OFFICIAL APRIL 2011 UPDATE SUBMISSION TO
THE NATIONAL TELECOMMUNICATIONS AND INFORMATION
ADMINISTRATION UNDER THE
STATE BROADBAND DATA AND DEVELOPMENT GRANT PROGRAM
FOR THE STATE OF ALASKA

ALASKA.

April 1, 2011



)
y A LAS KA Connect Alaska — Narratives and Methodologies

TABLE OF CONTENTS

AJaSKa COVEL LLETLET couuiiiiiiiiiiiic bbb 3
Data Acquisition: Alaska Community ANchot INSHEUtIONS.......ceuvviieeiririieierreereece s 7
SBDD Data Submission MethodolOgy.........ccciiiiiiiiiiiniiiiiiiiiiccciceee e 8
Alaska Field Validation NArrative ..o sssssns 9
Accuracy and Verification: Methodology - Provider Validation..........ccoceuvviiiiniiinicccne, 10
Wireless MethOdOLOZY ......c.vueviuiiiiciiiciicict s 12
Broadband Inquities MethodOlogy .........cccoiiiiiiiiiiiiiiiiiici e 13
BroadbandStat MethodolOgy .........cciiiiiiiiiiiiiii e 14
Speed Test MethOdOLOZY ... 15
Broadband Provider LLOZ ......ccoiiiiiiiiiiiiiicei s 16

April 1, 2011 2



@ A LAS KA Connect Alaska — Narratives and Methodologies

ALASKA COVER LETTER

April 1, 2011

Ms. Anne W. Neville

SBDD Grant Program Director

National Telecommunications and Information Administration
U.S. Department of Commerce

1401 Constitution Avenue, NW Room 4716

Washington, DC 20230

Dear Ms. Neville:

It is with highest regard that the collective stakeholders of Connect Alaska offer congratulations to
the U.S. Department of Commerce’s National Telecommunications & Information Administration
(NTIA) on the recent release of the National Broadband Map. This extraordinary milestone
demonstrates the intense and joint effort of the NTIA, FCC, state governments, industry, and non-
profits like Connected Nation and will serve as a key tool for the American public and policymakers
resulting in smarter investments and targeted state and local broadband policies and programs. We
are proud of the role that Connect Alaska has played in creating such a powerful tool that will surely
benefit not just Alaskans, but consumers and businesses nationwide.

Therefore, as the State Broadband Designated Entity, in partnership with the Alaska Department of
Commerce, Community, and Economic Development, please accept this submission from
Connected Nation on behalf of the state of Alaska’s State Broadband Data and Development
(SBDD) Grant Program, known as Connect Alaska.

These artifacts should be found to be compliant with the April 1, 2011, deadline for the semi-annual
data update and in accordance with the terms of the July 1, 2009, Notice of Funds Availability
(NOFA) and all subsequent clarifications pertaining to delivery of State-Level Mapping of
Broadband Service Availability. This packet includes:

Inventory of Deliverables, Connect Alaska: April 1, 2011

NOFA Requirement Data Transfer Model Data Description

Appendix A: 1(a)(i) BB_Service_CensusBlock Broadband Service Availability of
Facilities-Based Providers in
Census Blocks of No Greater
Than Two Square Miles in Area

Appendix A:  1(a)(ii) BB_Service_RoadSegment Broadband Service Availability of
Facilities-Based Providers by Road
Segment in Census Blocks Larger
in Area Than Two Square Miles

Appendix A:  1(b) BB_Service_Wireless Broadband Service Availability of
Wireless Services Not Provided to
a Specific Address
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Appendix A: 3(b) BB_ConnectionPoint_MiddleMile Broadband Service Infrastructure
Middle-Mile and Backbone
Interconnection Points

Appendix A: 4 BB_Service_CAlnstitutions Community Anchor Institutions-
Listing

Appendix A: 4 n/a Community Anchor Institutions-
Narratives

VILA.1(a) n/a Accuracy and Verification Report

n/a DataPackage.xlsx Worksheets of Contact
Information, Data Dictionary, and
Provider Summary Table

n/a n/a Broadband Provider Roster and

Participation Status

In addition, this data update submission should be found to be compliant with the additional
program requirements instituted by the National Telecommunications and Information
Administration since the time of the October 2010 SBDD data submission for the Connect Alaska
program. Specifically, these new requirements are:

SBDD Data Transfer Model

The submission of the broadband dataset for April 1, 2011, is contained within the SBDD
Data Transfer Model as released on the Grantee Workspace on January 14, 2011. All efforts
have been made to comply with formatting, domain, and metadata requirements to include
as much information on each provider as possible.

Additional Submission Guidance

This submission also includes the updated DataPackage spreadsheet with enhanced provider
listings as well as satisfactory outputs from the SBDD_Check toolbox to ensure fewer
unexpected values with the submitted broadband datasets prior to federal processing for the
National Broadband Map update.

This April 2011 semi-annual data update under the State Broadband Data and Development Grant
Program continues to demonstrate our dedication to implementing the joint purposes of the
Recovery Act and the Broadband Data Improvement Act (BDIA) by gathering comprehensive and
accurate state-level broadband mapping data, developing state-level broadband maps, aiding in the
development and maintenance of the National Broadband Map, and undertaking statewide
initiatives for broadband planning.

Broadband Service Availability — Provider Outreach and Verification

This data update submission under the SBDD includes the participation of approximately 90.91
percent of the Alaska provider community, or 20 of 22 total providers. Of the 20 participating
providers, 9 supplied an update to their network or coverage area(s), while 11 have reported no
change. A complete roster by provider depicting participation status and contact record is contained
herein. Of the 2 providers that are not represented in the attached datasets, 1 has refused to
participate in the voluntary program and the remaining provider is currently in some form of
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progress toward data submission but was not able to submit coverage areas at the time of this
submission. By the time of the deadline to receive and approve data for this April 2011 submission,
the provider Alaska Communications Systems (ACS) had refused to participate, but there have been
recent developments as a result of the Alaska Broadband Task Force and it is expected that ACS will
participate and be represented in the October 2011 submission.

As the aforementioned roster and attached methodology documentation will attest, it is the
collective opinion of the Connect Alaska principals that all commercially reasonable efforts were
made to account for 100 percent of the known Alaska broadband provider community, pursuant to
this semi-annual data update submission.

Connect Alaska has also continued to perform broadband verification activities through several
means. In addition to confirmation of service area(s) by each provider, Connect Alaska conducts
tield validation efforts. To date, 12 (54.55 percent) providers have been validated through field
verification activities. Additional details on verification activities are contained within the Field
Validation Narrative.

At the program’s inception, Connect Alaska launched a website to create awareness about the
initiative. Connectak.org continues to serve a prominent role in the outreach and data collection
effort. This program asset provides a way for the general public to participate in the process by
offering interactive tools for users to test their connection speed, submit broadband inquiries, or
contact a program representative.

As an indicator of stakeholder penetration, the Connect Alaska website encountered 1,587 unique
visits during this reporting period (3,397 total to date for the life of the grant awarded on June 1,
2010). Additionally, this pronounced Web activity netted 9 broadband inquiries over this same
reporting period (31 grant inception to date). The website also provides the BroadbandStat
application, which allows the consumer to confirm or dispute the coverage represented on the
broadband inventory map. These consumer-initiated actions are facilitated through the Connect
Alaska website and the Connect Alaska Interactive Mapping Tool (BroadbandStat) that offer the
citizens the vehicles to provide information regarding availability in their respective service area,
either in affirmation or contest of the reported data represented in the Connect Alaska mapping
artifacts. Since the initial data collection and release of corresponding maps, feedback in the form of
broadband inquiries has allowed Connected Nation to identify additional areas that are in need of
field validation, which is scheduled as soon as possible.

Community Anchor Institutions

Connect Alaska has established an ongoing mechanism for gathering data on the location and
broadband connectivity of Community Anchor Institutions (CAI), in accordance with the data
requirements of the SBDD NOFA Technical Appendix.

In conjunction with the Alaska Department of Commerce, Community, and Economic
Development, outreach was conducted during this data update reporting period by Connect Alaska
to continue identification of existing, centralized sources for CAI connectivity data. Connect Alaska
worked closely with the Alaska State Library to gain access to library connectivity data from its
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contacts across the state for inclusion during this reporting submission. Additionally, outreach was
coordinated to distribute the CAI survey to institutions throughout the state through multiple
methods including a customized online survey available on the Connect Alaska website. During this
reporting period Connect Alaska has developed a number of new relationships with statewide
associations such as the Division of Community and Regional Affairs, the Alaska Village Council,
the Alaska Department of Education & Early Development, and the Alaska Regional Development
Organizations to promote the importance of broadband connectivity at anchor institutions and
participation in this data collection process. Connect Alaska will continue to build upon these new
relationships over the coming months and utilize its contacts throughout the state to collect data and
raise awareness of this project.

While we continue to document institutions and the related addresses, the connectivity data
collected in most categories remains incomplete at this time. Connect Alaska will be implementing a
number of new processes to increase participation including launching a CAI newsletter to connect
communities across the state, increasing industry-specific planning to target new community
contacts, and revising the CAI portion of our website to increase visibility and content. From our
work in Alaska, as well as other states, we recognize the great value of this data to future
collaboration efforts within the state as well as its value to the recently released National Broadband
Map. We plan to continue to bring best practices to the Connect Alaska efforts, along with an
investment of both human and technical resources required to reach our goal of increasing the data
that is secured and reported as part of this process.

In acquiring both broadband availability and CAI data within the state of Alaska, Connected Nation
has previously engaged all federally recognized native communities in the area covered by the
Connect Alaska SBDD grant and reported that outreach as part of past submissions. Throughout
the next reporting period Connect Alaska plans to continue to engage directly with Native Alaskan
communities and will also conduct affirmative outreach with Native Alaskan organizations that are
active within the area. Connect Alaska understands the connectivity challenges facing these
communities, and we have identified a need to include their data as part of our upcoming
submissions.

The Connect Alaska program exists to improve data on the deployment and adoption of broadband
services and to assist in the extension of broadband technology across all regions of the great state
of Alaska, as well as the United States through contribution to the National Broadband Map. We
look forward to the continuing work ahead.

Respectfully submitted,

Connected Nation, Inc.
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DATA ACQUISITION: ALASKA COMMUNITY ANCHOR INSTITUTIONS

In this third reporting period of the SBDD, Connect Alaska, working in close coordination with the
state of Alaska, has established an ongoing mechanism for gathering data on the location and
broadband connectivity of Community Anchor Institutions (CAI), in accordance with the data
requirements of the SBDD NOFA Technical Appendix. During this reporting period Connect
Alaska has continued to focus efforts on conducting outreach and raising awareness of this
important project.

Connect Alaska has continued to identify and process CAI data obtained through an ongoing
statewide outreach campaign. Physical address information continues to be augmented through
manual sourcing and geocoded by Connect Alaska through ESRI ArcGIS software.

Connect Alaska continues to utilize a customized online survey hosted through SurveyMonkey, with
a landing page on the Connect Alaska website that was developed during the first reporting period.
This survey, in combination with a customized data gathering spreadsheet, was distributed to a
targeted list of CAI throughout the state. Connect Alaska will continue to use these data gathering
tools for future targeted outreach efforts throughout the coming months leading up to the next
reporting period. These materials are customized to fit the CAI categories as defined in the SBDD
NOFA.

The survey can be accessed at this link using the following password:
http://connectak.org/mapping/Community Anchor Institution Data Collection.ph
Password: CAI_AK_5852

Connect Alaska and the state of Alaska have worked closely during this reporting period to conduct
research as part of an ongoing process to identify existing, centralized sources for CAI connectivity
data. During this reporting period the Alaska State Library provided a database on the connectivity
of 99 public libraries in the state, and efforts are still ongoing to complete the geocoding of this file.
Connect Alaska will continue to locate existing connectivity data in the state especially focusing on
the public safety sector in the coming months.

In tandem with these efforts to identify existing data, Connect Alaska continues to identify key CAI
contacts among all CAI categories in an effort to distribute and promote the online survey and raise
awareness of the importance of CAI broadband connectivity. During this reporting period Connect
Alaska has coordinated with the Alaska State Library, Alaska Department of Community and
Regional Affairs, Alaska Division of Rural Affairs, and the Alaska Department of Education and
Early Development to distribute our survey and identify library, village, and education contacts.

Connect Alaska has an ongoing mission to educate CAI throughout the state on the importance of
participating in the project. Participation by these institutions will raise awareness about the
importance of broadband connectivity and the need to report the requested data for inclusion on the
National Broadband Map. During this reporting period Connect Alaska developed a CAI newsletter
to be distributed quarterly beginning in March 2011. The newsletter will highlight a CAI in Alaska,
encourage institutions to share their data, and highlight the National Broadband Map.
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The greatest challenge with collecting this data continues to be the difficulty in securing CAI
broadband connectivity data especially for public safety and higher education CAI. Connect Alaska
will continue its ongoing work with the state of Alaska and key organization contacts in an effort to
raise awareness of this project among CAl. The newly formed Alaska Broadband Task Force will be
briefed on the current CAI data and provided information so they can assist with outreach and
promotion over the coming months.

A CAI summary of all processed and submitted data is provided below:

631 570 631 66 309 287
126 126 126 45 43 43
70 70 70 2 4

309 135 309 0 0 0

9 9 9 0 0 0

553 199 553 17 14 14
347 208 347 2 2 2
2,045 1,317 2,045 132 372 347

SBDD DATA SUBMISSION METHODOLOGY

The submission of the broadband dataset for April 1, 2011, is contained within the SBDD Data
Transfer Model and additional components as released on the Grantee Workspace on January 14,
2011. Connected Nation has reviewed all literature that relates to the release and use of this data
transfer model and recognizes that it does not replace or dictate how data is stored, processed, or
displayed for the state or territory, as it is meant primarily as a means to transfer the broadband data
from all states and territories and populate the National Broadband Map in a seamless fashion.
Guidance from the Technical Mapping Guide, as released on the Grantee Workspace on March 24,
2011, was also followed to ensure the completeness and validity of the submission through
completion steps and checklists, completing the DataPackage spreadsheet, uploading broadband
datasets into the Data Transfer Model, and checking the dataset using the SBDD_CheckSubmission
receipt process.

In addition to the narratives and methodologies contained herein, as well as the DataPackage.xls
containing contact information, the data dictionary, and a provider summary table, the following
feature classes are submitted within the SBDD Data Transfer Model for the state of Alaska.
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Inventory of Deliverables, Connect Alaska: April 1, 2011

NOFA Requirement Data Transfer Model Data Description

Appendix A: 1(a)(1) BB_Service_CensusBlock Broadband Service Availability of
Facilities-Based Providers in
Census Blocks of No Greater
Than Two Square Miles in Area.

Appendix A:  1(a)(ii) BB_Service_RoadSegment Broadband Service Availability of
Facilities-Based Providers by Road
Segment in Census Blocks Larger
in Area Than Two Square Miles.

Appendix A:  1(b) BB_Service_Wireless Broadband Service Availability of
Wireless Services Not Provided to
a Specific Address.

Appendix A: 3(b) BB_ConnectionPoint_MiddleMile Broadband Service Infrastructure

Middle-Mile and Backbone
Interconnection Points.

Appendix A: 4 BB_Service_CAlnstitutions Community Anchor Institutions-
Listing.

The provider data collected by Connected Nation on behalf of the state of Alaska have been
formatted per the given specifications and uploaded into the appropriate feature classes of the
SBDD Data Transfer Model. Wireline availability is contained within census blocks and road
segments, wireless availability is contained as polygons of coverage areas, and middle-mile
connections and community anchor institutions are contained as point data. All speed data is
contained at the census block, road segment, or wireless polygon level of availability. All efforts have
been made to comply with formatting, domain, and metadata requirements to include as much
information as possible.

Connected Nation has continued outreach to satellite providers on their availability, technology, and
speed information, but it is not included in this submission dataset. Additional information is
necessary to be able to show where service satisfactorily exists in the state, rather than submitting
the entire boundary of the state as the serviceable area. Analysis information distributed and
discussed with the satellite providers, as well as any additional guidance from the Program Office on
the desired analysis for satellite-serviceable areas, will be implemented for the October 2011 data
submission.

ALASKA FIELD VALIDATION NARRATIVE

Connected Nation focused a portion of its time on specific validation processes such as:

e conducting random spectrum analysis studies throughout the state using an Avcom PSA-37-
XP spectrum analyzer;

e conducting mobile speed tests throughout the state using an iPhone, Android (or other
smart phone) as well as provider-specific aitcards (Sprint 3G/4G, Clearwite et al);
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e identifying pre-selected, provider-submitted wireless transmit tower sites and cross-
referencing data about that tower against the Federal Communications Commission (FCC)
databases such as Antenna Structure Registration and/or the Universal Licensing System;

e cross-referencing Federal Registration Number data against available FCC Form 477 data as
well as the FCC COmmission REgistration System (CORES);

e validating provider submitted data (for example: latitude/longitude) using a handheld
Garmin eTrex Summit GPS unit or GPS enabled software such as Microsoft Streets and
Trips;

e locating physical wire-line attributes (such as remote terminals, CATV plant, etc.) and
comparing them against provider submitted data; and

e conducting on-net and off-net speed tests using the FCC portal at
http://www.broadband.gov/qualitytest/about/ or using the Ookla Net Metrics enabled
speed test utility located on each of Connected Nation’s state specific websites.

Additionally, Connected Nation cross-referenced numerous public documents in order to ensure
that all known broadband providers were located and contacted. This included searching
membership logs from the trade associations (WISPA, WCAI, PCIA, etc.), the Cable Television Fact
Book, Public Utility Commission records, Public Service Commission records, Chamber of
Commerce, etc.

To date Connected Nation’s staff conducted on-site validation tests in Alaska on the following
providers: Ace Tekk Wireless Internet, AlasConnect Inc., Alaska Telephone Company, AT&T,
Borealis Broadband, Clearwire Corporation, Copper Valley Telephone Cooperative Inc., GCI
Internet, Ketchikan Public Utilities, Matanuska Telephone Association, SPITwSPOTS LLC, and
TelAlaska Long Distance Inc.

From program initiation through this reporting period, Connected Nation has completed in-the-
field validation testing against 12 companies (out of a universe of 22 viable providers) totaling 54.55
percent within the state of Alaska.

ACCURACY AND VERIFICATION: METHODOLOGY - PROVIDER VALIDATION

Broadband providers maintain their service area data in many different formats, all in varying levels
of complexity and granularity. In order to ensure that the data required by the NTIA is standardized
across all providers and that it is as accurate as possible, Connected Nation translates and formats
the data that providers are able to supply into a GIS shapefile and produces maps for the provider to
review. The resulting map(s) and review process allow for providers to see their service area in a
geographic format — for some providers, this is the first time they have seen maps of their
broadband service area. Having the mapped service area allows providers to quickly identify any
issues that appear in the data representation, whether the issue is in the data translation into a GIS
format or from the original data collection and submission. Often data is provided from various
sources and through the review and revision process, local engineers who operate the networks and
work in the field are able to ensure that the tabular data that has been submitted is accurate and
represents the real-world network extent. Any issues in how the service area is represented on the
map(s) are remedied by Connected Nation, whether they are additions, removal of service, or any
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other revisions. Revised maps of service area representations are sent to the provider for review and
approval; Connected Nation will revise data and return maps as many times as necessary until the
provider is in agreement that the map represents their service area as accurately as possible. Once
the review process has been completed and final approval of the data is provided, the data is deemed
ready for NTIA submission.

Once the data collection has been aggregated a statewide level, static maps of statewide and county-
level availability are produced and made publicly available. In addition, consumers can visit the
interactive online tool, BroadbandStat, to create customized views of broadband setrvice areas and
analyze corresponding demographic information. Leveraging broadband service data on various
platforms allows for public users, providers, and other stakeholders to review, scrutinize, and
provide feedback on the represented data. This feedback becomes a validation method in itself as
consumers submit inquiries to Connected Nation either affirming where service is not available or
identifying areas where broadband service is shown on the map, but in actuality is not available. This
allows for a follow-up to providers regarding revisions to the data as it is represented; it also allows
for Connected Nation to identify locations where on-site visits may be necessary to complete field
validation of available services. Public feedback on all forms of mapping products serves as a
localized validation method for provider-supplied information and allows Connected Nation to
resolve inaccuracies as they are identified to ensure that only the highest quality information is
provided to stakeholders.

Estimates derived from provider-validated data indicate that approximately 13.64 percent of Alaska
households do not have terrestrial fixed broadband service available, and approximately 8.78
percent' of Alaska households have neither mobile nor fixed broadband service available.”

Within rural areas of the state, results derived from provider-validated data indicate that
approximately 23.85 percent of rural Alaska households do not have terrestrial fixed broadband
service available, and approximately 15.37 percent’ of rural Alaska households have neither mobile
nor fixed broadband service available.”

! In accordance with NTIA’s definition of available broadband service as specified in the SBDD NOFA, this estimate
includes both terrestrial fixed azd mobile broadband setvice, if the service offers download speeds of at least 768 Kbps
and upload speeds greater than 200 Kbps.

2 Due to the nature of the SBDD data collection methodology as defined by the NTTA and based on both census
block geographic units and street segment data, the estimates of broadband availability derived from provider-validated
data may include an overstatement of the actual number of households with broadband availability. Under the census
block-based data collection method, a provider will typically report broadband availability for an entire census block
whether its network is present across the whole or only a subset of that census block. This potential overestimation at
the census block level can be amplified as the data is aggregated across the entire state.

3 See footnote 1.

4 See footnote 2.
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WIRELESS METHODOLOGY

Broadband Service Availability in Provider’s Service Area
Wireless Services Not Provided to a Specific Address

Data solicited from a fixed wireless provider to create propagation models include, but are not

limited to:

1. The name of the structure

2. Whether the transmitting device is operational or proposed

3. The maximum advertised downstream speed, the maximum advertised upstream speed

4. 'The typical downstream speed, the typical upstream speed (peak periods for both)

5. The frequency range of spectrum being used (as prescribed by NTIA)

6. The primary population center(s) being served (for geopolitical boundary reference)

7. 'The physical address of the transmit site (in the event latitude/longitude is unavailable from
the provider this allows a quick reference point for geocoding)

8. Latitude in either Degrees, Minutes and Seconds and/or in Decimal Degtees (typically
received as NAD 27 or NAD 83)

9. Longitude in either Degrees, Minutes and Seconds and/or in Decimal Degrees (typically
received as NAD 27 or NAD 83)

10. Antenna pattern (e.g. omni-directional, 180°, 120°, 90°, etc.)

11. Azimuth of antenna (e.g. 360° with magnetic declination if known)

12. Approximate transmit radius (in feet, miles, or kilometers)

13. Polarity of transmit antenna (Vertical or Horizontal)

14. Transmit antenna gain (in dBi)

15. Line loss (applicable only to providers using coax, heliax, waveguide or other forms of
cabling — excludes power-over-Ethernet devices)

16. Mechanical and/or Electrical beam tilt (if applicable)

17. Equipment Manufacturer (allows easy cross-reference against manufacturer’s specification
sheet)

18. Power output of the transmitting device (if unknown, FCC standards or manufacturer
specifications are applied)

19. AMSL at base of tower site

20. Antenna centerline AGL (height of antenna above ground level measured at the centerline
of the actual antenna)

21. Foliage factors (Evergreens/Deciduous and percent of ground cover)

22. Ground Clutter (primarily used in rural areas to account for foliage and in metropolitan areas
to account for types and heights of buildings if known)

23. Average gain of receive antenna

24. Receive antenna is estimated at height above average terrain (HAAT) of 6.2 meters/20 feet.
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25. Federal Registration Numbers (if applicable) which may allow opportunities to cross-
reference and/or obtain additional data from the Federal Communications Commission
Universal Licensing System and the COmmission REgistration System.

Propagation modeling is an empirical mathematical formulation for the characterization of radio
wave propagation as a function of frequency, distance, and other conditions. Propagation
software(s) typically use the Irregular Terrain Model (also known as Longley-Rice) of radio
propagation for frequencies between 20 MHz and 20 GHz. This model is based on electromagnetic
theory and statistical analyses of the combination of terrain features and radio measurements, then
predicting the median attenuation of a radio signal as a function of distance and the variability of the
signal in time and in space. For metropolitan areas, the software can typically be adjusted to use the
Okumura-Hata model which accounts for predicting the behavior of cellular transmissions in areas
where buildings are the primary obstructions. The resulting product from either model depicts a
graphical illustration of the theoretical propagation characteristics of a selected frequency range
based on defined variables (receiver sensitivity of the home/mobile device, foliage factor, and digital
elevation terrain input).

BROADBAND INQUIRIES METHODOLOGY

Connected Nation collects consumer feedback in the form of broadband inquiries. These inquiries
represent any type of communication received from the public regarding broadband service. Once
broadband inquiries are received across the state, this information is overlaid with the broadband
availability information which was collected through the SBDD program. This allows for a real-
world comparison of the broadband landscape to the information received from broadband
inquiries. Broadband inquiries are able to provide three types of information: 1) Residents who do
not have broadband but want it. 2) Residents who have broadband but want a different provider.
3) Residents who do not have broadband, but the broadband inventory maps indicate that they do.

Through the collection of broadband inquiries, a visual demand for broadband is presented. This
visualization allows Connected Nation the ability to validate broadband availability maps for
accuracy. If residents within a region state that they are without broadband, but the broadband
inventory maps show otherwise, this allows Connected Nation to approach the providers within that
area in an effort to trim down their coverage to more accurately represent real-world availability on
the ground. On the other hand, if there is a region in the territory in which broadband is not
available, the broadband inquiries allow providers close to that region to see where they can
successfully expand their broadband networks, leading to a high return on investment. In short, the
higher number of inquiries leads to a higher level of certainty in regard to the broadband availability
maps. Since the initial data collection and release of corresponding maps, feedback in the form of
broadband inquiries has allowed Connected Nation to identify additional areas that are in need of
tield validation, which are scheduled as soon as possible. Additional information on field validation
can be found in the Field Validation Narrative.

The broadband inquiry process has been implemented in each of the Connected Nation state
programs with successful results. Altogether Connected Nation has received over 16,000 broadband
inquiries since 2007, allowing the state programs to evaluate each inquiry for broadband demand and
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data verification. These inquiries are continuously examined against current broadband availability,
updated every six months, to determine if previously unserved households have been expanded to
and can now receive broadband at their residence. This database of broadband inquiries has also
allowed the Connected Nation state programs to aggregate demand in concentrated areas to show
providers the exact locations where the population has made it clear that they would purchase
broadband if it was made available to them. Providers in the states have responded to this process
and have expanded to areas knowing that their investment will be worthwhile. Data verification
methods have also proven successful, as the state programs have been able to show those inquiries
that indicate the broadband service areas are misrepresented on the map to providers, who then
verify where service cannot reach in regard to that residence(s). The broadband coverage in these
states has been altered to create a more accurate map based on the inquiries submitted by the public.

During this reporting period, the Connect Alaska project has received a total of 9 inquiries (31 grant
inception to date). As more inquiries are submitted to Connect Alaska, a more thorough validation
of the broadband landscape can be performed, while also allowing providers to see which areas have
a high demand for broadband adoption.

BROADBANDSTAT METHODOLOGY

BroadbandStat is an online, interactive mapping tool for viewing, analyzing, and validating
broadband data. Developed through a partnership with ESRI, the market leader in geographic
information system (GIS) software, BroadbandStat is a multi-functional, user-friendly way for local
leaders, policymakers, consumers, and technology providers to devise a plan for the expansion and
adoption of broadband.

First and foremost, BroadbandStat allows consumers to locate their residence and identify providers
that offer broadband Internet service to that location. The interactive platform allows for users to
build and evaluate broadband expansion scenarios using a wealth of data, including education and
population demographics, broadband availability, and research about the barriers to adoption.

New functionality in BroadbandStat allows the consumer to provide feedback on the broadband
data displayed on the interactive map. Through the collection of this feedback, a visual demand for
broadband is presented. This visualization allows the Connected Nation state programs the ability
to validate the broadband availability for accuracy. If residents within a region state they are without
broadband, but the interactive map shows otherwise, this allows Connected Nation to approach the
providers within that area in an effort to trim down their coverage to more accurately represent real-
world availability on the ground.

The Connect Alaska project launched BroadbandStat on September 1, 2010, and has received a total
of 810 visits to date, of which 432 occurred this reporting period.

April 1, 2011 14



]
@ A LAS KA Connect Alaska — Narratives and Methodologies

SPEED TEST METHODOLOGY

The 412 speed tests that are represented in the Connect Alaska Speed Test Report during this
reporting period (781 grant inception to date) are the result of a partnership between Connected
Nation and Ookla Net Metrics. Utilizing this relationship increases the level of confidence in the
data being collected and provides for a far greater sample size than could be collected by a single
testing site.

Ookla owns and operates Speedtest.net, as well as develops and deploys speed tests, such as the
Connect Alaska speed test website, for partners around the world. This network of sites that is
developed and run on its testing technology provides Ookla with a vast dataset that, due to the
variability of geographic information collected across the varying speed test sites, is geocoded
utilizing Geo-IP technology. This technology allows for tests to be geocoded to points of
aggregation, typically larger nodes across provider networks. While there are hundreds of thousands
of tests that have been conducted, the level of aggregation is only sufficient for county-level detail
due to the test results being located at these larger nodes and not at an absolute location for each
speed test.

In an effort to validate broadband data from the Connect Alaska project, speed test information is
collected throughout the state. Speed tests provide speed information on the path taken through all
networks (a provider’s network as well as additional networks) a local machine must connect to in
otder to reach the host test. The benefit of this collection of speed information is two-tiered. First,
it allows for a comprehensive dataset of speeds, while also providing Connect Alaska with the
information on where broadband services are available. Second, unlike theoretical speed
information which was received through the data collection process, the use of speed tests provide
real-world information on the speeds that currently exist within the state of Alaska.
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P ALASKA.

Broadband Provider Log

Complete 25

Non-Responsive/Refused 4

In Progress 2

Count of Datasets by Viable Status 31

Total Unique Providers Represented 22

NDA
Execution

Provider Name Platform Status Date Notes

AT&T Corp. Inc. Mobile Wireless |Data Added to Statewide Inventory 12/16/2009

Clearwire Corporation Fixed Wireless |Data Added to Statewide Inventory 3/3/2010

Copper Valley Telephone Cooperative, Inc. |ILEC/CLEC Data Added to Statewide Inventory 1/11/2010

Ketchikan Public Utilities Fiber Data Added to Statewide Inventory 1/8/2010

Ketchikan Public Utilities ILEC/CLEC Data Added to Statewide Inventory 1/8/2010

Matanuska Telephone Association, Inc. ILEC/CLEC Data Added to Statewide Inventory 6/15/2010

SPITWSPOTS LLC Fixed Wireless |Data Added to Statewide Inventory

TelAlaska, Inc. ILEC/CLEC Data Added to Statewide Inventory 6/7/2010

Yukon Telephone Company, Inc. Fixed Wireless [Data Added to Statewide Inventory 6/23/2010

Backhaul Provider Only Processing

Kodiak Kenai Cable Company Backhaul Complete 2/7/2011

Ace Tekk Wireless Internet Fixed Wireless [No Update to Provide

Adak Eagle Enterprises, LLC ILEC/CLEC No Update to Provide 12/22/2009

AlasConnect, Inc. Fixed Wireless [No Update to Provide

Alaska Telephone Company ILEC/CLEC No Update to Provide 2/26/2010

Alaska Telephone Company Fixed Wireless [No Update to Provide 2/26/2010

Borealis Broadband Inc. Fixed Wireless [No Update to Provide 2/1/2010

Borealis Broadband Inc. Backhaul No Update to Provide 2/1/2010

Copper Valley Telephone Cooperative, Inc. [Mobile Wireless |No Update to Provide 1/11/2010

Cordova Telephone Cooperative, Inc. ILEC/CLEC No Update to Provide

Craig Cable TV, Inc. Cable No Update to Provide 7/27/2010

GClI Internet Backhaul No Update to Provide 2/25/2010

GClI Internet Cable No Update to Provide 2/25/2010

GCI Internet Mobile Wireless [No Update to Provide 2/25/2010

MCI Communications Services, Inc. Backhaul No Update to Provide 12/14/2009

OTZ Telephone Cooperative, Inc. ILEC/CLEC No Update to Provide
[FEB-07-11 Jill Lindgren] Spoke with provider,

Alaska Communications Systems (ACS) Fixed Wireless [Refused to Participate they have decided not to participate in this round.
[FEB-07-11 Jill Lindgren] Spoke with provider,

Alaska Communications Systems (ACS) Mobile Wireless [Refused to Participate they have decided not to participate in this round.
[FEB-07-11 Jill Lindgren] Spoke with provider,

Alaska Communications Systems (ACS) Backhaul Refused to Participate they have decided not to participate in this round.
[FEB-07-11 Jill Lindgren] Spoke with provider,

Alaska Communications Systems (ACS) ILEC/CLEC Refused to Participate they have decided not to participate in this round.
[MAR-07-11 Brian Dudek] Provider
representative indicated that they are only a
satellite backhaul provider in Alaska. At the

Atcontact Communications, Inc. Backhaul Other present, this transport is not required by the
[MAR-09-11 Brian Dudek] Satellite data will not
be submitted due to additional information being
necessary to show where service is available in
the state, rather than submitting the entire state

Hughes Network Systems, LLC Satellite Other 2/5/2010|boundary as serviceable area.

Cordova Telephone Cooperative, Inc. Mobile Wireless [Offers Service but Below FCC Definition

TelAlaska, Inc. Mobile Wireless [Offers Service but Below FCC Definition 6/7/2010

TelAlaska, Inc. Cable Offers Service but Below FCC Definition 6/7/2010
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Overview

The following documentation provides an overview of how the third required data set was collected and
processed for the State Broadband Data and Development Program (SBDDP) in the states of Alabama,
Idaho, Wisconsin, and Wyoming.

Although we could separate this draft into state-specific deliverables, the majority of methodology
remains intentionally consistent among the states. As one important validation test is comparability
across states, we find value in this cross-state approach. This cross-state approach also helps the
LinkAMERICA team focus on comparable outcomes across the four states, where appropriate. Our
intent is not to make the states look and be the same, rather it is to leverage economies of scope and
scale among the business processes.

As expected, this document rests heavily on the prior drafts, but has also been updated and expanded.
Significant changes include additions covering:

1. Trends in provider inputs
Expansion in retrieval of WISP coverage
Requested modifications based upon NTIA guidance
a. Inclusion of satellite, changes to service overview table, FRN verification process
Consumer Feedback, Crowd Sourcing and Social Media campaigns.
5. Development and posting of a Technical Standards document.

Treatment of the following subjects has been expanded:

1. Community anchor institutions and survey methodology
2. \Verification and validation
3. Data production methods

As anticipated, the SBDD program continues to mature and evolve. Technical leadership and strong
guidance has been appreciated. We continue to focus resources on establishing stable business
processes to track submissions, verify received and processed data, test for temporal stability and
provide reporting deliverables consistent with NTIA expectations.

In our view, the mapping deliverable reflects (1) a good faith effort, which results in a reasoned
response to the NOFA, Technical Appendix A, as well as supplementary program office guidance and
modifications offered in phone calls, emails, and webinars, (2) a stable foundation for improvement and
prioritization of both NTIA and state needs and interests , (3) a valid data processing model to support
online mapping, consumer feedback, provider verification and reporting, and finally, (4) a valid use of
the evolving data transfer model and its intrinsic validation methods. More importantly, the resulting
data and online coverage maps that follow from this work are providing good input and context for the
Broadband planning teams working across the states we have the pleasure to serve.
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We close this methodology document with two Appendices. Appendix One describes Data Collection
Challenges. This section describes some of the open issues, challenges and questions we are exploring.
Our hope is to receive clarification and counsel from NTIA in how best to confront some of these issues,
which are likely common across states. Appendix Two describes the confidentiality framework
explained by NTIA.

Purpose of This Manual
This technical document was developed to provide transparency in our data production process.

Our goal is to illustrate a thoughtful process designed to meet the intent of the submission. Our hope is
that we have developed a process that is reasonable, with respect to the data it deals with, as well as
flexible enough to change with evolving NTIA requirements and lessons learned from the Broadband
mapping community.

Data Sources

Developing the Provider List
Provider lists for all states were developed at project inception from the following sources:

e State lists of regulated telecommunications, cable and wireless service providers

e State and national industry organizations (i.e. cable associations, wireless service provider
organizations, telecommunications associations)

e FCCForm 477 respondents

e Independent web searches

e Prior comparable mapping/research efforts

e Interviews with key state staff members and important community influencers

After the October 1, 2011 “Round 2” submission, we continued our research and added new providers
to the program as discovered. As one would expect in a dynamic marketplace, provider identification is
an ongoing and important component of our work. Mergers and acquisitions, the use of multiple
regional DBAs, the lack of any universal identity management attribute, and the generally complex
parent-subsidiary structure of many telecommunications companies, make provider identification and
tracking very challenging.

In early January 2011, we once again initiated an email and telephone outreach campaign to contact all
known providers. This is an extremely time consuming process, but it is necessary to ensure that the list
of contact persons remains current, and that providers are aware of data request changes and deadlines
associated with each round. Where necessary, we execute new NDAs with providers. In “Round 3”, this
effort continued on a daily basis until we reached our final data submission deadline on February 18,
2011. After February 18, we continued to work with providers who were not able to meet the deadline.
In most cases were able to “crash” our process to accommodate this extra data, but late submissions
continue to create inefficiencies and add costs to the overall program. In Round 3 only providers who
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responded in the last two weeks of March were excluded from the final dataset. Data from those
providers will be updated this summer and included in our Round 4 submission.

Once again, as contact is made in each round, we verbally qualify each provider by asking a series of
guestions regarding the type of service and speeds offered. If the provider does not meet the minimum
specifications for a Broadband provider (as defined in the NOFA) we make a note of their status and
remove them from the data submitted to NTIA." We continue to reach out to them in future rounds in
the event that their service is upgraded or expanded.

Provider Outreach

To meet the program’s aggressive deadlines and participation goals, LinkAMERICA believes it is critical to
maintain rapport with providers. To do this, we continued to reach out to providers with regular project
communications, including a program newsletter and links to the various state mapping websites. As
described above, individual e-mails and/or telephone calls were made to all providers explaining the
status of the program and requesting their continued support in Round Three. We've also had the
opportunity to support providers in their BTOP / BIP applications in certain cases. Through these
collective outreach initiatives, and our engagement with various industry associations, we continue to
enjoy a healthy and appropriate relationship with Broadband service providers.

NDA

To provide protection for all parties involved, LinkAMERICA continues to honor the terms of our NDA. If
providers did not execute the NDA in Round 1 or 2, they were giving an additional opportunity to do so
in Round 3. New providers were of course also supplied with a copy of the NDA.

To facilitate the execution of NDA's, LinkAMERICA continues to use the DocuSign online document
management solution. This system allows providers to review and digitally sign the NDA in a legally
binding manner, and has been instrumental in achieving rapid approval and execution of NDAs with the
majority of providers. In some cases, NDA’s were individually negotiated to address specific provider
concerns. In other cases, providers chose to submit data without executing an NDA.

Provider Survey

Since two prior rounds of data collection had been completed, the LinkAMERICA team had a solid base
of coverage and speed information with which to begin Round 3. This allowed us to provide two
response options to providers. The first was for them to review PDF check maps of their coverage and
speed data — submitting only corrections and additions to the existing dataset. The second was to allow
submittal of completely new datasets, either in tabular form or in multiple other digital formats. For
those without sophisticated CAD or GIS systems, we continued to allow the submittal of
printed/scanned maps and other written materials.

! As with other Grantees, we struggle with appropriate and consistent classification for service providers like
Megapath, New Edge Networks, American Fiber. These providers seem to resell and/or provision within their own
network opportunistically. In this submission we begin to bring them into the analysis as a provider type “other”.
As the inclusion of this category isn’t our primary goal, we are working to process data as we can. We are similarly
categorizing and retaining reseller information. Our datapackage.xls illustrates the categorization of non
Broadband providers within our provider tracking and verification systems.
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Survey Methods

Once again, we used a secure digital survey process (via our provider portal websites) to collect and
display information for providers. The Round 3 survey process was designed to accommodate both
new and returning providers, and the different types of information they would be submitting. The
following is a summary of the process encountered by each group:

New Providers: New providers were routed directly to our standard survey where they were provided
with templates for uploading data in tabular NTIA-compliant formats. As in Rounds 1 & 2, if providers
could not supply information in the requested format, alternatives were offered. These alternatives
included uploading service-area boundary maps, exchange area maps, CAD drawings or customer
address lists. From that information, the LinkAMERICA team developed a geographic representation of
coverage and was able to build coverage features for each provider.

Returning Providers: While many Broadband providers submitted datasets in Rounds 1 & 2, many of
those submissions did not contain 100% of the requested data. To help identify gaps, and to make the

Round 3 submission process as simple as possible, every Round 2 survey was reviewed for
completeness, as well as accuracy and formatting compliance. Notes were made regarding gaps, and
specific instructions were developed for providers in Round 3. These instructions not only explained
what data was missing, but also provided directions on how to include that information in the Round 3
submission.

Check maps were also developed to show each provider how their service area would be displayed on
the resulting interactive state map. Generating these customized documents in each round is an
extremely time consuming verification process, but it allows us to close many of the gaps that might
have otherwise persisted.

Follow Up

After the release of the Round 3 survey in early January 2011, LinkAMERICA launched an extensive effort
to encourage responses. Every known provider was contacted at least twice by telephone or e-mail
during the months of January and February. The initial data submission deadline was set for February
18, but, as previously noted, we continued to accept “straggler” submissions well into March.

No Response Policy

As mentioned above, every effort was made to contact each provider who appeared on our initial list.
However, if no current information could be found on the company (i.e. no website, no valid phone
number, no contact person identified) they were removed from the list of “known providers”. We
believe the vast majority of those we were unable to reach were small wireless providers who have
simply ceased to exist’.

The complete list of known providers and important submission statistics are contained in the datapackage.xls
file.
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Summary

In summary, an intensive 45-60 day provider outreach and data collection process is initiated at the
beginning of each round. In Round 3, given the data vintage of December 31, 2010, we began this
process immediately after the New Year. The last submissions were accepted in mid-March, 2011.

While we continue to successfully engage the majority of providers in each round, the amount of
manpower required to solicit complete and timely responses should not be underestimated. This
process is one of the most costly and complex within the entire SBDD program.

Third Party Data Used

Beyond the data obtained from providers, we acquired the following commercial data products:

e American Roamer, Coverage Right Advanced Services. This data served two purposes. The first
was to verify the provider list and help find Broadband service providers not on other lists. The
second was to verify the reasonableness of the Broadband service provider’s submission.

e Maplinfo Exchangelnfo, Professional. This data was used in the verification of telephone
Broadband provider data. Where a public domain exchange boundary wasn’t available, the
Maplinfo boundary was used for coverage containment tests.

e Media Prints Cable boundaries. This data was used in the verification of Cable/HFC Broadband
provider data. It was used to research valid providers and discover if that provider was offering
Internet service. In very rough terms the contained boundaries were used to test the location of
some provider data.

e GeoResults Telecom Research Data. This data was used to help estimate the Broadband
services likely provided to certain classes of Community Anchor Institutions (CAl).

We have included third party data sources, which touch on each of the three major technologies
analyzed within the SBDD program. Each of these data sources tie back to a public domain data source,
which provides a cross-verification mechanism for the commercial data product.

Although there are a large number of third party licensed data sources available, we remain
conservative in our acquisition plans. From our limited analysis we are concerned about the ability to
cross-verify additional third party licensed sources against public domain data. Further, we are unsure
of how we may be able to integrate another data provider’s view of valid Broadband providers within
the definitions used by the NOFA (eg. Are they using an FRN/DBA identity view or a marketing view?
Can the provider supply in a 7-10 day window? Are they facilities based or not?). This leads us back to a
statement we made in a ‘lessons learned’ Webinar (April 2010) about exploring a consortia to lower the
cost of data acquisition and allow multiple entities to peer review the quality and methodologies behind
licensed data products.?

Beyond these commercial data sources, we used a number of public domain sources. These included:

* We also suggested forming a technical standards committee and a consistent system for confidence reporting.
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a. Geographic Data Files
i. US Census TIGER data*
b. Sources that helped isolate providers, identity management or provider service areas
i. NECA Tariff 4
ii. State produced exchange boundaries
iii. Carrier produced wirecenter boundaries
iv. FCC 477 provider filers
v. FCC Coals reports (321/325)
vi. FCCFRN API lookup tool
vii. FCC/FAA Antenna Registration System
viii. FCC FRN Lookup Tool (plain text search)
ix. USAC High Cost FCC Filing Appendices
c. Sources that helped isolate anchor institutions
i. USAC Grant lookup tool
ii. USAC High-Cost FCC Filing Appendices
iii. HRSA data warehouse
iv. NCES data lookup
v. State managed lists of schools (K-12), post-secondary institutions and libraries
List of museums, conventions, and visitors bureaus from www.onlineatlas.us

Finally, challenges exist when dealing with the inevitable conflicts between provider-submitted data and
third party sources (public or commercial). There is no guarantee third party sources are more accurate
or timely than the providers’ own reports. Indeed, some third party sources are based upon different
standards than those specified in the NOFA, perhaps making them less reliable than information
collected directly from providers. At the very minimum, provider data has a lineage and temporal status
that we can identify. A concern we have with increasing use of third party data is that we have no way
to verify its quality or development methodology. In other words, we may hit a wall in which we can’t
determine how the commercial source derived its coverage conclusion. To us this means that third
party data sources are beneficial, but represent a supplementary view, not an authoritative one, of the
NOFA defined Broadband market.

In short, we have chosen to use provider data as the baseline. We will challenge provider reports when
third party data shows major anomalies, or when a consistent volume of consumer feedback points to a
potential error.

As the program evolves it is also our intention to provide tools that allow end users to evaluate the
accuracy of the data in their own way. A confidence score or the presentation of multiple (and
potentially competing) reports for the same location may be made available. This notion is discussed
further in the “Validation” section below.

* Census data were derived from < http://www2.census.gov/cgi-bin/shapefiles2009/state-files?state=01>, Census
2000 files. Roads were derived from the county faces and edges file downloaded at the same location and tiled for
a full state.
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Confidentiality and the Use of Licensed Materials

As a mapping vendor, we are reliant upon the cooperation of Broadband service providers. In large
part, what underlies this cooperation is trust that we will not violate the proprietary and confidential
nature of the data provided to us.

We are thankful for the confidentiality clarification that NTIA shared with us (included as Appendix Two).
We intend to use this as a guiding document to help us communicate with providers about what
information NTIA considers to be confidential. Our suggestion is that NTIA publish this, or something
comparable, to ensure a consistent interpretation of the NOFA and how it guides NDAs.

As some providers are non-responsive to requests for information, or lack resources necessary to put
data into NTIA compliant formats, we have fallen back to the use of commercial data sources in several
places.

For instance, some mobile wireless providers were unable to submit coverage information to us. In
these circumstances we have generalized the American Roamer coverage. For incumbent telephone
providers we have used commercial wirecenter boundary products to filter Census Blocks that are
clearly out of their exchange areas. Finally, licensed data from Georesults were used to derive estimates
of Broadband connectivity for hospitals within the Anchor Institution category. The actual value from
Georesults was not used, but our estimate is modeled from their input data. We also use the name and
address as provided by the State data provider, not Georesults.

Public Engagement: Crowd Sourcing, Surveys and Social Media

Crowd sourcing (i.e., an intentional and carefully designed effort to tap into the collective intelligence of
the public at large to expand our knowledge base) continues to be an important element of our data
collection and validation process. In addition to the various opportunities, the public has to provide
input via the online service coverage maps and the related ‘Broadband story’ process, our crowd
sourcing efforts are grounded in a fairly traditional telephone survey approach, focused on the
consumer market. In addition, we are currently advancing our crowd sourcing process to include certain
initiatives centered in two social media outlets — Facebook and Twitter. These initiatives are summarized
below.

Consumer Surveys

Working under contract for the state of Alabama in 2009, our initial consumer survey was performed
before the NTIA SBDDP grant was in place. Subsequent consumer surveys funded by the SBDDP grant
were hosted in 2010 for the states of Idaho, Wisconsin and Wyoming. These surveys will be repeated
after two years to establish and evaluate trends. These primarily telephone based surveys include two
distinct and carefully scripted tracks: one for internet users and one for non-users. The telephone survey
approach allows us to reach the non-internet user group as well as the current internet user. A
secondary online approach is also used to augment input from current internet users. For non-users, the
surveys help determine why they don’t have or don’t use Broadband. For current Broadband users, the
survey helps determine the nature of their Broadband access and how they use that connectivity in their
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daily lives. In addition to our state-specific surveys a nation-wide survey was also hosted to provide a
broader view of consumer views for comparison purposes. State-specific surveys are, where possible,
framed to match the state’s regional Broadband planning structure (e.g., the consumer survey in

Wyoming was designed to produce results relevant to the state’s seven Broadband planning regions).

The resulting data is helpful on a number of fronts in the SBDDP’s mission to advance the access and
adoption to Broadband. Survey data provides an important, albeit broad, gauge for assessing coverage
information obtained by providers. For example, areas with widely available coverage (according to
provider information), but lower consumer subscription levels (according to survey results), or perhaps
where survey results suggest Broadband is not available, can be examined in more detail. Survey results
are also very important to the Broadband planning (and capacity building) components of the SBDDP
program in that they help inform and formulate Broadband advancement priorities. Survey results also
help inform Broadband policy discussions on both the local and state levels. Finally, survey results
provide important information to the service provider community regarding market demand and
specific internet use in specific communities (i.e., regions).

The 2010 surveys were launched in July 2010 with a test number of survey calls to confirm (and adjust as
needed) the structure of the survey and the underlying survey process. The surveys were closed on
November 30, 2010. Telephone surveys were completely random beginning with the acquisition of a list
of state-specific, randomly selected landline telephone numbers (e.g., 80,000 random Wyoming
residence telephone numbers were acquired as the foundation for the Wyoming survey). Mobile phones
were not included in the initial surveys. Upon evaluation of the survey statistics, an auxiliary survey was
executed to ensure younger groups (i.e., age 18 — 25) were adequately represented. This secondary step
is required because of the continued migration (by younger markets) to non-landline based
communications. This younger market (age 18 — 25) was surveyed by reaching out through social media
outlets to encourage their participation in an online survey process.

Survey statistics point to the complexity of the telephone-based survey process. Survey volume achieved
statistical validity ranging from a 95% confidence level and a + 1.7% margin of error for the statewide
data in Wisconsin to a 95% confidence level and a + 3% margin of error for Wyoming’s statewide data.
Most regions in the 3 states have a 95% confidence level with a + 5% margin of error.

Call volume and disposition is summarized in the chart below
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BROADBAND MARKET RESEARCH - ID, WI, WY - FALL 2010

TOTAL IDAHO WISCONSIN WYOMING
TOTAL RECORDS CALLED & % OF STUDY 106,592 100% 22,144 100% 57,445 100% 27,004 100%
NO ANSWER 53,507 50% 11,974 54% 25,886 45% 15,647 58%

TOTAL DEAD NUMBERS 23,962 22% 4,529 20% 14,611 25% 4,822 18%

HARD REFUSALS 9,304 9% 1,728 8% 6,048 11% 1,528 6%

QUALIFIED REFUSAL 643 1% 101 0% 403 1% 139 1%

BUSY 3,652 3% 754 3% 1,903 3% 995 4%

ANSWERING MACHINE 6,385 6% 1,314 6% 3,388 6% 1,683 6%

NON-WORKING NUMBER 5,072 5% 943 4% 2,983 5% 1,147 4%

CLAIMS PREVIOUS INTERVIEW 113 0% 16 0% 68 0% 29 0%

NON-RESIDENTIAL 454 0% 104 0% 239 0% 110 0%

LANGUAGE BARRIER 1,003 1% 223 1% 562 1% 218 1%

OTHER PHONE PROBLEMS - FAX/MODEM 907 1% 205 1% 500 1% 202 1%

PORTED NUMBER 272 0% 68 0% 149 0% 54 0%

BREAK OFF - SCREENER 556 1% 103 0% 301 1% 153 1%

TERM Q3 - UNDER 18 122 0% 22 0% 65 0% 36 0%

99% 100% 99% 99%

TOTAL COMPLETES 5,758 5% 1,080 5% 3,420 6% 1,259 5%
AVG Completion Time (minutes) 16 15.8 15.4 16.1

As noted above, the telephone survey process represented in the statistics above was augmented by
providing online access to the survey. Participation in the online survey was promoted on all of our
state-specific public web sites and selected social media.

As a final relevant point with respect to the consumer survey process the length of the survey is
noteworthy. By survey standards, this was a long survey. As noted above, the survey averaged sixteen
minutes across the three states. While this clearly contributed to the number of survey call attempts
that were required to reach the level of statistical validity, it was not insurmountable.

Social Media

The phenomenon of social media is widely documented and yet still emerging as an effective access
point for public engagement. We continue to explore appropriate ways to use a variety of social media
venues in our SBDDP efforts. All of our efforts are informed by and consistent with relevant state statues
and guidelines. Different states have different perspectives on if and how the state will participate in the
use of social media. Some state requirements are well defined and some are still being formed. Where
appropriate, we use YouTube, LinkedIn, Facebook and Twitter to support our work. YouTube and
LinkedIn postings are used to promote awareness. As noted above, we were able to promote additional
input on the consumer surveys through a social media outreach program aimed at our younger market
segments.

In addition, we are currently engaged in two specific social media tests (in Alabama) to gauge how
Facebook and Twitter can be used to drive public input on two important crowd sourced issues: online
speed tests and input on map accuracy. Based on data obtained through our web site traffic monitoring
process and readily available social media tracking processes, our most recent results are promising. For
example, with a fairly limited ‘following’ a single Facebook post aimed at driving traffic to the online
speed test, had 282 impressions (i.e., the number of times the post was viewed), which contributed to
an increase in 71 more visits to the Facebook page generally, and a volume of 60 hits (over a three day
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period) on the web site page that hosts the speed test. Our normal volume of speed test page hits is in
the neighborhood of 7 or 8 per day (vs. the average of 20 per day experienced during this test).
Preliminary data suggests that about half these page hits resulted in a speed test being executed.

Data Production Process

To support our objective of transitioning the data development process to our State partners, we
continue to model and document our data production process. We find this to be a very beneficial step
for two purposes.

First, it helps us understand why (and if) a task is being done, and if it is being done efficiently. Much of
this program started so quickly that it was difficult to plan logical integration and hand off points among
the various workgroups. Further, we are currently in the process of consolidating much of the process
data (check-ins, check-outs, metadata) and we can use this process model to efficiently plan a cohesive
information architecture.

Second, our process documentation and modeling helps explain why resources are being consumed in a
particular way. This helps our State partners plan for in-sourcing specific tasks as their time and
budgetary constraints allow. It also helps our LinkAMERICA team better plan and cross-train members
to deal with the work surge that occurs 30-45 days prior to submission.

Finally, documenting and modeling our process helps us take advantage of increasing specialization and
proficiency with certain types of data and management responsibilities. In this submission, we had
identified data “czars” responsible for check-in and check-out of data. That data czar helped to bridge
the gap among receipt functions, provider feedback, production and DBA.
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Figure 1--SBDD Business Process Diagram

Data Production Methods

As raw data were received from the provider community, attention turned to normalizing the disparate
submission formats®. The team considered each submission with respect to the following criteria.
These criteria are important because they perform the basis for our verification and quality assurance
process. In other words, we have to appropriately scale our data verification efforts to match the scale
or ambiguity of the following:

e Locational certainty

e Speed certainty

e Temporal certainty

e Provider and network ownership certainty

> In line with NTIA Best Practices we continue to request and receive a large number of data input formats. This
ranges from tabular Block lists to hand drawn maps.
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The team’s goal was NOT to quantify a particular degree of precision with respect to any of these
criteria. Rather, we are working to attribute the above “certainty attributes” to each submission, and
will continue to implement quality assurance and verification mechanisms that are resource-appropriate
for each.

Deriving Broadband Coverage Information
Broadband Coverage® was normalized into four formats:

Coverage in Census Blocks (2000) of 2.00 or less square miles

Covered Street Segments (2000) in Census Blocks greater than 2 square miles’
Address Level Coverage (point data)

Wireless Service Areas (SHP file format)

P wnNPR

With each submission, the team went through a series of steps to normalize and categorize the data.
Since data arrived in many different formats, and at many levels of granularity, the following
normalization procedures were used:

1. Determining the nature of service being provisioned (who is providing service and what
technologies are in use)

2. Planning an attack strategy for the submission —understanding the data and assigning team

members to various tasks

Geo-referencing the data; QA the georeferenced data

Geoprocessing the geo-referenced response

Segregating the submission into the correct NOFA-compliant submission formats.

o vk w

Apply appropriate source metadata®

6 Speed, Anchor institutions and Middle Mile facilities are discussed in later sections.

"To help clarify issues relating to Census block area and vintages in use, our team published a technical paper to
the Grantee workspace. Because we were unsure if this standard should be implemented uniformly, this
document was never distributed to the provider community.

® When our team logs a submission into the staging database we record at least two attributes. One records the
method used to derive the coverage, the other records the method by which speed was attributed to that object.
Other attributes carried to NTIA carry source meta values as well.
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*What serviceis provided?

*What do the datarepresent?
*Georeference

» Estimate coverage areas for non-responders
Determine Blocks *Segregate into 'NOFA' category

* Use service area

*Select MTFCC appropriate roads

* Select segments whereCensus block matches TIGER face ID
* Match tabular submissions against streets

* Perform network analysis to gather covered segments

Determine
Segments

* Normalize / Translate /Clean Geography

* Verify spectra

* Analyze for reasonableness against commercial sources

s Implement coverage estimates (LOS) as requested

Determine Wireless * Scrape coverage from other sources if required (KML)
Coverage Area * Implement estimates for non-responders Y,

Figure 2-Broadband Coverage Process

Impact of Program Change
There were four important program changes that impacted how Broadband coverage was developed

and submitted to NTIA in Round 3.

The first was the development of a “provider match” submission metric whereby the grantee’s complete
list of known providers in the state is compared against lists from third party sources. The provider
match specification was discussed on a webinar prior to the release of the national map. Although, to
this date, there has been no clarification on how this metric is established or exactly how it will be used.
We have invested significant resources to support an internal process to compare our provider lists with
several additional sources. This has been manifest in at least three ways.

Within our provider verification process we work to derive a state level match against third party data
sources. As discussed in the early pages of this manual, there is no guarantee that a third party data
source is any more accurate than submitted data, nor does it necessarily reflect the provider ecosystem
specified in the NOFA, Technical Appendix A. We devote significant resources to matching our
submitted data against three, third party data sources. In many cases this becomes a judgment call
trying to match provider names across systems. It is a difficult and somewhat arbitrary process.
Nonetheless we do believe it has value because it forces a re-examination of who we believe is an
appropriate provider within a non-NOFA context.

The use of a provider match system, as well as the webinar comments (3/17/11) directing grantees to
estimate, wherever possible, non-participating providers have made us back away from one of our
fundamental assumptions in data collection. As discussed in the prior draft of this manual, we had
developed a certain “hold-out” class of data when a provider’s data wasn’t of sufficient quality to verify,
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or we were unable to put it into the data model (eg. address points submitted for a wireless). In this
submission, much of this hold-out data has been included. In some cases this means we are using
simple polygons to capture a wireless ISPs serving area. Other times, if we are confident in the
coverage, but can get little clarification on the submitted speeds or frequencies, we release the
coverage and note in our internal metadata the source issues with the other attributes.

Finally, we have used the new provider type classification of ‘other’ to bring some aspect of the
provider’s data into our submission. There still seems to be confusion on how to handle provider types
where a provider offers multiple paths to receiving Broadband for typically business customers. Rather
than waiting for certainty on the answer, we bring the provider in and list them as Provider Type
“other”. Our sense is Provider Type “other” will continue to expand in the fourth submission as we pull
in more providers who are facilities-based and reseller.

Clearly one challenge is the data, but an equally significant challenge is appropriate messaging around
this “other” provider type category. We do not want to leave consumers with the impression that they
can get a high capacity fiber or Microwave link despite the fact that the hospital next to them in the
same Census block can get this service.

The final set of changes was a second verification check against reported FRNs. As NTIA is stressing the
importance of this attribute, we increased its visibility in our Check Map process. FRN is now listed on
both the tabular verification report and the provider PDF map. Beyond this increased visibility we had
an analyst verify each FRN in our system against the FCC API°, as well as FCC textual search'®. Because
the FRN is not an identity management tool, we are unsure if the FRNs we’ve included are those desired
by NTIA, but we have at the very least, verified the existence of the FRN via the FCC system.

Trends in Provider Supplied Data
With this third submission we take note of three important trends.

First, with larger providers, we are seeing an increase in data stability relative to earlier submissions. In
informal discussions, several providers have noted changes and stabilization in internal data processes.
The firms have invested internal resources in stabilizing this data feed.

We see this reflected in very stable counts of Census Blocks and road segments. This does not mean
that complex problems like segment identification or dispersion in data have been ‘fixed’. It does mean
that the format and methods to produce inputs for NTIA are increasingly stable.

Second we note that several providers have been particularly concerned with an appropriate
identification of Maximum Advertised speeds. In some cases this involves identification of very small
areas (sometimes below the level of a Census block) and appropriate assignment to technology of
transmission and maximum advertised speed tiers. In other cases, questions arise regarding maximum
advertised speeds that could be sold based upon network design, but that are not generally “advertised”
or otherwise stated to the general public.

9 http://reboot.fcc.gov/developer/frn-conversions-api
1% https://fjallfoss.fcc.gov/coresWeb/simpleSearch.do
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Third when comparing submission three results relative to submission two it is important to recall the
inclusion of much new data within the Provider Type “other” category. This change does not necessarily
reflect a change in the size of the market, rather it reflects new data coming into the analysis and
segregated into a distinct category..

Coverage Geoprocessing Methods
The next section discusses how data were geo-referenced and geoprocessed given a particular
submission format.

In most cases, in Round 3 we were still not provided with street segment level information for Blocks
greater than two square miles (large Blocks). This necessitated subsidiary geoprocessing. As stated
before, our first goal was to derive block level coverage. Then, for Blocks greater than 2.00 square
miles, we moved to a segment gathering processing. The segment process will be described in the last
section.™

Block Level Coverage Derivation Using Service Point Data
A number of providers submitted point level customer data.

In some cases the submissions themselves were not internally consistent. For example, in the image
below, unprojected points are shown, while the Census block polygon to which the points are supposed
to “belong” is highlighted. In this case, one of the following scenarios has occurred: block attribution is
wrong, the points are not in the location to which they are attributed, or different block shapes were
used than what is assumed.

" As has been discussed previously, we note inconsistency in how providers are supplying information at the block
and segment level. Beyond the temporal differences, we see that providers are computing area differently, as well
as including or excluding water areas. This provides an inconsistent measure across providers for the 2.00 sq mile
cut off. Our preference would be to provide guidance to service providers within our states, but our concern is
that we will inconsistently message this with grantees in other states. We would appreciate consistent guidance
from FCC/NTIA on this topic.
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Figure 3-Internal inconsistency in submitted data

In other circumstances, we found that inconsistent geocoding standards may produce misleading
results. The next image shows point level data, and the Blocks are colored based upon the counts of
points intersecting Blocks. The challenge this presents is that if geocoding was performed on a different
dataset than the block boundaries (the road traces are not coincident with block boundaries) and/or
geocoding was done without an offset, it becomes problematic to assign coverage to a Census block
based upon only the point locations.
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Figure 4-Block Coverage

For this reason, we elected to use a 200-foot buffer to select Census Blocks that intersect our points.

Block Level Coverage Derivation Using Customer Facing Plant Level Point Data

In other circumstances, providers submitted point level plant data. From what we could gather, these
points tended to be customer-dedicated terminals. Typically, these providers were high speed
Broadband producers—which may somewhat strain the definition of Broadband as other providers
supplying comparable services specifically disclaimed the ability to provide high-capacity Broadband
services in the required 7-10 day interval. In these plant point data submissions, we had similar
concerns to the point level customer data, but two factors tended to make us use a more conservative
intersection buffer. First, we tended to have far fewer points to work from, so our concern was
grabbing too many covered Blocks as the Blocks tended to be much smaller in these urban areas.
Second, these plant points tended to be dedicated to distinct customers, but it was difficult to know
which element of the customer’s campus to attach coverage to.

In the case of the image below, given a small shift to the left, it would be easily possible to gather 1 to 3
Census Blocks from this point. Although orthoimagery is helpful in a circumstance such as this, it is still
indeterminate — specifically in areas where the coverage is attributed.

Thus, in the circumstance of plant level point data, we used a 100-foot intersection buffer.
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Figure 5-Plant Point level data

Coverage Derivation Using Linear Facilities Data
A number of providers submitted facilities data. We handled this data in different ways depending upon
what we believed the facility data represented.

Most telecommunications networks are divided into two components. Feeder supplies higher capacity
nodes (eg. DSLAMs, Fiber Nodes). Distribution usually supplies customer premises (NIDs, Pedestals,
Taps, ONTs). Where we could discern what strand we were provided, we used different methods.

The next image demonstrates a geo-referenced CAD image as given to us by a Broadband service
provider. Note the light and dark green shading. We would infer that the lighter segments represent
distribution and the dark green represents the feeder network.

In the case of a combined strand map, we used a relatively tight buffer of 200 feet to gather covered
Census Blocks. Our intersection tolerance is based upon an assumption that our data likely represent a
situation comparable to customer point level submission in that we have most of the network footprint
captured.
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Figure 6-Georeferenced CAD information supplied by Broadband provider

In other circumstances, we were provided engineering information that we inferred to be feeder only.
This inference was typically based upon the presence of fiber optic equipment only. In these cases, we
used a more generous 2,000 meter Census block intersection. The 2,000 meter criteria was based upon
an informal survey of population in proximity to the geo-referenced strand data, but it could be varied
based upon a more complete survey.

Coverage Derivation Using Covered Street Segment Data
In some cases we were provided with covered street segment data. Covered segments tended to come

from two sources.

In some circumstances, providers gave us CAD data, which was not drawn in a projected manner. This is
relatively common for older engineering data derived from hand drawn records. This meant that our
team had geo-registered the image into an approximate position. In this case, the boundary streets
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were selected, and an enclosing polygon was derived. The intersection of this polygon and the Blocks
within became the geoprocessing method to derive Blocks.
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Figure 7-Coverage derived from street segments

In a second circumstance, street segment data was developed during coverage estimation. Handling the
estimated data is discussed below.

Coverage Derivation Using Serving Area Point Submission Data

In other cases we worked with a provider to derive service areas based upon point plant data. In these
cases we were given a primary serving node and an appropriate road length service boundary. There is
an important distinction from the plant data discussed above. In this specific case, the data submitted
was a node that served many locations--such as a Central Office or DSLAM. This is contrasted with the
earlier example in which the point represents a node serving only a few customers.

When trying to derive coverage from Central Office or DSLAM nodes, the team used ESRI Network
Analyst to derive covered road segments honoring these road engineering parameters.
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The figure below shows street level coverage derived from Central Office and remote DSLAM point data.

& W’n Dean Rd

Figure 8-Coverage derived through road paths

In response to Provider feedback we revised this process to include a larger variety of TIGER road types.
In Round 1, unimproved roads were not used. In Rounds 2 and 3 -- particularly to improve estimates in
areas bordering parks and public lands -- a wider class of TIGER roads was used.™

The segment level coverage is easily extendable to derivations of Census block level speed. The figure
below shows the attributions of block level speed based upon the Maximum Advertised Speed available
from a DSLAM. Although the methodology isn’t perfect, it does provide insight into the value of
granular infrastructure data.

12OnIy TIGER features of MTFCC type S1100 and $1200 were excluded from use.
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Coverage Derivation Using Polygon/Polyline Serving Areas

Broadband service providers sometimes submitted coverage in terms of served areas. This was either in
direct geospatial formats, CAD files, or paper maps. The image below reflects a carrier’s service area.
Within that service area, there are variations in technology of transmission and served speeds. When
polygons with speed data and technology of transmission were available, we used a spatial intersection
to gather covered Census Blocks. In many cases, using covered Census Blocks resulted in a loss of the
speed variation (sometimes the speed variation was at a level below a Block and did not get picked up
within a spatial query).
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Figure 9-Coverage derived through serving area polygons
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Although we cannot directly solve the loss of speed granularity due to Block shapes, we honor a
business rule wherein we always select Blocks from the highest speed areas first, and then allow the
lower speeds to select from the remaining Blocks. This is an arbitrary rule, but our feeling was that it
should be a consistent selection, rather than an unordered selection.

Street Segment Derivation, Large Blocks
For those calculated Blocks greater than 2.00 square miles (large Blocks), we provided coverage in terms
of covered street segments and corresponding geography.

With respect to segments we had four sources of data:

1. Covered large Blocks
2. Tabular street segments and address ranges for large Blocks
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3. Geographic segments either with street attributes or without.
4. Service area boundaries

A number of providers only provided a list of covered large Blocks without corresponding segment
information beneath the block. This provided the dichotomy of either selecting all segments in the
block, or none. Because we had little information from which to make the selection, we elected to be
conservative and did NOT pass any covered segments to NTIA from this submission format. Some
Broadband providers submitted covered street names and street ranges. In these cases we performed a
manual analysis trying to link to specific segment names and address ranges within covered Blocks.
Sometimes this was a simple process because a provider used a TIGER derived street database. In other
cases we could not determine the source of the provider’s street data. Street and Address matching
tended to yield a relatively good result (typically between 30% and 100% of possible segments in the
Block), but was very time consuming. Where yield rates were low, our result was a shredded segment
coverage pattern, like the image shown
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Figure 10-Blue road segments adjacent to peach covered small Blocks

A number of providers submitted geographic objects. In this case, our manual process was directed
toward a conflation of data sources. The goal was to take provider submitted segments and put these
segments in terms of our TIGER 2009 basemap. Although there is a trade-off in the accuracy using non-
provider submitted segments, we felt it was more important to have a road set that would edgematch
our Block features and remain consistent with the Block size standards we used for other providers. This
is important for the appearance of the online maps, as well as potential verification work where we are
attempting to judge a feature based upon its attachment to a covered small Census block. The figure
below shows street segment input data.

 We continue to hear providers expressing concern that our request for either a geographic object or TIGER Line
ID is beyond the scope of the NOFA clarification. Therefore, they cannot supply additional information to us.
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Figure 11-Provider Submitted Street Segment Objects. The segments don’t edge match the Blocks nor are they continuous.

The figure following demonstrates the same area after the conflation process. Blue segments are the
conflated TIGER roads which will be passed to NTIA.
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Figure 12-Provider submitted segments in gold, selected TIGER 2009 in blue—Conflation result; in many cases what was a
continuous segment is made discontinuous because even with a distance buffer the TIGER segment doesn’t always intersect

the provider segment

The final segment process was used when we were supplied with a Broadband covered area polygon. In
this case, we found the segments within covered areas and eliminated those segments inside of Blocks

less than or equal to 2.00 square miles.

Because there was more control over the format of the inputs (we knew we had a boundary and were
working with TIGER segments), this was an automated process that followed this general format:

1. Select large covered Blocks by provider ID (from updated Large Block table)

2. Select TIGER 2009 road segments (MTFCC like 'S%') that face (CB = CBLeft2000 or CB =

CBRight2000) covered large Blocks for provider
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4. Select segments as distinct records, max speed with corresponding technology, join in
feature names, export selected records to temporary DBMS table
Join TIGERroads feature class to temporary table on TLID
Select covered segments (Python script)
Select service area polygons for provider
Clip selected facing segments with selected service area
9. Export clipped segments to staging feature class, keyed by ProviderID
In this figure, orange represents covered small Blocks; black lines are covered segments in large Census

PN wU

Blocks (light blue). The service area boundary is shown in grey. Based upon feedback from providers, we

have elected to clip segments at the end of a coverage boundary.*

Figure 13-Output of the Segment Process

Wireless Coverage Process
In general, most providers of mobile Broadband submitted coverage information in a NOFA-compliant

format. Other than attributions for spectrum and speed, little was done to this coverage.

" An outcome not discussed here is how to handle address ranges on segments. As NTIA is asking for a Min and
Max on the segment, deriving theses values for clipped segments is very problematic. Also the prevalence of
alphabetic characters in addresses makes the min/max selections very arbitrary. We are grateful that addresses
are nullable data elements.
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In this submission LinkAMERICA made an aggressive effort to bring additional WISP coverage into the
NTIA dataset. For the most part, our outreach was with providers who were unable to supply
sufficiently granular data in the past or those that could only submit wireless address points which is no

longer a valid submission format.

In Round 3 fixed wireless providers generally either supplied coverage information or infrastructure
from which coverage estimates could be derived. Many allowed us to use their tower locations,
antenna heights and direction/spread of coverage to derive a line of sight coverage estimate. In our
experience, this is a conservative and reasonable derivation of coverage.

Some wireless providers submitted RF studies. When this was done, there was a request that the signal
strength be removed from coverage data. The request was honored.

Other fixed providers were able to supply us with hand drawn maps or polygons/polylines drawn in
Google Earth format. In these cases we did our best to georeference and verify the coverage areas with
the WISP.

When we received coverage information in KML format, like the image below, we accepted the data as
it was presented to us.
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> Some polygon data did exceed the node count threshold. In these cases, data was rasterized to 100m cells and
then converted back to polygons. The polygons were dissolved to multi-part geometry. This addressed the node
count concern.
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As the image above shows, in some cases we have hand-drawn coverage, as well as infrastructure.
Instead of estimating their coverage using a line of sight or RF study, we elected to stick with the
provider’s supplied information. Our decision was guided by two primary factors:

e If the provider is advertising using this coverage they must have specific confidence in its
accuracy.

e If the provider can supply coverage, as well as infrastructure that reasonably supports the
coverage, there is a very high likelihood in the accuracy of the information.

The downside, of course, is the polygon shown on the map may not represent our notion of how
wireless coverage should appear.

In general we note several interesting trends in the wireless data. First, we can be successful in
increasing the amount of WISP coverage when we aggressively pursue WISPs. This means we have to be
willing to accept data on their terms and convey it into SBDD formats. Some of our WISP submissions
have taken over 12 hours to normalize into SBDD formats. Second, we have to accept that some WISPs
will not be able to supply FRNs. There remains a minority of WISP providers who are not aware of the
FCC FRN. Third, there appears to be some variation on how the NOFA coverage definition is met. In
other words, there seems to be a disparity on the necessary strength (e.g. -80 dB, -98 db, -120 dB, etc)
to provide the appropriate quality of service for data services. Fourth, it was very difficult getting
providers to identify spectra used for Broadband data services'®. We are unsure if this is a competitive
concern, or if the same coverage pattern is yielded for multiple frequencies. Typically, the spectra
returned were those that a provider was licensed for. At this point, we have no reliable way to locally
determine what set of frequencies are used to provide Broadband data services in a local area.

Service Address Point Process

A handful of providers have requested that customer level, service address point data be submitted to
NTIA. In these circumstances we have done minimal processing to preserve the provider’s intent with
this deliverable and not bias downstream NTIA use.

Our verification included checks against commercial or Public Utility/Public Service Commission
exchange boundary maps. Points not contained within one mile of a boundary are not submitted to
NTIA.

We retain from the provider the provided latitude and longitude, as well as Census block. For some
coverage data, if a provider is unable to supply a longitude, latitude or Census block, we fill in these
attributes. In those circumstances where we do not have a Census block, but we do have a longitude

' One provider responded by email, “This mapping program is to provide the coverage area for
Broadband provided by a company. Not to keep a detailed account of every aspect of a companies (sic)
network.”
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and latitude, we accept the given longitude and latitude and use that as the basis for our Census block
assignment.

With point data we have tested for comparable geocoding success rates but do not overwrite provider

information. From this type of analysis we note the amount (usually little more than 10%) of addresses
that seem to locate with less than street segment certainty. Deriving a thematic representation of the

points on speed also illustrates some of the locational certainty issues in this point level data.

Coverage Estimation Process

Although the derivation of Broadband coverage into Census Blocks, street segments, or wireless
coverage files is, in itself, a bit of an estimation process, there was an explicit estimation process
required in cases where a Broadband provider either refused to participate in our survey, or provided
such a threadbare submission that no carrier-based coverage information could be gleaned.

We typically resorted to three possible estimation paths.

For Cable (HFC) providers who did not provide any coverage information, we fell back to Media Prints
data. Rather than using the entire Census Block group gathered by Media Prints, we used only those
Census Designated Places carrying the same or similar names to the Media Prints p_com field. Our
reasoning was that Cable systems tend to be franchised on a municipal or at least administrative basis
so the coverage will likely follow a governmental boundary. As a general rule, cable infrastructure is not
available in the public domain'” and what could be found was poor in quality and difficult to ascertain
for validity.

For DSL providers who did not provide any coverage information, we estimated road-based coverage
from their Central Offices'®. We only used Central Offices that showed evidence of DSL or fiber-based
services in the NECA 4 tariff. Road-based engineering areas were derived via ESRI Network Analyst to
18kft. These segments/boundaries were clipped to commercial wirecenter boundary edges.

For mobile Broadband providers who were non-responsive to our requests, we fell back to American
Roamer coverage patterns. We generalized the American Roamer coverage to % km in order to protect
the licensed information.

For fixed wireless providers who provided no coverage information, we relied on their public websites to
scrape coverage maps. When these maps were available, we georeferenced them and tried to use the
outer polygon boundary to represent their serving area. In other cases, when only a tower could be
provided, we used a view shed analysis and estimated coverage at 10mi per tower'®. Because much
wireless propagation is driven far below the Census Block and much engineering information isn’t

" The team tried to use data from the FCC Coals system and 321/325 fillings but this seemed to be a bit non-
uniform in quality.

'8 Central Office location was derived from Maplnfo Exchangelnfo Professional. Wirecenter boundaries also came
from this commercial product.

*In some cases we had an approximate radius of coverage but no height. In this case we used a 50’ height
estimate and then clipped the coverage to the provided coverage range. We also clipped wireless coverage to
honor state boundaries but did not look for providers serving coverage with out of study state facilities.
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known (frequency in use, polarization of the signal, coverage pattern of antenna(s), local terrain/land
cover) this was the most complicated group to estimate.

Speed

Speed attributes are reported both at the block (typical) and higher levels (maximum advertised and
subscriber weighted). We note that in many cases, providers did not supply typical or subscriber-
weighted speeds. In some cases, it appears--although we cannot verify--that their maximum advertised
speeds were used to populate typical speed columns.

We do have limited testing data on reported speeds, but we have been careful to not use our typical
reported values with carrier-provided information. If we do not have a speed value from a provider, we
report an empty value.

Several service providers claim they do not have data on typical speeds available, but estimate a 20%
overhead factor between the advertised speed and what may be experienced by an end user.

We continue to request advertised speed at the block level. Nevertheless we appear to be getting
speeds that do not vary over a large geographic area — leading us to believe that providers may still be
submitting the maximum speed advertised in local media for the entire market. For the most part, we
have been unsuccessful in messaging that advertised speed should not correspond to a market area, but
instead, the maximum speed, which can be provided to a household—what some may describe as a
‘qualified speed.””®

In circumstances where a provider supplies a range of speed attributes, we assign NTIA categories based
upon the midpoint of the range.

To support NTIA program office requests, we have also modified the structure of the Service Overview
table. Even if Maximum Advertised Speed is supplied at the market or county level, we push that speed
down to the contained Blocks. The only records that remain in this table, will be those wireline records
with either a non NULL nominal weighted speed or ARPU value.

Community Anchor Institutions

In the first submission, the Community Anchor Institution (CAl) process was referred to in terms of a
learning curve. This continues to be an appropriate metaphor. The mapping team continues to focus on
data that will support and help inform policy makers and the SBDD planning process.

In the first submission, the team gathered information on what data was available and what resources
will be required to engage these categories of important institutions. In the second submission we

% As an example of a response to our request for Block level advertised speeds, we received the following
comment from one anonymous provider, “This is and of itself does not require anything new of us — just states the
NTIA supports efforts focused on getting that information on the CB level.” It would be helpful to have broader
messaging so that providers understand this new direction.
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continued to obtain additional connectivity information. For the Spring 2011 collection, the team began
a survey process to directly engage these important organizations.

Our work with CAls is guided by three principles.

First, CAls are important stakeholders within the planning process. Our goal is to engage participants in
regional planning that has strong ties into the CAl categories identified by NTIA. This has a direct benefit
of engaging an established stakeholder community. It also allows Broadband planning to tie into
existing organizational and planning networks. In each of our states, key relationships with education,
public safety, libraries, and economic development sectors are being identified and developed.

Second, we believe that CAls will likely be one of the primary beneficiaries of targeted Broadband
funding. Our belief stems from the sense that many of the benefits of Broadband will extend from these
community ‘anchor points’. In other words, it isn’t solely the existence of Broadband at a library that
provides a benefit. It is people using applications that work only on a Broadband network to upgrade
their skills (e.g., online training) and gain access to online content (e.g., job postings, goods and
services), etc. The targeted use of a specific application--that can only take place with Broadband
networks-- is what produces the priority benefit. Put another way, there seems to be a realization that
things are less about pure connectivity (for the sake of connectivity) than about connectivity in terms of
an application (for the sake of the benefit obtained through the application).

Third, we continue to use a rational and targeted approach to derive information. This means we will
utilize our planning teams for as much ground work as possible. This also means that a goal of our CAI
process is not an exhaustive Census of anything that could be a CAl; rather, it is the discovery, inventory
and integration of Broadband planning activities into those CAls that stand to produce the greatest
synergies with the SBDD planning process.

The above implies two significant points. First, the team’s goal is to document community anchor
institution connectivity within a broader context of regional and statewide planning objectives. Second,
if a particular category of CAl has an independent Broadband planning effort underway, we will
encourage that organization to take the lead, and we will provide relevant expertise and support as
warranted. For example, in one of our states, the public safety community is already engaging in a
mobile Broadband survey effort. We have aligned our CAl data collection process with that effort and
are sharing information and expertise (e.g., hosting a survey) to support their mission. In another state
we are attempting to glean connectivity information from a municipal government survey. There may
be some downside to this collaborative approach in that we may have to work with data spanning
different times or we may not have all of the location-specific information we need, but this does
prevent the same user from receiving multiple inquiries.

Further, the team continues to rely on the notion of Internet Intensity Zones. As the Broadband
coverage information is developed, if we do not have definitive connectivity information from other
sources (e.g. a phone survey, web survey, listing provided by a facility owner) in this study, those Anchor
points that fall into an existing area of SBDD Broadband coverage will not be left out or submitted with
NULL values. Rather, the adjacent coverage area will be the first estimate of Broadband coverage for
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the facility. The use of an estimate allows the site to come into the analysis and learn a bit about the
accessibility of that facility, but it also frees resources to examine those anchor points that are more
dispersed and likely under/un-served. The team will conduct targeted surveys to discover connectivity
and, more importantly, applications in use at prioritized CAls.*

We close this section with a figure that we hope reinforces our CAl process.

[ — —
Target surveys to understand
particular classes of use

ey
y — -

/
‘ Understand Internet Intensity of Area

y ’/,{j’vv‘ k J

Prioritize Anchor Institutions Which
Can Leverage Broadband Benefits

%‘J ,7__ -
[ —

{ Integrage CAl data into the planning
process
/ X

Figure 14-Anchor Institution Process

Recall from our first submission analysis, in most cases, CAl points are clustered and on average less
than 1 % miles away from one another. Relying on The First Law of Geography?, this likely means that
the Broadband accessibility is very comparable for CAls that are close together. We believe this means
Broadband accessibility may be less about connectivity than it is about the ability of a CAl to afford,
successfully adopt and utilize Broadband to support its mission. Therefore, an important part of where
SBDD mapping and planning come together understands what Broadband is used for, potential barriers
to adoption, and how it is an essential component in a planning region’s investment scenario.

I We track internally those features with Broadband connectivity defined via an estimate but within the current
transfer data model we lack a mechanism to propagate that information to NTIA. Appendix One expands upon our
thoughts regarding a series of audit fields in the transfer database which would be helpful to inform downstream
users regarding the source of data or use of estimates.

? http://en.wikipedia.org/wiki/Tobler's first law of geography. We are attaching connectivity based upon the
highest speed wireline provider in that block. This provides a ceiling for what can be obtained, although the CAIl
may not be purchasing this level of service based upon needs, budget, mission, etc..
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Anchor Institution Survey

During the third submission period we began a survey process to both verify received connectivity
information and garner additional connectivity information from CAls. As with WISPS we wanted to
aggressively target and improve this data section.

The process began with the Round 2 CAl list. Again, we prioritized schools, libraries and healthcare
institutions. A small team made outgoing phone calls to discover relevant contact names. In Wisconsin,
we were able to gather about 150 email addresses based upon 440 calls. There were only 14 refusals.

While one team worked on improving the contact list, a second team designed and developed a simple
online survey system called CAVS (Community Anchor Verification Survey).

T AICITOT Wi
CAVS TEST CAI

Please use the fields below to enter your organization’s address. We are interested in the physical location of
your organization. If you have both a Post Office box as well as a street address, we would prefer the street

address.

Building Number Street Prefix Street Name Street Type Street Suffix
City State fIP 5 1P 4
Category

Medical/healthcare

Does your organization currently subscribe to broadband service?

Nu:u

How does your organization receive broadband Internet access? Broadband Technology Descriptions

What is the maximum available upload speed of the Internet connection at this location? Conversion
Table

What is the maximum available download speed of the Internet connection at this location?
Conversion Table

Figure 15--CAVS Screen
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Users were invited into the CAVS system by the receipt of a postcard with an organization specific code
printed on the mailing label. Beyond the questions shown above, there was a second page to the survey
dealing with use of Broadband. Those results are directed to the planning teams.

The table below summarizes outgoing contact activities by state. This includes both a post card as well
as for some organizations in which we had contact information a follow up phone call.

Post
States Card Calls
WI* 2033 75
ID 1059 259
wy 345 30
AL 1640 14

As of 3/16, verification® statistics were as follows:

State Verified / Total Records Percent Verified
AL 72/2137 3.3%
ID 172/1596 10%
wi* 1187/3945 30%
A% 169/796 21%

We are keeping the survey open after the Round 3 submission to NTIA and will continue to collect data.
In Alabama we have also begun to use resources from the planning teams to make outgoing calls and
better target the surveys.

Clearly this survey was resource intensive but it did yield an increase in verified, rather than estimated,
CAl data. We are unsure if we can sustain it in the next submission, but is has proven to yield new
information.

Anchor Institution Trends

At this point we have focused our CAl attention on schools and libraries, with respect to connectivity.
We benefit from strong relationships throughout the education sector (K-12 and Post-Secondary). We
have also found excellent resources within State librarians in all States.

2 We say a record is verified when it has been opened by the CAVS test user. It means at least one field was
modified.

> In Wisconsin several large school districts supplied files with connectivity information; we performed a bulk
update in these cases. We attribute it to the survey as the survey triggered this response.
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To supplement the education and library information we have formed organizational relationships with
the major hospital associations within each state. Our goal with this relationship is to cull information
from their planning process. We continue to formalize/advance this relationship.

As in the prior submission, we are using public domain sources of information for public safety-category
4. The vast majority of these locations are estimated with respect to connectivity. Our hope is that in
subsequent submissions, we will reduce the size of this category and connectivity information specific to
root nodes of the public safety network--such as County Emergency Operation Centers.” At this point
we have had minimal success gaining this information.

Because we have a wide ranging population of CAls in our data set we have a variety of Broadband
services that don’t always fit NOFA parameters. Services like PRI or T1 are classified into “other copper,”
but the bandwidth is estimated based upon the number of channels purchased. We also had difficulty
obtaining both the upstream and downstream channel capacities. In large part, we made the speeds
symmetrical, but this is an assumption on our part.

As a final verification step, we attempt to screen the CAl data for duplicate values. Because many CAl
are closely clustered together we perform the de-duplication based upon the ANCHORNAME within the
ZIP code.

Middle Mile

Middle Mile information was collected directly from providers via survey or interview. Middle Mile is a
“chicken or egg” type of challenge in that it is possible to verify that the infrastructure exists, but
extremely difficult to know what it is doing without engineering level assistance. Although most
providers submitted “something,” there was a significant variance in what that “something”
represented.

The purpose of this section is to record some of the comments and questions we have received about
Middle Mile. We hope this provides better context for our data submission.

Within the NOFA, Middle Mile was defined as (a) a service provider’s network elements (or segments)
or (b) between a service provider’s network and another provider’s network, including the Internet
backbone. (Collectively, (a) and (b) are “middle-mile and backbone interconnection points.”)*®
Given the existence of the “or” in this definition, providers submitted a variety of information. Based
upon the NOFA example, several fixed wireless providers interpreted Middle Mile in terms of the
connection points from their towers to their own serving backhaul location. The topology was
commonly Microwave from their distribution towers to their NOC. The NOC and towers were listed as
the Middle Mile points. This seems to be consistent with the first definition clause (a).

 Within the public safety category, it is also very difficult to derive precise locations as many CAl are addressed to
PO boxes.

2% From http://broadbandusa.gov/files/BroadbandMappingNOFA(FederalRegisterVersion).pdf at 54, visited March
28,2010
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Telephone, Mobile Wireless, and Cable providers tended to remain either silent on the question, or
would provide a single location in which Internet peering occurred (clause b). A number of participants
explained that the question was quite ambiguous with data traffic moving back and forth over both TDM
and IP networks--it was unclear where the distinction should be drawn. As a general rule it seemed like
many providers listed a single location where Internet Peering occurred.

A number of providers refused to answer the question on grounds of confidentiality’’. Others would not
disclose as their Middle Mile points are not owned--another company provides the physical and
electronic connection to their network. In other words, the entity providing Broadband is not the entity
providing Middle Mile.

Additionally, based upon the new Provider_Type classification of “other,” we have started to integrate
points provided by Broadband service providers not meeting the NOFA definition. This includes POP
locations and aggregation points for public / private networks.?® Within a given submission there were
two final attributes that tended to concern respondents. First, speed should be measured in terms of
only data capacity and what exactly is “data” (e.g., can/should you segregate out voice or video), and is
the relevant capacity of the physical connection, channelized to a specific virtual circuit on their
network.

Finally, a number of other providers were unsure of the height above grade measure (is this their floor,
the street outside, etc). We seem to have a combination of height above or below grade, as well as
heights above mean sea level (AMSL).

To the extent possible in our timeframe, we verified the location of a sample of Middle Mile points.
Where we could see infrastructure that appeared to be consistent in location with other provider
infrastructure, we felt that the location was accurate. In some cases, the point provided seems sensible
(is on a road, near other equipment), but using imagery, we couldn’t find a place where this type of
connection could occur. This wouldn’t be unforeseen, in that Middle Mile connectivity likely takes place
in a protected environment much smaller than a standard Central Office installation.

Mobile Wireless Coverage
We have received mobile wireless coverage from most mobile Broadband providers in each state. At
this point we have cleaned the geometry of the data and attributed it with spectra and FRN as required.

Provider derived coverage has been reviewed against the commercial licensed product for consistency.
To a limited extent we also use licensing locations and tower infrastructure to spot-check supplied

27 As received in email 9/30/10, “Due to security concerns and the risk of public disclosure of highly sensitive data,
whether inadvertent or otherwise, ***REDACT***response to the Middle Mile and backbone interconnection
request is limited to publicly available information available on {remainder not included}”

28 . . . . . . . . . . . .
As discussed in our readme.txt file, a number of middle mile points were lost in validation due to their location in
adjacent state. This will cause a decrease in some providers relative to prior submission.
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coverage. This mode of verification remains complex, given the lack of facility-based information with
mobile wireless.

Verification

Almost by definition, data verification is an ongoing and evolving process. Clearly, with each new data
submission there will be a validation process at hand and at the same time, our team continues to
expand and improve the efficiency and effectiveness our data verification routines. Consistent with the
movement toward an fGDB export database and use of a data receipt script, much of our validation
effort was spent in supporting the ETL processes into the required formats. In future data submissions
we will continue our work to stabilize and improve the business process that normalizes provider
submissions into NOFA formats and expands in more depth on the confidence analysis within the data.

Verification Standard

Our overall verification standard is focused on the level at which we supply processed data to NTIA. This
means that the vast majority of our verification process will be focused on ascertaining coverage for
Census block’s less than 2 square miles and covered road segments.

We are learning that Verification has multiple dimensions.

Provider verification is finding providers who supply Broadband and discriminate out providers not
meeting Technical Appendix A’s definition of Broadband.

Identity verification is taking the provider’s categorized in the first step and ensuring that the provider
either has a valid FRN or is assigned a default FRN. Identity verification is very complicated because of
the Technical Appendix A’s mandate to record data at the FRN, Provider Name and DBA level. Each of
these attributes could be unique for a single provider going to market under different or the same
names. As a result, rolling up each provider into an identity collection that matches either the FCC data
integration team or a third party Broadband provider’s data view, is very, very time intensive. ldentity
verification is discussed in the earlier section-- Developing the Provider List.

Coverage verification is a broad term, but in our definition it boils down to determining if Broadband
coverage is in the right place. For a given provider, the question is whether the coverage is assigned to
appropriate Census Blocks, road segments or area features. Coverage verification can be further broken
out into two distinct classes:

e Technology verification, which is determining if the provider is listed with a technology
consistent with their marketing information. It also involves a validation with supplied speeds.

e Speed verification, which is determining if the speed supplied for that block, road segment,
point area file or market area is consistent with the technology and the marketing information
received.

The final verification dimension is consumer feedback and crowd-source verification. This is a dynamic
set of steps we are beginning to implement. One side of this is responding to consumer concerns. The
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second is using the crowd sourced data to validate provider claims and, if appropriate, update the map
and the underlying data.

At this stage, our working hypothesis (confirmed by our experience) is that there will not be a single
dispositive measure to indicate Broadband coverage availability in a Census block or along a segment.
From prior work, and examining our current provider submissions, we believe that there is too much
variation below the submitted record to make a single binary yes/no indication. Rather, there will be a
series of measures that combine to provide qualitative confidence (a classification scheme) in our
indication of Broadband availability at the block, segment, or wireless polygon level. We believe such a
gualitative confidence scheme is both relevant to and supportive of NTIA interests, as well as the
interests of our end-user community — that is, the states and citizens we serve through this program.

The intent of this section is to illustrate why we are moving toward a particular verification
methodology. Our team is learning as we go along, and will adjust and improve this thinking. But given
our experience to date, this is where we are heading. As stated above:

e First, coverage verification is at the level of data submitted to NTIA.

e Second, coverage verification is enhanced when there is a secondary measure of availability
(such as infrastructure presence or serving area boundaries)

e Third, given the limited resources of this effort, the most important coverage verification
process to implement is the erroneous dispersion of coverage. These are the “islands” of
coverage isolated by significant distance from other covered areas. This is the opposite of the
Internet Intensity Zone notion discussed in the Community Anchor Institution section. In other
words, Broadband Internet likely doesn’t exist far away from other areas with Broadband
Internet access.

Before explaining our overall verification thought process, we have several examples, which illustrate
the complexity of coverage verification.

The first example is taken from a gentleman who requested a map change in Alabama. His home is near
the yellow dot. The darker grey Blocks are covered Census Blocks. The black lines are covered road
segments. He cannot receive DSL from his incumbent provider, although his neighbors can. The
incumbent carrier does have at least one structure in that block from which Broadband services can be
provided; unfortunately his home is not served.
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Figure 16--Sub block variation

Because the SBDD program requires the depiction of coverage at the block level, the above map has
been correctly generated. However, from the customer’s point of view, the map is inaccurate. This
requires us to explain that the maps are not intended to be a structure-level qualification, at which point
some consumers question the value of the maps when seeking service information. Of course, we also
share this information with the incumbent carrier in the area so they are aware of a potential customer
market.

Beyond this type of one-off structure-level qualification, sometimes, as shown below, we have even
larger gaps in provided coverage. The image here shows an “outlier” block that could be an error, or it
could indicate missing Blocks along a major road that should have been filled in. In this figure, the
outlier block is highlighted in turquoise.
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Figure 17--Dispersion in Submitted Data

In this particular case, we are faced with a different verification question. Based upon the properties of
the neighbors, we believe this block should likely be covered (coverage interpolation,) but supplied data
from the incumbent says otherwise.

The next example, at a somewhat larger scale, shows where an interpolation process requires some
adjustment. The figure below shows a town level. There are some smaller Blocks that are likely covered
by interpolation logic, but we also do not want to extend coverage beyond a franchise boundary as in
the areas shown in a box on the bottom of the map.
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Figure 18-Where do you stop interpolating?

From what we can gather from some providers, the submitted data—data with consistently high
degrees of dispersion or coverage holes—tends to come from geocoded billing records. In this
paradigm, this means where there are no customers; service is not identified on a map. The
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interpolation verification question then takes on two dimensions.

First, if a provider has no customers in an area, how can we know if they would be able to
provide service in a 7-10 day interval?

Second, if we use the properties of neighboring Blocks to interpolate coverage, when should we

stop (e.g., at a franchise boundary, at a certain distance, etc.)?

We continue to work with providers to get additional information to help us better understand and
contend with this type of circumstance. However, we have not been entirely successful at getting

franchise boundaries that would address much of the issue.

The final map shows this dispersion problem, but to an even larger degree. This solitary large block is
likely the result of a bad geocode, but we don’t know, given the data that has been submitted by the

=
se boundary

provider and the “single customer in a block standard” set by the NOFA clarification.
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Figure 19-Dispersion in covered Blocks
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Due to the fact that this situation is quite obvious in display, this type of problem is one that we are
more aggressively trying to resolve. Where a single block has no neighbor offering comparable coverage
and is a specified distance beyond an exchange boundary, our approach has been to filter these Blocks
out. As of now, this filter is limited to incumbent DSL providers because we have a good source of
exchange boundaries.

The exchange boundary dispersion verification method breaks down when examining smaller providers
who are more likely to CLEC into neighboring territory. In the figure below, the black line represents the
exchange boundary, while the continuity in the DSLAMs likely points to coverage extending along a road

into another provider’s territory.

Figure 20--DSL Coverage outside of exchange boundary
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In sum, the variability in our source data continues to suggest that our dynamic verification process is
relevant, appropriate and evolving in a manner consistent with the overall program. And, as noted
above, we believe the more meaningful outcome of our verification processes will likely be a series of
gualitative indicators or expressed confidence levels. Our concern, as with the development of any sort
of classification process, is how rigid we should make this classification given the variation in our input
data and the varied perceptions of service providers, map viewers and down-stream data consumers.

Verification Work Process
To support our dynamic multi-factor verification process, we have implemented the following steps.

First, when data is received, an analyst reviews the submission and any immediate questions or
concerns are sent back to the provider as quickly as possible. We have found this gatekeeping step very
helpful in making sure we understand the intent of the submission.

Second, for all providers who submitted data to us in the second round, they received both a tabular
data summary and a mapped output. Prior to releasing the “check maps” to providers, we had a team
of analysts visually inspect each provider’s coverage area. The focus on this QC effort has been to
identify and flag suspect Blocks. After this in-house review, we solicited a second level of feedback from
providers and received a number of requested changes and corrections used in the development of the
April, 2011 Round 3 dataset.

For those providers who submit only block or segment level coverage (i.e., in those cases where we have
no infrastructure to test with) we test for coverage containment within known service boundaries. The
intent of this validation step is to remove Blocks that are obviously erroneous.

As mentioned in the sections above, we have implemented a check on dispersed Blocks, but we have
implemented less with respect to coverage interpolation (holes in coverage). We continue to work on a
series of mechanical tools to assist with the inspection process but have run into challenges related to
geographic basemap and timing.

As our submissions have moved online, we have also begun to benefit from crowd source feedback. In
some cases this has helped us identify and fix errors in our underlying data. In other cases, as we have
shared with NTIA, we have encountered some perceptual issues rooted in how the data are developed
and modeled to comply with the NOFA. Depiction of uniform coverage in small Census Blocks continues
to be a challenge. Despite our best efforts to explain the full block coverage requirement, we continue
to receive complaints that the coverage shown on the map is not accurate for a particular location
within that block.

Consumer and Provider Responses to Deliverables

Here, we segue from internal verification to external verification. We view responses to our work
product as a form of validation and verification. On the one hand, this gives us the opportunity to fix
mistakes and then generate QA steps to make sure that the problem does not reoccur. We also learn
how to improve what we are doing or better explain what we are doing to a community not always
familiar with the NOFA and program office framework. On the other hand, listening and learning from
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this feedback helps us better target our mapping deliverable to meet the needs of our external
customers. In this second case, external feedback not only provides feedback on perceived qualities (or
lack of quality) in the data, it helps us to learn if we are developing data that is truly helpful to
downstream users.

At this point, our external deliverables take three forms: State Broadband Maps, data transfer to NTIA
used for the National Broadband Map, and text format data requested by outside parties.

Online Map Experiences

Now that our State maps are online, we continue to harvest viewer feedback and comments. Because
an online map allows someone to zoom in far below the scale of the data, a large number of comments
reflect sub-census block concerns. While important to the citizens reporting these issues and to our
Broadband planning teams, this level of data is outside the scope of our core validation process, which
as noted above, is focused on the level of data submitted to NTIA.

There are several other themes that our team believes are important to share. These comments are
actually quite helpful because they also improve our data processes to better meet the needs of map
viewers. For example, we have invested significant time in harvesting more segments from provider
data. Because the appearance of segments is so important, we are putting time into ensuring a visually
appropriate edge match between the roads we harvest and the Blocks/roads we will show online. On a
technical level, we also believe that a good segment process will help us understand more about
dispersion in the data, and what is valid versus what is not valid.

Perception of Unfair Treatment Across Technologies

Several Broadband service providers have expressed strong concerns regarding how wireline services
are displayed, as contrasted to how wireless coverage is displayed. This is an artifact of the SBDD data
model. As an example, consider the figure below.
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Legend

Covered Road Segments
Covered Census Blocks

Wireless Broadbhand Coverage

Figure 21--Multi Network Coverage portrayal

In this image, covered Census Blocks are light gold. Covered road segments are a darker gold and
wireless coverage is purple. The concern seems to come down to how a wireline provider’s coverage is
shown in the large Census Blocks (greater than 2.0 sq mi). Wireline providers have expressed
dissatisfaction because their coverage is only tied to road geography, which leads to a visual “hole” in
their coverage map. At the same time, they feel that it is unfair that the wireless provider’s coverage is
shown to be uniform in the same area. Put another way, if our maps show wireline in terms of Blocks
and segments, why don’t our maps show wireless the same way?

Perceptions of COLR Obligations

Wireline providers have also expressed dissatisfaction because online maps limit the distance of
coverage from a road segment. In our current online maps we buffer a wireline carrier’s service 300’. A
number of providers have expressed that they are mandated to provide voice coverage (which
Broadband will accompany) anywhere in the Exchange. There seem to be many dimensions to this
argument, but the basic concern comes down to not being able to accurately reflect the scope of their
COLR obligation within the mixed block/segment view. Their ability (or lack thereof) to actually
provision such services for new users within a 7-10 day period adds yet another level of complexity
when attempting to fairly portray their coverage capabilities.
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Intentions of Coverage Mapping

When a viewer of an online map clicks on the map (or zooms to an address), they are provided with a
pop-up of service provider coverage in the area. The critical question is this: what is the area to which
that pop-up window responds to? In the past, we reported back to the Census block, or buffered road
segment intersected by the user click. As far as the map was concerned, once we move off of that road,
or out of that segment, we have a new area to examine.

Our sense, given feedback received, is that our provider view should be a bit more tilted toward finding
providers in a general area, rather than finding providers at a single-click location. If the goal of the map
is to get someone to call a provider for service, our bias should be to include all of the potential
providers in the general area, rather than giving potential customers a method to self-disqualify. That is,
we want to cast a wider coverage net, rather than one too narrow. The problem with this approach is
that it will create a number of false positive Broadband reports. As of this date we cannot determine if
the claims of inaccurate coverage in online maps are due to the looser provider view standard or not.
We keep this looser standard in place to minimize the likelihood of self-disqualifications.

National Broadband Map Experiences
When the National Broadband Map launched, our phones began to ring.

Responding to a number of provider inquiries as well as emails from citizens provided some insights. It
also illustrated that we now bear a second dimension of external verification. That is, we must be
prepared to respond to people who are confused by apparent inconsistencies between the State and
National Broadband Maps®’.

The case below, based upon a call we received, illustrates some interesting intersections between the
State and NBM.

In this example a Citizen called inquiring about the difference in results between the National
Broadband Map and our State of Alabama map. The issue in question was coverage at his home. The
Alabama map showed he had coverage at his home, but the National Broadband Map said he did not.

In the image below, the green dot represents the geocoded location of his home. Based upon imagery,
the geocode is quite accurate. The olive colored polygon represents a covered Census block less than or
equal to 2.0 square miles. The Census block shows coverage by a number of wireline providers.

The geocoded point is about 170’ from this covered Census block.

?* We have a similar concern regarding textual data extracts. We may translate our SBDD submission into covered
Census Blocks in a way that is different from NTIA.
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Figure 22-NBM Covered Census block example

In the next image, covered TIGER road segments are shown in green. It is important to note how far the
TIGER road centerlines are from the actual roads in the subdivision. It appears the geocoded point is
reflecting more recent and more accurate road centerlines, placing the green dot at the correct location.
Since the SBDD data is submitted in terms of TIGER 2000 the road on our map shows up about 100-200
ft away from where that road is located today.
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As mentioned previously, however, our online maps buffer road segments to 300 feet on either side of
the road centerline. In this case then, our state map buffer is large enough to return valid service

providers for this green dot. The NBM, on the other hand, does not appear to buffer segments or the
edges of census Blocks and will not return providers for this location. Our intent in this example is not
to criticize the national map; rather, it is to illustrate that we may inadvertently make trade-offs
between false positives and false negatives, differently.

This case illustrates several important tensions between the data as we present it to NTIA, map it
ourselves and because of how it may be viewed within NBM context. A lack of agreement on how to
handle these inconsistencies in the source data and differences in mapping approaches may cause
consumer confusion.

The issues seem to come down to this

a) How do you (or can you) handle the impact of time when roads move between TIGER versions
or between TIGER and other road products? In this case, online map road traces will not show
up in the right area.
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b) Given the inconsistencies between TIGER geometry used in submission and underlying
roadbases used for geocoding online, how do you (or should you) insulate the viewer from the
inconsistencies. There appears to be a strong likelihood that TIGER judges a particular point to
be in a larger than 2.00 sq mile Census block while that same location could be in a small block
area in the online view.

¢) How much tolerance should be introduced when returning a list of valid providers? Is it
better to error on gathering too many providers or too few?

d) Since the NBM gathers feedback based upon its representation of coverage, how can/how
should this crowd sourced feedback influence data presented in a different manner elsewhere?
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Appendix One

Data Collection Challenges

This section summarizes some of the challenges we have experienced with data collection and
processing. The team believes it is important to categorize these challenges as they help inform the
geoprocessing and verification methods used. It is also our hope that some of the more global issues
can be discussed and decided within the Grantee community.

We begin with several global issues and then continue toward more granular challenges.
Global Data Collection Issues

Census Block and Road Standards are not clear

Most carriers submitting Census level information provided 2000 Blocks. A few provided 2009 or
alternative (TeleAtlas, possibly) Blocks. Especially with the need to derive segment geographies, we
would prefer to message the providers a specific Census standard—but we’d like to be consistent with
other Grantees so as to minimize work from the provider community. As of now, that standard is
Census 2000. If NTIA anticipates using Census 2010 for Fall 2011 collection, it would be helpful to
message that as soon as possible.

Also there seem to be several methods by which providers are calculating the area. So the distinction
between at 2.00 square miles can be uniform, it would be ideal to articulate an operational area
calculation definition as early as possible.

Providers Not Wishing for Block Level Aggregation of Their Data

Both ***REDACT*** have supplied address point level data. Both carriers want NTIA to have the point
level information, and they have asked CostQuest/LinkAMERICA not to aggregate their coverage to
Blocks. Other than a verification to make sure that point data were contained within, or fell within 1
mile of exchange boundaries, the only other processing was normalization into NTIA formats.

Broadband Providers not Meeting the NOFA “Provider” Definition
PBWorks appears to reflect a concern among a number of grantees about what a Broadband Provider is-
-and how that definition impacts mapping.

If the 7-10 day provisioning rule is to be strictly enforced, it would seem to eliminate a number of
prominent Broadband providers®. Further, the need for clarification around a facilities-based provider,
versus the reseller, has injected even more ambiguity into the mix. Right now we are unclear on how

*% By email ***REDACT*** informed us they could not provision in 7-10 days, but they also supply information on
qualified locations to the address point level. Therefore, we draw a distinction between an incumbent provider
owning the facility--which terminates at a customer premise--who cannot turn up service at a qualified location,
versus a provider not reporting any specific qualified locations in which they cannot turnup service in the 7-10 day
window. In the first case we have a sense of where service can be offered and verified. In the second, we have no
evidence that a service could exist there until a specific location becomes a customer.
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strictly to interpret either of these important distinctions, but we are concerned that we are beginning
to create an NTIA exclusion criteria that is going to confuse downstream consumers of the data.

Again, we do not want to exclude a service provider, but we believe there needs to be further
clarification around the 7-10 day "rule,” the definition of a “reseller,” and better interpretation of
facility-based providers, versus equipping UNEs, SpA or leased lines.

We have used the Provider Type of "Other” to classify a number of providers who offer Broadband
services, but we do not offer them in a manner consistent with Technical Appendix A definitions.

To What Extent Should We Begin “Classifying” the Data and Maps?
The question immediately preceding gets to the intent of a Broadband Provider. This question gets to
the intent of the Data and Maps.

Earlier in this document we discussed the question of what type of bias we should introduce to our
online map messaging. In an online environment, do we want to more likely create an overstatement of
coverage for a provider than an understatement? In other words, is the larger problem allowing a
consumer to self-disqualify, versus calling a number of neighboring providers? There is a related issue
to this. Clearly in our maps there is a lot of scatter in data that we believe should be more continuous.
These are the islands of coverage from an incumbent provider®. There are a number of processes that
could be put in place to deal with this type of scatter, but without more information from the service
provider-- essentially the last mile facilities-- it will be difficult to perform this clean up in an informed
manner. On the one hand, we can aesthetically clean the maps up and reduce the scatter, but we have
little sub-block engineering information upon which to make this decision. Right now our preference is
to put out a somewhat aesthetically messier deliverable and work with providers to get better
information to clean their submission. If that isn’t forthcoming, we are limited in what can be done
given the lack of facility level information. In summary this yields two questions

1. Inouronline maps should we error on overstating coverage to prevent consumer self-
disqualification?

2. Inour online maps should we work to clean up a lot of the scatter that we see without having
facility-based evidence from which to remove it?

Granular Data Collection Issus

Non-Uniform Submission Standards

It is clear among providers that there isn’t a consistent method used to derive Broadband coverage.
Some providers appear to be using a geocoding approach and then point in polygon or point on segment
process. Others may be using GPS locations. In some cases, it is difficult to infer what reference data

*Fora provider who sells opportunistically (not within a franchise area) it becomes even more problematic to
classify their coverage because the points are more related to the type of consumer purchasing the service than a
bounded offering. In a matter of speaking, the Provider_Type is more determined by the technology and/or
location than a type of business. The core intent of the NOFA and our grant application was centered around the
7-10 day providers but we believe maintaining information on Provider Type “Other” and “Reseller” is important
to assist in validation and market segment analysis as resources are available.
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was used to georeference plant (is it the carrier’s roadbase?). This leads to uncertainty regarding the
input data scale or accuracy of other base layers. Although we may be trading off absolute accuracy, our
standard has been to conflate data to TIGER 2000 Blocks and TIGER 2009 roads. We perform our
verification against this conflated data product.

Temporal

We are unsure of how well the data are temporally consistent. Some providers gave us their best effort
to control to December 31, 2010. We note that some providers were clear that the submission was as of
extract date without any way to move back in time. They have no means to control for time and cannot
provide any audit support beyond when the data are released to us. Some data-especially loop
qualification data-may change from day to day. It will be very difficult to clarify why something was
changed from a given point in time.

Perceived Inaccuracy with Respect to Internal Standards

The NOFA is clear on submitting a list of Blocks in which a provider delivers Broadband service. This is a
different objective than perfectly reflecting service territories. If a firm’s accuracy standard is a
reflection of their service area, then the data created under the NOFA will not meet their perception of
accuracy. This leads to two other issues: First, using Census Blocks rather than serving area may
overstate or understate a particular provider’s Broadband serving area. This was a significant concern of
***REDACT*** who specifically required us to submit only address-level qualification data. The second
issue this brings up is how or if, there should be some standard on how much of a Census Block needs to
be covered to call it covered.

Confidentiality

Several providers have noted concerns with CPNI-related issues and have stated this as a reason for
non-participation. We have also heard expressions of comparable concern regarding identifiable
responses to Anchor Institution information.

Unclear on Definitions

As discussed earlier, several providers claimed confusion on several key terms involved in Middle Mile.
We note a consistent stream of questions around the interpretation of Maximum Advertised Speed.
Some providers understand this to be the most common speed package bought within the mass market,
while others view this as a speed that can be purchased for an additional cost above a mass market
offering (eg. a Turbo option for an additional fee per month). Others interpret this as the fastest speed
that is available for that particular location--in terms of xDSL, a structure qualified speed, for example.

Perception of Data Use

There seems to be some hesitancy releasing speed information because no one is sure of how the
information will be used, or what the speed is intended to reflect. A number of providers have verbally
indicated that typical speed will be about (on average) 80% of purchased speed due to overhead. But
there are many other factors (such as a user’s home network) that influence speeds measures.

Providers are concerned about introducing statistics without a clear understanding of how those
statistics are derived and will then be used. Also, as advertised speed is pushed down to a block level,
we sense more trepidation to report speed values. This quickly begins to touch on parity across network
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types (why is wireline down at the block when wireless is half the state, etc.). Finally we are also noting
a significant increase in speed reported to us. This may be due to network upgrades or competitive
concerns to match the theoretical network speed.

Location Uncertainty In Source Data

Within this document we have noted concerns about the impact of source data accuracy. Our
geoprocessing methodology provided what we believe is a relatively conservative tolerance to account
for the scale issue in the source data, but we are unsure of how this may impact downstream users.
Clearly, it also impacts the verification process because we can’t attempt to verify received data beyond
a scale at which it was developed.

Covered Segment Process

Deriving those Broadband covered segments in Census Blocks greater than 2 square miles has proved to
be a challenge. Moving from a NOFA specified tabular deliverable to an anticipated geographic
deliverable also increases the complexity of the effort.

Change Management Process

One thing that is becoming clear is that a change management process that is consistent between the
data provider and NTIA is needed. In this light, publication of the current data transfer model beyond
the PBWorks community would also be helpful. Many providers are designing their data extracts with
the NOFA in mind and the NOFA structures have been supplemented in the current model.

Finally, it would be helpful, as early in the next cycle as possible, to know what Census Block vintage we
are expected to deliver to NTIA. It would also be very helpful to maintain a stable geographic base for
the next deliverable so that the basis of verification doesn’t change.

Record Level Metadata

It would be helpful to have one or two additional fields in each feature class transmitted to NTIA. One
User Defined field could be helpful as an expression of record level confidence. The second field could
be used as a Key between the transfer geodatabase and our systems. ldeally, both fields could be large
text fields (50 char) so the Grantee can use them to express a variety of attributes.

Miscellaneous Data Collection Notes
We note the following important observations regarding our data submission:

1. There are Middle Mile plant records for providers who are not present in the Census block,
segment or wireless area feature classes. This is due to classification as non-NOFA Broadband
providers.

2. Insome cases, we have trimmed wireless coverage estimates to honor state boundaries.

3. We believe some providers are trimming their coverage to honor license area boundaries.

4. As adeparture from past practice, where a provider submitted Middle Mile points out of state,
we are no longer passing those points to NTIA as they fail the validation script. We experienced
validation errors for BroadbandServed=N records in the CAl table. These records were
attributed a Technology of Transfer=0. This cleared validation.
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5. In tables with mandatory Zip5 (Service Address), if the End_User_Zipcode was not available, we
have inserted ‘00000’

6. We have a significant amount of VDSL, ADSL 2 and ADSL 2+ coverage categorized into the xADSL
category.

7. We have left in the data Middle Mile locations with above grade elevations that appear to be
unreasonable, given review of orthoimagery. This seems to be confusion between above grade
request and above sea level readings.

8. All fGDB have passed validation except in cases where attributed speeds did not agree with
domains associated with technology of transmission (eg Upstream Speed of 2 with ADSL).

9. We note a few providers who have speeds seemingly inconsistent with their technology of
transmission. This is either very low speeds with optical fiber, or very high speeds with non
DOCSIS 3.0 systems.
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Appendix Two

This appendix contains the confidentiality clarification supplied in a series of emails between CostQuest and NTIA.

Feature Class Metadata NOFA Online Map  Public Exemption
Confidential? Disclosure
Last Mile Constraints on accessing and using the data Yes No No None
Access constraints: None
Use constraints:
This data is confidential as defined in the
NOFA.
Middle Mile Constraints on accessing and using the data Yes No No None
Access constraints: None
Use constraints:
This data is confidential as defined in the
NOFA.
Service Address Constraints on accessing and using the data No No Yes
Access constraints: None
Use constraints:
There are no restrictions on distribution of
the data by users.

CAl Constraints on accessing and using the data No Yes Yes NO
attributes
on any
record in
this feature
class are
considered
confidential
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Use constraints:

Access constraints: None

There are no restrictions on distribution of
the data by users.

Service Overview Constraints on accessing and using the data No The only
provider
who may
not show
up this
tableis a
provider
who has
provided
only
confidential
data (last
mile,
Middle
Mile,
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address
point with
provider
name)

Use constraints:

Access constraints: None.

There are no restrictions on distribution of
the data by users.

Wireless Constraints on accessing and using the data No Yes Yes NO
attributes
on any
record in
this feature
class are
considered
confidential

Use constraints:
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Technical Whitepaper
Arkansas Broadband Data Submitted for April 1, 2011 to NTIA

Submitted By Connect Arkansas

Connect Arkansas

Connect Arkansas, a private, non-profit, is implementing a community-based initiative to promote
internet access and education. The Connect Arkansas Broadband Act was signed into law by
Governor Beebe on March 28, 2007, to ensure the creation of a competitive broadband, or high
speed internet, infrastructure that will not only improve personal lives, but also the economic
capabilities and of all Arkansans.

To facilitate statewide broadband access, Connect Arkansas, a "delivery platform neutral" entity
focuses on three major components: Determination of existing broadband infrastructure in Arkansas,
Education, and Accessibility to computer devices. The first of these components, determining
existing infrastructure, facilitates the requirements of the SBDD Program adequately.

Identification of Broadband Providers

As of March 1st, 2011, Connect Arkansas has identified by DBA name Seventy-eight (78)
Broadband Providers in the state of Arkansas. These providers are identified as having infrastructure
in the state and are not identified as being resellers. Of these providers, Seventy-two (72) submitted
to Connect Arkansas at least partial data to map coverage. Of the remaining six (6) Broadband
Providers, three (3) have agreed to provide data in the future. From the Fall 2010 list two (2)
providers are either no longer in business (Vista Vox) or planning to discontinue providing
Broadband in the near future (IOCC).

Data Collection and Processing

For the Spring 2011 data set all providers were contacted first via mail, then email, and finally with
telephone calls to the point of contact for each company. Sixteen (16) companies updated coverage
information as far as speed or coverage area. The other fifty-six (56) participating Broadband
providers chose to display data as unchanged from the Fall 2010 NTIA Data Submission.

The format of data collected has been in various formats as listed below:

ArcGIS Shape files

Tab delimited files of Address Ranges
Tab delimited files of Addresses
Physical maps of coverage

Tower information for propagation

Shape files were easily formatted to conform with standards in the SBDD Data Model.

All tab delimited address files were geocoded using the ESRI geocoding engine in ArcGIS. These
geocoding passes were used against the standard ESRI database, as well as U.S. Census Tigerline
data, and Arkansas Geographic Information Office's Street Centerline and Address Points. In the



rural areas of Arkansas the accuracy of geocoding is much lower than in urban areas. To help
remedy this, Connect Arkansas reviewed the geocoding results with each provider, giving each the
opportunity to correct any issues. Note: any geocoding results that fell outside of a providers existing
telephone exchange or know service areas were discarded. From these results, nearest road
centerlines or census blocks (less than 2 square miles) containing the geocoded points, were
selected to represent the Broadband Providers Coverage. Note: only two (2) Broadband Providers
provided data at the address level.

Any physical maps of coverage (including those submitted in pdf format) were used as a basis to
manually select line segments from existing road centerlines in the state (based on U.S. Census
Tigerline data). From these results census blocks (less than 2 square miles) that contained the
digitized road centerlines were selected along with the road centerlines in areas of larger census
blocks, to represent the Broadband Providers Coverage.

Fixed Wireless tower information (including Latitude, Longitude, Frequency, Power, Height) were
gather and entered in to EDX Signal software to model signal propagation. This software also took
into consideration terrain elevation as well as ground clutter to accurately model the Broadband
signal, in most cases to a twenty (20) meter degree of accuracy. These raw propagation models
were processed in ArcGIS into more organicly smooth shapes to conform with standards in the
SBDD Data Model.

The results of the processes above were loaded into the SBDD Data Model and the latest
CheckSubmission script was run. All resulting failed processes were analyzed and addressed to
result in No Fails in Census Blocks, Road Segments, or Wireless Coverage data sets.

Middle Mile information that was received (most Broadband Providers view Middle Mile as
proprietary information and elected not to submit) as tab delimited text files or as a spread sheet in
Microsoft Excel. This information was brought into ArcGIS, processed, then formatted to conform
with standards in the SBDD Data Model and uploaded.

Community Anchor Institution data is information received from 3rd party sources in regards to
institutions as outlined in the NOFA. Most of the data collected is from phone surveys to each
location. In some cases difficulties were presented in finding a suitable technical point of contact to
collect information. Arkansas Department of Information Systems has agreed to help provide
information for public schools as well as HITArkansas for Health Systems, in future submissions.
Only Community Anchor Institutions that could be geolocated were included. Connect Arkansas has
also decided with this submission to include commercial locations with publically available
broadband (typically via WiFi).

Verification Processes

Connect is currently using several methods to verify data collected. The format of data collected has
been in various formats as listed below:

Telephone surveys

FCC released Form 477 data

Telephone Exchange Boundaries

Data collected from feedback on maps.connect-arkansas.org
Data collected from speed tests on www.connect-arkansas.org
Speed test data released from Broadband.gov



General Notes

The majority of Broadband Providers Submitted Maximum Advertised Speeds at the MSA/RSA level,
or overall coverage areas which in some cases represent a large portion of land, in some cases
several counties. At the direction of Andrew MacRae with NTIA, Connect Arkansas has pushed
these speeds down to the census block and road segment level. Some inaccuracies can be seen in
the data as actual Maximum Advertised Speeds in some cases vary from zipcode to zipcode in
some cases.

All Census Block data is 2000 vintage, and all Road Segments are based on Tigerline 2009.

Connect continues to identify small providers, in particular fixed wireless providers that do not
advertise or have a web presence. It is possible that several more of these providers will be
identified in future data submissions.

It should be noted that in some cases relating to Cable Companies in Arkansas several of these
described their Broadband Coverage area as "all streets within XX city limits".
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1 Overview

The following describes the Data Gathering, Data Integration, Data Validation and Verification and Quality Control
processes utilized to create the Broadband Mapping Project’s April 1%, 2011 data submission.

To support various levels of technical and program knowledge, this white paper supplies both a high level
summary and a detailed process review.

2 High Level Review

2.1 Data Gathering - Providers

Broadband Service Area, Middle Mile Aggregation Points and Broadband Service Overview
The collection of Broadband Service areas, Middle Mile Aggregation points and Broadband Service Overview
information is handled through the following Provider Outreach Process:

e  Build and Maintain an Inventory of Broadband Providers through research and State inputs.
e Update Provider Material that describes the data requirements and logistics for data transfer.
e Update NDA for use in project, where applicable
e Maintain multiple protocols for the provider to submit data, including SFTP technology when desired.
e  Conduct one-on-one informational discussions with each provider to communicate the following:
o Requirements of this project
o Broadband data required to support the product data model
o Submission protocols available
o Capability to validate how the supplied data is aggregated

e Download/receive Provider Data
e  Establish a repeatable process with Provider. Maintain Provider communication, transaction and data
handling records throughout the project (dates contacted, data received, etc.)
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2.2 Data Gathering - Community Anchor Institution (CAl)

The collection of CAl information is handled through the following CAI Collection Process:

Collect and maintain inventory of CAls through Data Mining, research, and State inputs.
Maintain web-based CAIl portal for institutions to add or confirm attribution, location and enter
broadband-specific information.

Upload web-based data to Core Database for standardization.

Perform internal cleansing, such as removing duplicate records, identifying gaps in broadband attribution
and verifying category.

Geocode CAl locations.

Translate Core Database data to deliverable ready format.

Continue engagement with non-responsive institutions.

2.3 Data Integration Process

The data integration and processing mechanisms currently utilized allow for multiple types of inputs and results in

a standardized output that meets the NTIA deliverable requirements. This process is flexible to support data model

changes and project requested enhancements.

Receive inputs from Providers via submission protocols, upload into Sourcing Database and catalog with
provider information.
Review Provider supplied data for completeness and for potential discrepancies that require resolution
prior to processing and flag as necessary.
Categorize input into data type category (addresses, block lists, paper maps, etc.).
Standardize input based on data type within Staging Database.
Create Compact Polygons (CP)—(internal methodology for generating area based feature for coverage in
Staging Database).
Apply broadband attribution to CP, Apply metadata to CP
Perform quality analysis of the CP against the source supplied to identify any completeness or accuracy
issues.
Request additional information from the provider if elements of coverage are missing or contain
discrepancies. This is a second manual quality check to ensure data is complete. Following completion of
CP creation, process steps within Data Validation & Verification occur

o Process coverage area to build the required NTIA data model layers

Process CAl data input into internal standardized format, as mentioned above under CAl Create Product
Deliverable based on NTIA and State-level requirements.
Following the creation of the product, process steps within Data Validation & Verification occur
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2.4 Data Validation & Verification

To ensure the data collected and processed is as accurate and comprehensive and possible, provider validation and
internal verification activities are utilized. Following the initial mapping of providers’ coverage area and
serviceability claims, additional reviews are performed using the following methods:

e  Third-Party Data Verification: Visually and programmatically compare the coverage against third-party
data.
Pitney Bowes and American Roamer data are used in cases where a coverage area is questionable. All
anomalies identified during this analysis are reviewed with the providers.

e Broadband Provider Validation — Provider Portal Application: Providers are trained on and requested to
use a secure interactive web application to review their current coverage area(s) and supporting
broadband attribution and validate their data or submit change requests to update their data.

All provider change requests go through the Data Integration Process and a review with the provider to
complete validation.

e Confidence Values: All Verification, Validation, and manual quality review results are tracked by provider
/ technology type and stored and maintained within a “Validation” table. A confidence value is assigned,
based on internal assessments of the collected information, to highlight the provider coverage areas
and/or attributions that would benefit from further investigation and/or enhancements.

2.5 Quality Control

Following collection, processing and analysis of the provider and CAl data, the product is checked manually and
algorithmically against the NTIA data model. Some of the items included within these checks are as follows:
e Format Correctness
e Table & Field Structure
e Valid Values
o Including default values, where applicable

Geographic Extent and Topology Errors

Prior to data submission, another quality control script supplied by NTIA is run. This script,
SBDD_CheckSubmission.py, creates an output in text form that is required to be submitted along with the final
deliverable. All errors must come up clean, unless otherwise specified from NTIA.
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Exceptions to the script as noted by NTIA on the SBDD Workspace on 03/25/11 at the following link:
https://sbdd-granteeworkspace.pbworks.com/w/page/38218329/CheckSubmissionExceptions

- Longitude values for States outside the lower 48 (any table)
- CAl results for Transtech, MaxAdUp, MaxAdDown if BBService is ‘No’ or ‘Unknown’
- Overview MaxAdDown, MaxAdUp if 100% of record level data has MaxAdDown or MaxAdUp

populated
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3 Detailed Process Review

Below is a detailed review of the data collection, integration and quality control points along the broadband data
gathering and mapping process.

Diagram of overall process:

[
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I |
I y i
: 2 !
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- Release Maodel
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¥
Release Procedure |

Final Delivery

3.1 Provider Outreach

For the April 2011 data submission, an e-mail notification was sent to all providers with supporting deliverable
dates. The Provider Portal web application was released and training webinars held so providers could use this
application to submit changes to and/or validate their current coverage area(s).

Data was also collected from the providers via e-mail and SFTP, depending on their comfort level to submit data in
time for the April 1* deadline.
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In support the data collection effort, providers that did not timely respond to the outreach were contacted by
phone.

3.2 Outreach Materials

The original provider packet sent via email to the providers included the following documents and files:
1) Letter from the State inviting them to participate in the program
2) Copy of the non-disclosure agreement (NDA)
3) Copy of the Mapping NOFA from the NTIA
4) Copy of the NOFA Clarification from the NTIA
5) Broadband service address example file in CSV format
6) Word document describing service address example file
7) Broadband service block example file in CSV format
8) Word document describing service block example file
9) Broadband service street example file in CSV format
10) Word document describing service street example file
11) Broadband subscriber example file in CSV format
12) Word document describing subscriber example file
13) Broadband wireless coverage area sample shapefile
14) Word document describing wireless coverage area sample shapefile
15) Instructions for downloading, installing, and using the WinSCP secure FTP application

3.3 Outreach Process

The provider outreach process is comprised of the following general steps:

1) Send the provider package and introduction letter to the main point of contact for the provider

2) Follow up with email and call to verify that the main point of contact is correct.

3) If necessary, discuss the NDA further and resolve any redlines.

4) Once the correct primary contact is established, set up a call, if necessary, to learn more about the
provider’s offerings and direct them to the appropriate outreach materials.

5) If providers are unable to be contacted (non-responsive) or indicate that they are not interested in
participating (non-cooperative) mark them as such on the provider tracking sheet. These providers will be
escalated to the state for further action.

6) As the providers are collecting the required data, provide instruction on downloading, installing, and using
the WinSCP secure FTP application, if required.

7) Arrange with the providers to transfer the data in whatever way they are comfortable. Some providers
will find regular email acceptable. Others will want to use the secure FTP application.

8) After data is received and reviewed, it may be necessary to contact a provider for clarification or to
address incomplete data sets. In the interest of building and maintaining relationships, care is given not to
push the provider but to work with it to obtain accurate data in the best possible format.
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3.4 Data Collection

3.4.1 Data Transfer Procedures

There are three primary ways data is collected from providers. These are:
1) Secure FTP using the WinSCP application

2) Regular email

3) Mail

3.4.2 Initial Data Review and Quality Assurance

The initial data review and quality assurance process consists of the following general steps:
1) Access the data from the secure FTP site or email

a. If emailed, place copy of original data set in the appropriate provider folder on the secure FTP
site

2) Place copy of raw data on local computer in a working directory.
3) Review data and determine course of action based on type of data received.
4) Ensure data is complete and contact provider to address any gaps.

Note: The goal is to get as many providers as possible to provide subscriber address data in the correct format.
Obviously, this will not be possible with all providers so we will continue to have to process various types of
provider-supplied data.
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3.5 Data Ingestion

3.5.1 Data Ingestion Overview

The following outlines the process steps taken based on the type of input supplied by the data provider:
Point Data

e  Subscriber location

e DSLAM location

e  Central Office location

e Broadcast Tower location

Linear Information
e TIGER street segments

Polygonal Information
e  Census Blocks
e Coverage Area

Overall, the process is geared toward taking the provider data supplied and creating polygon shapes to append to
the bb_cov feature class. The bb_cov feature class is the interim data set that is then processed using the
makeDeliverable.py Python scrip to create the MapConnect data layers that will be delivered to the state and,
ultimately, to the NTIA. Following are the detailed instructions used in this process.

3.5.2 Point Data
3.5.2.1 Subscriber Location — Address Data

In the event that the data provider supplies subscriber address data the following actions occur:

1) First, convert the address data to a clean Excel spreadsheet in an appropriate address data format.
a) Usually, this has the following columns: street address (number, pre-directional, pre-modifier, street
name, street type, post-directional, and post-modifier concatenated together), city, state, ZIP.
2) Configure the ArcGIS geocoding tool to use the TIGER 2009 streets dataset
a) In ArcCatalog, create a new Address Locater by right-clicking in the white space of the appropriate
directory and selecting New>Address Locater from the dropdown menu.
b) Select “US Streets with Zone” and press OK.
i)  Note: It is likely that multiple Address Locators will have to set up to handle the variety of
provider address data received.
c) Navigate to the TIGER Streets 2009 file and press OK.
d) Fillin the dialog box as seen below:




New US Streets with Zone Address Locator
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Name: [ cO_Geacode_TIGER _2009] Input Address Fields
Besorio | US Strests with Zone The field containing: is recognized if itis named:
Primary table ] Zone ggd" . S
ee
Reference data: Delete
| Ci\Working'\Broadband \BaseData \TIGER.,_Streets.shp =
&
[v Store relative path names J J
Fields
Matching Options
House From Left: |LFROMADD ﬂ
Place Mame Alias Table... | <Monex
House To Left: |LTOADD ﬂ
House From Right: |RFROMADD ﬂ Spelling sensitivity: 80— ..
- Minimum candidate score: e
House To Right: |RTOADD ﬂ = o 8 o 0 0 0 0 0 o 0 o
e |<None:> ﬂ Minimum match score: 8 . .JT
Prefix Type: | <None> j Intersections
Connectors: &|@ Separate connectors by &
Street Name: [FULLNAME ~| l space, e.0. "B @, [°
SRR | <None: j Qutput Options
BRI |<N°“E> j Side offset: [20 in |Feet j
Left Zone: |zipL | End offset: |3_ % ~fp—
Right Zone: |ZIF‘R j ¥ Match if candidates tie
Cutput Fields
[~ ¥and Y coordinates [ Standardized address
[ Reference data ID [ Percent along
Help | Advanced. .. OK. | Cancel
e) Click OK.

3) Open up ArcMap, and add the Excel spreadsheet with the address information.

4) Right-click on the Excel spreadsheet and select Geocode Addresses from the dropdown menu.
5) Select the appropriate address locator by clicking Add.... then OK.




% Choose an Address Locator to use...

Mame | Description | Add...
& CO_Geocode_TIGER_2009 L5 Streets with Zone

Cancel

6) Fill out the Geocode Addresses dialog box as shown below:

Geocode Addresses: CO_Geacode_TIGER 2009 RPIx
Address table:
|Fiber5 j =
Address Input Fields
Street or Intersection: FULL_ADDR -
Zone: 7IP_CODE -
Output
(¥ Create static snapshot of table inside new feature dass
~
QOutput shapefile or feature dass:

C:\Working"Broadband\ProviderData\Glenwood Springs glenwooc

Advanced Geometry Options. .. |

Geocoding Options. ..
Help oK | Cancel |

7) Geocode the list in batch mode using the geocode service set up in Step 2 above, accepting all the default
parameters.
8) Review results.
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Shaow results: |A\I Addresses j Manage result sets... | Refresh Rematch Automatically ‘
B Matched: 97(88%)

| FID | Shape | Status | Score | Match type | Side | 2 | [ Tied: 5 (5%)

» 0] Point [ 81 A L 201 CENTENNIAL DR, 81601
N 1 |Point W 81 A L 201 CENTENNIAL DR, 81601 — | W Urmatched: 8 (7%)
H 2|Point " 81 A L 201 CENTENNIAL DR, 81601 -
H 3Point " 100 [A L 210 CENTER DR, 81801
B 4|Foint " 81 A L 15 MARKET DR, 81601
H 5 Point " 81 A R 40 MARKET DR, 81601
6| Point u 0 A
] 7|Foint T 51]A L 58627 SOCCER FELD RD, 81601
H 8|Point " 100 A L 125 STORM KING RD, 81601
B 9| Point " 60 /A L 52800 TWO RIVERS PLAZA RD, 81601
L 10| Paint u oA
H 11 Point " 81 A R 40 MARKET DR, 81601
B 12| Point T 63/ R 2698 GILSTRAP CT, 81601 -
< | 3
Record: ﬂj 1 jﬂ Records (of 110)

Address: 1 Candidate Candidate details:
Strestor Intersecton 01 e | |2 v | side | Match_addr LeftFrom | LefiTo | RightFrom | RightTo Frm [201 [ 200
one TETeE— 81 L 201 CENTENMIALDR, 81601 201 29 0 28 To [0 [ 28

PreDir
PreType
Streetiame | CENTEMMIAL
StreetType DR
Sufbir
Zone 81601 | 81601
Score 81
Side L
Match_addr [201 CENTENNIAL T

Standardized Address:

201 | | CENTENNIAL | ST | |31601 < kd
Geocoding Options... | Zoom to Candidetes | <. pid Address from Map | Search | | unmatch | | oo |

9) Adjust geocoding parameters accordingly and repeat batch to resolve issues.
10) Manually geocode unmatched addresses until target hit rate achieved, generally 90%.
11) Visually inspect the data as seen below:
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. provider_data_QAQC.mxd - ArcMap - Arcinfo

Flle Edit View Bookmarks Insert Selecton Tools CH2M Window Help
Leds B ) + 1:52.481 < || & @ B 3| %2 | sditor ~ - [Ceaenenreae 7]
Geareferencing ~ ArcPad Data Manager ~ | 42 4% 48 | Gi Spatial Anal
30 Analyst ¥
& [
= ] Geocoding Result: glenwood_tryl @ *
. wx
ax
= [0 TIGER Streets .
— %
- B COUNTIES M
[} )
= O B8_ConnectionPeint_MiddleMile
. -
= HIGHWAYS
= B FCROADS 18 |
= [ EB_Service_Road_Segment X
= CITIES [i]
= [0 BB_Service_CensusBlock I’:
= POt
- O B8_service_Overview N
f==1
= [ BB_Service_Wireless
[}
= O communicomm_coverage_area
o &l
=l [ wired_coverage_sample_was§4
O
" N /ﬂ
Display | Source | Selection @0 ”ﬂ J j
Draving ~ K O~ A~ @) Anal -0 -] B U A By Fx o~
-107.326 39.557 Decimal Degrees

12) Follow the steps detailed in Subscriber Location — GIS Data below

3.5.2.2 Subscriber Location — XY Data

If the provider supplies a list of subscriber data with accompanying XY data such as latitude and longitude, the
steps are as follows:
1) Refine the format in Excel so that the data can easily be opened using ArcMap.

a. Remove all font color, highlighting, cell colors and borders, clean up column headers and make
sure there are no merged cells.

b. Make sure that XY locations are in decimal degrees.

i. To convert from degrees, minutes, seconds (392 26’ 45.67”) to decimal degrees us the
following formula: DD + (MM/60) + (SS.5SS/3600).

ii. Note: if XY locations from some other coordinate system are provided, you can use
those in the process below but you must know what the coordinate system is.

2) Open up the Excel worksheet in ArcMap.

3) From the menu bar, select Tools>Add XY Data...
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Add XY Data

Atable containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| Forlmports j g

Specify the fields forthe X and Y coondinates:

¥ Field: | LONG

[~
=

Y Field: ||_,'.\T

Coordingte System of Input Coordinates

Description:

Geographic Coordinate System:
MName: GCS_WGS_1584

[ Show Details

W Wam me if the resulting layer will have restricted functionality

0K | Cancel |

4) Supply the appropriate fields for the X and Y coordinates, choose the appropriate coordinate system and
press OK.

5) Results are an event layer, not a true spatial layer. Export the data by right-clicking the event layer and
selecting Data>Export Data... from the dropdown menu.

6) Follow the steps detailed in Subscriber Location — GIS Data below.

3.5.2.3 Subscriber Location — GIS Data

If the provider supplies subscriber location in GIS format, the only process step is to load that data into the
appropriate data schema and it will be ready for processing.
1) First, load the data into the Point Address database schema (please see Appendix D for an example of the
Point Address database schema.) using an empty feature class in that schema.
2) In ArcCatalog, right-click on the empty feature class and select Load from the dropdown menu.

3) Navigate to the provider address GIS data set and then map the attribute fields accordingly, as seen in
general below:




5 1:..‘.”&\‘(,/%"
S

4)

5)
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Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field Matching Source Field ~
| =treet_id [int] <Mone= =
| =side [ztring] =Mone>
|| feature_id [in] <Mone>
| point_type [=hort int] <Mone=
| | 2dd_house_num fstring] |BLoG_Num stringl __[Rd|
| add_pre_dir [3tring] PRE_DIR [=tring]
| add_pre_type [tring] =Mone=
| add_nams_body [string] STREET_NM [=tring]
| add_suf_type [string] SUF_TPE [=tring]

add =uf dir [2tring] SUF TYPE [=tringl b’

Reset

< Back | Mext = | Cancel

Once you have successfully loaded the provider address data into the temporary database with the
correct schema, you will now append that data to the overall Point Address database.

In ArcToolbox, use the Append command (Data Management Tools>General> Append) to add the
features into the overall Point Address database, as seen in general below:
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CEX
~
Input Datasets

C:\Working'Broadband\Provider_Data_Example.gdb{Temp_Address

l& [2 [X |+ &

Target Dataset
| C:\Working'\Broadband\Provider_Data_Example.gdb\Address_Database

Schema Type (optional)
| TEsT
Field Map {optional)

le 2 X |+ 1 |&

v

oK | Cancel | Environments. .. | Show Felp =%

6) Since the data is already in the Point Address database schema, there is no n need to alter the Field Map
in the Append tool.
7) After appending, calculate metadata reflecting geometry source and representation values.
8) Break provider-specific points into separate county feature classes and perform the following steps per
county feature class:
a. Within ArcGIS
i. Summarize download and upload speeds [first,last] to determine all speeds available for
county.
1. This will save as a DBF table. Keep track of location for future reference.
ii. Buffer county address point featureclass to 150’.
1. During buffer command, dissolve on “ad_down”; "ad_up”; ”provider”; “dba”;
“frn”; “tt”; ‘all metadata fields’; “stctyfips”. Save as....
county_fastestdown_fastestup.
2. (Example using Qwest data: boulder_40128_20128, where boulder=county;
40128=ad_down; 20128=ad_up)
3. Note: these attribute fields are specific to the Point Address database.
iii. Select the features that represent the lowest speeds
b. Using XtoolsPro (http.//www.xtoolspro.com/)

i. Inthe XTools Pro toolbar, select XTools Pro>Layer Operations>Erase Features
ii. Use the same feature class for Input and Overlay
iii. Check Use selected features on the Input feature, as seen below.



http://www.xtoolspro.com/
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Repeat and erase slowest speeds one speed at a time. Saving each new feature class as
the next slowest speed, using the same naming convention as above. A general example

is seen below:

Erase Features

Input feature layer:

|[E boulder_12128_896 |
¥ Use selected features
(1/2 feature selected)
Qutput storage:
| Ci\Working\Broadband\ProviderDat.. . \boulder_7168 896

¥ Add output feature dass to current map
¥ Create spatial index

Qverlay layer:

|[E boulder_12128 896 |
[ Use selected features (1 feature is selected)

Help OK | Cancel

c. Within ArcGIS
i. Edit/delete speeds from the attribution table of each feature class, so each remaining

feature class has only one speed value.

Merge individual speed feature classes together using the Merge command in
ArcToolbox (Data Management Tools>General>Merge). The dialog box is seen below:
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4 Input Datasets

4 Output Dataset

Field Map {optional)

X [+ & |e]2 2]+ &

b

OK | Cancel | Environments... | CERow Help =R

iii. Merge individual county feature classes together using the Merge command in
ArcToolbox (Data Management Tools>General>Merge).

iv. Since the county files are all in the same schema, do NOT alter the Field Map portion of
the command interface.

v. When all the county files are merged together into one dataset, use the Append
command in ArcToolbox (Data Management Tools>General>Append) to add the
features to the bb_cov interim data set. Use the Field Map portion of the Append tool to
map the appropriate field values to their corresponding fields in the bb_cov feature
class.

3.5.2.4 DSLAM or Central Office Location — Address Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office address
data please follow the steps below:

1) Follow the process for geocoding points in Subscriber Location — Address Data, above.
2) Follow the steps detailed in DSLAM or Central Office Location — GIS Data below.

3.5.2.5 DSLAM or Central Office Location — XY Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office XY data
please follow the steps below:

1) Follow the process for creating points from XY data in Subscriber Location — XY Data, above.
2) Follow the steps detailed in DSLAM or Central Office Location — GIS Data below.
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3.5.2.6 DSLAM or Central Office Location — GIS Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office GIS data
please follow the steps below:

1) Buffer the DSLAM/Central Office points feature class
a) Add the point feature class to ArcMap
b) Open up ArcToolbox and go to Analysis Tools>Proximity>Buffer
c) Set the buffer distance to 5 miles
d) Set the dissolve type to ALL
e) Name the output feature class
f)  Typical Buffer tool is seen below:

Input Features

| Columbine
Qutput Feature Class

@

| C:\Working'Broadband\ProviderData‘\Columbine \Columbine_Buffer_2.shp ﬂ
[~

I~

[~

[~

[~

A

Distance [value or field]
(+ Linear unit

[ 5 |miles
" Field

Side Type (optional)

End Type (optional)

Dissolve Type (optional)

Dissolve Field(s) (optional)
Ormo

O company

Ooea

Orrn

O excHANGE

Ostate

OrrovIDER
Ocui_cooe

MecorT bt
£

oK | Cancel Environments... | Show Help == |

g) Press OK
2) Use the resulting buffer feature class to clip the TIGER street layer (as described earlier):
a) Add TIGER street layer to ArcMap
b) Open up ArcToolbox and go to Analysis Tools>Extract>Clip
c¢) Complete the dialog box as seen below:




3)

4)
5)

6)
7)
8)

9)

Input Features
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(=19

| TIGER _Streets
Clip Features

| Columbine_Buffer
Output Feature Class

| C:\Working\Broadband\ProviderData\Columbine\columbine_TIGER _dip.shp
¥Y Tolerance {optional)

Meters

oK Cancel | Environments. ..

| Show Help => |

d) Press OK.
Using ArcCatalog and within the file geodatabase:

a) Right Click and create a new Feature Dataset

i)  For the Feature Dataset settings:

(1)
(2)

(3)
(4)
(5)

Name the feature dataset accordingly

Select horizontal coordinate system by importing the coordinate system associated with the
clipped TIGER street layer by selecting Import and navigating to the location of that feature class

No vertical coordinate system needed
Leave all x,y,z,m values at default.
Press Finish

Import previously created street feature class into new Feature Dataset

Right-click Feature Dataset and create new Network Dataset — accept all default setting for the Network

Dataset

a) Note: the Network Analyst extension must be turned on

In ArcMap Turn on the Network Analyst Toolbar by going to View>Toolbars>Network Analyst
Add the Network Dataset created in Step 5 to ArcMap
Using Network Analyst Toolbar drop down — create “New Service Area”

Open up the Network Analyst Window by selecting the E button.
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|Service Area j
Facilil:iﬁ (1))

Polygons (0)

Lines (D)

Barriers (0)

10) Right click Facilities layer, select Load Locations, and navigate to the DSLAM/Central Office facilities feature

class.

Load Locations. Elfg\

Load From: El columbine_paints j W

¥ Only show point layers

-

Sort Field: | j

Location Analysis Properties

Property Field Default Value

Mame
CurbApproach Either side of vehicle

Attr_Length o
Breaks_Length

Location Position

% Use Geometry
Search Tolerance: | 5000 Meters j

" Use Metwork Location Fields

Property Field
SourcelD

Source0ID

PosAlong

SideOfEdge

Advanced... Cancel

11) Press OK.

12) Click the Service Area Properties button

13) For the following tabs change the following properties:
a) “Polygon Generation” tab
i) Select “Merge by break value”

ii) Also disable the Trim Polygons option
b) “Analysis Settings” tab — using and converting the specified DSLAM buffer distance from feet to meters —

input buffer distance value in meters into the “Default Breaks” location
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i)  Generally, 18,000 feet (5486 meters) from DSLAM or Central Office location is used as the buffer
distance

Layer Properties

Line Generation ] Accumulation ] Network Locations ]
General ] Layers ] Source Analysis Settings l Polygon Generation ]
Settings Restrictions
Impedance: |Length (Meters) ﬂ
Default Breaks: |54351
Direction;

v Away From Facility
" Towards Facility

Allow U-Tums: |Everywhere ﬂ

v lgnore Invalid Locations

QK | Cancel Apphy

c) Click OK.

On the Network Analyst Toolbar click the “Solve” button ﬁ to create service area polygons.

Right-click on the created service are polygon in the layer list, and select Data>Export Data from the dropdown

list.

Export to a feature class in the file geodatabase you created earlier

In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the feature

class created in Step 16 into it.

a) Right-click on the empty feature class, select Load>Load data from the dropdown menu and navigate to
the location of the service area feature class

b) Pressthe Add button, hit Next

c) Accept the defaults and hit Next

d) Do NOT attempt to map any fields, as seen below:
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Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field IMatching Source Field ”~

|Prquame [string] <Nones =
| DBAName [string] <MNone>
| FRM [int] =Monex
_| GeegUnit [string] <None>
| GeogUnitiD [string] <MNone>
| TransTech [short int] =None=
_| MaxAdvDown [ghort inf] <None>
| MaxAdvUp [short int] <MNone>
| ARPU [float] =None=

SWHomSpeed [float] <None= b

Reset

< Back | Mext = | Cancel

e) Press Next, then Next again, then Finish.
18) In ArcToolBox, go to Data Management Tools>General>Append
19) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:

Input Datasets =

| = @

Target Dataset
| C:\Working'Broadband\ProviderData\Columbine\Columbine. gdb\bb_cov ﬂ

Schema Type (optional)

=
=]
#|

Field Map {optional)

QK | Cancel Environments... | Show Help == |
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20) Leave the Schema Type as TEST
21) Press OK.
22) In ArcMap, open up bb_cov for editing and manually input associated attribution.

3.5.2.7 Broadcast Tower Location — Address Data

In the event that the provider supplies wireless broadcast tower location address data please follow the steps
below:

1) Follow the process for geocoding points in Subscriber Location — Address Data, above.
2) Follow the steps detailed in Broadcast Tower Location — GIS Data below.

3.5.2.8 Broadcast Tower Location — XY Data

In the event that the provider supplies wireless broadcast tower location XY data please follow the steps below:

1) Follow the process for creating points from XY data in Subscriber Location — XY Data, above.
2) Follow the steps detailed in Broadcast Tower Location — GIS Data below.

3.5.2.8.1 Broadcast Tower Location — GIS Data

In the event that the provider supplies wireless broadcast tower location GIS data please follow the steps below:

1) Download the required software (Radio Mobile) from the website:
http://www.cplus.org/rmw/english1.html

2) Install the software according to the standard directions, found here:
http://www.cplus.org/rmw/download/download.php?S=1

3) Open up the application
4) Load the broadcast tower location and elevation information by selecting File>Unit properties. The
following dialog box appears:



http://www.cplus.org/rmw/english1.html
http://www.cplus.org/rmw/download/download.php?S=1
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?"\ Units properties

Marne Elewvation [m)
Athena y Althea + 2832
Caribiou | J
Chipeta "

: Pozition Clear
Efgﬁ:;':% A0°D4ZEEH 105°3033.1 W Q
Herizon Loz DN7OFE Faste
Littlerawen
M anzanala-H [ Locked
M anzanalaf
Moohstone Enter LAT LOM or QRA Move up
Firata
Temapin Maove down
REE’D Place unit at cursor position
Wapit %

Place cursar at unit position Import ‘

Shyle Sart
[v¥ Enabled " Left * Centre " Right

Apply style
[ Transparent
™ Mo label B ackColor ‘ ForeColor W Sl fort
lcon 16x16 pikels
Al I

I~ Show only urits that are members of a visible network

5) Add in the information for all the towers supplied by the WISP data provider, including the elevation. If
provider does not supply elevation, this information can be obtained from Google Earth.
a. |Ifavailable, use the Import button to import a Google Earth KML of the tower locations.
6) Go tothe National Map Seamless Server (http://seamless.usgs.gov/) and download elevation data

sufficient to contain the tower locations.
a. Atleast the 1/3” NED data is needed. Select this by clicking the Download button in the upper
right of the web site and checking the box nect to 1/3 “ NED.
b. Zoom to the area of interest and use the Download tools:

IDuvmluads
T[] [ e
=

to define the area to download.
c. Click the Modify Data Request button to request the data in BIL_16INT format, not ESRI GRID, as
seen below:



http://seamless.usgs.gov/
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) The National Map Seamless Request Summary Page - Mozilla Firefox

http:fextract.cr.usgs. gov Website fdistreq/RequestSummary. jsp?PR =0&CU=Native 87X =-1.087Y =-1.08ML=C 5

The National Map Seamless Server

Request Summary Page
You are logged in as Default Seamless User.

ify Data Request HELP!

Data Exiraction Requesi Piece:
National Elevation Dataset (NED) 1/3 Arc Second

< USGS

EROS Data Center

Done @ %" M 4o frank@gmail.com

d. Download the data and unzip it.
7) Select File>Map Properties to define the map
8) Enterin a latitude and longitude in the center of the tower locations
9) Set the size (in pixels) and the size (in kilometers) of the map
10) Set the directory path leading to the BIL elevation data just downloaded
11) The dialog box is seen below:

Properties of ..\default.map

Centre Size [pixel]
4003288 10572927 6w widthipixels) Height (pixes) Estract
DM7OGE 1000 1000
Latitude Longitude
40,058 -105 451 Size (k] Cancel
Wwidth(km] Height [km] —_—
|Jse cursor position ‘ 100.00 Top Left
4073029
‘Waorld map ‘ Elevation data source T0E04447/
Drive or path Top layer Tap Right
Select a city name ‘ |B|L ﬂ |c:\geodata\bil\b0ulder Browse... AD°3023"N
10475477 %

Enter LAT LON or GRA, Nore  ~| | Browse... Battam Left
39°36°29"N
v B 1067 04'44" "
|Selectaunit ﬂ |Nc-ne J | owse
Bottom Right
|Nc-ne ﬂ | Browse. . I IETTN

[~ Adjust units elevation |None ﬂ | Browee 10475477
M ict Resolution
| [tz pisies [~ lgnore mizsing files Botton laper 100.0 mpixel

Iv Force gray scale Initialize matriz with elevation (m) |0 3.24 aicsecond




12) Hit Extract.
13) The elevation data is render as a hill shade, as seen below:

\default.net - Radio Mobil
E]Flle Edit View Tools Optons Window Help ZStop

Dﬁﬁﬁ*&l@ﬁ@@*\[ﬂ[‘ﬂrﬁ@|§\

| | ﬁeady [40°05'34"N 105"17'13"W =673 Y=4611724.1m /‘I

14) Select File>Network properties from the main menu
15) Create a new network and enter in the frequency range under the Parameters tab, as seen below:




Networks properties
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Minimurn frequency [MHz] | 2400
M azimum frequency (MHz) |2400

Pelarization
f* Wertical " Horizantal

Mode of wariability

f+ Spot % of time
("~ Accidental
% of locations
™ Mobile
% of zituations
(" Broadcast 7

Default parameters Copy Met Cancel ]
List of all nets
MHedret
Jade Parameters Topology tembership Sustems | Style
Qluray
0 b ol
et Net name Surface refractivity [M-Units] W
|Nedemet

Ground conductivit [5 /) e

Fielative ground permittivity l—
15

Clirnate:
" Equatonial

" Continental sub-tropical
" Maritime sub-tropical

Desert

DI

Continental temperate
td aritime temperate aver land

td aritime temperate over zea

16) Leave all the other values as they appear, and select the Systems tab

17) Create enough systems to cover all the varieties of equipment in the provider network. This will include

the antenna type, height, and line loss, as seen below:




Networks properties

Default parameters Copy het Cancel ak
List of all zpstems
O |
g0 Parameters | Topology | tembership ‘ Systems ‘ Style |
120
Syztem 4
Spstemn 5
Sﬁstem E |D1 ﬂ |Select from Fladiosys 0. dat ﬂ
System 7
Jystem 8 System name | Omiri
Systemn 9
System 10
Sﬁztgm 1 Tranzmit power (watt] |100 [dBm] |50
System 12
gystem:lli Receiver threshald [pv] |1 [dBm) |-107
ystenn
gﬁz:zm 12 Line lozs [(dB) |1 [ Cable+cavitiez+connectars |
System 17 -
System 18 aenape [P -] Ve
System 19
e Antenna gain (dBi) [15 [ded) [12.85
System 22
System 23 Antenna height [m] |3 [ &bove ground |
System 24
System 25 Additional cable loss (d8/m) [0 [ IF anterina height difers —

Add to Badiozys01.dat Remove from B adiozys01 dat

18) Now click on the Membership tab, and assign the individual towers to their respective systems, providing
the azimuth for non-omnidirectional antennas, as seen below:




19)
20)
21)

22)

Networks properties

Default parameters | Copy Met ‘ ‘ Cancel | 0K
List of all nets
Wednet
Jade Parameters ‘ Topology | Memberzhip ‘ Spstems ‘ Style
COuray
COkobile
I edernet List of all unit Member of Medermet
Met B = ;It}? Lnts Ruole of &thena
Met 7 W 23 A
Met 8 ™l thena - |C°"“"“E""":| ﬂ
Hel 'ISD | Caribou System

et v Chipeta
5] -
Met 11 | Frankling | J
Met12 HorizoreE .
et 13 4 arizar Antenna height [m)
Met1d W Horizor-
Met15 v Littleraven — (" System g
Met 18 | ManzanalaH
Net 17 | tanzanala £ Other
H:::‘Ig | Moonstone
Net 20 v Firata Antenna direction
et 21 w' T ermapin —
Met 22 v| Tohago |F'HBE|[ ! j
Net 23 L TL”H'_E_ Azimuth [ Elevation angle [*]
Met 24 | W apiti
Net 25 |50 o
7 Wiew pattern |
Press OK.

Select Tools>Radio Coverage>Combined Cartesian from the main menu

Complete the dialog box as seen below, providing the Maximum Range from the highest tower beam

radius supplied by the provider.

Set the Pixel Size at 5 (experiment depending on the area covered to get the right level of granularity) as

seen below:




] |Athea =
Antenna patten
P~ = In netwark, Cancel I
INedemel ;I
¥ Use netwark antenna seftings e i |
I~ Save raster data to file [T=T)
) Save settings
I~ Save raster data to file [SIG)
= I~ Save also units not selected Load data |
[~ Draw patten I~ Complete.way
I~ Save coverage pictures in “frames" directory
WiEr (T | v Mazimum range [km] I”52
Antenna height [m) i~ Link Direction b ol
E 9 * Mobie Fx &l picture
0 .
o . Backeolor | " Mobile Tx 1 Selection
S i~ Signal range to dra
I} & S-Unit ™ Bestunit From[>=]
E  dBm 5 i r
| To(<]
O o |4U—
= o B
] I~ Network style . Color
] Diaw size [pixels)
| L 5 I Rainbow I Soid

23) Set the signal range to draw to S-Unit and type 5 in the From (>=) box.
24) Press Draw.

[ Fle Edt View Tools

T ey

i |Ready [40°05'53"N 105*1510™ X=702 Y=455 1627m 4

25) Save the resulting image as a TIF by selecting File>Save Picture as.
26) Open ArcMap and load the BIL elevation data you used in Radio Mobile.
27) Load the TIF image you created and georeference it using the corners of the BIL data.
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a. The corners of the data can be seen in the TIF image.
28) Follow the georeferencing directions from the Coverage Area — PDF/JPG/Other Image Format section
below.
29
30

-

Use the Georeferencing Toolbar to Update the Georeferencing for the TIF data set.

-

In ArcToolbox, select Data Transformations>From Raster>Raster to Polygon and input the georeferenced
TIF you just created as seen below:

31

~

Open the resulting polygon feature class up for editing using the Editing toolbar in ArcMap and clean up
as necessary.

32) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the

~

feature class created above into it.
a. Right-click on the empty feature class, select Load>Load data from the dropdown menu and
navigate to the location of the service area feature class
b. Press the Add button, hit Next
c. Accept the defaults and hit Next
d. Do NOT attempt to map any fields, as seen below:

X

Simple Data Loader

For each target field, select the source field that should be loaded into it,

Target Field Matching Source Field L
|Pru'.fr-lame [string] <None>
| DBAName [string] <MNone>
| FRM [int] =None=
_| GeegUnit [string] <None>
| GeogUnitiD [string] <MNone>
| TransTech [short int] =None=
_| MaxAdvDown [ghort inf] <None>
| MaxAdvUp [short int] <MNone>
| ARPU [float] =None=

SWHomSpeed [floaf] <None= b

Reset

< Back | Mext = | Cancel

e. Press Next, then Next again, then Finish.
33) In ArcToolBox, go to Data Management Tools>General>Append
34) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:
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BX
-
Input Datasets

| Rl
C:\Warking'\Broadband'\ProviderData\Columbine\Columbine. gdb\service _area_bb... +
X

Target Dataset

| C:\Working\Broadband'\ProviderData\Columbine \Columbine. gdb\bb_cov ﬂ
Schema Type {optional)

Field Map (optional)

Ey

| w

QK | Cancel Environments... | Show Help == |

35) Leave the Schema Type as TEST
36) Press OK.
37) In ArcMap, open up bb_cov for editing and manually input associated attribution.

3.5.3 Linear Data
3.5.3.1 TIGER Street Segments — List, Spreadsheet, or GIS Data

In the event that the provider supplies TIGER street segments in list or spreadsheet format please follow the steps
below:

1) Join TIGER road segments to 2000 census blocks feature class using one of two methods based on how
the data is provided:
a) Ifthe TIGER data is provided with a Census Block ID, then join the segments to the Census Block
geometry based on that ID
i) Load both data sets into ArcMap
ii) Inthe layer list, right-click on the 2000 census block feature class and select Joins and
Relates>Join
iii) In the dialog box, select the TIGER road segments data and the proper attribute fields for joining,
as seen below:
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Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?
|J0in attributes from a table ﬂ

=

. Choose the field in this layer that the join will be based on:

|BLKIDFPOD ~|

2. Choose the table to join to this layer, or load the table from disk:

(%> TIGER Streets =] =

[+ Shaow the attribute tables of layers in this list

3. Choose the field in the table to base the join on:
-

Join Options
+ Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

" Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

About Joining Data 0K | Cancel

iv) Press OK
b) If the data provided is a list containing TLIDs, then join to the TIGER line data using the TLID, and use
a spatial join to associate the TIGER segment with the coterminous block based on the block ID
i) Load both data sets into ArcMap
ii) Inthe layer list, right-click on the 2000 census block feature class and select Joins and
Relates>Join
iii) Select “Join data from another layer based on spatial location” from the dropdown menu
iv) Complete the dialog box as seen below and press OK.
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Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

1. Choose the layer to join to this layer, or load spatial data from disk:

[€ TIGER_Streets | =
2. You are joining: Lines to Polygons

Select a join feature dass above. You will be given different
options based on geometry types of the source feature dass
and the join feature dlass.

{+ Each polygon will be given a summary of the numeric
attributes of the lines that intersect it, and a count field
showing how many lines intersect it.

How do you want the attributes to be summarized?
[~ Average [~ Minimum [ Standard Deviation
™ sum [~ Maximum [~ variance

" Each polygon will be given all the attributes of the line that is
dosest to its boundary, and a distance field showing how
dose the line iz (in the units of the target layer).

Mote: A line falling inside a polygon is treated as being dosest
to the palygon, {i.e. a distance of 0).

3. The result of the join will be saved into a new layer.
Specify output shapefile or feature dass for this new layer:

|C:"-.‘.“.l'orking"-.Broadband"-.Temp"-Join_OutpLrt_5.shp =

About Joining Data oK | Cancel |

2) Export joined records into a temporary feature class.

3) If joined Census Block geometry is confined to one specific area then dissolve blocks into one record. If
joined Census Block geometry is distributed throughout a particular state then dissolve sub-selections of
census blocks for each county.

a) Use the County FIPS code to dissolve by county.
b) In ArcToolbox, select Data Management Tools>Generalization>Dissolve
c) Complete the Dissolve dialog box as seen below:




* Dissolve o [5__<
4

Input Features

| blocks_uTM x| =

Qutput Feature Class

| C:\Working'\Broadband\BaseData'blocks_UTM_Dissolve.shp =
A~

Dissolve_Field(s) (optional)
Orm

O staterroo
COUNTYFPOD
OTracTcenn
OeLockcenn
OsLxIoFron
Onaveoo

Owrrccon

Mirnn ¥
<

Select All | Unselect All
Statistics Field{s) (optional)

Field Statistic Type

P

oK | Cancel Environments... | Show Help ==

d) Press OK.

4) For each dissolved region, open up the feature class for editing using the Editing tool in ArcMap and
remove unnecessary slivers and other small holes. For general guidance on editing features in ArcMap,
see http://webhelp.esri.com/arcgisdesktop/9.3/pdf/Editing Tutorial.pdf

5) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the

feature class created above into it.

a) Right-click on the empty feature class, select Load>Load data from the dropdown menu and navigate
to the location of the service area feature class

b) Pressthe Add button, hit Next

c) Accept the defaults and hit Next

d) Do NOT attempt to map any fields, as seen below:



http://webhelp.esri.com/arcgisdesktop/9.3/pdf/Editing_Tutorial.pdf
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Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field IMatching Source Field ”~

|Prquame [string] <Nones =
| DBAName [string] <MNone>
| FRM [int] =Monex
_| GeegUnit [string] <None>
| GeogUnitiD [string] <MNone>
| TransTech [short int] =None=
_| MaxAdvDown [ghort inf] <None>
| MaxAdvUp [short int] <MNone>
| ARPU [float] =None=

SWHomSpeed [float] <None= b

Reset

< Back | Mext = | Cancel

a) Press Next, then Next again, then Finish.
6) In ArcToolBox, go to Data Management Tools>General>Append
7) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:

Input Datasets =

| = @

Target Dataset
| C:\Working'Broadband\ProviderData\Columbine\Columbine. gdb\bb_cov ﬂ

Schema Type (optional)

=
=]
#|

Field Map {optional)

b

QK | Cancel Environments... | Show Help ==
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8) Leave the Schema Type as TEST
9) Press OK.
10) In ArcMap, open up bb_cov for editing and manually input associated attribution if necessary.

3.5.4 Polygonal Data
3.5.4.1 Coverage Area — PDF/JPG/Other Image Format

In the event that the provider supplies coverage area data in some image format such as PDF or JPG format please
follow the steps below:

1) Ifin PDF format, open in Adobe Acrobat and Save As... JPG format.
2) Open up the JPG image in ArcMap.
3) Add the required basemap vector data for georeferencing.
a) This will generally be either the CDOT data or TIGER data
4) Change the coordinate system of the data frame to the desired end coordinate system
5) Zoom to the general location of the JPG map image
a) Thisis the location based on the vector data, not the JPG image itself. For example, if you know that
the JPG image represents an area around the town of Limon, zoom to the town of Limon in your
vector data.
6) Open up the Georeferencing toolbar by selecting View>Toolbars>Georeferencing from the main menu bar.
7) Using the Georeferencing toolbar, select Fit to Display, results seen below:

T T-Fo e I
B LE I IE] |
OIS P L T ENIEEY

1 ity i

Seery -
Exp &

=

9393 % w8 Deomi

R
9 e s n A B g e

8) Use the Control Point button "Z'- to add control points to the map
9) Use common points in the base data set and the JPG image
a) For example, find major street intersections, county/city boundaries, etc.
b) Try to distribute the points more or less in the four corners on the image for the best transformation
10) Click on the location on the image first, then click on the corresponding location on the vector data base
map, as in the image below:
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11) After placing each control point, the image transformation will update automatically.
12) Repeat until satisfied with the transformation.
a) Note: The transformation may take up to four points, although sometimes only two are necessary.
13) When satisfied with the transformation, select Update Georeferencing from the Georeferencing toolbar
dropdown.
a) This will create a “world” file (.jgw in the case of JPGs) in the same directory as the image file.
14) In ArcCatalog, create a new polygon shapefile with the appropriate data schema for a provider coverage
area, which can be found in Appendix D.
Add the shapefile to ArcMap.
Using the Editor Toolbar, select Start Editing. Set the Task: to “Create New Feature.”

15
16

— —

17) Use the Sketch Tool ‘? b to digitize a new coverage polygon using the coverage area outline from the

~

georeferenced JPG and add the required attributes manually.
18
19

-~

Repeat the above steps for all subscriber speed coverage areas provided.

~—~

Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.2 Coverage Area — KML/KMZ

In the event that the provider supplies coverage area data in Google Earth KML or KMZ format please follow the
steps below:




5)
6)
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Use a KML to SHP converter to translate file into an ESRI format
http://arcscripts.esri.com/details.asp?dbid=15603

Download the script and follow the provided instructions for installing it in ArcToolbox.
Double-click on the script in ArcToolbox and navigate to the location of the KML file, as seen below:

£/ Convert KML to SHP (=13
KML File
| C:'\Documents and Settings\forr \Desktop\Google \fiupton. kml
Feature Type
| PoLYGON |
Output shapefile
| C:'\Documents and Settings\forr \Desktop\Google\fiupton_kml_to_shp.shp g

oK | Cancel | Environments...| Show Help >> |

Add the new shapefile to ArcMap. Repeat for all KML files provided.
Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.3 Coverage Area — CAD Data

In the event that the provider supplies coverage area data in GIS format please follow the steps below:

1)
2)
3)
4)

5)

6)
7)

8)

9)

Transform the CAD dataset into an ESRI format
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Transforming CAD datasets

It may be necessary to contact the provider first to determine the coordinate system of the CAD data.

If the CAD data is not in a standard coordinate system, it may be necessary to use ArcMap to
georeference the CAD data to a known coordinate system first.

a) Todo so, follow the instructions provided above in “Coverage Area — PDF/JPG/Other Image Format.”
In ArcCatalog, create a new polygon shapefile with the appropriate data schema for a provider coverage
area, which can be found in Appendix D.

Add the shapefile to ArcMap.

Using the Editor Toolbar, select Start Editing. Set the Task: to “Create New Feature.”

Use the Sketch Tool ‘? b to digitize a new coverage polygon using the coverage area outline from the
georeferenced CAD file and add the required attributes manually.
Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.4 Coverage Area — GIS Data

In the event that the provider supplies coverage area data in GIS format please follow the steps below:



http://arcscripts.esri.com/details.asp?dbid=15603
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Transforming_CAD_datasets
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1) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the GIS
feature class either created above or supplied by the provider into it.
a) Right-click on the empty feature class, select Load>Load Data from the dropdown menu and navigate
to the location of the service area feature class
b) Press the Add button, hit Next
c) Accept the defaults and hit Next
d) Do NOT attempt to map any fields, as seen below:

X

Simple Data Loader

For each target field, select the source field that should be loaded into it,

Target Field Matching Source Field &
|Pru'.fr-lame [string] <None>
| DBAName [string] <MNone>
| FRM [int] =None=
_| GeegUnit [string] <None>
| GeogUnitiD [string] <MNone>
| TransTech [short int] =None=
_| MaxAdvDown [ghort inf] <None>
| MaxAdvUp [short int] <MNone>
| ARPU [float] =None=

SWHomSpeed [float] <None= b

Reset

< Back | Mext = | Cancel

e) Press Next, then Next again, then Finish.
2) In ArcToolBox, go to Data Management Tools>General>Append
3) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:
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Input Datasets

| =l @

C:\Working'\Broadband\ProviderData\ColumbineColumbine. gdb\service_area_bb... +

x|
il
3

Target Dataset
| C:\Working\Broadband \ProviderData\Columbine\Columbine.gdb'\bb_cov j
Schema Type (optional)

Field Map {optional)

[+ L] &

‘ w

O | Cancel | Environmems...| Show Help = |

4) Leave the Schema Type as TEST
5) Press OK.
6) In ArcMap, open up bb_cov for editing and manually input associated attribution, if necessary.

3.5.4.5 Compact Polygon From Subscriber Points

e Geo-code address list using latest state “Composite Locator”

e Verify that your geo-coded file has only one TT (Technology Type). If not export individual geo-coded
layers for each Technology Type.

e  For each TT check for differences in speed values or speed tiers and create separate layers for each speed
value/tier.

e Clean your geo-coding results - remove any points that geo-code to accuracy levels below ZIP+4 (ZIP
centroids, carrier route centroids, etc). Also, verify that outliers with acceptable accuracy levels are
legitimate, i.e. fall in correct City and Zip.

e  Perform spatial join between county polygons (using stcnyfips field) and the cleaned geo-coded subscriber
points, in order to carry the county name and stcnty fips.

e Summarize the number of subscribers by county and use the subscriber counts by county to populate the
Rate Tier table.
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e Un-join the county data from the geo-code subscribers list.

e Create Compact Polygon using cleaned geo-coded layer or sub-selection of using — XtoolsPro —
ConvexHull-DetailedHull option. A sub-selection of geo-coded points will be used in areas where more
than one polygon will need to be created for one provider’s service area.

e  Evaluate output Hull carefully — looking for areas that should not be covered by hull polygon.

o Ifitis determined that an area or areas should not be represented in coverage area, manually
reshape hull polygon until coverage area is adequate.

o When not obvious and as a general rule, manually resolve compact polygon when the distance
between the subscriber points used to define the outer boundary of the compact polygon
exceeds 5 miles . When reshaping the hull polygon, snap to the outermost geo-coded points.
See figure 2 and 3 for an example.

FIGURE 2- Compact Hull: Manual Resolution Required
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As a general rule if the distance between
the subscriber points used to define the outer
boundary of the compact hull exceeds 5 miles,

manually reshape hull.




FIGURE 3a- Compact Hull: Manual Resolution Required FIGURE 3b- Compact Hull: After Manual Resolution
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e To attribute the compact polygon - Perform a “Spatial Join” where your Target Feature Class is the

compact polygon and the Join Feature Class is your geo-coded point layer. Export compact hull with
joined attributes and name file appropriately.

e Append attributed compact polygon to BroadBand TT template Feature Class and if required manually
input any provider attribution that may not have carried over in the append process.

e Intersect compact polygon with county boundaries to create unique records by county and use the state-
county-fips field to populate “stcty_fips” field. Also use the county name field to populate the
“BBCov_Name” field.

o Exceptions is where a provider’s coverage is distributed throughout more than one area of any
given county where the “BBcov_Name” should be populated using an appropriate city or other

logical name based on geographical location.

e Export/Load into appropriate BB TT model Dataset.
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3.5.4.6 Census Blocks — List or Spreadsheet

In the event that the provider supplies census block data in a list or spreadsheet, please follow the steps below:

1) Ensure block polygons supplied by the provider are 2000 currency

2) If other currency, convert to 2000 currency before proceeding
a. Todo this, remove the trailing letter (a, b, etc.) from the block ID
b. You will now have two blocks that equate to one block in the 2000 block geometry
c. Delete duplicate block IDs, retaining the higher service tier in each case

3) Prepare the block list in clean Excel format, removing all Excel-only formatting, merged cells, colors,
borders, etc.

4) Import the spreadsheet into ArcMap.

5) Right-click on the 2000 census block feature class in the layer list in ArcMap and select Joins and
Relates>Join from the drop down menu. Join the census block list to the 2000 census blocks feature class
using the block ID and export joined records in a new feature class. The Join dialog box and process can be
seen above in the TIGER Street Segments — List, Spreadsheet, or GIS Data section.

6) Follow the steps in Census Blocks — GIS Data below.

3.5.4.7 Census Blocks — GIS Data

In the event that the provider supplies census block GIS data please follow the steps below:

1) Ensure that the blocks supplied by the provider are in the required data schema and are complete as far
as require attribution.

a. If not, manually enter the required attribution or contact the provider to fill gaps.

2) If census block geometry is distributed throughout more than one county then select Data Management
Tools>Generalization>Dissolve in ArcToolbox and dissolve based on County/Provider/TT/Speed Tier so
that unique records are created for each unique combination.

a. The dissolve dialog box can be seen above in the TIGER Street Segments — List, Spreadsheet, or
GIS Data section.
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Figure 1: Undissolved census block polygons
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Figure 2: Census block polygons dissolved by county

2) For each dissolved region use the Editing toolbar in ArcMap to remove unnecessary slivers and other
small holes.

3) In ArcToolbox, select Data Management Tools>General>Merge and merge the processed polygons
together into single layer.

4) The merged census blocks will need to have the subscriber’s “frn” field added and populated.

5) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the GIS
feature class either created above or supplied by the provider into it.

a. Right-click on the empty feature class, select Load>Load Data from the dropdown menu and
navigate to the location of the service area feature class

fii )
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b. Pressthe Add button, hit Next
c. Accept the defaults and hit Next
d. Do NOT attempt to map any fields, as seen below:

X

Simple Data Loader

For each target field, select the source field that should be loaded inta it.

Target Field Matching Source Figld =

[ProvName [string] <Nones =
_| DBAName [string] =None=
_| FRN [int] <None>
| GeogUnit [string] =MNonex
_| GeogUnitiD [string] =None=
| TraneTech [zhort int] <None>
| MaxAdvDown [ghort int] =MNonex
| MaxAdvUp [short int] <Nones
| ARPU [float] <None>

SWNomSpeed [float] <None= b

Reset

< Back | MNext > | Cancel

e. Press Next, then Next again, then Finish.
6) In ArcToolBox, go to Data Management Tools>General>Append
7) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:
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BX
-
Input Datasets

| Rl
C:\Warking'\Broadband'\ProviderData\Columbine\Columbine. gdb\service _area_bb... +
X

Target Dataset

| C:\Working\Broadband'\ProviderData\Columbine \Columbine. gdb\bb_cov ﬂ
Schema Type {optional)

Field Map (optional)

Ey

| w

QK | Cancel Environments... | Show Help == |

8) Leave the Schema Type as TEST
9) Press OK.
10) In ArcMap, open up bb_cov for editing and manually input associated attribution, if necessary.

3.6 Metadata Transactions

Following any updates or changes completed within the file geodatabase (fGDB) stored on the GIS-Analysts staging
environment, the GIS-Analyst runs transactions to compare that f{GDB with the one stored on the Core server to
ensure metadata on all changes are recorded.

Below outlines the steps taken to run transactions on the updated Core database:

1. Openacommand line window and run generateTransactions.py
a. Usage: generateTransactions.py [Core fGDB] [Staging Environment fGDB]

b. Example of command line:

<path>generateTransactions.py <path>ST_BB_POLY_SRV_AREAS.gdb <path>ST_BB_POLY_SRV_AREAS.gdb

2. Below is an example of the output screen that will be displayed:
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we

Collecting Transactions

Calculating rec_id field for BBCov_W_BBE_FPOLY_TEMPLATE
value can not he B or less
Troubhle creating the progress meter

Calculating rec_id field for BBCov_18_CenturyLink

Merging change: X:~BDIA_BE_GDBE=-M5_BB_POLY_SRU_AREAS .gdb~AddPt
Calculating Tranzaction fields for AddPt

W :~BDIA_BB_GDB=~MS_BB_POLY_SRU_AREAS .gdb~AddPt.. .changesz is complete.

Your transaction FeatureClasses are in:
~samichigan~AllAccess~BDIA_BB_GDB=z_HIST-M5_BBE_POLY_SRU_AREAS_HIST.gdh

elapsed time = 2994_4 seconds

3. After process has completed, results can be found in the ST_BB_POLY_SRV_AREAS_HIST.gdb
a. The transactions scripts records changes at a feature level.
b. Below is a screen shot supporting the directory structure of the historical fGDB.




Bl ArcCatalog - ArcView - MABDIA_BE_GDEs CO_BB_POLY SRV_AREAS HIST.gdb

File Edit View Go Tools Window Help
o | gy K| 2

B QDO N2

Location: |M ABDIA_BB_GDBs_HISTNCO_BB_POLY_SRV_AREAS_HIST gdb

Stylesheet:  |FGDC ESRI
= § CO_BE_POLY_SRV_AREAS_HIST.gdb o

[E] AddPt

-.[El BECov_0_POLY_TEMPLATE
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Contents l Preview ] Metadata ]

MName

Type

Modified

BECov_10_Munn

[ AddPt

BECov 80_ATT
BBCov_80_Sprint
BBCov_10_DuboisTelExchange
BBCov_70_Mohilelnet
BBECov_10_Sunflower
BECov_10_Qwest
BECov_30_XOComm
BBECov 41_Comcast
BECov_20_XOComm
BBCov_50_Rye
BECov_71_SECOM
BECov_50_Glenwood
BECov_10_Rico
BECov_71_Sanlsabel
BBCov_80_Verizon
BBCov_10_Wiggins
BBCov_10_PlainsCoop
BBCov_70_Bijou
BECov_30_Covad

BECov_70_SouthPark
[Flpnra: 10 HavhiinTele

File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class

File Geodatabase Feature Class
Eile Gandatahace Eastiiras Clace

8/30/2010 8:57:53 AM
11/30/2010 4:49:46 PM
11/30/2010 4:37:35 PM

8/30/2010 8:37:43 AM
11/30/2010 4:35:50 PM
11/30/2010 4:36:30 PM
9/10/2010 11:07:22 AM
8/30/2010 8:42:13 AM
2NN AT ARA

c. Attribution associated with each added/removed/changed features is tracked, including the

following additional columns appended to the end of each:
i. Commit_by

1. Records the GIS-Analyst that committed the changes to the historical fGDB.

ii. Commit_date

1. Records the date and time stamp that the changes were committed.

iii. Trans_type
1. This field reflects the type of change recorded.

2. Categorized by:

a. Adds/Change/Deletes

iv. New_values

1. Records the new values when a change was completed on a feature. Example:

Name or speed change
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d. MD_Process is also transferred from the edited fGDB to the historical f{GDB, which states the
actions completed by the GIS-Analyst.

| ArcCatalog - ArcView
File Edit View Go Toels Windew Help
EL LR tlelasonwjaaveean|o®]
Location:  [N-\BDIA_BB_GDBs_HIST\CO_BB_POLY_SRV_AREAS_HIST gobAddPt |
Styleshest:  [FGOC £5R) S R TR T |
x| Conterts Preview | Metadata |
9 CO_BE_POLY_SRV_AREAS_HIST.gdb -
B Addpt md_address md_process commit_by commit_date trans_type new_values
B8Cav.0_POLY TEMPLATE =dd8aseBBHctadslaF alis gy 1.2, added Jab 14 Hle ponts back nlo do per critgen Cmabey 872472010 4435 | change 57671
addBascBBMetadataFields.py_v1 2, added Jab Mid Mie points back info db per critigen cmabey /2472010 4435 | change 5768]
BECav 10 Agate ad0BaseBEMetadataFields py_v1 2, added Jab Mid Mie points back into db per critigen cmabey BI2412010 4435 | change 5769]
BBCav_10_BigSandy addBas BB HetadataFields.py_v1.2, added Jab Hid Mie points back info db per critgen cmabey 82472010 4435 | change 5770]
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3.7 Data Processing

3.7.1 Data Processing Overview

The following items outline the actions required to process the service provider data further to meet the NTIA
requirements.

e  Weighted Nominal Speed

e Middle Mile

e Broadband Coverage Template

3.7.2 Weighted Nominal Speed

The weighted nominal speed is populated one of the following two ways:
3.7.2.1 Subscriber Data Supplied by Provider

Where the data provider supplies subscriber speed information , the following formula from the NOFA is used:
(speed tier-1 in kbps x no. of tier-1 subscribers) + (speed tier-2 in kbps x no. of tier-2 subscribers) + (etc.)

Total average monthly subscribers

Data is initially broken up in the following order:
1) Stcty_fips
2) Transmission technology type
3) Subscriber tiers

3.7.2.2 Value Supplied by Provider

Some providers will supply their weighted nominal speed. In these cases, the data supplied will be populated
instead of using the NOFA formula.

These obtained or calculated values are used to update the service overview layer. This can be done manually or
by creating a table with the provider’s FRN and average weighted speed and joining it to the service overview table
in ArcMap. To Join, right-click on the layer to join to and select Joins and Relates>Join... from the dropdown menu.
Then navigate to the table to join to and select the join fields from the drop down list. Then open up the source
table (the table in ArcMap) and right-click on the header of the Average Weighted Speed field and select Calculate
Field from the drop down menu. Use the value of the average weighted speed from the joined table.

3.7.3 Middle Mile

Middle mile information is generally provided in spreadsheet or text file format. The process is to take what is
supplied by the provider and translate it into the required data schema.
1) If the data is supplied with address information, follow the process outlined above in Subscriber Location
— Address Data.
2) If the data is supplied with associated XY coordinates, follow the process outlined above in Subscriber
Location — XY Data.
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3) Once the datais in GIS format, use the Append (Data Management Tools>General>Append) command in
ArcToolbox to append the data to the overall middle mile dataset.

4) Set the schema type to NO_TEST and use the Field Map to map the attribute fields from the source to the
target dataset.

3.7.4 Broadband Coverage Template

Below is the description of the fields within the BB_Cov layer, which is the interim data set that is used to create
the final product deliverable.

Name Alias Description

objectid OBJECTID Internal Object ID

shape SHAPE Internal Shape storage

prov_id PROVIDER_ID Unique numeric identifier for each provider

prov_name PROVIDER_NAME Unigue name for each provider

dba_name DOING_BUSINESS_AS An alternative "Doing-Business-As" name for the provider

frn :CC_REGISTRATlON_NUMBE Provider FCC Registration Number

bbcov_name BBCOV_NAME BroadMap Broadband Coverage name

trans_ code TRANSMISSION_CODE Ur?ique code for the transmission technology type described by
this layer

trans_name TRANSMISSION_NAME Name for the transmissions technology type

trans_desc TRANSMISSION_DESC Description for the transmissions technology type

spect_code SPECTRUM_CODE Unique code for the spectrum [WIRELESS ONLY]

spect_name SPECTRUM_NAME Name for the spectrum [WIRELESS ONLY]

spect_desc SPECTRUM_DESC Description for the spectrum [WIRELESS ONLY]

Maximum advertised downstream speed available within given
mad_dwn_t MAX_AD _DOWN_TIER .
-7 - T - area (speed tier)

Maximum advertised upstream speed available within given
mad_up_t MAX_AD_UP_TIER ,
area (speed tier)

Typical downstream speed available within given area (speed
typ_dwn_t TYPICAL_DOWN_TIER tien)
ier

typ_up_t TYPICAL_UP_TIER Typical upstream speed available within given area (speed tier)

Maximum advertised downstream speed available within given
mad_dwn_k | MAX_AD_DOWN_KBPS
area (kbps)

Maximum advertised upstream speed available within given
mad_up_k MAX_AD_UP_KBPS
area (kbps)
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Name Alias ‘ Description
typ_dwn_k TYPICAL_DOWN_KBPS Typical downstream speed available within given area (kbps)
typ_up_k TYPICAL_UP_KBPS Typical upstream speed available within given area (kbps)
Total average monthly subscribers for this provider for this
subs SUBSCRIBERS .
technology for this coverage polygon
Metadata: Comma separated list of source id's from which the
md_geom MD_GEOMETRY
polygon extent was produced
. Metadata: Comma separated list of source id's used in
md_exists MD_EXISTS . . . .
- - understanding and editing the provider data for this polygon
Metadata: Name of the editor who last edited this feature at
md_who MD_WHO L
- - the time in md_when
md_when MD_WHEN Metadata: Date/timethat this feature was last edited
Metadata: Comma separated list of processed used to create
md_process MD_PROCESS . .
and/or modify this layer
stcty_fips STATE_COUNTY_FIPS State/County FIPS code
Compound Key formed from
rec_id RECORD_ID STCTY_FIPS+"|"+Provider_ID+"|"+Trans_Code+"|"+BBCov_Nam
e
st_area ST_AREA(SHAPE) Area in square decimal degrees
st_length ST_LENGTH(SHAPE) Length in decimal degrees

Provider_Typ
e

Type of Provider

Has Subtype (1:Broadband provider as described in the
NOFA,2:Reseller,3:Unknown), default value =1 (New 04/11
Model)

3.7.5 Verification and Validation

3.7.5.1 Provider Validation — Provider Portal/PDF Map Review

Following the collection and aggregation of provider data, the aggregated data is validated by the provider to

ensure it is an accurate representation of their coverage area and supporting broadband information.

This validation is completed through the Provider Portal web application, which is a secure interactive map that

displays the provider’s coverage areas and allows the provider to validate, submit feedback or request changes. If

changes are requested, then the features on the portal are updated and an automatic request is sent to the

provider to complete the validation process.

Providers that did not use the Provider Portal are asked to validate a PDF map displaying their coverage area(s).

this is accomplished via e-mail notification.
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3.7.5.2 Provider Verification — 3" Party Source Review

After the provider has validated its coverage areas, a 3™ party source comparison and analysis is performed.

Where anomalies or discrepancies are identified, a ‘SCAN’ point is dropped and descriptive comments are applied

to be reviewed later with the provider.

During the provider review, the map is displayed along with the ‘SCAN’ points and potential refinement is

completed based on input from the Provider.

3" Party Sources Utilized

3" Party Source Name | Source Type

Verification Type

InfoUSA Consumer and Business Community Anchor Institutions
Listings Can also be used for demographic information supporting
the State websites
Pitney Bowes (PBBI) Exchange Info Plus Exchange datasets are used to verify the following

(Central Office Locations)

Transmission Technologies (TT):

Asymmetric xDSL (10), Symmetric xDSL (20), Other Copper
Wireline (30), and Optical Carrier/Fiber to the End User
(50).

Media Prints Cable Boundaries Used to verify the following TT:
Cable Modem—DOCSIS 3.0 (40) and Cable Modem—Other
(41)
American Roamer Wireless Coverage Used to verify the following TT:
Patterns (EVDO, GPRS, Terrestrial Fixed Wireless—Unlicensed (70), Terrestrial
WISP, HSPA) Fixed Wireless—Licensed (71) and Terrestrial Mobile
Wireless (80)
ComSearch Wireless Spectrum Used to verify the following TT:

Holdings and Tower Data

Terrestrial Fixed Wireless—Unlicensed (70), Terrestrial
Fixed Wireless—Licensed (71) and Terrestrial Mobile
Wireless (80)
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3.7.5.3 Assigning Confidence Values

All findings and results from the above-mentioned validation and verification activities, plus internal peer quality
reviews are captured and tracked in a Validation table and form the basis of the confidence value assigned for
each provider and then each technology.

The confidence values are as follows:
0 = Coverage area has not been reviewed
10 = Extremely Low. Single Source QC.
20 =Very Low. Needs Additional Validation\Verification
30 =Low. Even with Validation\Verification, Coverage is still suspect.
40 = Acceptable, confirm with State prior to shipment.
50 = Meets requirements to be included in shipment.
60 = Moderate. Meets NTIA/State’s standards, representative of Technology Type (TT)
70 =High. Accurate representation of coverage based upon TT.
80 =Very High. Multiple validation\verification with most 3™ party sources
90 = Extremely High. Multiple validation\verification sources
100 = Perfect. Multiple validation\verification sources, with complete alignment with sources and ground
truth verification activities

This Validation table is maintained as updates or changes occur for each provider, down to technology type, with
the overall goal to improve the confidence values and overall map representation.

Example of the Validation table:

Corterts Provew | Metaduta |

ojecrio: | acov [ COMMDUNCE_COOE | PROVIDER 1D | PRER_GC | PROVIOUR_GE | THRD_PARTY_ VIRINCATION | Twikb_ PARTY.10 | 4
Twcos w 7T TR 0 %7

0710 v e ndsres Areas

%0 | v ot ex 8 nge datasat

) N N N N N O

P T Receth (o 122 ootors

Povew: [T 3
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3.7.6 Community Anchor Institution (CAl) Data

3.7.6.1 Data Collection

The CAl data was initially collected from the State to create the baseline inventory. All location information and
broadband coverage data supplied was also ingested into the data deliverable.

Additional collection of CAl information was done via data mining and/or webscraping to build out the inventory
further. For example: Collection of additional CAls and location information.

The state-agency-provided CAl inventory was comprehensive but the challenge is collecting broadband related
data; service provider(s), technology and speed data for each CAl. Availability of the CAl portal has not significantly
increase submission of this data. Additional promotion to CAls to utilize the CAl portal will be needed to increase
this data for subsequent deliverables.

3.7.6.2 Institution Data

Institution data is obtained from a variety of sources and almost always provided in Excel spreadsheet format. The
general process for incorporating this data is below:
1) If the datais provided in Excel or some similar format:

a. Clean and standardize the Excel spreadsheet, removing any cell formats, merged cells, etc.
b. Standardize the address format as defined in the staging CAl database

c. Ifthe spreadsheet includes X and Y values, such as latitude and longitude, use the Add XY Data
tool in ArcMap to create a spatial data layer.

d. [Ifthere are only addresses, then follow the geocoding steps outlined above to create spatial data
points for each of the institutions.

i. Institutions that do not geocode based on the TIGER 2009 data set will have to be
manually located using Google Maps, Google Earth, or some other information source.

2) If the CAl source data is in GIS format, add the Latitude and Longitude fields and use the Calculate
Geometry tool to populate them, using the WGS 84 coordinate system.

3) Using ArcCatalog, load the new data into the staging CAl database.

4) This database is ready for the makeDeliverable.py script to process the information into the final state
and NTIA deliverables.
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3.7.6.3 Community Anchor Institution (CAl) Portal Updates

A web application has been released to allow for further data collection and validation of anchor institution
location information, broadband coverage, and speed test data.

Information collected from the CAl Portal is then ingested into the overall inventory and will later be compared
against the provider coverage areas mapped for any potential discrepancies.
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3.8 Product Extract
3.8.1 Python Scripts

The following sections make use of Python scripts. In general, to use a Python scrip, you must have Python
installed on your computer. To download the latest version of Python, go to http://www.python.org/download/
and download the latest stable version. As of August 2010, this was version 2.7. Once this is installed, the general
way to run a script is to type the following at a command prompt: C:\Python27\python.exe C:\<location of script>.

Many of the scripts provided have environment variables that must be set before they can be run.

The python code for BroadMap’s product extract has been incorporated into a Hudson Cl System, which is detailed
in the Process Operation and Monitoring section of this document. This was a process improvement activity so all
processes can be monitored, controlled and contain historical tracking on each process.

3.8.2 Product Extract Process

Note: specific Python scripts are called out in red font in the sections below.
The MapConnect product extract process, makeDeliverable.py, uses the BB_Cov and BROADMAP_POINTS interim
data sets to create the following layers according to the current specifications:
e BB_Service_Road_Segment
- This layer contains all broadband services associated with specific street segments for census 2000
blocks larger in area than two square miles
e BB_ServiceCensusBlock
- Contains all broadband services associated with census blocks of no greater than two square miles.
e  BB_Service_Wireless
- This layer contains all wireless services not associated with specific addresses.
e BB_ServiceOverview
- This layer contains subscriber-weighted nominal speed for each provider's service area at a county
level and is meant to act as a summarized view.
e BB_ConnectionPoint_MiddleMile
- This layer contains middle-mile and backbone interconnection points
e BB_Service_CAlnstitutions
- Broadband Service at Community Anchor Institutions (CAl)
= Community Anchor Institutions consist of schools, libraries, medical and healthcare providers,
public safety entities, community colleges and other institutions of higher education, and other
community support organizations and entities.

Due to a NTIA model change for the October 2010 data deliverable, an addition to this code was created to
support both models in the case a comparison is later desired or a request is made to revert back to the original
model. This script name is bdia2ntia.py and creates the following layers in addition to the layers mentioned above,
rolled up to NATL_Broadband_Map.
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BB_ConnectionPoint_LastMile

- This layer contains last mile infrastructure points, which is only populated if data cannot be provided
at a more granular level.

BB_Service_Address

- Represents broadband availability for service address points. Address Point availability refers to
those individual addresses at which each facilities-based provider of broadband service can provide
broadband services of minimal characteristics within 7 - 10 business days.

State_Boundary

- State boundary supporting topological validation of point feature classes.

NATL_Broadband_Topology

- Supports basic topology quality checking. Example: No CAl’s or Middle Mile points outside of the
state boundary

The following process flow provides a view of how the Core fGDB is extrapolated to the NTIA final deliverable via
the makeDeliverable.py script. Following that, the bdia2ntia.py script is run, which limits what’s placed in the final
layers based on the NTIA modeling standards.

The product scripts and supporting extract were originally created separately per request, in case data model
comparisons were to be completed.

3.8.3 Product Statistics

Following the completion of a product extract, the product statistics script (BDIA_ReleaseNotesStats.py) extracts
the following information supporting that product deliverable.

Provider Statistics

Collects all provider information, listing by Provider Name

Provides output of FRN

Counts the number of features supported within the following layers:

= Census Block

= Street Segment

=  Max Upstream

= Wireless Services

= Infrastructure Points

These updates were made to support the Data Package required to accompany every NTIA product
deliverable.

Community Anchor Institution (CAl) Statistics

Breaks CAl down to the 8 categories
= 1: School: K through 12
= 2: Library
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=  3: Medical/Healthcare
4: Public Safety
= 5: University/College
6: Other Government
7: Other Community non-government
= None: Unknown Category
e In cases where this occurs, further investigation is completed prior to product shipment to
ensure all CAl's are categorized accurately
- Reports out the following counts
=  Total CAls within that category
= Total CAls that contain partial BB coverage
e  Contains any of the following information for given CAl:
¢ BB Subscriber, Transmission Technology, Speed Down Speed Up
= Total CAls that contain full BB coverage
e Contains all of the above-mentioned BB information for given CAI.

The output of this script is two CSV files: AnchorlInstitutions.csv and Providers.csv. These files can then be
inspected to ensure that there are the expected number of CAls and providers for every release.

3.9 Quality Assurance

Quality assurance is supported manually and algorithmically on the interim data, BB_Cov file geodatabase, and on
the final product. For scheduled product releases, a test product extract and subsequent manual and algorithmic
QC run is completed along with a release review. The product specifications, project status reports, previous
product release notes are used as references throughout this review.

The following parameters are tested using the methodology listed below each:

e Product Deliverable Format
- Correct names and format of data deliverables
=  BDIA_QC_SUITES (please see below for details)
- Correct Projections/Datum
=  Manual interaction with product
- Metadata Present and Correct
=  Manual interaction with product
e Table Structure
- Allrequired tables included
= BDIA_QC_SUITES
- Extraneous tables identified
= BDIA_QC_SUITES
e  Field Structure
- Allfields included
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* BDIA_QC_SUITES
- Extraneous fields identified
» BDIA_QC_SUITES
- Correct field names, types and widths
» BDIA_QC_SUITES
Field Domains
- Values in all tables are constrained to the specified values specified
= This action is accomplished via BDIA_QC_SUITES and manual review of the product
=  This tends to identify project completeness issues as fields with a null value are identified.
Geometric Representation
- Identify if all layers have the correct geometric representation
=  Manual review of the BB_ServiceOverview layer
=  Dependent on NTIA and client requirements
Geographic Extent
- Product includes the necessary Geography associated with Product?
=  Manual Review - ArcGIS
- Isthere extraneous geography included in Product?
=  Manual Review - ArcGIS
Completeness
- Products contain the expected amount of data?
=  Manual review of product stats relative to weekly State reports and defined expectations.
Accuracy
- Product meets the stated accuracy requirements for the deliverable?
=  Sampling procedure to manually review source material to resulting product
=  Provider Validation
=  Verification using 3" Party Data
= Verification against reality, where applicable
Data Regression
- Any unexplainable data loss or change?
= This action is accomplished by comparing results within product statistics script
(BDIA_ReleaseNotesStats.py) from previous releases, as well as manual review of the product
Confidentiality
- Any unauthorized confidential information included in the delivery?
=  Review of NDAs and delivery expectations
Prior Issues Resolved
- Have expected internal issues been resolved?
=  Manual review of data against previous product release notes
- Have agreed upon customer issues been resolved?
=  Manual review of data against previous product release notes, status report and client feedback
Delivery Medium
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- Has the product medium been verified?

= Manual review
- Allfiles present

=  Manual review of SFTP site to ensure all files are copied correctly, including file/directory size
- Correct location

=  Manual review — confirmation of SFTP link, username and password

3.9.1 QC Suite

The BDIA_QC_SUITES consists of four main types of scripts supporting the overall QC process. These scripts are all
run in concert and are called from the test_runner script and the test_BDIAProductGDB script.

3.9.1.1 Configuration
These scripts establish the configuration for the test_ BDIAProductGDB script which is the core of the QC Suite.

- update_test_config

- active_config

- config_PROCESS01_automated
- config_PROCESS01_manual

- set_active_config

3.9.1.2 Libraries
These scripts provide additional functionality that is called from with the test_ BDIAProductGDB script.

- bb_unittest_fixture
- bbcov_structure

- BC_XmlWriter

- file_folder

- search_and_replace
- unittst_fixture

- validate_BB_DB

- validate_BB_GDB

- xmlrunner_gui

3.9.1.3 QC Suite
This is the core script for performing automated QA/QC on the interim and final data deliverables.
- test_BDIAProductGDB

3.9.1.4 Other

These scripts perform other functions detailed below:
- test_runner —this is the main script that runs all the other QC scripts and imports all the necessary scripts
and libraries
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- which_build —this determines the current build and passes information to the configuration scripts

3.10 Process Operation and Monitoring

Product Extract, makeDeliverable.py and bdia2ntia.py, is run within BroadMap using a platform called Hudson that
has been enhanced to support BDIA product extraction, process monitoring, as well as product validation. The
same platform can be planned for implementation for the State, if desired.

Below are examples of the product create, product validation, product statistics and monitoring processes which

are managed within the BroadMap Hudson CI-System. All of the above-mentioned python scripts, with the
exception of metadata transactions script, are run via this system.

3.10.1 BDIA Product Create

Below is an example of the main page where the type of product build can be selected.

Hudson

Hudson

% New Job
f—— BROADVMAP
& peovle )b

Build History ipti
> Build Histo (edit description

Build Queue Al | BDIA Product Create | BDIA Product Validation | BDIA_Sourcing | Core Database Validation  FCC Product Validation | MCE Product Validation | Map Connect Enterprise | Mesh Creation | Postal Product Create | Postal Product Prep | WebPortalPrep | + 1
No builds in the queue. s w Job | Last Success Last Failure Last Duration
Build Executor Status Q BDIA Build 12 hr (2197) WA 125ec [}
i Master
1|idle s BDIA Product Validation AS 2 mo 10 days (2157) wa &min 10 sec %3}
2 Bu\\dmﬁ NVT MeshMakerBlocks Stream2 #2 =] o
2 . =5
3| Building Postal GeocodePrep Streams £2 a 4 BDIA Product Validation CNMI 3 mo 22 days (251) 3 mo 23 days (£80) 2 min 16 sec [%3)
4|ldle [ BDIA Product Validation €O 13 days (2271) WA 37 min [%3)]
5 ldle o
Suilding Doctal " 2 =\ =N

Selecting based on the type of process that will be initiated.

Hudson » BDIA Product Create = BDIA ProductCreate

4 Back to Dashboard

Project BDIA_ProductCreate

OR on Alaska

O, status

"> Changes
Warkspace
[« Build How (B Workspace

() Delste Project Last Successful Artifacts

4 Configure @  bdia2ntia.log =

® makeDeliverable.log &

3, Build History (trend) ® robocopy.log &
@ #123 Decd, 201012:30:00PM 186KE o Hudson > BDIA Product Create > BDIA ProductCreate
Running for provider portal update | = Recent Changes & Back o Dashboare
@ #122 Dec9.20109:53:37 AM 179KB — O, swus Project BDIA_ ProductCreate
Running for provider portal update - Test will rerun A
when Midco is complete Permalinks = Changes his build requires paramePs
@ #121 Dec7, 2010 6:09:02 PM 46KB 1 vorianace State oR +
SD build for portal test  Last build (#123), 4 days 23 hr ago e State or Terrtory to Process
a1 - #® Last stable build (£123), 4 days 23 hr ago Build Now
#119 Dec1,201013:41;51 AM <
== 1asee ® Last successful build (123), 4 days 23 hr aqo
CO Monthly Deliverable w/ Crit Feedback - Round 2 ® Last failed build (£121). 6 davs 18 hr ago @ Delete Protect
@ #118 Now 30, 2010 4:58:45 PM SO0KB ® Las build (#121), 6 davs 18 hr ago #, confiaure

CO Monthly Deliverable w/ Crit Feedback




The Console Output can be reviewed to see the progress of product create. Following the completion of each
product creation process, an e-mail notification is automatically sent to the team.

Hudson

Hudzan > BOIA Product Crests > BOIA ProductCreste » £117

QCcnsnle Output

me. This can rasult in inconsistent chack oub BaRAvSse
Fre—

DTA_BB_GDE1CO_BB_DOLY_SHV_AREAS.qdb "D:\udaco\jabs\BDIA_Prodsctisaste\nazkapace™\CO_BB_DOLY_SHV_AREAS.gdb /MIR /LOG: sobocopy.1og
opy. 109
cho RUBOCOFY RETUAN CODE 3 ***FATAL ERROR'** & goso ERRCR
oo BOIOCOPY RETURN COOE 3 FAIL MISM XTAA COPY & gots ERAGR
\che ROS0COPY RETURN CODE 3 FAIL MISM XTHA & goms ERRER
cho RUBOCOPY RETUAN CODE 3 FAIL MISM COPY & goko ERROR
2 echo RB0COPY RETURN COOE 3 FAIL MISM & govo SRROR
cho BOBOCOPY RETURN CODE 3 FAIL XTRA COBY & goso ERROR
e ROBOCOPY RETUMN CODE 3 FAIL XTRA

cho R0BOCOPY RETURN CODE 3 TAIL CORY &

cho ROBOCOFY RETURN CODE 3 FAIL & guto ZRROR

All processes run via the BroadMap Hudson CI-System are stored for historical reporting. Each process can be
reviewed, including the Console Output and Build Artifacts from that run.

Hudson

Hudson » BDIA Product Create » BDIA ProductCreate » £161

4 Backto Project
Q status Q Build #161 (Mar 28, 2011 9:44:40 PM)

= Changes

OR Pre-Release Build
B console output

Parameters

o Parameters Build Artfacts
Tag this build @ b
o ms ledog
[Z] oewnsiream buid view  robocopy loq &=
4 Previous Build —
[ Revision: 3099
B Nt Build =

No changes.
= <

Started by user anonvmous

& search ©)

ENABLE AUTO REFRECH]

Delete this buid

Started 1 day 1 hr ago
Took 3 hr 31 min on Alsska

(edit description

3.10.2 Product Validation and Statistics

Once the product creation process is complete, Product Validation and Statistics are then initiated. These support
the BDIA_ReleaseNotesStats.py script and the BDIA_QC_SUITES scripts detailed above.

All statistics and reports are stored for historical review with the capability to place violation criticality on each
quality control check allowing the identification of errors due to project status/completeness verses project
correctness. Example: Typical Speeds populated.




Hudson

Hudson » BDIA Product Validation » BDIA Product Validation CO

4 Backto Dashboard
O, status
"> Changes

@ worksosce

) suidnow

E Il M
© Dslete project & e
4 Confiauce G 1e00m0 /
B oo H f
S 100000
S 2 |
Build Hist. trend 5
uild History (rend)| 5 o0
P
Final QC on SOW monthly CO product - & & & 5 £ 5 5 5 - & &5 7 £ 5 = &5 & =
#270 Nov 18, 2010 9:56:35 AM 55MB = T = = 5 s @ w ® = B 4 O: 3
#2609 Nov 18, 2010 8:45:08 AM 79K8 §— < ;: £ s £ 3 £ 2 4 £ £ 3 5 2 8 & o
& 2 B 5 8 B & 8 8 B B 2 B r BE R &
#2668 Nov 18, 2010 9:22:49 AM 79KB & @ ¢ & & ¢ € ¢ ¢ ¢ 8 ¢ ¢ € g § w
) #267  MNov 18, 2010 5:08:05 AM 77K8 D
QC on SOW monthly CO product [<+-BB_Senice_CAnstitutions Error — BB_Service_Wireles Error -+ BB_Senice_CensusBlock Emor
#266  Sep 29, 2010 11:12:00 PM 4
< Bane |4-BB_Senice_Road_Segment Error 4-B8_Senvice_Oveniew Error
#265  Sep 26,2010 11:17:56 BM S0k
o validation build Latest Stats Regression: Link
#264  Sep 24, 2010 12:22:28 PM 78KE Latest Provider Regression: Link
#263  Aug 31,2010 1:29:41 P “ans Latest Error Regression: Link
Aug 31, 2010 1:17:05 FM sic
#262  AuQ31.20101:17:05 M 65K SFedit description
) #261  Aug 31,2010 12:22:02 PM 102M8
_®pisk Usage: Workspace 238M8, Builds 1GB
#260  Aug 30, 2010 8:25:39 AM 110MB =
By workspace
#259  Aug 27,2010 1:33:49 AW 110M8 Test Result Trend
#258  Aug 24, 2010 5:00:41 AM 108M8 Lost Suceessfyl Artifacts
#257  Aug 23, 2010 5:00:41 AM 108MB @ * EDIA STRUCTURE QC.log &
* SB OC OUTPUT.7z &
) #256  Aug 22, 2010 5:00:41 AM 108MB & SBDD TRANSFER counts.cov &8 =
#255 Aug 21, 2010 5:00:41 AM 108MB ® SBDD TRANSFER counts diff-htm| 4= 2
* SBOD TRANSFERAnchorInstitutions.csv &=
00 SBOD TRANSFERAnchorlnstitutions.csv
F25¢ Aua20. 2010 :00:41 A0 Hoane ® 5BDD TRANSFERAnchor] Giff.htrml 8-
#253  Aug 19, 2010 5:00:41 AM 108M8 ® SEDD TRANSFERProviders.csv &-
| #252  Auai8. 2010 5:00:41 AW . * SBDD TRANSFERProviders diff.ntml &
@ #151  1ul9, 20101:47:28 PM 41k8 o,
) for oll F) for failures |=# Recent Changes
et
—

Project BDIA_Product_Validation_CO
This job checks db integrity on file GeoDatabase.
Record Error Monitor
250000 [

ENABLE AUTO REFRESH

Similar to the Product Create process, all results from the process are maintained:

‘Hudson » BOIA Proguct validation » BDIA Product Validation CO » 5270

4 Back o Project

Paramsiscs

Beaul

W fisat Buid

Build #270 (Nov 18, 2010 9:56:35 AM)

Mo changes,

Started by user anonymaus

Test Resul {2 failures / +1)
Dlassannest,sitss5 B01AProdUCtGDBE o rSUmMmary ADIAP UG OB o SummaryClazs.A01A STRUCTURE G SUMMARY

ENABLE 410 REFRESH
Kees e s oraver |
[

Started 26 days ago

Jroc casriptin 10K L2080 o mastar

Results are then reviewed manually to ensure no errors reported are critical or in violation of the NTIA data model

or project completion statements. Any errors of concern are communicated ahead of product delivery and

included within the product release notes.

Further detail on the Hudson CI System environment can be found by navigating to the following link:
http://wiki.hudson-ci.org/display/HUDSON/Meet+Hudson
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Hudson = BDIA Product Validation CO

4 Back to Dashboard Project name BDIA_Product_Validation_CO
O status Description <pThis job checks db integrity on file GeoDatabass. </p> ®
- <ima src=http://vermont:8080/job/BDIA_Product_Validation_CO/p
"> Chanaes <p>Latest Stats Reg g : DIA_Product_Validation_CO/lastSuccessfulBuild/artifact/SEDD_TRANSFER_counts_diff.ntml">Link</as <p>

<p>Latest Provider Reg i <a DIA_Product_Vadation_CO DD_TRA! diff.htm">Link o
@ workspace sErLates rar haa . <a hre DIA_Product_Validation_CO/lastSuccessfulBuld/artifact/CO_errar_summary_dift.htmi

> Link</a><p>
) suid now <poLatest CAT Reg <a href="http: DIA_Product_Validation_CO/lastSuccessfulBuild/artifsct/SEDD_TRANSFERAnchornsttutions_diff-himi">Link</a><p>
@ Delete Project —

Discard Old Builds L]

& Configure
. Days to keep builds

i@ Plots

° ifnot empty, build records are only kept up to this number of days

& Build History (trend)|  Max # of builds to keep 2o

£280  Dec 22, 2010 9:47:05 Al if ot empty, only up to this number of build records are kept

£279  Dec21.201011:41:46 AM

#272  Dec17,20108:41:12 PM This build is parameterized
CO SOW deliverable validation
2271 Dec 1, 2010 8:16:58 AM
Final QC on SOW monthly CO product
#270 Nov 18, 2010 9:56:35 AM

String Parameter

Name TestMethoderefix

Default Value Bp1A_STRUCTURE
£269  Nov 18, 2010 9:49:09 AM

L)

#268  Nov 18, 2010 5:20:45 AM Deseription

2267 Nov 18, 2010 9:08:05 AM

QC on SOW monthly CO product
#266  Sep 25,2010 11:12:09 PM
#265 Sep 26, 2010 11:17:56 PM

€O validation build
#264  Sep 24,2010 12:22:28 PM

String Parameter

#263  Aug 31, 2010 1:79:41 PM
Name GDBLocation
#262  Aug 31,2010 1:17:05PM

#261  Aug 31, 2010 12:22:02 M Default Value //alaska/ReleaseCandidates/CO_20101117-1947

2260  Aug 30, 2010 8:25:30 AM

Description  parent path for the release candidate GRE

3.11 Product Extract Data Delivery

Product delivery for MapConnect Broadband is handled two ways, depending on client requirements:
1) State Submittal
a) Data is submitted via SFTP site
b) Product Release Notes and QC Test Report accompanies the delivery

2) NTIA Submittal

a) Directions for using the NTIA State Broadband Data file submission tool
b) Go to the following WWW web site: https://esupport.fcc.gov/statedata
c) Enter your username and password as provided to you from the NTIA program administrator.

FCC SUPPORT CENTER

Broadband State Data Management Tool

Broadband State Data Management Tool

Login
Username: * =

d) Clickin Upload afile field
e) Browse to local file for submission using the ‘Browse’ button. Select file then select ATTACH FILE.

> 2
T



https://esupport.fcc.gov/statedata

BROADNMAP

Beyond The Boundaries

FCC SUPPORT CENTER

Broadband State Data Management Tool Alaska (jgeorge@denali.gov) Logout

Upload File| | View Files

UPLOAD NEW FILE

* denotes required field

Upload File

Upload File® —
? C:\Users\20100323142745_offer20100323.paf (S| ATTACH FILE

f) Logout/ Receipt using the Logout button in the Top Right of the screen
g) A receipt of submission is emailed to username e-mail address
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Arizona Broadband Assessment Project White Paper

As is widely noted, the ubiquitous availability of Broadband has become as essential to quality
of life as are the availability of other essential infrastructures of power, water, and transportation.
There is no longer any doubt regarding the necessity of broadband capacity as a critical
component for a region’s economic well-being, job creation, and future prosperity for its citizens.
Indeed, our increasing reliance on broadband communication for everything from commerce
and public safety to education and healthcare, and to the efficient operation of government has
marked this first decade of the 21st Century as the “Information Age.” Accurately knowing the
conditions of broadband availability, its capacity, and deficits in all parts of our State, especially
underserved rural areas, is critical information for decision-making and informed policy.

Because the GITA Broadband Team has now spent its first full year developing the Arizona
Broadband GIS Survey and Assessment data, tools, and deliverables under our National
Telecommunications and Information Administration (NTIA) Broadband Mapping grants, we can
now begin to identify the actual availability and deficits in the State, on behalf of Arizona’s
broadband stakeholders, with a reasonable degree of accuracy. There is still much to do to
make the data yet more accurate and useful to stakeholders as the data currently provided by
service providers currently may overstate actual availability in two dimensions.

First, for wireline services, availability is frequently shown as availability throughout an entire
service territory and does not show in which streets, census blocks, and neighborhoods where
physical plant is not actually available to connect users.

Second, as agreed with service providers, download and upload speeds for all types of services
are reported as maximum advertised speeds. These numbers vary considerably when
compared to actual speeds experienced by users in most instances. To address these issues,
S0 as to provide more accurate data to our stakeholders, we have begun a verification program
using licensed databases and crowd-source data and speed-test data captured by independent
third parties. As the amount of this data is accumulated to a statistically significant level, we will
begin to incorporate it in our broadband maps. We will also continue working with our service
providers to obtain more granular and accurate service availability data wherever possible.

Finally, as we begin using the Broadband Survey and Assessment data and begin moving into
our Capacity Building phase supported by a second NTIA grant, as a basis for accelerating the
build-out of broadband capacity in Arizona, our service provider stakeholders tell us that non-

uniform, inconsistent permitting and rights-of-way reuse policies at all levels of government are
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the major source of delays and economic disincentives to building-out more capacity, especially
in underserved rural areas. We are committed to helping remove or reduce such barriers.

Many State and Federal agencies that control land and right-of-way do not yet appear to be
committed to the national agenda for accelerating broadband capacity by expediting and
simplifying their processes and working in a coordinated and uniform way with each other, the
states, municipalities and the private sector. For example, we have determined that the cost of
laying fiber-optic conduit along a highway right-of way that is under repair or construction is
roughly equivalent to the cost of putting the paint stripes on the highway. If such conduit could
be installed in these circumstances (especially along rural highways), it would yield “Two
Highways for the Price of One. Quite a bargain! However, because the Federal Government
provides the bulk of highway funding it would require rule and policy changes by the USDOT to
make such a program a reality. Such a program (even if limited to just rural areas) would
transform the ROI equations for serving rural areas and create profitable new broadband last-
mile markets that now often go un-addressed by both small and major providers.

Other possibilities for accelerating rural build-out and increased broadband speeds are reflected
in the recent FCC Notice of Inquiry (NOI) regarding broadband rights-of-way policy
recommendations for economically reusing existing pole, duct, conduit, canal, pipeline, and rail
rights-of-way for broadband deployments especially for increasing middle-mile capacity.
Therefore GITA is very supportive of the types of ideas contained in the FCC NOI.

As we expand from just surveying and accessing to creating policy and programs for actually
accelerating broadband availability, available speeds, performance, and utilization, working with
other states and the Federal Government to mitigate and resolve these impediments to
broadband growth (and therefore economic growth and opportunity) will become a major focus
for our work. This white paper documents in significant detail the methods we have used to
create the current version of the Arizona Broadband Map, and how the Broadband Survey and
Assessment data that underlies it was obtained and processed. We would like to thank our core
team of GITA personnel, as well as the Arizona State Land Department (ASLD) and our
contractor Data Site Consortium, Inc. (DSCI) for their vision, commitment, and good work.

S //% |

Aaron Sandeen
Director - GITA & State of Arizona CIO

'7/%%/ (24/ «Z__ | n.:_.‘!\ A LL}\LLL Lg

Michael Golden Galen Updike
Director, Broadband Planning — GITA Telecommunication Development Manager - GITA
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Arizona Broadband Assessment Project Overview

The purpose of the Arizona Broadband Assessment Project (AZ BAP) is to identify both the
availability and speed of broadband services, and the location of broadband infrastructure
throughout Arizona. This project is provided through the American Recovery and
Reinvestment Act of 2009 (ARRA) and the Broadband Data Improvement Act (BDIA), and in
conjunction with the National Telecommunications and Information Administration (NTIA).

The information collected has been processed, verified, and shared with the Federal
Communications Commission (FCC) and NTIA to develop a national broadband availability
map, as well as to be used in Arizona to inform policy makers; identify opportunities to install
new, or improve existing, broadband infrastructure; and to develop a state-level broadband
availability map.

This white paper describes the data integration and verification processes employed by the
State of Arizona in preparation of the broadband availability data set submitted to NTIA April
1, 2011. This data collection, processing, and submittal are to be conducted on a semi-
annual basis over a five-year period. Spring 2011 was the third of ten semi-annual
submissions by the State of Arizona and attempts to capture and reflect broadband
availability and conditions in the field as of December 31, 2010.

AZ BAP White Paper Recommendations

The AZ BAP White Paper identifies many issues encountered as the project team developed
broadband data for submission to NTIA, the FCC, and the state broadband availability map.
The purpose of this section is to bring attention to several issues and proposed
recommendations, contained within this white paper, that we believe are important.

Reverse Mapping: What Is It and Why We Use It

e The reverse mapping process for a given provider involves first determining a
provider’s outside plant infrastructure, technologies, and locations from which we
deduce its likely service types and potential speeds. Then, we use engineering tools,
such as ESRI's Network Analyst and Wireless Application Corporation’s eCoverage, to
create one or more coverage maps based on well-known propagation physics. These
steps are followed by reviewing the probable coverage maps/speeds with the provider
when possible, transforming the maps into ESRI shapefiles and publishing the results.

e We typically deploy the reverse mapping process where a provider 1) does not initially
provide data, or 2) provider provides sparse data—back of the envelope sketches, etc.
Most providers respond positively to our request for joint review of the reverse-mapped
data. Some request rights to use the data on their websites—we always say yes. A
few do not embrace the data, providing no real feedback as to its validity. See Reverse
Mapping Role & Processes Section on Page 17.
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Native American Mapping Efforts Going Forward

e Arizona is home to 21 federally recognized Tribes and over 250,000 Native Americans
(http://edrp.arid.arizona.edu/tribes.html). In many cases, mapping of these Tribal
Lands is covered when we map the underlying carriers that serve those areas. Hopi
Telecommunications Inc. (HTI), Gila River Telecom Inc. (GRTI), San Carlos Apache
Telecommunications Utility, Inc. (SCATUI), and Saddleback Communications (Salt
River Pima-Maricopa Indian Community) have not been initial-providers of data. We
have reverse mapped these four providers, have not obtained meaningful feedback
from three of these four providers, and have leveraged public-data sources for
purposes of confirming our reverse mappings. See Native American Mapping Efforts
Going Forward Section on Page 17 and Appendix C - Arizona Broadband Provider
Case Studies.

Metrics for Distinguishing Served, Underserved, and Un-Served Areas.

e The Arizona mapping team has concluded that it will utilize the number of broadband
providers, within defined speed ranges, as its primary basis for categorizing Arizona
regions as either, served, underserved or un-served. It is possible that other
characteristics of broadband may be considered as we understand which of those
characteristics relate to enabling substantial groups of users, such as telemedicine
and e-learning. See Definition of Unserved and Underserved Communities Section on
Page 18.

Data Processing Issues

e We are working to improve the geocoding reference sources we use to process
Provider data by accessing local version of street networks and parcel databases
where available. TIGER road segments are either not present or missing address
attributes in many areas of Arizona, especially rural areas. Commercial data sources
do not allow use to their geometry in our submittals to the NTIA. See Data Processing
Issues - Improving Address, Census and Road Segment Section on Page 19.

e We are buffering commercially geocoded points to identify nearby TIGER road
segments, even those without address attributes. This is a reasonable approach as
there is likely to be service available within a few hundred feet of a current subscriber
and it is a more realistic representation as we do not miss road segments due to lack
of address attributes. See Data Processing Issues - Improving Road Segment
Identification on Page 20.

¢ We are using buffered middle mile points to improve the definition of broadband
footprints in rural areas where geocoding rates are very low. See Data Processing
Issues - Improving Rural Area Broadband Areas Section on Page 20.
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Community Anchor Institutions (CAIs) without Building Numbers

e Many western states may also face this issue and it would be useful for us to have an
option which would allow us to include CAIl features that have an accurate x, y coordinate
and lack good address and building number data. A later section of this white paper
recommends how X, y locations for CAls that were developed through GPS or digitizing
could be retained for inclusion for submission to FCC. See CAls without Building Numbers
Section on Page 25.

Broadband Data Description

For the State of Arizona broadband availability data set submitted to NTIA April 1, 2011, the
summary of the data submission follows:

BB_Service_CensusBlock - 274,391 Census 2000 polygons less than or equal to two
square miles in area representing the service area of 36 broadband providers. Multiple
instances of a census block polygon exist where a provider has two or more technology types
in a block or multiple providers have service in that block. Only the fastest upload and
download speeds in a census block are reported for a given provider and technology type.
Some providers supplied a list of census blocks they serve, while others reported their
service as a list of addresses or as a service polygon (KML or shapefile). Addresses were
geocoded and then aggregated to Census blocks. Footprint geography was used to select
the underlying census blocks using a “centroid in” rule.

BB_Service_RoadSegment - 91,890 TIGER 2009 road segments that fall inside Census
2000 polygons greater than two square miles representing 26 broadband providers. Multiple
instances of a road segment exist where a provider has two or more technology types on a
segment or multiple providers have service on the segment. Only the fastest upload and
download speeds on a segment are reported for a given provider and Technology type. The
TIGER segments have all been clipped to fit entirely within a census block. The address
ranges were not interpolated to accommodate any clipping. Some providers supplied a list of
TIGER road segments they serve by TLID number, while others reported their service as a
list of address ranges or as a service polygon (KML or shapefile). Address ranges were
geocoded and then aggregated to Census blocks. Footprint geography was used to select
the underlying road segments using a “centroid in” rule.

BB_Service_Wireless - 38 wireless service area polygons representing 31 broadband
providers. Polygons fully or partially overlap where a single provider offers service over two or
more technology types or spectrums or where multiple providers offer service in an area.
Only the fastest upload and download speeds are reported for a given provider, spectrum
and technology type. Some wireless broadband providers supplied a list of census blocks
they serve, while others reported their service as a list of addresses or as a service polygon
(KML or shapefile). Addresses were geocoded and then aggregated to Census blocks and
census blocks were dissolved by technology and spectrum to create service area polygons.
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Footprint geography was used to select the underlying census blocks using a “centroid in”
rule. In some cases, the wireless service area was “reverse engineered” from publicly
available data sources on tower locations, technology types and spectrum information.

BB_Service_MiddleMile - 517 middle mile points representing 19 broadband providers.
Middle mile points were generated from provider data from Lat/Long (converted to decimal)
and from Addresses (converted to decimal) both directly from providers. Elevation attributes
were added by overlaying on a statewide 10-meter Digital Elevation Model.

Broadband Provider Participation

Broadband Providers Included

70 Total Providers (Some both Wireline and Wireless)
37 Unique Wireline Providers (TechID’s 10-50, Unique FRN’s)
31 Unique Wireless Providers (Tech ID’s 60-80, Unique FRN’s)
4 Unique Providers, Middle Mile Only (Excluding GovNET)

18 Total Middle Mile Providers (Excluding GovNET)

35 unique providers have a census block features in this submittal
They may have submitted just addresses and we converted
They may have submitted census blocks directly
We may have reversed engineered the service area where we selected census blocks

0 providers submitted at the County level

For the State of Arizona broadband availability data set submitted to NTIA on April 1, 2011,
the summary of provider cooperation as contained in the datapackage.xIs (including unique
Broadband Providers, as well as those with multiple FRNs) was as follows:

Provided Data Will Provide Will Not Provide e
Data Data
Provider 44 0 1 18
Reseller 5 0 0 0
Other 2 0 0 0
N/A 0 0 0 0
Total=70 51 0 1 18
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Broadband Providers Identification Strategy

The whole nature of the Arizona Broadband Assessment Project (AZ BAP) revolves around
data collection from relevant Broadband Providers (BPs), thus the comprehensive
identification of relevant BPs active in the Arizona market and definition and determination of
relevancy are the key initial steps in constructing the universe of target BPs for subsequent
engagement. Additionally, the market will be dynamic over time as BPs go out of business,
merge, startup or otherwise transition requiring an ongoing strategy and actions for adding to
and updating the relevant BP universe.

AZ BAP Broadband Provider Engagement Process

FCCor PSC
Registered or [ Relevant
DOC Listed dentif Create WiKi
enti reate WIKI i . .
Y Determine E-Mail Initial
External Indexes N Relevant | | Page&Add | | NDA & CommunicationskH  Engagement
to Broadband  [— Broadband to Index of Technical Points package Cgmg aian ]
Providers Providers Providers of Contact 9 paig
News Stories || Non-Relevant Non-Relevant
M&A
and M& Update Wiki & date Wik
Index, Queue Ugost:(:\t’\(’é)'
Anecdotal || for Follow_Up & Index Page
Knowledge If Appropriate
6 Month Repeat
BP Feedback [ e Pas
BP Executes Request Receive Generate Issue
| NDA, State of | | Data Submittal | | Data Submittal,| | QA/QC Form & | | BP Feedback
Community || Arizona & DSCI per Technical Intake & Verification Package &
Feedback Countersign Appendix Transform Process Portal Access
INO INo Tech Impediments IFaiI
Coop Entities & |_| Additional Additional Reverse Additional BP
Trade Associations Follow Up to Follow Up to Mapping & Follow Up to
Determine & Determine & > Submittal to BP Determine &
Federal & IDInsight Resolve Issues Resolve Issues for Approval Resolve Issues
Crowdsource [ | [Non-Coop
Data Review N
Negotiate Yes
Custom NDA | | Escalation to Submit Formatted
with GITA  [Tes GITA
Legend: Involvement No Data to NTIA
— Design
Repetitive Non-Coop 1 esig ate_ pe_r_ScheduIe
Steps on Non-Cooperative, & Utilize for State
6 Month Cycle Escalationto |N° Possibly Escalate Policy as Needed
GITA to NTIA
Source: Data Site Consortium

Inc. (DSCI) 2011 (Rev. VO1B)

The process began with reviewing and mining the Federal Communications Commission’s
(FCC) Universal Licensing System (ULS) for registered providers with FCC Registration
Numbers (FRN), Arizona Corporation Commission (ACC) registered ILECs and CLECs, and
Department of Commerce (DOC) listed telecom firms, as well as external indexes to
broadband providers (e.g. - top Arizona ISP lists, web lists), extracting relevant details,
contacts, and reference information. Additionally, membership in coop entities
(carriers/providers that share infrastructure under a common name) and trade associations
was reviewed to identify potential providers. The Contractor also acted as a collection point to
mine team and external anecdotal knowledge of potential BPs, get references and
intelligence from conversations with, and feedback from BPs, and continually monitor news,
especially as it relates to merger and acquisition (M&A) activity. After these lists were
assembled, the identified providers were analyzed to determine which are relevant BPs.
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DSCI, along with GITA, has periodically reexamined the above sources. Additionally, DSCI
has reviewed federal and IDInsight crowdsource data, converting and analyzing IP addresses
as necessary, to identify previously unknown BPs.

DSCI has continued on with selected non-relevant resellers which are capable of providing
data that can be utilized for verification purposes through their use of a relevant BP’s
infrastructure or otherwise have unigue middle mile infrastructure or other telecom assets of
interest to the State.

Over time, DSCI will retire (deem non-relevant) BPs who merge into other named entities or
go out of business, tracking and documenting the non-relevant providers to provide a
reference source as to who they are and how the non-relevancy determination was made, as
well as document the consideration of the widest practical range of potential BPs for the
project’s purposes, providing a reference source for team knowledge capture and reference.

Broadband Providers Engagement Strategy

First for relevant Broadband Providers, the appropriate NDA engagement and follow on
technical contacts need be identified. If a relevant BP has a FCC FRN listing, we extract the
FRN listed contact and contact vectors as the starting point. If DSCI or GITA team members
are already familiar with a BP’s Arizona responsible personnel, we capture and document
that contact information. Of course, the BP’s website, business registrations, and other
common sources are used as needed.

Then DSCI calls the identified contact person(s), provides a brief overview of the project, and
determines if they would be the appropriate party to engage in NDA consideration,
negotiation, and approval, or data transfer activities (it is recognized that many companies
will want to address the NDA before identifying a data contact person). If so, DSCI will
document the conversation and information obtained to the wiki and proceed to the next step
providing an E-Mail Communications Package.

If not, the contractor will solicit name(s) and contact info of the appropriate NDA authorized
parties. If the above process doesn’t yield needed NDA authorized contact, the contractor will
research the company website and other sources to identify other possible parties, follow the
path/chain to determine and reach the appropriate NDA authorized contact, and escalate to
GITA for assistance if appropriate contact cannot be determined.

During exchanges with a BP’s appropriate NDA contact, the contractor will solicit name(s)
and contact info of relevant Technical point of contact for data ask and submittal facilitation
when appropriate. DSCI offers and describes cooperative technical assistance that could be
provided in response to specific questions or expressions of concern as to the complexity or
difficulty of complying with the request for data. DSCI then enters all gathered information
and a brief log of activities, progress, and issues to the wiki.
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The E-Mail Communications Package was developed as a collaborative effort between DSCI,
GITA, and ASLD. It is organized into a cover letter under the signature of the GITA Director
(State of Arizona CIlO), followed by a more detailed and specific letter from DSCI, a copy of
the standard project NDA, and an Arizona Broadband Provider Technical Appendix (See
Appendix A). The two letters give the project explanation, value proposition, and call to action
with the NDA and Technical Appendix yielding expanded and supporting documentation.

DSCI has developed a standard cover e-mail template which is adapted as needed (perhaps
based on elements from previous conversations) to comprise the body of the cover e-mail for
transmittal of the E-Mail Communications Package. DSCI then fields any initial e-mail, letter,
phone, or in-person responses or questions from the provider and moves to the Initial
Engagement Campaign.

DSCI then telephones the appropriate NDA contact to ensure receipt of the cover e-mail and
Communications Package, as well as field any initial response or questions, inquire as to
general receptiveness to NDA and anticipated internal process for review and execution, note
on the provider’s wiki page any suggested/committed timeframe(s) for anticipated BP
response or requested follow up by them, e-mail and/or call periodically consistent with above
item and project timeframes to keep on BPs “radar” and attempt to keep the process moving
forward. Again, if the process stalls out at any level, DSCI notifies the Arizona project team
members and asks for advice and/or assistance.

DSCI directly notifies Contractor project leaders if any specific objections or issues are noted
by a BP and escalates if the response to those objections or issues requires specialized
domain knowledge or decisions from a “higher authority.” If there are questions on the NDA
content or an expressed desire to modify or negotiate the NDA, DSCI escalates to DSClI’s
NDA negotiating parties. If the BP proves unresponsive or reluctant over a period of time,
DSCI notifies the Arizona project team members and asks for advice and/or assistance to
escalate and follow up.

If the BP indicates a willingness to execute the standard NDA, the data gatherer solicits its
signature and forwards the signed document to the DSCI’s legal advisor who in turn forwards
it to GITA for counter signature. If the BP has questions on the NDA content or an expressed
desire to modify or negotiate the NDA, the data gatherer escalates to the NDA negotiating
parties on the DSCI team. The team’s legal advisor determines the nature of BP questions,
concerns, and/or issues and seeks to address them within the context of the standard NDA. If
deemed necessary, the team'’s legal advisor works with the State and BP to reach a mutually
agreeable modified NDA and proceeds to manage its execution.

Upon conclusion of review and/or negotiations for modification, the DSCI’s legal advisor
receives the BP executed standard or modified NDA, provides it to the State for counter
signature, counter signs on behalf of DSCI, and provides the fully executed version back to
the BP and GITA, posts a copy to the wiki (notated on the provider’s wiki page), and updates
the Index to Providers status page.
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If the BP seems unable to meet the technical appendix requirements for data submittal, DSCI
gualifies the apparent difficulties, as well as explores and negotiates cooperative technical
assistance that could be provided by DSCI in response to issues in complying with the
request for data. If the BP is only willing/able to submit FCC Form 477 data, lists of facilities,
raw coverage maps, or other relevant but insufficient data for a full federal submittal, the
contractor with knowledge and agreement of GITA will offer a reverse mapping option
whereby available data sources will be mapped to estimated coverage by census blocks and
delivery speed(s) consistent with the BP’s technology, presented back to the BP for
confirmation or feedback leading to iterative adjustments, and resulting in a “best guess” for
their current delivery footprint.

Non-Disclosure Agreements (NDA)
NDA Overview

Some of the Arizona providers opted-out of the non-disclosure agreement (“NDA”) process.
However, the vast majority of the providers chose to participate, by negotiating and signing a
NDA. Of the providers that chose to opt-out, they fall into two groupings. A first group
consists of providers that were not sufficiently concerned with misuse of their data to be
motivated to execute a NDA. All providers within this group provided data as required for the
submittals to date. A second group consisted of providers that chose to largely boycott the
mapping process. Members of the second group generally have not provided data. However,
we have been successful in interfacing with the majority of these providers via our reverse
mapping processes wherein we obtain relevant data from third parties and present the data
to each provider for discussion and corrections (see other portions of this report for more
details regarding reverse mapping).

Confidential Data

The Federal Program Definition of “Confidential Data,” as pertains to Notice of Funds
Availability (NOFA) NDAs with Broadband Providers, was originally sourced from the
Mapping NOFA provided in the Federal Registry on July 8, 2009. This definition was
subsequently clarified, as it pertains to NDA'’s between “service providers and awardees” in
the BDIA. BDIA 88106(c)(3) and 106(h)(2), 122 Stat. at 4101-2 requirements apply only to
information submitted by the FCC or a broadband provider to carry out the provisions of the
BDIA and shall not otherwise limit or affect the rules governing public disclosure of
information collected by any federal or state entity under any other federal or state law or
regulation.

Further, the BDIA directed that “as a condition of grant funding under this Program, awardees
may not agree to a more restrictive definition of Confidential Information than the definition
adopted by this Program.” Thus, the BDIA controlled conceptually all provider data that may
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be considered confidential as between the service providers (“Providers”) and awardees (the
“States” and their agents). However, the BDIA allowed for lesser scopes of confidential data.

General NDA Approach

Because Arizona determined that it would utilize a contractor for the purposes of collecting
and processing provider mapping data, necessarily the contractor would see and have at
least temporary custody of the mapping data. Therefore, to be effective, the NDA must bind
not only the State but also its agent, the contractor. As a result, the State evaluated
alternatives by which it could efficiently process NDAs that would bind the provider, the State,
and its agent. The State considered a dual NDA approach, wherein it and the provider signed
a first NDA, and it and its agent signed a second (mirror) NDA. Though effective in legally
binding all three parties, this approach received push-back from the provider community and
portions of the internal reviewing staff at the State. Thus, a second approach was coined in
which a single 3-way NDA was devised. Under this approach all three signatories signed
each NDA. The State used this approach as the Arizona Baseline NDA excepting incumbent
local exchange carriers.

The Arizona Baseline NDA

The Arizona Baseline NDA was drafted for sharing Confidential Information in an
advantageous manner for both the provider and the State. This Baseline NDA is an
agreement wherein the provider (“discloser of the information”) achieves specified safeguards
and the State (“receiver of the information”) is allowed specific uses of the information for a
specified period of two years. Together the discloser and receiver are known as the parties.
Both the safeguards and the specific uses are framed within a consistent set of duties and
obligations to which the parties mutually agree as follows:

1. Definition of the parties and their respective objectives (these are whereas
statements). The Baseline NDA was construed between a disclosing party and a
recipient party, wherein the disclosing party may be an owner of the Confidential
Information or merely may have a present right-of-use of the information.

2. Definition of the confidential information. Herein, the parties negotiated what
information is confidential-within the context of the NOFA/BDIA definition. This
negotiation generally strikes a reasonable compromise between the information
discloser wants for broad inclusive language and the recipient’s desired narrow and
specific language. The definition was constructed as general categories of Confidential
Information followed by specific instances within those categories.

3. Exceptions to confidential information. Exceptions, described both as general
categories and specific instances, were negotiated in an effort to adequately
characterize the confidential information.
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4. Ownership of the confidential information. The Confidential Information provided by
a disclosing party was not always owned by that party, but was rightfully possessed
under an existing license or similar right-of-use of the information. Thus, provisions
were included for this limitation, in which appropriate descriptions and indemnities
were devised, and notice was provided to the underlying property owner associated
with the confidential information.

5. Definition of obligations of confidentiality. Obligations of confidentiality focused to
acceptable use and unacceptable misuse of the Confidential Information by the
recipient. Such obligations also covered secondary disclosures by the agent of the
recipient with appropriate need-to-know requirements and recordkeeping.

6. Exceptions to the obligations of confidentiality. Confidential Information by its
nature must be confidential to someone or in some respect. Once the Confidential
Information loses its confidential nature, it generally becomes freely available to all
comers. Because information that is initially thought to be confidential may not be so,
the NDA also delineated such exceptions. Thus, the NDA listed specific means under
which disclosed information is not deemed confidential, such as the Confidential
Information becoming publicly known by acts of others or discovered by the recipient
by other means.

7. Definition of what constitutes breach of the agreement. Gravamen of breach of the
NDA centers on intentional and unintentional disclosure of the information within the
established term of the agreement. Related considerations included the materiality of a
disclosure and whether it as volitional. It was important that the types of breach were
identified in detail. Again, as with the definition of Confidential Information, it was
helpful to also specify instances that do not constitute breach.

8. Agreement of available remedies for each type of breach. Generally, all breaches
might require that the breaching party immediately notices the disclosing party of such
breach. The NDA provided for such notice, should a breach occur, that provided
sufficient time for the disclosing party to intervene for protecting its rights to the
confidential information where possible. Further, it was appropriate that the recipient
agree that certain breaches equate to irreparable harm to the disclosing party, giving
the disclosing party injunctive rights.

9. Term of the agreement. A term generally entails defining a period required for the
parties to effectively disclose and utilize the information. Here, the NDA term is 2-
years. At the end of the term, and with a potential extension, the recipient must either
return or destroy all confidential data and provide an affidavit to the disclosing party
that it returned or destroyed the information. We anticipate that a second 3-year term
will be negotiated during which the parties will agree to maintain confidentiality of the
information.
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10.Miscellaneous issues. These issues include agreed to law, integration, assignment
rights, notice addresses, dispute resolution means, and the like.

Qwest and Arizona Local Exchange Carrier Association (ALECA) NDA Variants

When the Contractor initially interfaced with Qwest Communications, one of the Arizona local
exchange carriers, the Qwest legal department had already formulated an NDA that was to
their liking and which they desired to make the sole NDA under which they would provide
mapping data to all states. The Qwest NDA was a two party NDA. In subsequent
negotiations, each organization attempted to maintain its particular NDA format and content.
However, as negotiations continued, it became obvious that give-and-take was required. The
grand compromise largely involved Qwest relenting on its definition of what constituted
Confidential Data to the NOFA/BDIA definition; and Arizona consented to Qwest’s 2-party
NDA framework. Also, in order to bind Arizona’s agent (Contractor) a second mirror image
NDA was signed by Qwest and the Contractor.

Once the Qwest NDA was fully executed, conversations with the other Arizona local
exchange carriers which had been held in abeyance were accelerated. Ultimately, all the
Arizona local exchange carriers followed through with the dual NDA approach, based on the
Qwest language, wherein it and each of the other local exchange providers signed a first
NDA with the State and then signed a second NDA with the State’s agent, the Contractor.

Wireless Carrier NDA Variant

The wireless carriers, led by Sprint-Nextel, had also developed their standard NDA prior to
the Arizona NDA team approaching them for securing a mutual NDA. Subsequent
negotiations resulted in Arizona standardizing on a hybrid between its Baseline NDA and the
wireless carriers’ standard NDA. This NDA contained all the elements of the Arizona baseline
NDA, but with modified wording. It also added specific language allowing the provider a right
to enjoin wrongful disclosure of its Confidential Data.
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Data Collection and Integration

Primary Data Collection
Overview

The State’s contractor Data Site Consortium Inc. (DSCI) solicits and receives the BP data
submittals, doing intake processing and usability crosschecks. DSCI's GIS subcontractor
TerraSystems Southwest (TSSW) transforms the data to prepare it for federal submittal,
documents the technical steps performed during that preparation for quality assurance and
BP feedback, leads the team in collaborative data verification sessions, as well as supports
further State use of the data in mapping and policy processes.

Reverse Mapping Role & Processes

The use of reverse mapping was key to depicting broadband coverage for: Broadband
Providers unable to supply coverage area information; Broadband Providers with incomplete
coverage area information; and Non-responsive Broadband Providers. Regardless of the
scenario, DSCI and TSSW employed a number of logical methods to derive “where and
which” broadband services a Broadband Provider likely had available.

Some of the key elements used to initiate reverse mapping included:

e FCC Form 477 data, though dissolving census blocks greater than 2 square miles into
applicable road segments required special techniques and attention

e Central Office (CO)/Digital Subscriber Line Access Multiplexer (DSLAM) location
(wireline) - used in conjunction with distance buffers to best determine "where" outside
plant infrastructure would reside. We used multiple public information sources to
discover CO and DSLAM locations.

e Tower location (wireless) - used propagation models to determine "coverage/reach"
based on services provided (frequencies, lat/long, terrain). We used an “E-coverage”
tool from Wireless Applications Corp as well as “Radio Mobile’s” radio frequency
coverage tools.

e Service Book/Offerings - usually determined through publicly available information
(technology of transmission, speeds, etc.).

e Tribal boundary information (From FCC) - GIS shapefile used to determine Tribal
boundaries and census blocks/road segments contained therein.

e Public Information Sources - from various sources including BPs’ own websites to
provide a "picture” of their network, services, and coverage.

Such reverse map estimations of the BP’s coverage and technology were then presented
back to the BP for confirmation or feedback leading to iterative adjustments, sometimes via
collaborative online viewing sessions, and resulting in a “best guess” for their current delivery
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footprint. BPs without current GIS capabilities were frequently impressed with our techniques
and interested in internally and externally using the reverse mapping outputs.

Native American Mapping Efforts Going Forward

Arizona is home to 21 federally recognized Tribes and over 250,000 Native Americans
(http://edrp.arid.arizona.edu/tribes.html). In many cases, mapping of these Tribal Lands is
covered when we map the underlying Incumbent Local Exchange Carriers (ILECs), cable
companies, and other broadband providers that serve those areas. Six providers are Native
American owned and controlled, serving both on- and off-Indian Land areas. Of these
providers, Hopi Telecommunications Inc. (HTI), the Tohono O’odham Nation, and Fort
Mojave Nation have provided mapping data or directly supported reverse mapping efforts,
are fully cooperative, and we anticipate will continue providing semiannual updates of their
data. Gila River Telecom Inc. (GRTI), San Carlos Apache Telcom Utility, Inc. (SCATUI), and
Saddleback Communications (Salt River Pima-Maricopa Indian Community) have not been
initial-providers of data. Thus, we have reverse mapped these three providers. However, we
have not obtained meaningful feedback of our mapped data directly from these three
providers. But, we have leveraged Federal Communications Commission filings and
crowdsourcing data, as well as like-kind public-data sources for purposes of confirming our
reverse mappings. See Appendix C - Arizona Broadband Provider Case Studies.

Project WIKI Role

The AZ BAP wiki serves as a collaborative platform and shared workspace under PBWorks
utilized by all project personnel to capture and track relevant knowledge and project
deliverables through the entire project lifecycle. Its purpose is to capture knowledge on a near
real-time basis, organize such knowledge in an accessible manner, inform participants as
needed, and codify project deliverables, process, and incremental activities for
documentation and tracking purposes.

Toward that end the wiki includes an Index to Providers page that lists all in-play Providers
for a given submittal. The Index contains progress status information for each submittal. It
includes links to (1) the associated Broadband Provider (BP) page that contains relatively
persistent data and to (2) the more dynamic Quality Assurance/Quality Control (QA/QC) page
for each BP. The QA/QC page summarizes the data submitted by a given BP for a given
submittal cycle. The Index to Providers page is refreshed for each six-month period, and
providers who are no longer in play (due to mergers, acquisitions et al.) are moved to a
separate “holding” page, called the Not-in-play Providers page, from which they can be
resurrected should they become active providers at a later date. Copies of the Index to
Provider pages, the Not-in-play Providers page and the QA/QC pages are saved in the
Historical Documents folder after each round of data submittals.

The BP page contains semi-persistent data including the DBA Name, the FRN, the contact
person, a link to the signed NDA if one exists, and usually a link to the BP’s website.
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Comments are used with all wiki BP pages to record interactions between DSCI personnel
and the BP. The Comments are saved as part of the monthly Backup/Export procedures.

Definition of Unserved and Underserved Communities

Following the Rural Telecommunications Congress (RTC) conference in Mesa in November
2010, we discussed the definitions of underserved and unserved areas (ignoring satellite
coverage). Relying on input from former FCC Commissioner Rachelle Chong we tentatively
agreed to the following definitions:

e Unserved is defined to be an area where there is no Broadband Provider offering a
minimum of 3 Mbps down and 1 Mbps up.

e Underserved is defined to be an area where there is at least one Broadband Provider
offering a minimum of 3 Mbps down but there is no Broadband Provider offering a
minimum of 5 Mbps down and 1 Mbps up.

The FCC target for ubiquitous broadband coverage has been 4 Mbps down and 1 Mbps up.
Arizona policy makers and stakeholders plan to use a working definition for underserved and
unserved areas that will resemble the above specifications, but remains subject to change
going forward.

Standardized BP Naming Conventions

We have developed a standardized BP naming convention for our use in Arizona. Since
provider names vary considerably depending on the context (e.g., Holding Company names,
DBA names, abbreviated names, truncated name portions, et al.) we decided to create a list
of relatively short definitive names that would be familiar to the general public for each BP. In
a few cases where two names are frequently used, such as T-Mobile and Deutsche Telekom,
we have opted to use both, placing one name in parentheses. Wherever possible we have
associated the standardized name with the FRN associated with the latest data set submittal
from the given BP. We are using the standardized names in the Index to Providers page and
in the interactive Arizona Broadband Map as ASLD has incorporated these names to the
State map implementation.

Data Processing Approaches

Census Block: Sources of census block submittals have been either lists or shapefiles of
addresses passed or served or lists of 2000 census blocks served.

Address lists are geocoded against an ESRI composite address locator using the latest
available Navteq road centerline file as a primary reference data set with TIGER 2009 as the
secondary source. Address points falling in census blocks less than or equal to two square
miles are summarized by census block identifier. One summary table for each technology
type is created with one record per census block containing only the fastest reported speeds
in each of the four speed fields (maximum advertised or typical up and down speeds).
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Road Segment: Sources of road segment submittals have been either lists or shapefiles of
addresses passed or served, lists of census blocks, or lists of TIGER 2009 road segments
(by TLID number).

For address lists or shapefiles, an Esri Near analysis is performed on the address points
falling in census blocks greater than or equal to two square miles. This analysis provides a
list of the TIGER 2009 segment ID’s nearest to each address point within a maximum search
radius of 225’. The list of TIGER segment ID’s is summarized by each technology type,
keeping only the fastest reported upload and download speeds for each segment. The
TIGER segments are intersected with dissolved polygons representing census blocks greater
than two square miles, thereby clipping the extent of these segments to the boundary of the
census block areas.

For lists or shapefiles of census blocks, the blocks greater than or equal to two square miles
are used to spatially select the underlying TIGER road segments using a “centroid in”
selection rule. The road segments inherit the technology and speed attributes of the
overlaying census blocks.

For lists of TIGER line ID’s, these lists are summarized by technology type, keeping only the
fastest upload and download speed for each segment and then joined to the TIGER line file
to extract the geometry and attributes of those segments.

Wireless Polygons: Sources of wireless service area are either lists of addresses served,
lists of census tract (477 data) or blocks served, or a shapefile or KML file of estimated
service area boundaries. In some cases, the DSCI team generated these service areas by
feeding tower locations and various technology and spectrum attributes into an RF
propagation program.

Middle Mile: Wireline Middle Mile points were generated from provider data from Lat/Long
and from addresses both directly from providers. Wireless Middle Mile points were derived
from lat/long coordinates from the provider, through a commercial database from Wireless
Applications Corp., or from public information. Ownership and backhaul type was derived
from a combination of public sources and provider information. In either instance, information
was converted to decimal latitude/longitude coordinates. Elevation attributes were added by
overlaying on a statewide 10-meter Digital Elevation Model. Census block attributes
(FULLFIPSID) were added through an overlay process.

Data Processing Issues

Improving Address, Census and Road Segment: TIGER roads are the source of geometry
for our road segment submittal. TIGER files have a large number of records with no address
element information, especially in rural areas. For the Spring 2011 delivery we added local
streets in Cochise County to help improve low match rates from a particular provider in that
area. In the future we will be transitioning to more local geocoding references (streets and
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parcels) as they become available. From these local sources we can not only geocode but
also pull geometry into the NTIA deliverables. We are also working on an application that will
parse and fix address elements that have obvious errors prior to geocoding. We may also
use commercial geocoding services where we cannot find a match through other means. We
do not plan to manually match provider addresses.

Improving Road Segment Identification: For this delivery we have moved from identifying
road segments strictly by geocoding to TIGER and instead are using geocoded points
derived from both Navteq and TIGER reference data to find TIGER arcs within 225’ of these
points for inclusion in our deliverable. Using only TIGER, we often experience a very low
geocoding rate and are therefore likely under-reporting broadband availability. Based on an
analysis of our Fall 2010 technique against this new “buffer” approach, we determined we
would get an average of about 85% of geocoded points involved in the road selection
process vs. 40-60% in many cases using only TIGER. One downside to this approach is that
we likely include roads that are not actually in the Providers’ databases, but we assume that if
a road is within 225’ of one that is serviced, there is a good chance that new road can be
serviced as well. A second drawback is that we may be selecting road segments that fall in
census blocks <= 2 square miles. We handle this by intersecting our road networks with
census block areas > 2 square miles, leaving only the portions or entire road segments that
fall in the larger census blocks. When we have obtained local, highly accurate and
maintained road networks and we can get geocoding rates up into the mid 80’s or higher, we
will likely return to a geocoding approach for identifying road segments in the larger census
blocks.

Improving Rural Area Broadband Areas: For very rural areas where even the combined
Navteg/TIGER geocoding rates are low, we have opted to use buffered middle mile points to
identify census blocks in the service area. For example, we processed a list of DSLAM
locations and service radii from the Frontier telecom group, buffered them by a provider-
declared radii distance of 15,000 feet and then selected census blocks that intersected. In the
Fall 2010 delivery we obtained only a 2% match rate on the Frontier - Navajo Telecomm
groups submittal and therefore did not include their service in that delivery. For the Spring
2011 delivery, we used buffered DSLAM to identify census blocks and road segments which
resulted in a significant increase in the census and road segment matches. In other Frontier
areas, we kept Census Blocks that geocoded for the Fall 2010 delivery and added those
census blocks that intersected a DSLAM buffer. We only kept road segments in Census
Blocks greater than 2 square miles that intersected the DSLAM buffers, as review with local
experts indicated this was a more reasonable depiction of where service actually was
provided.

Reporting Multiple Speeds by Census Block or Road Segment: We use a summarize
function with speed fields set to MAX so that only the fastest up and down speed for any
given census block or road segment for any given Provider and Technology is reported. For
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example, a census block for a given Provider with three reported speeds (3,2, 3,3, 4,2) would
get a 4,3 reported.

Errata:

e Provider Name: we get rid of all commas but leave in periods assuming a CSV export
would be less useful if commas were left in.

e For road segment data, we use a script that gives us the minimum and maximum
address numbers across the four TIGER address number fields thereby meeting the
NTIA requirement for these fields.

Data Processing Automation Project

For the September 2011 delivery, DSCI through GIS subcontractor TSSW is developing and
testing a sophisticated data formatting and validation application that should improve the
speed and accuracy of the numerous manual steps we now undertake to format and
evaluate/fix anomalies in provider data submittals.

Community Anchor Institutions (CAI)

CAIl Data Sources

Data for the Community Anchor Institutions (CAls) reside in many different locations
throughout Arizona and were collected from data custodians and/or data integrators
throughout the State. This effort has two major components, the identification and geo-
location of the CAl entities and the collection of data related to the status of their broadband
usage. Both of these components have significant challenges for development and
maintenance. The State does not currently have any centralized databases that could serve
as a core basic backbone for CAl data development. Thus a sizeable data collection and
standardization effort exists. The Arizona Broadband Mapping Project provides impetus for
one of the first State efforts to consolidate CAl data into one database.

A considerable effort in basic data development working with local government websites and
one to one contacts has been required to address some basic aspects of the CAl data
collection. Numerous organizations in Arizona maintain locational information regarding some
categories of CAl data but these are all of varying formats and currency. In many cases the
project has had to assist CAl location data custodians in the update of some aspects of the
basic locational data. The Project also is, in most cases, the first time that CAl managers
have developed information regarding the level of broadband services for their institutions.
This poses a host of challenges regarding a large number of existing processes in many
organizations. Some aspects of these challenges are described in the CAl challenges part of
this paper.
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CAl locational and broadband data (for some broadband data items in some categories) was
collected from the following sources listed below. Each incoming data set is completely
unique and locational information, addresses and their formats and coordinate locations and
their formats varied widely. Contributions from the Arizona State Land Department listed
below constituted both original data creation and supplemental work on certain categories of
data. Along with these data sources several additional data sources, not listed here, are
starting to be incorporated into the data set to complete certain categories of data for their

basic locational information.

Category 1: Public Schools (K - 12)

Arizona Department of Environmental Quality (ADEQ)
Victor Gass

Email: Gass.Victor@azdeq.gov

Phone: (602) 771-4517

State Cartographers Office (SCO)
Tim Colman

Email: Tcolman@land.az.gov
Phone: (602) 542-3249

Arizona Counter Terrorism Information Center (AcTIC)
Sharon Nicholson

Email: Snicholson@azdps.gov

Phone: (602) 644-5830

Arizona Department of Education (ADOE)
John Eickman
Email: John.Eickman@azed.qgov

Cateqgory 2: Libraries

Arizona Counter Terrorism Information Center (AcTIC)
Sharon Nicholson

Email: Snicholson@azdps.gov

Phone: (602) 644-5830

Arizona State Land Department (ASLD)
Anthony Maslowicz

Email: amaslowicz@land.az.gov
Phone: (602) 542-2606

Libraries Consultant
Malavika Muralidharam
Email: mala@lib.az.us
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Phone: (602) 926-3601

Category 3: Medical/Healthcare

Arizona Department of Health Services (ADHS)
Angela Wills

Email: WillsA@azdhs.gov

Phone: (602) 364-0462

Arizona Counter Terrorism Information Center (AcTIC)
Sharon Nicholson

Email: Snicholson@azdps.qgov

Phone: (602) 644-5830

Cateqory 4: Public Safety

Arizona State Land Department (ASLD)
Anthony Maslowicz

Email: amaslowicz@land.az.gov
Phone: (602) 542-2606

Arizona Counter Terrorism Information Center (AcTIC)
Sharon Nicholson

Email: Snicholson@azdps.gov

Phone: (602) 644-5830

Category 5: Universities, Colleges and Post-Secondary

Arizona Department of Environmental Quality (ADEQ)
Victor Gass

Email: Gass.Victor@azdeq.gov

Phone: (602) 771-4517

Category 6: Other Government Buildings

Arizona State Land Department (ASLD)
Anthony Maslowicz

Email: amaslowicz@land.az.gov
Phone: (602) 542-2606

Arizona Counter Terrorism Information Center (AcTIC)
Sharon Nicholson

Email: Snicholson@azdps.gov

Phone: (602) 644-5830
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Arizona Department of Health Services (ADHS)
Angela Wills

Email: WillsA@azdhs.gov

Phone: (602) 364-0462

Cateqgory 7: Other Non-Government Buildings

Arizona State Land Department (ASLD)
Anthony Maslowicz

Email: amaslowicz@land.az.gov
Phone: (602) 542-2606

Arizona Department of Health Services (ADHS)
Angela Wills

Email: WillsA@azdhs.gov

Phone: (602) 364-0462

CAl Process Steps

After the data was collected from multiple sources listed above it was processed with the goal
of populating the CAIl Feature Class within a Geodatabase constructed for delivery to NTIA.
The NTIA geodatabase specifications were utilized for the target geodatabase which was to
receive the CAl data and to be transferred to NTIA. In our initial approach incoming data sets
of various formats were processed into Esri shapefiles for the various CAI categories and
then loaded in the CAl feature class of geodatabase. Data were received from sources as
either Excel files or ASCII text files of address locations or as Esri shapefiles which already
had the locations as X,Y points and usually also contained some form of street addressing as
well. The formats of all of these incoming files were different.

In general a set of processing steps was applied to the data to eventually convert it into an
Esri shapefile that was loaded into the final geodatabase. The steps listed below were utilized
in the processing of Excel and ASCII text files. For incoming shapefiles step one does not
apply and step four was not necessary. Some datum and projection transformations were
also performed on the shapefiles to standardize those formats.
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General CAl Data Processing Steps

1. Excel Tables or ASCII text files containing names and addresses of Community
Anchors were obtained from various sources.

2. The data were then brought into Microsoft Access and the ADDRESS field(s) were
parsed into BLDGNBR, PREDIR, STREETNAME, STREETTYPE, SUFFDIR, CITY
and ZIP5. Data were then exported out as .dbf files for additional processing

3. The STATECODE field was added with the value set to AZ in ARCGIS as was
subsequent processing.

4. The Esri Geocoding Software Tool was used to generate WGS84 Latitude/Longitude
Coordinates in Decimal Degrees using the parsed Address Fields.

5. The resulting file, with (X, Y) data points was converted to a shapefile in Geographic
Coordinates using Datum WGS84.

6. The resulting shapefile with Point Data was overlaid on the 2010 TIGER/Line Census
Block shapefile in order to extract the FULLFIPSID information.

7. The CAICAT field was added to enable the data to be sorted based on the 7
Community Anchor Categories.

8. A unique CAIID value was assigned to each Community Anchor record.

9. The following Broadband attributes were added: BBSERVICE, PublicWiFi,
TRANSTECH, MAXADDOWN, MAXADUP.

10.This resulted in a set of formatted shapefiles for the various CAl categories which were
then loaded into the CAl feature class of the geodatabase.

CAl Issues

CAls without Building Numbers: We had to drop a significant number of CAl data points for
our April 2011 submission. These data points were located in Rural Areas where they did not
have an address or Building Number. It is not unusual to have Rural Addresses that lack this
information. In very rural areas of Arizona, which are often the areas which would most
benefit from improved broadband services, locations are given by how many feet from an
intersection or how close a building is to a known landmark (for instance, fire stations are
notated as “...four hundred feet from the intersection next to the billboard sign.” We often had
a valid Lat/Long coordinate pair that was not derived from address geocoding. Many CAls are
located by heads up digitizing from digital orthophotos or locating by field GPS units. Based
on the Lat/Long coordinates, rather than an accurate or valid address, we obtained a point on
the map that was spatially accurate and valid. This data was often provided by state agencies
that were required to locate offices for their programs. They did not have good address data
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and sent out staff to GPS the location of required offices. Unfortunately, we had to drop these
CAls, which had accurate X, y coordinates, from our submission, because they failed the
Python QA Script check. Currently, the QA Script flags all records that do not have a Building
Number as "failed". Arizona is not just rural, but in some places, still frontier. Many western
states may also face this issue and it would be useful for us to have an option which would
allow us to include CAl features that have an accurate X, y coordinate and lack good address
and building number data. One option may be to add a data field that identifies x, y locations
that were developed through GPS or digitizing and should be retained. These data would
then still be able to be submitted to FCC and appear on maps and be available for spatial
analysis and planning for broadband development.

Broadband Provider Requests for CAl Information: All Broadband Providers on State
contract for telecom services and others known or suspected to be providing broadband
services to CAls were sent a request letter and associated spreadsheet to enter data on the
identified CAls that they serve. None responded, however future plans include requiring
those on State contract for telecom services to do so as part of their contract obligations and
expectations.

Managing the Diversity of CAl Data: We are well on the way to having a good database of
Arizona CAl locations, but need to deal with additional complexities related to developing
data for the level of broadband service provided to the CAl locations in our database. We are
putting together a State work group and are conducting outreach to those CAls that have
state agencies to act as data custodians for location and we can communicate and
coordinate with those data custodians to develop methods for those institutions to self report
their level of broadband services. In many cases, the databases and maps we are developing
as part of the AZ Broadband Mapping Project provide incentive for agencies or data
custodians to obtain information about their facilities. It is much harder to obtain broadband
service levels from local government agencies due to the distributed nature of their managing
agencies.

To that end, ASLD has done substantial outreach to local government agencies, throughout
the state, and has created a comprehensive listing of local government facilities. ASLD has
been developing a master database and data structure for these local government CAI
facilities as well as for all other CAI categories. This will help us populate both location and
broadband service levels, and more readily provide this data to NTIA, as the data becomes
available to us from data custodians or integrators. A critical benefit of this approach is that
feature level metadata can be added and fields for controlling data status currency and
sources can be added. These will be critical in managing large amounts of incoming and
diverse data and staging the data for update provision and updates of the Arizona Broadband
Maps community anchor layer. Appendix B shows our initial data structure for the CAI
management database. The structure is expected to change some as we gain more
experience with its use and operations.
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Project Data Flow and Security

Data Site Consortium Inc. (DSCI) provides a secure web browser-based portal supporting the
Arizona Broadband Mapping Project for use by DSCI personnel, GIS subcontractor
TerraSystems Southwest (TSSW), the Arizona State Land Department (ASLD), the
Government Information Technology Agency (GITA), and participating Broadband Providers
(BP). To submit data the BP user logs in to the portal on the server, which can only be
accessed by a unique username and password. The BP may use any web browser (Internet
Explorer, Firefox, Safari or Chrome) to access the portal. After a successful login, the BP can
“drag and drop” files to the browser window for upload. The BP user account is deactivated
after successful transfer. The data is stored on an encrypted device in a secure facility. After
data transformation and data examination and correction, along with related processing, the
data is made available for review and verification by the BP user. The BP user can access
and review the transformed data (as formatted for federal submittal in GIS readable format)
and derived data (such as maps in PDF and KML formats) prior to its delivery to NTIA as part
of DSCI’'s BP feedback process and for verification tasks.

Data Flow

Broadband Mapping Project
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Validation

Validation Overview

Receipt of Broadband Provider data sets by DSCI in response to an active submittal request
or via the private portal as a preferred direct means triggers DSCI staff to perform a “first
touch” analysis consisting of inspection of the data set(s), noting of specific technical
characteristics, and determination of whether the data is sufficiently present and formatted for
subsequent processing. If so, this is noted on the provider wiki page and the responsible
DSCI staff member records meta information pertaining to the data submittal on the QA/QC
wiki form for the data submittal. The data set then is processed as necessary to be compliant
with federal data format requirements, and loaded into the data repository. The received data
is then scheduled for review in a collaborative verification session with appropriate parties.
The collaborative verification session identifies any data quality issues and assignments for
additional verification activities and note anomalies, observations, and planned remedial
actions to the wiki.

DSCI and TSSW staff reviews all BP data sets in a collaborative real-time shared view
environment to verify and further qualify the submitted data. Collaborative verification
sessions look specifically for spatial and technical logic issues present in provider
submissions as detailed in Appendix D. Additional resources are employed such as
community anchor institution data, licensed databases, lists of COs and DSLAMs, federal
and state crowd-sourced data, field verification testing, etc. If the team identifies any
significant perceived anomalies in coverage and speed, generates appropriate notes and
documentation, then seeks to resolve by providing feedback to BPs to explain or correct the
data submittal for the current round or in subsequent rounds.

DSCI staff then prepares a brief Provider Technical Feedback Form for each BP data
submittal distilling the content of the QA/QC form into a brief and more readable format for
inclusion in the BP Feedback Package to be issued by GITA. Identified anomalies and issues
are highlighted and the BP is engaged to consider and help correct them.

Business Logic Rules

Data is submitted in collections called data sets, data files and records. A data file is one
particular file submitted by a provider (e.g. address-specific data file, census block data file,
middle-mile data file, etc.) Data files correspond directly to a feature class (GIS) or table
(SQL). A data set consists of all files submitted by a provider. This corresponds to a feature
data set (GIS) or database (SQL). The top-down hierarchy is: Data set contains data files
contains records.

The attributes we validate immediately upon receipt of a data set are: currency of the data,
evaluated by the date the BP specifies or the date received if the BP does not specify a date
(the data is then assumed to be current); accuracy of the data, including both content
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accuracy and spatial accuracy; cleanliness or edited quality of the data (e.g., misspellings,
typos, transcription errors, missing field values); granularity of the data (e.g., street address,
street or road segment, census block, census tract); data format (e.g., text file, shapefile,
spreadsheet); and overall completeness (all BP customers are represented as opposed to a
subset of customers).

Confidence/Reliability Index Development

As we collect broadband data from a variety of sources we need to assign some kind of
indicator to the various data sets to indicate how reliable the data is. Such a reliability metric
is sometimes referred to as our level of confidence in the data. Some other terms that are
used to describe this metric are data quality and data validity. Another metric that is relevant
refers to the value of the data. Data may be very reliable but still be of little value to us (e.g., it
may be out of date). So we need to account for its value as well as its reliability.

The “Reliability” Index measures how reliable the data is (how well does it reflect the “real”
situation). It is derived mainly from the accuracy, cleanliness, completeness and format of the
data.

The “Value” Index measures how valuable the data is to the project. The data might be very
reliable, but it may be old and not very specific. While subjectively assigned, the “Value”
Index helps to prioritize processing and verification tasks. The “Value” Index is derived from
the currency, granularity, completeness and format of the data.

Feedback Loop

If DSCI’s first touch data inspection detects submission issues (omissions, errors, structural
inconsistencies) to an extent that would prevent subsequent processing and submittal, DSCI
will designate the data as having a “Not Passed” status and enter information describing the
deficiencies onto the appropriate wiki pages. DSCI will then work with the provider to address
the issues for the current submission and/or in subsequent submissions.

In cases where technical issues present a barrier to a successful data submission by the BP,
the DSCI team employs creative solutions that assist the BP in providing a data product that
contains the minimum content necessary to transform the data to meet the minimum
NTIA/FCC specifications. Such solutions include the provision of PDF or KML format maps of
their service territory upon which providers can mark up their service area, speeds, and
technologies, and spatial analysis of BP service areas based on the known operating
characteristics and physical constraints of the technologies employed.

If the DSCI and TSSW team identifies any significant perceived anomalies in coverage and
speed, it generates appropriate notes and documentation, then seeks to resolve the
anomalies by providing feedback to BPs to explain or correct the data submittal for the
current round or in subsequent rounds. When possible such issues will be incorporated into
the Provider Technical Feedback Form included with the feedback packet. Otherwise,
identified issues are brought directly, via email, to provider data contacts by the contractor
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team. GITA relies on the Contractor for the provision of broadband-specific technical
information and logic that should be incorporated into the data review sessions.

Statistical Models
No statistical models are currently applied to compile and analyze the data.
3rd Party Publicly Available Data

FCC Form 477 Data: The FCC requires all facilities-based providers to submit a Form 477
data which is then used to produce Local Telephone Competition and Broadband Data for
analysis and reporting. The associated FCC Registration Number (FRN) is a key data
identification and indexing element and the underlying data, though significantly limited in the
desired broadband accuracy and granularity, has proved useful for identifying relevant
Broadband Providers and as a starting point for some reverse mapping activities.

American Roamer: DSCI licenses American Roamer data for Arizona from Esri which
provides a substantial view of wireless voice and advanced services coverage patterns. The
data set has proven of substantial use in cross checking mobile Broadband Providers’
declared coverage and gaps. With the dynamic nature of the mobile industry and advancing
3G and 4G deployments, American Roamer data will be licensed on an ongoing basis to
support DSCI verification activities.

Cable Boundaries/Media Maps: DSCI licenses Cable Boundaries data from Esri for Arizona
for use as a primary verification source for cable wireline providers. It is based on information
from MediaPrints developed by Direct Group and Warren Communications and updated
guarterly. Cable Boundaries data provides current information about cable services by area
and has data variables including primary ownership, subscribers, miles of plant, and digital
capability. The data are available in a variety of geographies. Though initially useful in
verification for comparing declared cable broadband coverage, it generally has proved to
grossly overestimate the BPs broadband service territory and is a coarse tool of limited utility.

TeleAtlas Central Offices & Wire Centers: DSCI licenses TeleAtlas Central Offices & Wire
Centers from Esri for ILEC and CLEC base facilities identification. Such data is available from
a variety of sources and tends to remain relatively constant over time. Also, since it doesn’t
capture Digital Subscriber Line Access Multiplexer (DSLAM) locations, it must be
complemented by other means to be useful in verifying wireline LEC coverage and gaps.

Wireless Applications, Corp. SiteSync: PowerSearch manages queries to multiple
databases including FCC, FAA, licensed microwave, and tower companies to look for
structures or towers placed in designated areas and often reveals the specific broadband
providers collocating on those towers. eCoverage projects signal propagation and terrain
coverage using high-resolution terrain data and Longley-Rice frequency calculations through
an easy to use downlink coverage and contour generator with easily adjustable parameters
like antenna, azimuth height, frequency, and power.
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Federal Crowdsourced Data: The FCC offers an online Consumer Broadband Test
(http://www.broadband.gov/qualitytest/about/) to give consumers additional information about
the quality of their broadband connections and to create awareness about the importance of
broadband quality in accessing content and services over the internet. The FCC
complements the data collected from the Consumer Broadband Test with the submitted
street address and other data, aggregating it to several monthly files grouped by State and
available for secured download. DSCI processes the wireline and wireless results files,
converting IP addresses to named Broadband Providers, and otherwise prepares the data for
use in collaborative verification procedures. These data sets have proved extremely useful in
confirming declared and/or estimated BP coverage and speeds, leading to detection of core
data anomalies and issues that have largely been corrected with BP participation, thus
yielding much more accurate and reliable data submittals.

ID Insight Crowdsourced Data: DSCI licenses the BroadBand Scout database from ID
Insight for all 15 Arizona counties. ID Insight uses proprietary analytic modeling, demographic
data, and retail Internet order data that include physical and IP addresses, to detail consumer
access types and transmission speeds keyed to geographic locations which contribute to our
verification views of BP footprints and coverage gaps. To date, this data source has proved
complementary to the FCC crowdsourced data and only contributed incremental knowledge
and detection of data set anomalies in a limited number of cases. However, detailed review of
IP addresses and BPs has led to the identification of several additional relevant BPs that
have since been successfully engaged by DSCI.
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Arizona Broadband Map

Arizona Broadband Map Overview

The Arizona Broadband Map (http://broadbandmap.az.gov/map) is an interactive mapping
application designed for the end-user to find and list Broadband Service Providers at any
location within Arizona.

[KWE’”

The application allows the end-user to enter a street address to zoom to a location and
identify the Broadband Service Providers in the immediate vicinity.
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Several data layers are available for the user to turn on to obtain visual displays of the
locations of various types of Broadband Services (Fiber, DSL, T1/Tn, Cable, Fixed Wireless,
and Mobile Wireless). Maximum advertised Broadband download speeds can also be shown
on the map by various Speed Tiers of download speed.

The application also allows the end-user to display related map layers like Community
Anchor Institutions, City Boundaries, Land Ownership and Census Blocks less than 2 square
miles that have some kind of Broadband Service.
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Arizona Broadband Map Details

The Arizona Broadband Mapping Application is built upon Esri’'s ArcGIS Server 10.1
Technology.

A light-weight Adobe Flash based browser application is used on the Client Side to view the
Broadband Map Services served by the ArcGIS Application Server running on the Server
Side. The Client Side Adobe Flash based browser is based on the Esri Flex Viewer Template
2.2 that utilizes the ArcGIS API Library for Flex, designed and coded by Esri.

The application contains 6 widgets to help the end-user locate an address, list the Broadband
Providers, create Bookmarks, view and manage the map layers, identify the Community
Anchors and print a hard copy.
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A Help/About section is provided to include the Disclaimers, Privacy Policies, Information on

the Map, Contact information and links to take a Speed Test.

The Help/About section also includes an extensive Help component with a comprehensive

Guided Tour to show the end-user how to use the application.

http://broadbandmap.az.qgov/about/help.htm

< HELP - Windows Internet Explorer

A— A v 1& http://broadbandmap.az.gov/about/help.htm ﬂ i % j

act o/

. File Edit View Favorites Tools Help : @ Snaglt &
v¢ & |=rPage v ¥ Tools v

| Help
Overview:

l A Take a Guided Tour (Try this firsg))
I 2 | Exploring the Main Components
~ 3 | Navigating around the Map using the Pan and Zoom Tools

Using the Widgets:

I 4 Zooming to a Street Address using the [Locate Providers Widget]

| 6 | Saving your favorite locations using the [Bookmarks Widget]

Broadband Providers:

IV 7 Alphabetical List of Broadband Providers and Website Addresses
I 8 | List of Broadband Providers by Type of Service

S Listing Broadband Providers at any location using the [List Providers Widget]

E

http://broadbandmap.az.gov/about/o & Internet

*100%

-

The initial version of the map as described above has been developed. Additional
customization will be added to future versions of the map to contain additional broadband
status and planning information and greater user capabilities. The Arizona Broadband Map
will have its main access point from the Arizona State Broadband Portal described in the next

section.
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Arizona Broadband Portal Plans

GITA is developing an Arizona Broadband Information Portal as a government website. The
initial release of this portal will be available to the public by June, 2011 at
http://www.azbroadband.gov/. This website will provide the public with general information
about Arizona’s Broadband Planning and Mapping Initiatives funded under our NTIA grants.
The site will provide links to the sites for the State of Arizona Broadband Map
(http://broadbandmap.az.gov/map), as well as the NTIA National Broadband Map
(http://www.broadband.gov/maps/), and will provide a mechanism for users to do speed tests
on their current broadband services and report the results to us for use speed verification
efforts. This data will be incorporated into our broadband database and made available on
our Arizona Broadband map. The site will also provide information about our community -
outreach efforts as well as links to other state and local resources interested in or providing
support for broadband and economic development in Arizona. Additionally, the site will
provide information about the sources of data behind the map and how the mapping data is
processed, the potential residential and commercial uses for the map.

The Arizona Broadband Information portal will also be integrated with social media
capabilities such as RSS feeds, Twitter, and Facebook supported by experts within our State
Health Department who have successfully developed outreach programs based on these
new media capabilities.

Additionally, on pages requiring a secure log-in, the GITA portal will support the reporting of
Community Anchor Institution connectivity, speeds, costs, and miscellaneous contact
information, and help us establish their rural broadband deficits in response to a
comprehensive out-reach campaign GITA will initiate in mid-2011.
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Appendix A - Arizona Broadband Provider Technical
Appendix

OVERVIEW

This document provides data specifications and delivery options for the Arizona Broadband Mapping
Project, which is part of the nationwide NTIA Broadband Data and Development Program.

Under the NTIA program, each Broadband Provider (BP) is requested to provide information
regarding the availability and delivery of broadband services if their company or organization:

- Offers broadband services to end users in Arizona, or could do so within a typical service
interval without extraordinary effort, or

- Owns facilities in Arizona that make possible the delivery of broadband services by other
companies meeting the description above.

Throughout this document, we address how data may be formatted, submitted and securely
transferred to the State of Arizona. The availability and validity of the data is critical to portray each BP
accurately.

While we ask every BP to submit as much data as required in the NTIA formats described below, we
recognize the effort this may require. Ultimately, we seek the data in a format easiest for the BP and
we’re glad to provide support in the preparation and submittal of the data.

Provider data may be uploaded to the State of Arizona through a simple, safe and secure channel at
https://www.azbbmp.com. Each provider will be given a unique username and password that will be
active only during the submittal process. (Refer to page 9 of this document for additional details)

DEFINITIONS

“Broadband service” is the provision, on either a commercial or noncommercial basis, of data
transmission technology that provides data transmission to and from the Internet with advertised
speeds of at least 768 kilobits per second (kbps) downstream, and greater than 200 kbps upstream,
to end users.

A “facilities-based” broadband provider offers service connections to end user locations if the
company or organization:

1. Owns the portion of the physical facility that terminates at the end user location

2. Obtains unbundled network elements (UNESs), special access lines or other leased facilities
that terminate at the end user location and supplies or equips them as broadband, or

3. Supplies or equips a broadband wireless channel to the end user location over licensed or
unlicensed wireless spectrums including satellite transmission.

An “end user” of broadband service is a residential or business party, institution, or state or local
government entity that may use broadband Internet service for its own purposes, and that does not
resell such service to other entities or incorporate such service into retail Internet-access services that
it provides. (For this purpose, Internet Service Providers “ISPs” are not “end users.”)
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REQUESTED DATA

The State of Arizona asks that each BP contribute detailed data for both wireline and/or wireless
coverage areas. In addition to coverage areas, information regarding transmission technology,
upstream and downstream speed is also requested.

All data submittals should include “common” information, including,

1. Technology of Transmission
2. Speed (Upstream/Downstream)
3. FRN (FCC Registration Number)

Technology of Transmission

The technology of transmission refers to the methodology or platform(s) by which a BP services their
customer. The NTIA has developed a “model” where specific codes depict different technologies:

Code Description
10 Asymmetric DSL
20 Symmetric DSL
30 Other Copper Wireline - T1, NxT1, EOC
40 Cable Modem - DOCSIS 3.0
41 Cable Modem - Other
50 Optical Fiber/Fiber to the End User
60 Satellite
70 Terrestrial Fixed Wireless - Unlicensed
71 Terrestrial Fixed Wireless - Licensed
80 Terrestrial Mobile Wireless
90 Electric Power Line
0 All Other

Speed Tables

Speed of Broadband service(s) should be specified as both maximum advertised upstream and
downstream speeds as well as “typical” speeds achieved by end users. The NTIA has established a
set of codes for Upstream and Downstream bandwidth speeds:

Speed Tier Codes Table
Upload
Speed Download
Tier Speed Tier Description

2 n/a Greater than 200 Kbps and less than 768 Kbps
3 3 Greater than or equal to 768 Kbps and less than 1.5 Mbps
4 4 Greater than or equal to 1.5 Mbps and less than 3 Mbps
5 5 Greater than or equal to 3 Mbps and less than 6 Mbps
6 6 Greater than or equal to 6 Mbps and less than 10 Mbps
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Greater than or equal to 10 Mbps and less than 25 Mbps

Greater than or equal to 25 Mbps and less than 50 Mbps

Greater than or equal to 50 Mbps and less than 100 Mbps

10

10 Greater than or equal to 100 Mbps and less than 1 Gbhps

11

11 Greater than or equal to 1 Gbps

Please note that, for a particular transmission technology, not all speeds are applicable, and
submitted data will be checked against the NTIA established applicable speeds.

FCC Registration Number (FRN)

We ask that each BP provide their FCC Registration Number(s) (FRN). If any BP has more than one
FRN, we ask that each data set submitted be tied to one and only one FRN. If in doubt concerning
your FRN, please visit https://fjallfoss.fcc.gov/coresWeb/simpleSearch.do for verification.

Wireline Broadband Coverage

Wireline coverage area may be reported by any of the following:

1.

Individual street address* where broadband service is available to end users.

2. Road Segments, allowable only for areas where census blocks are greater than 2.0 square

miles in area, using:
a. Arizona road centerline data - shapefile format road segments from current local

sources are preferred, including all NTIA required fields for address ranges (minimum
and maximum address on the segment), street prefix direction, street names, street
type, street suffix direction, city, ZIP5 and ZIP4 (if available), with each element in a
separate field. Alternatively, each segment can be identified in a table (non-GIS format)
with a beginning and ending address range, street prefix direction, street name, street
type, street suffix direction, city and ZIP codes in separate fields. Please note that a
segment identifier (ID) field to your street network segments will not help us as we do
not have access to that network.

US Census TIGER/Line Road Files - shapefile format road segments from the latest
Census TIGER files (2009 or 2010) including all NTIA required fields for address
ranges, street prefix direction, street names, street types, street suffix direction, city,
etc. Alternatively, each segment can be identified in a table (non-GIS format) with a
TIGER Line ID (TLID) for the 2009 or 2010 version of Census TIGER files. BPs should
indicate which Census version (2009 or 2010) was used in preparing the submittal.

3. Census block, allowable only for areas where census blocks are less than or equal to 2.0

square miles in area.

* Please note that in all cases, wireline broadband availability will be aggregated to Census Block
(for blocks <= 2 sg mi) or Street Segment (for blocks > 2 sq mi) as per the NTIA specifications,
and in no case will specific addresses be included in the Arizona or federal broadband

maps.

For those providers who wish to submit FCC Form 477 data, it is imperative that we have
information that is more granular than census tract data. Any provider offering service
boundary/areas, please make available in GIS (Geographical Information System/Esri shapefile)
or Google Earth (KML) format
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Data Format

By Address - Defined as broadband service available, including service type and advertised speed, to
a specific “end user” by physical address. Typical submittal formats include excel spreadsheets, flat
text files (.csv or .txt), and database tables (Access or SQL). Data should represent the following
fields:

Technology Maximum Maximum Typical Typical
FRN Address | City | State | ZIP4 of Downstream | Upstream | Downstream Upstream
Transmission Speed Speed Speed Speed
123
19567460 | Main St Here AZ 88888 10 6 2 5 2
222 1st
19567460 | Ave There AZ 88800 41 5 2 4 1
445 Elm
19567460 | St Every AZ 87654 50 10 7 9 7

Where possible, include the category of end user by the following:

Code Description
1 Residential user
2 Governmental user
3 Small Business user
4 Medium or Large Business user
5 Other

By Census Block - In lieu of reporting address-specific data, BPs may provide list of all census blocks,
two square miles or less in area, in which broadband service is available to end users, along with
the same service characteristics address points contain (technology of transmission and maximum
and typical speeds).

If this option is employed, BPs are encouraged to use geographic information system (GIS)
compatible software to select a subset of census blocks. Please include the full 15 digit FIPS (Federal
Information Processing Standards) Census Block ID. These can be identifiers for Census 2000, 2009
or 2010 Census Blocks; please specify which version was used. GIS formats for these resources can
be found at the US Census Bureau download site (Census 2000 is included with either 2009 or 2010
downloads)

= US Census Bureau’s 2009 TIGER/line files at
http://www.census.gov/geo/www/tiger/tgrshp2009/tgrshp2009.html

= US Census Bureau’s 2010 TIGER/line files at
http://www.census.gov/geo/www/tiger/tgrshp2010/tgrshp2010.html

Data should represent the following fields:

Technology Maximum Maximum Typical Typical
Census Block of Downstream | Upstream | Downstream Upstream
FRN 15-digit FIPS Transmission Speed Speed Speed Speed
19567460 | 40059412001036 10 6 2 5 2
19567460 | 40159501003174 41 5 2 4 1
19567460 | 40139410001010 50 10 7 9 7
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By Road Segment - in lieu of reporting address-specific data, BPs may report a list of street segments
with address ranges in which broadband service is available to end users along with the same service
characteristics address points (technology of transmission and speed).

If this option is employed, BPs are encouraged to use geographic information system (GIS)
compatible software to select a subset of road segments (from either of the GIS data sets listed
below). The basic service information fields (Technology of Transmission, Maximum Advertised
Downstream/Upstream speed and Typical Downstream/Upstream speed) should then be attached to
each road segment to characterize the broadband service along each road.

US Census Bureau TIGER/line shapefiles can be accessed at the previously listed sites. Again,
please report which data set was used in preparing your data.

FRN agm o | agax | prefixpir | Steet S;Ug:t City | State | zIP
109567460 1 100 E Easy Ln Here | Az | 88888
10567460 101 250 E Easy Ln Here | AZ | 88888
10567460 301 399 w First st There | AZ | 87654

Wireless Broadband Cover - Fixed, Mobile & Satellite

We would prefer that all information submitted for this requirement is in a geographic data format with
polygons depicting wireless service areas and associated service characteristics (technology of
transmission, speed), but may be reported by any of the following:

1. Geographical data format with polygons depicting wireless service areas (Esri shapefile)
2. Google Earth as either .kml or .kmz
3. Tower location, including
a) Latitude and Longitude
b) Tower height and/or Equipment height
c) Spectrum Used
d) Antenna specifications (omnidirectional, sectorized, etc) - if using sectorized, provide direction
and beam width (60 degrees, 90 degrees, 180 degrees)

Esri Shapefile - include metadata depicting technology of transmission, lat/long, tower height and
maximum upstream/downstream speeds.

e oo s
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Google Earth - include metadata depicting technology of transmission, lat/long, tower height and
maximum upstream/downstream speeds.

Signal Strength Levels
>=65dBm  >=-75dBm

| >=-85dBm | >=95dBm
>=-104 B

Covenace Proviozo Bv: [l

A WiReLESS
YA APPLICATIONS, CORI

it
PropiLocation

Tower Location - for BP that do not have coverage data in a geographical/polygon format, a
description of tower location with lat/long, height, spectrum, speed as follows:

Tower Technoloay of Maximum Maximum
Height/Equipment FRN Latitude Longitude ogy Downstream Upstream
Transmission
(ft) Speed Speed

100/60 0019567460 | 33.419028 -112.142889 70 5 3

70/60 0019567460 | 32.995917 -111.745806 70 5 3

50/50 0019567460 | 35.241944 -111.610722 71 6 4

*include typical upstream/downstream where possible

Side Top Top

G Tower Heighte——

Latitude/Longitude

<4—Radio Height=p

Omnidirectional
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Wireless Spectrum

The NTIA has developed specific codes for wireless spectrum use, as follows:

Code Description

1 is Cellular spectrum (824-849MHz; 869-894) used to provide service
2 is 700 MHz spectrum (698-758 MHz; 775-788 MHz; 775-788 MHz) used to provide service
3 is Broadband Personal Communications Services spectrum (1850-1915 MHz; 1930-1995) used to provide service
4 is Advanced Wireless Services spectrum (1710-1755 MHz; 2100-2155) used to provide service
5 is Broadband Radio Service/Educational Broadband Service spectrum (2496-2690 MHz) used to provide service
6 is Unlicensed (including broadcast television "white spaces" ) spectrum Used to provide service
7 is Specialized Mobile Radio Service (SMR) (817-824 MHz; 862-869 MHz; 896-901 MHz; 935-940 MHz)
8 is Wireless Communications Service (WCS) spectrum (2305-2320 MHz; 2345-2360 MHz), 3650-3700 MHz
9 Satellite (L-band, Big LEO, Little LEO, 2 GHz)
10 is other licensed spectrum

Speed Tiers

Wireless speed tiers differ slightly from the aforementioned wireline speed tiers and fixed wireless
differs from mobile wireless, as follows:

Speed Tier Codes Table Fixed Wireless
Upload
Speed Download
Tier Speed Tier Description
3 3 Greater than or equal to 768 Kbps and less than 1.5 Mbps
4 4 Greater than or equal to 1.5 Mbps and less than 3 Mbps
5 5 Greater than or equal to 3 Mbps and less than 6 Mbps
6 6 Greater than or equal to 6 Mbps and less than 10 Mbps
7 7 Greater than or equal to 10 Mbps and less than 25 Mbps
8 8 Greater than or equal to 25 Mbps and less than 100 Mbps
Speed Tier Codes Table Mobile Wireless
Upload
Speed Download
Tier Speed Tier Description

2 n/a Greater than 200 Kbps and less than 768 Kbps
3 3 Greater than or equal to 768 Kbps and less than 1.5 Mbps
4 4 Greater than or equal to 1.5 Mbps and less than 3 Mbps
5 5 Greater than or equal to 3 Mbps and less than 6 Mbps
6 6 Greater than or equal to 6 Mbps and less than 10 Mbps
7 7 Greater than or equal to 10 Mbps and less than 25 Mbps
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Arizona Broadband Mapping Portal
www.azbbmp.com

The Arizona Broadband Mapping Portal was exclusively designed for Arizona Broadband Providers
so that they may securely transmit and receive data throughout the life cycle of NTIA/FCC project.

To establish a secure and simple platform, an HTTPS web interface is coupled with unique
credentials (username/password) for each broadband provider. There is no need to download any

software to use the platform. It will work on any Internet browser, including; Internet Explorer, Safari,
Firefox and Chrome.

Once a provider has received their username and password, they can reach the portal via
www.azbbmp.com. (https://www.azbbmp.com)

/- Google - Windows Internet Explorer - [=]x]
@@v |3 httpssjomom. szbbmp comf ~| [+ (%] [+3 |[2]-
i Favorites | () Comnecting. . i - B 0 M= - Page - Safety - Tooks - @~
Web Images Videos Maps News Shopping Gmail more v

iGoogle | Search settings | Sign in

A faster way to browse the web
f——
Install Google Chrome

Connect to www.azbbmp.com ? @
F:\
b
The server ww. azbbmp.com at v, azbbmp. com requires a
usermame and password,
e & g Agvance search
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The user will be prompted for their unique credentials to enter the portal. Credentials will only be
active during upload and verification timeframes and will be changed for each submittal cycle.

Connect to azbbmp.com ? @

1{11 B

i

The server azbbmp.com at azbbmp.com requires a username
and passward,

User name: | | w |

Password: | |

[Cremember my password

The portal interface enables the end-user to drag and drop files from their PC to the server.
(right pane - user, left pane - server)
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File transfer progress can be monitored from the bottom pane of the portal interface.
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Once all the files have been transferred to the server, click the

session.

| €D Internet

“logout” button to complete the
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(= WTC Logged out - Windows Internet Explorer

G@- [ httpsijomin. azbbmp com I E R B |[2]-
File Edit View Favortes Tools Help
sl Favorites | @ wTC Logged out o - [ dh v Page~ Safety - Tooks~ @~

- Enhanced File Transfer
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DONE e & Internet L dh e F00% v

After the files have been successfully uploaded, the user credentials will be deactivated and the files
will be transferred to an off-net, secure and encrypted Network Attached Storage device.

Additional portal information can be found at:
http://help.globalscape.com/help/eft6-2/HTTP S Transfer Client.htm

Support

Please direct any questions regarding this document, in its entirety, to:

Nolan Straabe
Data Site Consortium Inc.
E-mail: nolan@straabe.com,
Mobile: 602-999-0143
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Appendix B - Community Anchor Institution Master Database

Initial Data Structure

This data structure is being used to load in Community Anchor Institution (CAl) records for use as a
base for developing and enacting improvements in the CAl update process. This database will be
used as a source of data to update the CAl feature class data within the NTIA geodatabase.

The Community Anchor Master Database is currently an EXCEL Spreadsheet, although it is likely to
be converted to other file format in the future. It is an evolving structure that will used to house CAI
data for NTIA transfer and mapping purposes. The current spreadsheet is divided into 4 column
categories: “Anchor Name”, “ID Code”, “Location” and “Broadband”. These categories represent types
of data fields relevant to identifying and categorizing the CAl locations, providing locational
information and information on sources of data. The “Broadband” category provides fields to hold the
NTIA required information on the Broadband status at the CAl location.

These major data categories are divided into a total of 43 subcategories (43 unique columns of data)
which represent the current fields in the CAl database. In order to facilitate navigation around the
spreadsheet, each category has been color-coded. Subcategories that are required by the NTIA are
asterisked.

[ ] category: Anchor Name

This category provides basic address and function information about each Community Anchor
Institution (CAl) including physical address & phone number, facility function & type, and source data
information. It also has a field for notes that may apply to a particular circumstance surrounding a CAl
record. The Anchor Name category is divided into 18 sub-categories and is Color-Coded Green on
the spreadsheet.

Subcategories

*ANCHORNAME: The name of the CAI currently in occupation of the building or facility - e.g. Pima
County.

*ADDRESS: The complete physical address of the CAI, down to the 5-digit zip code, where possible -
e.g. 1631 South 10" Avenue Tucson AZ 85713

*BLDGNBR: The parsed building number from the ADDRESS field - e.g. 1631

*PREDIR: The pre-direction of the street - North, East, South, or West

*STREETNAME: The street name as it appears in the ADDRESS field - e.g. 10" Avenue
*STREETTYPE: The type of street as it appears in the ADDRESS field - Street, Road, etc.
*SUFFDIR: The suffix direction of the street, if applicable - North, East, South, or West
*CITY: The name of the city, town or community where the CAl is located.

COUNTY: The name of the county where the CAl is located.
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*STATECODE: The 2-digit state code of the CAI.
*ZIP5: The 5-digit zip code of the CAI.
*ZIP4: The 4-digit zip code extension of the CAl.

ADD_SRC: The source of the address information. The various data sources being used to compile
the ANCHOR NAME categories have been coded as follows:

ADOA - Data provided by ADOA

ADOT = Data provided directly by ADOT

ASFM = Data provided by Arizona State Fire Marshal’s Office

AWS = Data obtained directly from the Community Anchor’s website

CAI = Original Community Anchor Institute data (data that we received at the beginning of
the project)

COGIS = Data provided by a County GIS department in a GIS format (shape or
geodatabase)

CWS = Data acquired from County website

DC = Data provided through Direct Contact with the CAl (either through E-mail or by
telephone)

GM = Google Maps used to locate facility when all other attempts to locate do not work

NR= Not recorded - data that was obtained from an unknown source at the beginning of the
broadband project (typically from Google and other web searches used when more traditional
sources of data were not available).

ADD_DATE: Month & year that the Address Source information was created, credited to, or, in cases
where records were acquired from the internet, the date that these records were acquired. If the date
field is blank this means that the address data has not been verified or that the information was never
recorded by ASLD/SCO.

DESCRIP: Descriptive text field explaining the CAI function performed at a specific address e.g.
“Wilcox Animal Control’.

PHONE: The telephone number of the CAl, including area code. When multiple phone numbers are
listed for a CAl, an attempt has been made to use the main switchboard telephone number. In the
case of emergency services (fire, police), the non-emergency number has been listed.

TYPE: The general category of CAl, useful for sorting records e.g. “Fire”, “Government Office”,
“Detention Facility”.

NOTES: A field used to provide additional information with regards to a particular CAl record. e.g.
“Closed for 2010 Season” or “2 miles west of I-10 on East Pinal Airpark Road.”
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Category: ID CODE

The purpose of the ID CODE category is to assign a unique ldentification code to each CAI for
internal use and in order to satisfy NTIA submission requirements. For reference purposes, and with
future updates in mind, an additional field has been included in order to log any unique ID numbers or
codes used by external data sources. The ID CODE category is divided into 6 sub-categories and is
Color-Coded Yellow on the spreadsheet.

Subcategories

*CAICAT: A contraction of “Community Anchor Institute Category”. The NTIA have requested that the
following category code numbers be used:

1= Schools -Public/Tribal
2= Libraries

3= Medical-Health Care
4= Public Safety

5= University/College

6= Other Government

7= Other Non-Government

PRE_CAICAT: A single-letter code that identifies the level of government of the CAl. Non-government
entities are coded ‘N’

C= County

I= City or Town (Incorporated)

F= Federal

M= Military

N= Non-Government

O=Other

R=Regional

S= State

T= Tribal

Z= Nothing, No value - used as a temporary place holder

SUB_CAICAT: A 3-letter code used to identify the general type of CAl facility. Letters only are used,
no numbers or symbols.
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APO= Airport

ANM= Animal Care, Animal Control or Animal Shelter

CRT= Court, Municipal, Juvenile, County, etc.

CTH= City, or Town Hall, County Seat or main County Government Complex.

CUL= Cultural Facilities: Cultural Centers, Civic Centers, Museums, Visitors Centers,
Nature Centers, etc.

ENV= Environmental Facilities: Landfills, Recycling Centers, Waste Tire Yards, Water
Treatment Plants, etc.

FIR= Fire Stations and related facilities, including: Administrative Offices, Training
Centers, Equipment Storage Yards, etc.

HEL: Health related facilities: Clinics, etc.

LAW= Law Enforcement: Police, Sheriff, Constables, Detention Facilities, etc.
LIB= Libraries, including Public Libraries, Law Libraries, County Libraries
MTN: Maintenance Yards & Facilities, including Storage Yards & Warehouses

MSC= Miscellaneous - facilities that did not fit neatly into any other category. Includes: Rest
Areas, Ports of Entry, Laboratories, etc.

OFC= General government office facilities, not including City/Town Halls or
County Seats/main County Government Complex’s.

REC= Recreation Facilities: Community Centers, Pools & Aquatic Centers, Senior
Centers, Youth Centers, Sports Complex’s, etc.

WTR= Water/Wastewater related infrastructure: Water Reclamation Plants, Water Treatment
Plants, Water Quality Facilities, etc.

CAIl_KEY: A 5-digit unique ID number developed internally for tracking purposes. Numbers only are
used, no symbols or letters.

*CAIID: The CAIID subcategory is created by merging (in sequence as listed) the following
subcategories to create a 10-digit ID Code: CAICAT, PRE_CAICAT, SUB_CAICAT, CAI_KEY. For
example, if we examine the CAIID number 6IREC00475 we can see that it is a recreation facility that
belongs to a city or town.

CAICAT, PRE_CAICAT, SUB_CAICAT, CAI_KEY

6 I REC 00475

A 1 1 R

Other City or Recreation Unique
Government Town Facility ID #
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EXT_ID: This field is to be populated by any unique ID numbers/codes which are provided by outside
data sources, in order to easier share and maintain future versions of the database.

[ ] category: Location

This category contains locational information about each CAl, including latitude & longitude
coordinates in decimal degrees (Datum: WGS 84) and the date & acquisition method of these
coordinates. If the lat/longs are derived from geocoding then the type of geocoded output is recorded.
Any apparent geocoding errors (and fixes for these errors) are also noted. A Full FIPS ID Code is also
included in this category. The Location category is divided into 8 sub-categories and is Color Coded
Orange on the spreadsheet.

Subcategories
*LAT: The latitude of the CAl, in decimal degrees, to six decimal places.
*LONG: The longitude of the CAl, in decimal degrees, to six decimal places.

LL_MET: The method used to derive the latitude and longitude of a CAl (geocoding, GPS, field
measurements, etc). The following code has been adapted from the ADEQ Geocoding Check
Method.

DIG= Digitally verified against raster data or other data set

NON= Non-specific, multiple methods of verification (digital, geocoding, etc.)

GPS= Global Positioning System - Field Collected

GEO-= Originally geocoded - address matched (location verified by other methods)
LL_DATE: The date that the lat/long coordinates were collected or generated.

GC_TYPE: The type of result returned from geocoding software if the lat/long coordinates were
derived by this method.

STREET_ADD= The software geocoded to the street address level
ZIPCODE-= The software geocoded to the centroid of the zip-code
NONE= The CAI address information was not run through the geocoding software

GC_ERROR: If the geocoding software generates spatially inaccurate point data then the specific
error is noted here.

GC_FIX: Any geocoding errors that are corrected are logged in this field, along with the method of
correction.

*FULLFIPSID: The Full 16 digit Census Block ID that contains the State Code, County Code, Census
Tract, Census Blocks, Census Block Groups and Group ID.
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[ ] Category: Broadband

This category provides information on each Community Anchor Institution’s broadband capabilities
including whether, or not, they receive a broadband service, broadband upload and download speeds,
and the kind of transmission technology being used at the location. Contact information about the
broadband data source is also listed. The Broadband category is divided into 11 sub-categories and is
Color-Coded Blue on the spreadsheet.

Subcategories

*BBSERVICE: A Yes/No field asking whether a CAl has broadband service or not.
*BB_SRC: The Source of the broadband information for the CAl.

BB_DATE: The date that the broadband information was provided to the project.
BB_TITLE: The title of the person providing the CAIl broadband information.
BB_LNAME: The surname of the person providing the CAl broadband information.
BB_FNAME: The first name of the person providing the CAl broadband information.
BB_EMAIL: The e-mail address of the person providing the CAIl broadband information.
BB_PHO: The phone number of the person providing the CAIl broadband information.

*TRANSTECH: Type of Technology of Transmission: Cable, T1, DSL, etc. Each type of broadband
service has a 2 digit code.

Code Technology of Transmission

10 Asymmetric xDSL- DSL (Asymmetric)

20 Symmetric xDSL- DSL (Symmetric)

30 Other Copper Wireline- T1/Tn

40 Cable Modem- DOCSIS 3.0 Down Cable

41 Cable Modem- Other Cable

50 Optical Carrier/Fiber to the End User Fiber

60 Satellite- Satellite

70 Terrestrial Fixed Wireless-Unlicensed Fixed Wireless
71 Terrestrial Fixed Wireless- Licensed Fixed Wireless
80 Terrestrial Mobile Wireless- Mobile Wireless

90 Electric Power Line
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0 All Other

*MAXADDOWN: Maximum Advertised Download Speed. These are the codes for the Download
speeds:

Code Speed Tier

3 768 Kbps - 1.5 Mbps

4 1.5 - 3 Mbps

5 3 - 6 Mbps

6 6 - 10 Mbps

7 10 - 25 Mbps

8 25 - 50 Mbps

9 50 - 100 Mbps

10 100Mbps - 1 Gbps

11 > 1 Gbps

*MAXADUP: Maximum Advertised Upload Speed. These are the codes for the Upload speeds:

Code Speed Tier

2 200 - 768 Kbps

3 768 Kbps - 1.5 Mbps
4 1.5 - 3 Mbps

5 3- 6 Mbps

6 6- 10 Mbps

7 10- 25 Mbps

8 25- 50 Mbps

9 50- 100 Mbps

10 100Mbps - 1Gbps

11 > 1 Gbps
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Appendix C - Arizona Broadband Provider Case Studies
Hopi Telecommunications Inc. (HTI)

Hopi Telecommunications Inc. (HTI) is the ILEC for the Hopi Tribe’s reservation in
Northeastern Arizona, having forced out the previous incumbent, funding their purchase with
RUS loans. HTI is owned by the Hopi Tribe, but has its own Board and profit center goals.
They have invested heavily in fiber backhaul and DSL upgrades over the past decade and
can serve much of the reservation, though several villages (Old Oraibi, Moenkopi) remain
resistant to infrastructure deployment and thus unserved.

HTI proved reluctant to sign a NDA and generally to cooperate with requests for broadband
data submittal. The DSCI team reverse mapped estimated coverage from FCC 477 data and
knowledge of the reservations demography, topography, and infrastructure. When we
presented the reverse mapping estimates and indicated our intent to submit them as part of
our Spring 2011 submittal as having been derived from public sources and anecdotal
knowledge, HTI agreed to cooperate in reviewing and improving the data. An hour long
collaborative viewing session with HTI personnel led to the addition of multiple census blocks
under 2 square miles deemed to be covered and significant fine tuning of the road segments
deemed covered in census blocks over 2 square miles. As HTI does not yet have in-house
GIS capabilities, they developed a keen interest in receiving full GIS output of the adjusted
coverage estimates for future internal use and are expected to be generally cooperative in
reviewing and adjusting coverage in subsequent biannual data collection and submittal
cycles.

Gila River Telecom Inc. (GRTI)

Gila River Telecommunications, Inc. (GRTI) was established in 1988 for the purpose of
providing the Gila River Indian Community with affordable telephone services. GRTI has
grown with the vast growth of the community and providing a variety of telecommunication
services. GRTI has more than 3,600 access lines which includes business and residential
with service offerings including phone lines, Internet, High Speed (DSL) Internet and data
lines. GRTI has significant fiber assets as well as an improvement plan with more than 66
miles of new fiber optic cable.

However, GRTI felt that it was beyond their ability both technically and in terms of required
staff resources to comply with our requests for broadband coverage data. They do not have a
customer billing database, as that function is performed by a third party and are otherwise
limited in technical support areas. The State interceded and brokered several conversations
that in the end proved fruitless. DSCI proceeded to reverse map their estimated coverage
based on known Central Office locations, knowledge of some of their fiber placements, and
other community service indications.
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The estimated coverage was provided to GRTI prior to the Fall 2010 submittal and again prior
to the Spring 2011 submittal with significant improvements in our coverage estimation
modeling as we refined our base information and processes. We operated under the concept
of prior notification and having told the BP that our data was developed from public sources
and would be submitted, we carried through and did so. We continue to provide BP feedback
packages with various versions of the underlying coverage data, encouraging GRTI to
engage and cooperate more fully on future data collection and submittal cycles.

Valley Telecom Group (VTG)

Valley Telephone Cooperative, Inc. was established in 1962 and provides
telecommunications services to over 27,000 rural and remote customers in southeastern
Arizona and southwestern New Mexico. Copper Valley Exchange was purchased from US
West in 1995 and has approximately 4,500 access lines in rural Arizona. Valley Connections,
LLC is another operating entity serving customers in non-contiguous rural Arizona areas.
They have been maintained as three separate Broadband Providers with unique FRNs and
have a mix of delivery technologies (DSL, wireless, fiber) across the three operating entities.

Though VTG was generally cooperative and their data was included in the Fall 2010
submittal, there were substantial technical issues both in their submittal and our processing of
it which led to significant gaps in their reported coverage versus their actual deployments.
When the national broadband map launched they quickly realized the gaps in the coverage
and were quite upset at the perceived oversights and wanted to withdraw from future
cooperation. They strongly believed that accurate data would be good marketing leading
potential customers to be able to “find” them and that accurate coverage would factor into
preventing inappropriate grants to competitive providers where their coverage and existing
competition were sufficient to preclude. In short, they “got it,” but didn’t have confidence in
our approach and commitment.

We worked closely with them to turn the situation around, investigating and sharing the
findings of where the problems had lain in the Fall 2010 submittal and offering various
approaches to fixing the technical issues on both sides. After several conference calls, the
kinks were worked out and new data submitted for the three operating entities delivering over
the three technology types in a variety of data formats (customer lists, census blocks,
wireless polygons). Several collaborative viewing sessions were hosted by DSCI with the
VTG team participating where detailed review of operating entities, technology of delivery,
and declared coverage areas lead to fine tuning the coverage to VTG’s satisfaction in time for
inclusion in the Spring 2011 submittal.

Arizona Broadband Assessment Project White Paper - Spring 2011 Page 56



Casa Grande Internet (CGlI)

During our first quarter 2011 efforts, the Arizona mapping team encountered a single
provider, Casa Grande Internet (CGl), which refused to participate in the broadband mapping
process. CGl's website (http://www.casagrandeinternet.com/) indicates it has been providing
Internet services in in the Phoenix metropolitan area for over 10 years, during which it has
acquired several smaller Internet Service Providers (ISPs). Additionally, CGI provides
computer repair and end-user networking services.

Our mapping status is that we have determined that CGI provides both point-to-point and
point-multipoint wireless Internet service, but we do not know its current coverage area for
these services. CGI did not answer our initial inquiries. However, third parties have informed
us that CGl resells DSL services in limited areas, as well as being a wireless provider. Based
on multiple inputs the DSCI team received, we constructed a possible mapping of CGI’s
offerings and presented a map of estimated coverage to CGI as a starting point for
subsequent discovery. A co-owner of CGI responded that he did not have available time for
the query and requested that we not submit any findings in the April 1, 2011 submittal. Thus
CGI became the only BP of the 71 identified relevant Arizona BPs not included in our Spring
2011 submittal.

In summary, we know CGI uses multiple technologies that are capable of providing
broadband services in excess of 1-Mbps and that its coverage areas likely vary with each of
its deployment technologies. However their specific admonition not to submit the estimated
coverage data without further interaction and correction to it led us to withhold it from the
Spring 2011 submittal. We will continue working with the CGI principals for further discovery
of their broadband offerings with the intent of being able to obtain their cooperation so as to
be able to include their approved broadband coverage data in the October 1, 2011 submittal.
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Appendix D - Broadband Provider Data Verification Table

Wireline Cable Mobile Wireless | Fixed Wireless Fiber Satellite

Verification e ACC ILEC ¢ Municipal Cable ® American Roamer | ® BP published ® BP public fiber e Federal & ID
Sources boundaries license information licensed database public coverage maps & on net Insight

® Tele Atlas ¢ Cable Boundaries/ | ® BP published maps building lists Crowdsource Data

licensed database & | Media Maps public coverage ® Known tower & ¢ Federal e Community

otherwise known licensed database maps transmission Crowdsource Data Anchor Institutions

COs, Wire Centers, | ® Federal & ID ¢ Known tower & locations (expect such data in | (expect such data in

DSLAMs & POPs Insight transmission ¢ Federal grants & few if any instances) | limited instances)

e Coverage
modeling

® Federal & ID
Insight
Crowdsource Data
e Community
Anchor Institutions
* Market
Knowledge

® Primary survey

Crowdsource Data
e Community
Anchor Institutions
* Market
Knowledge

® Primary survey
data (not currently
being used for data
verification)

locations

e Federal & ID
Insight
Crowdsource Data
e Community
Anchor Institutions
(technology being
used by few CAIs)
e Market
Knowledge

loans for WISP
projects

¢ Federal & ID
Insight
Crowdsource Data
e Community
Anchor Institutions
(technology being
used by few CAISs)
* Market

e Community
Anchor Institutions
® Market
Knowledge
including known
FTTx projects in
specific areas

® Primary survey
data (not currently
being used for data

* Market
Knowledge

® Geographic &
topographic shadow
modeling (not
currently being used
for data verification)
® Primary survey
data (not currently
being used for data

data (not currently ® Primary survey Knowledge verification) verification)

being used for data data (not currently ® Primary survey

verification) being used for data | data (not currently
verification) being used for data
e FCC cellular & verification)
PCS licensed areas | ® FCC spectrum
(not currently being | licensed areas (not
used for data currently being used
verification) for data verification)
® Wireless coverage | ® Wireless coverage
modeling from modeling from
propagation models | propagation models
(not currently being | (not currently being
used for data used for data
verification) verification)
* Wireless field * Wireless field
verification testing verification testing
(not currently being | (not currently being
used for data used for data
verification) verification)
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Coverage ® Inconsistencies * Map overlays * Map overlays * Map overlays * Map overlays * With BP statewide
Anomalies with ACC ILEC indicate significant indicate significant indicate significant indicate significant shapefile use
boundaries over or under over or under over or under over or under without geographic
* Map overlays coverage from coverage from coverage from coverage from BP shadow modeling,
indicate significant Cable Boundaries/ American Roamer coverage estimates | fiber maps & on net | limited coverage
over or under Media Maps data data &/or coverage | from known building lists considerations
coverage from * Map overlays estimates from transmission * Map overlays
known T-1/T-3 & show significant known transmission | locations show significant
DSL delivery points | crowdsource &/or locations * Map overlays crowdsource &/or
as modeled CAI data voids or * Map overlays show significant CAl data voids or
* Map overlays outside data points | show significant crowdsource &/or outside data points
show significant from declared crowdsource &/or CAl data voids or from declared
crowdsource &/or coverage CAI data voids or outside data points | coverage
CAI data voids or outside data points | from declared
outside data points from declared coverage
from declared coverage
coverage
Speed e Use CAl and e Use CAl and e Use CAl and e Use CAl and e Use CAl and e Use CAl and
Anomalies crowdsource data to | crowdsource data to | crowdsource data to | crowdsource data to | crowdsource data to | crowdsource data to
confirm typical and confirm typical and confirm typical and confirm typical and confirm typical and confirm typical and
maximum speeds in | maximum speeds in | maximum speeds in | maximum speeds in | maximum speeds in | maximum speeds in
expected ranges expected ranges expected ranges expected ranges expected ranges expected ranges
® Monitor expansion ® Fiber speeds
from DOCSIS 2 to 3 readily provisioned
upward by DWDM
over time
Technology ® Most likely to be e Possible to be ¢ Claimed upgrades | ¢ TBD ® Possibly to be ® Not anticipated
Anomalies “confused” with fiber | “confused” with fiber | &/or delivery “confused” with
delivery overlays delivery overlays protocols planned Wireline or Cable
claimed to be direct | but not yet in place delivery overlays
customer connected
Threshold of e TBD e TBD e TBD e TBD e TBD e TBD
Concern/Action
Verification e Annually if ¢ Annually if ¢ Biannually with ¢ Annually if ® Annually if ® Review
Schedule expansion of expansion of expected dynamic expansion of expansion of crowdsource and

coverage areas or
increases in speeds
claimed

coverage areas or
increases in speeds
claimed

expansion of
coverage areas &/or
increases in speeds
claimed

coverage areas or
increases in speeds
claimed

coverage areas or
increases in speeds
claimed

CAl data annually
for general trends &
confirming any
speed increases
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California Public Utilities Commission
State Broadband Data and Development (SBDD) Grant Program
April 20", 2011

Data Processing Methods

Primary Data Collection

The California Public Utilities Commission (CPUC) sent out a Data Request to broadband providers to
initiate the Round 3 data collection. Potential providers were widely encouraged to submit broadband
service availability data to the CPUC. We expressed our preference for providers to use a file
geodatabase format when possible while tabular data was also accepted. To assist providers with the
process, template files, sample shapefiles, record formats, and data submittal instructions were posted
on the CPUC Broadband Mapping Website at:

http://www.cpuc.ca.gov/PUC/Telco/Information+for+providing+service/BB+Mapping.htm

The data submittal instructions guide each provider to wireless and/or wireline datasets which are
separated into sections for those with GIS data (shapefiles/FGDB) and those without GIS data (text/excel
files). For providers with GIS capabilities, statewide census block and TIGER/Line shapefiles were
provided on the CPUC website for download and use for their data submission. The square mileage of
each block was calculated in advance in the sample census block shapefile. Providers could then easily
determine which blocks in their footprint were less than two square miles and which were two square
miles or greater and therefore needed to be represented using the road segment shapefile. For
providers without GIS capabilities, excel spreadsheets were provided incorporating record field formats
adhering to the NOFA data submittal requirements.

Community Anchor Institutions (CAI)

CAl data initially came from the eligible entries of California Teleconnect Fund (CTF) program. The CTF
program provides 50% discounts on telecommunications bills for qualifying schools, libraries,
government-owned and operated hospitals and health clinics, and other community based
organizations, thus providing a good initial list of CAls. The CAl addresses were geocoded to point
locations and loaded into the file geodatabase. Technology of transmission and speeds data were
included and identified either through information received from the Institutions themselves (as in the
case of libraries) or from those service providers who responded to our request for such information. To
provide CAIl ID information (as in the case of schools), the California Department of Education search
engine website (http://www.cde.ca.gov/re/sd/) was utilized.



http://www.cpuc.ca.gov/PUC/Telco/Information+for+providing+service/BB+Mapping.htm
http://www.cde.ca.gov/re/sd/

Provider Participation

A total of 48 providers participated in Round 3 data collection. These providers comprise over 99.9% of
the total broadband connections in California reported to the FCC on form 477, which constitutes a very
complete set of data

CPUC Initial Data Verification

After obtaining files submitted by the providers, a data inventory spreadsheet was used to reflect the
assigned GIS team member and record count. Each file was reviewed against the GIS data model posted
in the SBDD Network website to see if mandatory fields were filled in, and each field was checked for
the appropriate range of values. Where possible, team members loaded the submitted data into the
corresponding geodatabase table to make certain that appropriate field headers were used and that
each field contained the correct data type. When data was found to be missing or incorrect, the provider
was contacted and the issue was documented in a separate provider spreadsheet. Some providers
submitted nearly perfect data sets while others gave incomplete, unexpected, or incorrect data. New
information, correspondence with the providers, and fixes made by the CPUC were also documented in
each provider spreadsheet.

Chico GIC Geoprocessing

After the initial CPUC review, data was transferred to the Geographical Information Center (GIC) at CSU
Chico for geocoding, geomatching, propagation of wireless service by antenna, and validation of
geographic data. In those cases where the CPUC had received street address level data from broadband
providers, such addresses were assigned a point location, (geocoded) and then geomatched to census
blocks and street segments.

Providers who offer wireless service but could not submit a shapefile or geographic representation of
their service area gave tabular antenna information. Wireless antenna parameters were used to model
a service area and shapefiles were created for each provider. The wireless propagation model is based
on the Longley-Rice, Irregular Terrain propagation model. Individual unit specifications are used to
measure performance based on frequency, transmit power, receiver sensitivity, antenna gain, and
height. Signal coverage patterns are produced for each individual unit taking into account terrain and
vegetation features that may hinder signal dispersion.

CPUC Final Data Verification

The resulting datasets were delivered from Chico to the CPUC in the SBDD transfer model geodatabase
for final review and verification. Data sets were checked again and reviewed for unexpected changes
resulting from the geocoding /geomatching process. Geoprocessed data was visually reviewed using
ArcGIS to verify service area footprints, and the SBDD check submission Python script was run on each
dataset to identify unexpected values.



Deliverable Data
The final dataset was delivered to the NTIA/FCC in file geodatabase format with the following feature
classes:

BB_ConnectionPoint_LastMile — not required per Clarification to the NOFA.

BB_ConnectionPoint_MiddleMile — Point between the local “last mile” network and the middle mile
network which goes on to connect to the internet backbone. This is a confidential dataset.

BB_Service_Address — not included per the CPUC NDA.

BB_Service_CAlnstitutions — Community Anchor Institutions: points geocoded from address lists
BB_Service_CensusBlock — Broadband availability polygons for areas less than 2 square miles
BB_Service_Overview — Service overview by County including Subscriber Weighted Nominal Speed
BB_Service_RoadSegment — Broadband availability line segments for areas 2 square miles and greater

BB_Service_Wireless — Wireless service area polygons.

Planned Validation Methods

The following validation methods will be conducted on Round 3 data. Detailed maps showing submitted
service area footprints and areas that could not be validated will be distributed to each provider for
feedback.

FCC Form 477

FCC Form 477 collects information about broadband connections to end user locations, wired and
wireless local telephone services, and interconnected Voice over Internet Protocol (VolP) services, in
individual states, at the Census Tract level. A shape file was created for each provider reflecting the
presumed availability of broadband service at each census tract where the provider reported customers
to their fixed broadband service. These layers were used to cross reference ISP data submissions to the
CPUC.

ID Insight, BroadBand Scout

BroadBand Scout is a third party comprehensive and unbiased data specifically designed to show the
carriers, connectivity, speed and usage details of the national broadband landscape. ID Insight’s patent-
pending process analyzes hundreds of millions of internet transactions that link a consumer's physical
address to their internet carrier. BroadBand Scout data is provided as tabular point locations and
geomatched to the census block level where less the two square miles in area and to the street segment
level where census blocks are greater than two square miles in area. A shape file was created for each
provider reflecting the presumed availability of broadband service at each census block or street
segment where Broadband Scout reported online customer transactions. These layers were used to
cross reference ISP data submissions to the CPUC.



TeleAtlas Wire Center

The Wire Center Premium product is a comprehensive database for mapping and analyzing wire center
service areas. It forms the backbone of the Tele Atlas® Telecommunication Products line. This product
lists every Local Exchange Carrier (LEC) landline wire center in the United States. The term “wire center”
refers to the location where the telephone company terminates the local lines; this is usually the same
location as a central office, although a wire center might house one or more central offices. Buffers were
created at 12,000 feet and 18,000 feet from provided Wire Center point datasets to cross reference ISP
data submissions to the CPUC.

TeleAtlas Wire Center Region

The Wire Center Premium product is a comprehensive database for mapping and analyzing wire center
service areas. It forms the backbone of the Tele Atlas® Telecommunication Products line. This product
lists every Local Exchange Carrier (LEC) landline wire center in the United States. The wire center
boundary is a representation of the area served by all of the switching equipment housed at that
physical location. Wire Center Region polygon GIS layers were provided and used for cross referencing
ISP data submissions to the CPUC.

FCC Consumer Broadband Test (Non-Mobile App)

The FCC offers an Online Consumer Broadband Test. FCC’s Online Consumer Broadband Test collects
information regarding the location of the client, the engine used to provide the speed test, download
speed, upload speed, latency, jitter, packet loss, minimum round trip time, maximum round trip time,
and average round trip time at a specified point location. A shape file was created to represent each
location at which speed tests were performed based on geocoded address records. All point locations
were then geomatched to the census block level where less the two square miles in area and to street
segment level where census blocks are greater than two square miles in area. These layers were used to
cross reference ISP data submissions to the CPUC where sub-broadband speeds were reported and/or
where there were no tests performed.

FCC Consumer Broadband Test (Mobile App)

The FCC offers a Mobile Consumer Broadband Test for the Apple iPhone and Android mobile platforms.
The official name of the App is the FCC Broadband Test. This tool can be downloaded to an Apple or
Android enabled device by accessing the App Store or App Market on a handheld phone. FCC’s Mobile
Consumer Broadband Test collects information regarding the location of the client, the client’s
operating system, the engine used to provide the speed test (always OOKLA for mobile tests), download
speed, upload speed, and latency, at a specified point location. A shape file was created to represent
each location at which speed tests were performed based on latitude and longitude coordinate pairs.
All point locations were then geoprocessed to the census block level where less the two square miles in
area and to street segment level where census blocks are greater than two square miles in area. These
layers were used to cross reference ISP data submissions to the CPUC where sub-broadband speeds
were reported and/or where there were no tests performed.



FCC Broadband Dead Zone Reporting Form

The FCC offers a Broadband Dead Zone Reporting Form for recording address or city level queries
against the National Broadband Map, that failed to return any providers at the specified location, or
alternately, where a user may know that no service is provided at a specific address. FCC’s Broadband
Dead Zone Form collects information regarding the location of the client, whether the client has internet
access at their home, what type of internet access the client has at their home, and whether or not the
client would be interested in purchasing broadband internet if service options were available. A shape
file was created to represent each location for which dead zone forms were filled out based on
geocoded address records. All point locations were then geomatched to the census block level, where
less than two square miles in area, and to street segment level, where census blocks are greater than
two square miles in area. These layers were then used to cross reference ISP data submissions to the
CPUC where dead zones and/or no services provided were reported.

California State Map Broadband Service Survey Feedback

The CPUC offers the Broadband Service Survey within its interactive map. The survey records user
feedback based on address, city, or zip code level queries against the State’s Broadband Availability. It
collects information regarding the location of the client, whether the client is accessing the internet
from their home, place of business, or any other location, whether or not the client purchases
broadband service, and if not, why they choose not to purchase broadband service. A shape file based
on geocoded address records was created to represent each location for which service surveys were
submitted where the respondent indicated non-subscription because of no broadband availability. All
such point locations were then geomatched to the census block level, where less than two square miles
in area and to the street segment level, where census blocks are greater than two square miles in area.
These layers were then used to cross reference ISP data submissions to the CPUC

Chico GIC Data Validation Processes
Each individual provider’s submitted and/or created data was validated independently to all applicable

validation methods. The following fields were added to each individual provider’s data tables, where
appropriate; FCC_477 (FCC Form 477), BBSCOUT (ID Insight BroadBand Scout), TA_ WC_REG (TeleAtlas
Wire Center Region), WC_VAL_12K (TeleAtlas Wire Center 12,000 foot buffer), WC_VAL_18K (TeleAtlas
Wire Center 18,000 foot buffer), VAL12k 18k (TeleAtlas Wire Center 12,000 to 18,000 foot buffer ring),
DEGRAD_FT (TeleAtlas Wire Center distance), (FCC_TST) FCC Consumer Broadband Test Non-Mobile
App, (FCC_MOBL) FCC Consumer Broadband Test Mobile App, (FCC_DZ) FCC Broadband Dead Zone
Reporting Form, and (CA_SRVY) State Map Broadband Service Survey Feedback to record validation
results and to allow symbology of discrepancies based on validation methods for further interaction
with each provider to refine their data submissions. The final step was a summary statistics report of all
validation results for all submitted providers. Summary statistics include validity counts and percentages
for all validation methods, specific to provider and technology.

Wireline Census Block Validation
A spatial selection was performed on Census Block data, either submitted by provider, or created from
submitted address records through a geocoding/spatial selection process, to derive only those blocks



which intersect polygons in a given validation layer. Counts are recorded as number of unique blocks
which share geographic area with any given validation layer, compared to the total number of unique
blocks submitted by, or created for, a given provider. Percentages are recorded as percentage of the
total number of unique blocks which share geographic area with any given validation layer, compared to
the total number of unique blocks submitted by, or created for, a given provider.

Wireline Street Segment Validation

A spatial selection was performed on Street Segment data, either submitted by provider, or created
from submitted address records through a geocoding/spatial selection process, to derive only those
segments which intersect polygons in a given validation layer. Counts are recorded as number of unique
segments which share geographic area with any given validation layer, compared to the total number of
unique segments submitted by, or created for, a given provider. Percentages are recorded as
percentage of the total number of unique blocks which share geographic area with any given validation
layer, compared to the total number of unique segments submitted by, or created for, a given provider.

Wireless Validation

A spatial selection was performed on Wireless Availability data, either submitted by provider, or created
from antenna location and specification information, to select only those polygons which intersect a
given validation layer. Results are recorded as a percentage of the total geographic area of wireless
coverage sharing geographic area with any given validation layer, compared to the total coverage area
submitted by, or created for, a given provider.



Colorado Broadband Data & Development Program
April 1, 2011 Data Delivery Report

For details about the Colorado Broadband Data and Development Program (CBDDP), please see our web
site at www.colorado.gov/oit/broadband or visit the National Broadband Map at

www.broadbandmap.gov.

Purpose of this Report

The report provides details about a specific data set delivered to the NTIA on April 1, 2011 to support
the National Broadband Map. The report describes the various processes used to verify this data set
and the results of those processes. The report also describes, in general terms, how CBDDP collects and
validates information about broadband availability in the State of Colorado.

Status of Data Collection

The Colorado Broadband Data and Development Program continued the data collection effort begun
with signing a data collection contract on March 22, 2010. Data has been collected from almost all
service providers of significant size, but effort will continue to capture data from those not yet reporting.

The following table categorizes all possible broadband service providers in Colorado known to CBDDP,
and indicates the status of their participation in the program. The table also shows progress made over
the first three data deliveries to the National Telephone and Information Administration (NTIA). See
the Data Delivery Report at the end of this document for more details on the data.

Service Providers May 21, 2010 | October 1, 2010 | April 1,2011
Identified 102 158 161
Duplicates 0 14 14

Not a BB Provider 15 24 29
Working Universe of SP’s 87 120 118
Multiple Contact Efforts, Have Chosen Not to

Participate So Far, May Not Be a Provider 5 17 50
Data Sets Delivered to NTIA 39 59 65*

Broadband Provider Status Not Yet Known
43 44 0

* Data Received but Not Included in Data Set: 1 Provider that Missed the Cutoff, and 2 Satellite Providers that Report
They Cover the Entire State
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The following table describes how many service providers updated their data between the prior and

current data delivery.

Service Provider Updates April 1, 2011
New in Data Set 6
Updated Data 16
Responded "No Data Change" 37
Responded Update Not Received 3
No Response 3
Data Sets Delivered to NTIA 65

The following table shows the number of community anchor institutions that have been identified in the
state, and how many CAls for which some broadband information has been collected and included in
this data set. In addition, the “Includes Speed Tests” column shows how much of the data in the

“Collected” column are actual speed tests.

CBDDP is very pleased with the progress that has been made in promoting speed tests among reporting
CAls. As shown below, 42%, or 1,562 of 3,768, of the data collected for CAl’s is from speed tests. An
additional 526 CAls have reported speed tests since October 1.

Community Anchor Institutions October 1, 2010 April 1, 2011
Includes Includes
Identified | Collected | Speed Test Identified | Collected | Speed Test
Cat. 1 - School K-12 2097 1927 665 2106 1995 904
Cat. 2 - Library 246 234 0 252 272 10
Cat. 3 - Medical/Healthcare 694 275 80 709 364 140
Cat. 4 - Public Safety 1813 548 264 1778 774 299
Cat. 5 - University/College 102 23 21 54 43 41
Cat. 6 - Other Government 407 156 6 597 315 165
Cat. 7 - Other non-Government 0 0 0 7 5 3
5359 3163 1036 5503 3768 1562
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Validation and Verification Processes for the April 2011 Data Set

1. Automated Validation. CBDDP has been developing and improving automated validation scripts
since its first data delivery in May 2010. CBDDP runs both the scripts it has developed as well as the
script provided by the NTIA on a monthly basis. Proof that the data delivery passed the NTIA validation
script is submitted with the data delivery as required.

In addition to testing everything that the NTIA script tests, CBDDP’s automated script:

e Verifies that the Geodatabase has metadata, is in the correct projection, and that the feature
classes are properly named

e Verifies all columns are properly named and defined

e Verifies all table value domains are adhered to

e (Captures the required information to accurately complete the Records Count and Provider Table
tabs for the SDBB Data Package

e Cross references and creates statistical tables technology type and valid speed combinations for
both Service Provider and CAl data

e Compares FRN to provider name to ensure consistency across the data set

e Ensures consistency in provider names

e Identifies possible duplicates among CAls

e Tests all feature classes to ensure they are within the State’s boundaries

e  (Creates a statistical table for all features classes including records details, service provider
information and attribution frequencies

e Ensures the data model, business rules and schema are in compliance

2. Analysis of Changes. CBDDP has compared the October 1, 2010 and April 1, 2011 data sets for all
providers. See the table below which lists only providers with changes. In instances where coverage
areas were reduced, 15% of the reduced features for each provider were traced back to the provider’s
raw data. No errors were found in that data conversion. 80% of the features added to existing
providers and new providers were compared to the raw data. Again, no errors were found in the data
conversion. In total, over 80,000 new, additional and reduced features were compared back to the raw
data during our analysis.

3. Visual review.

The coverage areas for new service providers and those with changes to their coverage areas were
visually reviewed. No unusual coverage areas were observed.
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Difference Between October 2010 and April 2011 Deliveries by Feature Type

2] %) a l_) —
N 2 | B |9 | =] £
Company Name Doing Business As 5 S s | © 2
2 s | S
New Providers
Eschelon Telecom of Colorado, Inc. Integra Telecom 49491 | 29683 0 0 79174
CSC Holdings, LLC Bresnan Communications 14115 | 24550 0 0 38665
Cogent Communications, Inc. Cogent Communications, Inc. 74 0 0 0 74
Grand County Internet Services, Inc. Grand County Internet Services 0 0 1 1
Farmers Telephone Company Farmers Telecommunications 0 0 1 0
Viaero Wireless Viaero Wireless 0 0 1 0
Providers with Additional Features
Level 3 Communications, LLC Level 3 Communications, LLC 0 0 0| 173 173
New Edge Holding Company New Edge Networks, Inc. 148 -8 0 0 140
Time Warner Cable Time Warner Cable 80 28 0 0 108
Dubois Telephone Exchange, Inc., DTE 7 72 0 0 79
tw telecom inc. tw telecom inc. 24 4 0 0 28
Strasburg Telephone Company TDS Telecom -1 22 0 0 21
Sprint Nextel Corporation Sprint 0 0 1 0
T-Mobile USA, Inc. T-Mobile 0 0 1 0
Providers with Less Features
DIECA Communications, Inc. Covad Communications Company -507 | -5318 0 0 -5825
CenturyTel, Inc. CenturyTel, Inc. 643 | -6406 0 0 -5763
Qwest Corporation Qwest Corporation 753 | -3062 0 0 -2309
Delta County Tele-comm, Inc. TDS Telecom -60 -798 0 0 -858
Brainstorm Internet Brainstorm Internet 0 0 -3 0 -3
J.e.d. Enterprises, Inc. J.e.d. Enterprises, Inc. 0 -2 0 0 -2

4. Third Party Data Validation. Since the October 1, 2010 data delivery, 100% of the service provider
coverage areas have been compared to third party data sets. Data sets include American Roamer,
ComSearch, Pitney Bowes, MediaPrints, and SpectrumView. In 21 instances, multiple third party data
sets were used to validate a single service provider/technology type combination. During the
comparison, comments are recorded about coverage areas, geometry and attribution provided for the
technology type, and a confidence level is assigned. As a result of discrepancies between the data sets
and data from providers, discussions have been held with six providers. In all instances, the providers
confirmed their data was correct. After the discussions, an additional confidence level is assigned. Over
the next few months, the project will contact an additional eight providers to verify their data.

5. Feedback loop. All service providers have been given the opportunity to review the geospatial
representation of their data. In addition, when updates to data were solicited, providers were
guestioned as to the accuracy of the geospatial display of their coverage areas. Approximately six
providers have asked questions or provided feedback.
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6. Speed Test Analysis. There are several issues to consider when comparing speed test data to service
provider advertized maximum speeds. Many speed tests do not collect the name of the service provider
being tested. In areas where more than one service provider offers varying maximum service speeds, it
is not possible to know who is providing the service to the CAl. Also, even if a speed test result is
directly tied to a certain service provider, it is unknown if the customer has chosen to purchase the
maximum available speed offered by the service provider.

The speed test information CBDDP collects from CAls requests the name of the service provider.
Although CBDDP has collected speeds tests from 1,562 CAls as noted in the table on Page 2, only 446 of
those tests specifically identified the service provider. Service providers report data by speed test tier,
and the following table compares how the speed tier for the CAl speed test compares to the maximum
advertized speed tier provided by the service provider.

CAl Speed Test (Where Service Provider (SP) is Identified) Compared to SP Max. Adv. Down

Speed Total
Speed Test Slower Test Speed Test Faster Speed
Equals Tests
Number of Speed Tiers
Slower or Faster 6| 54| -3]|-2 -1 0 1| 2| 3(4]|5
2| 2 1
School K - 12 5| 6| 7| 59 35 24 1| 7|21 197
Library 1 1 2
Healthcare 2| 3| 4 5 3| 2|1 28
1
Public Safety 1 1| 6| 37 44 17 7| 4|1 130
University, college 2 6 2 1 1 18
Other Government 1 8| 3| 19 18 13 3 71
Other Non-Government 0
1| 5| 4| 12 2| 1
Totals 2 31 0| 0| 4 6 106 58| 6| 6|41 446
Totals 235 106 105 446

7. Drive Testing Mobile Coverage Areas. CBDDP is testing the mobile wireless coverage areas reported
by the service providers. The combined coverage areas of all wireless provider data indicates 95.9% of
the square miles in the state have available speeds of greater than 3 Mbps and less than 6 Mbps, and
that only 3.9% of the square miles had less than 768 Kbps.
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CBDDP has developed a drive test plan that will drive over 5,000 miles of roads. Primary test points are
selected along major highways. Secondary points are then tested from one half to one mile away from
the primary point to confirm the result of the primary point. Up to four derived points are tested or
until at least two tests fail with test speeds of less than 768 Kbps. The tests are all taken via
commercially available wireless air cards, identical laptops, and at the same FCC speed test site. Only
the major national providers are being tested. The primary points are generally 10 to 15 miles apart,
and the derived points are clustered around the A points within 2 to 3 miles.

The following table presents the results of drive testing completed through March 3, 2011. This includes
five days of testing for two people and covered 2,300 miles. CBDDP estimates there are approximately
six days of testing to be complete the planned route. Test results are shown only for points that fall
within the coverage area provided by the service providers to CBDDP.

All Points Tested Including Primary and Derived
Combined Result for Three Providers Tested
Tiers Slower Same Tier Tiers Faster Total Tests
Number of Speed | <
Tiers Slower or | 768
Faster Kbps | -3 -2 -1 0 1 2 3
302 60 29 111 14 1 517
Totals 391 111 15 517
ATT
Tiers Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or | 768
Faster Kbps | -3 -2 -1 0 1 2 3
79 29 11 119
Totals 108 11 0 119
Sprint
Tiers
Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or | 768
Faster Kbps | -3 -2 -1 0 1 2 3
85 1 100 14 1 201
Totals 86 100 15 201
Verizon
Tiers
Slower Same Tier Tiers Faster Total
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Number of Speed | <
Tiers Slower or 768
Faster Kbps | -3 -2 -1 0 2
138 59 197
Totals 197 0 0 197
Primary Points Tested
Combined Result for Three Providers Tested
Tiers
Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or 768
Faster Kbps | -3 -2 -1 0 2
34 16 9 29 1 92
Totals 59 29 4 92
ATT
Tiers
Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or 768
Faster Kbps | -3 -2 -1 0 2
10 9 2 21
Totals 19 2 0 21
Sprint
Tiers
Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or 768
Faster Kbps | -3 -2 -1 0 2
1 1 27 1 33
Totals 2 27 4 33
Verizon
Tiers
Slower Same Tier Tiers Faster Total
Number of Speed | <
Tiers Slower or 768
Faster Kbps | -3 -2 -1 0 2
23 15 38
Totals 38 0 0 38
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8. Demographic Analysis.

Using the October 1, 2010 data delivered to the NTIA, CBDDP completed an analysis of unserved
(available broadband less than 768 Kbps downstream) and underserved (available broadband less than 3
Mbps downstream). The analysis was broken down by wireline, fixed wireless and mobile wireless.
Availability analysis was completed at the census block level, and then aggregated to counties. This
effort allowed the project team to validate the population numbers presented by the National
Broadband Map. CBDDP believes the National Broadband Map accurately reflects served populations
based on 2009 Census Data.

Planned Data Verification and Analysis

CBDDP has prepared a Survey Plan for residences. The plan should be implemented in Q2 and Q3 and
results used to validate, where possible, service provider information about availability. A business
survey is also under development.

Summary of Process

CBBDP follows a data collection process outlined on the National Broadband Map in the “Technical
Overview” of the “About” section at www.broadbandmap.gov. If you would like a more detailed,

procedural description of the process, please contact CBDDP via email at COBroadband@state.co.us.

The data gathering process begins by contacting the potential broadband providers. Although
participation is voluntary, many providers choose to support this effort. The success of this program
rests, in part, on that support, and we appreciate their efforts to participate in this program.
Broadband providers submit data in a variety of formats, and in a number of cases, CBDDP also conducts
technical assistance to support the efforts of smaller providers to participate. For census blocks less
than two square miles, the entire census block is presumed to have coverage if any service provider
reports broadband anywhere in the census block. For census blocks greater than two square miles,
service is reported along road segments. Before submitting data to NTIA, CBDDP integrates the data
from each provider into a single dataset using a Data Model required by the NTIA. NTIA and the FCC
then integrate CBDDP’s dataset along with those from all other states into the single National
Broadband Map dataset.

An earlier section in this report titled “Data Verification and Analysis”, describes the specific steps that
CBDDP took, and the results of those steps, to verify the data before transmission to the NTIA.

The CBDDP has implemented the following data collection and ingestion processes which may vary from
other state programs.
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1. To spatially represent broadband service where the service provider has given CBDDP address
specific information, CBDDP implemented the following process starting with the October 2010 data
delivery. A 150 foot buffer is drawn around each point. Any census block touched by the buffered area
is selected. For census blocks greater than two square miles, any road segment touched by the buffer is
selected. CBDDP has met with the largest service provider in the state that provided address specific
data, and they agree that the 150 foot buffer process is reasonable and creates an accurate
representation of their service area.

2. Based on clarifications from the NTIA, CBDDP did not provide any features in the
BB_Service_Overview feature class since more granular speed information was provided in the
BB_Service_CensusBlock, BB_Service_RoadSegment and BB_Service_Address feature classes.

3. CBDDP is not currently collecting pricing information.
3. Reference layers include the U.S Census Bureau 2000 census blocks and 2009 Tiger data for roads.

4. CBDDP made a significant adjustment to the data set starting with the October 2010 data delivery.
Very few of Colorado’s service providers have reported both their maximum advertized speed and the
typical speeds a user might encounter. During an in-person meeting, Qwest stated their advertised
speeds are the typical speeds and there is no potential for degraded service during peak periods of use
or distance from central office. Based on this information from the service provider, CBDDP is using
Qwest advertised as typical speed.

5. CBDDP has created an exception table that will record unusual areas or pockets were coverage may
or may not exist. The table will be persistent through provider updates, so these exceptions will not
have to be rediscovered with each update.

6. CBDDP reports wireless towers in the Middle-Mile where they are being used for backhaul. When
service providers have submitted central office locations, they are included in the middle mile. Qwest
and Century did not provide such information, and have requested CBDDP not include publicly available
central office locations in the data set.

7. CBDDP is utilizing a data collection contractor during the first two years of the program. Starting
October 1, 2011, and through the remainder of the program to October 31, 2014, CBDDP will bring this
process in-house. CBDDP has worked closely with the contractor, and has developed skills and
experience in validating the information and working with the data sets. It is expected this will be a
seamless transition.

8. For CAls, multiple data sources are compared where available. However, speed test data is reported
in preference to other types of data such as surveys, reports or speeds for which the CAl is paying.
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9. Addresses and names that appear to be duplicates are validated. CBDDP chooses to report multiple
CAls at the same address as distinct entities. For example, a county sheriff’s office and a 911 call center
at the same address are reported as two distinct entities.

Data Summary and Feature Class Statistical Tables

| Data Summary

File Type Number of Records
Total Records in all Files 479862
Census Block <2 =q. miles 305575
Street Sesments 167424
Wireless Shape File 42
Service Address 393
BE Service Overview 0
Community Anchor Instituions 5503
Middle Mile 313

Metadata Provided for Geospatial Data

Provider Information
File Type Number of Records

Number of I5Ps Provided 65
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Census Blocks ¢ 2 sq. miles

Data Type Code Data Element Count % I Data Type Code  Data Element Count £
Total Records JE+05 3 |> 768 kps, < 1.5 mb 13500 442
w Census Blocks € 2 =q_
Ti miles with Broadband | 33340 4 |»15mbps, <3 mb] 52270 17.1%
T Cenzuz Blocks € 2 -EI
= =q. miles im Etake (uith [
% #uithout broadband) 131655 t% 5 > 3 mbps, ¢ 6 mbpd 33043 2723
5 Censuz Blocks » & =q. -
1] miles im the Stake (uith n
& & withaut broadband] E5205 2 6 |>6 mbps, <10 mby 49536 162
im the State (uith i »
uithout braadband] 141040 nﬂ > 10 mbps, € 25 mb 20723  E&x
. * 25 mbps, < 50 mi 21393 T
o T W Providers 36 E_ > 50 mbps, £ 100 m 44 0.0%
E " 2% Namber of Dictinct S
3 2y “Doing Business As" 33 = 10 [> 100 mbps, < 1 gb, of oo
h £H9 FRH 6 1 |>1gbps. o oo
10 | Azymmetric zDSL ikt | 47 70
20 |Symmetric DL 47T 136 E 2 | »200 kps, < T68 kg 33013 12.4%
30 | Wireless A0S 18.05 17] 3 > 768 kps, < 1.5 mb{ 147145 4823
40 |[DOCEIF 3.0 o 0.0 -E L * 1.5 mbps. £ 3 mby| 33915 12,73
a 41 | Cable Modem-Other E2E14| 20,55 % 5 |3 mbps, <6 mbpd E2473| 204
£ 50 |Optical CarrierfFiber T 0.2 3 6 |> 6 mbps, <10 mby 2016 0.7
[=]
= 60 | Satellite O] 0.0 ﬁ T > 10 mbps, € 25 mb 16307 B.am
'E Terrestrial Fized =
|£' T0 | Wireless-Unlicensed 0] 0.0 [ & |» 2% mbps, ¢ 50 mb 511 0.0
Terrestrial Fized -E
T1 | Wireless-Licenzed 0] 0.0 < 3 |50 mbps, < 100 m 124 0.0%
&0 | Wireless o 0.0 ﬁ 10 | 100 mbp=. £ 1 gb 473 0.2%
30 |Electrial Power Line ol 0.0 3 11 [>1gbp= 35 0.0
0 | Other 0] 0.0
2 |»200 kps, < 768 kg G0530[ 19.8x
3 |[» 768 kps, < 1.5 mbps_ | 7190 243 - 3 |> T68 kps, < 1.5 mb| G0933|  20.0%
-E 'E 4 | 1.5 mbps, « 3 mbps. | GEG21| 13.5 E 4 » 1.5 mbps, € 3 mby 33460 1262
a & 5 |> 3 mbps, £ 6 mbp=. BPT73|22.2% 1y} 5 > 3 mbps, ¢ 6 mbpd EB2248| 2042
E ] 6 |> 6 mbps, < 10 mbp=. 1E+05| 38.1% -E L] * 6 mbps, € 10 mbg 2008 0.7
4 E T |» 10 mbps, € 25 mbps. | 35704] 1.7 2 T |>10 mbps, ¢ 25 mb EI77| 533
j = & |» 25 mbps, £ 50 mbps_ | 21433 7.0 E & |> 25 mbps, £ 50 mh 20 0.0
3 H 3 |> 50 mbps, € 100 mbps| 24| 00 n 3 |3 50 mbps. < 100 m 43| 00
= 10 > 100 mbp=, < 1 ghps. 473 0.2 & 10 | 100 mbp=. € 1 gb 1] 0.0z
1 |21 gbps. 35| oo = 1 |>1gbps of oo

—
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Street Segment

Data Type Code Data Element Count % I DataType Code  Data Element Count k]
Record | [Total Records | s | - 3 [>768 kps. <1.5mb| 9736 Gan
2 4 [*15mbps. ¢ 3mb] EB342| 380%
] T g Providers il t% 5 > 3 mbps, € 6 mbpd 14294 2.0
-E " TE m "I-btt of IEIistiltt -
T & “Doing Busisess As™ 32 g 6 |6 mbps, < 10 mby 14456 8.6
g8 FRN 35 - T |> 10 mbps, <25 mb 13513  83%
E & > 25 mbps, £ 50 mb 2413 1.4
10 | Asymmetric xDEL SR232 | BE.9 % a > 50 mbp=, £ 100 = 1] 0.0
20 | Symmetric sDEL 2287E[ 13,7 & 10 |> 100 mbp=. < 1gb 1] 0.0
30 | Wireless 14248 8.6 '_& 1 |>1gbp= 1] 0.0%
a 41 | Cable Modem-Other 24893 2085
£ 50 |Optical CarrierfFiber IFE| 0.1% >200 kps, < T68 kg 33270|  19.9%
E 60 | Fatellite 0] 0.0 -E > 768 kps, ¢ 1.5 mb| B0IG6| 30003
'E Terrestrial Fixed a
'i-' T ‘l’irtltss_-U-l_ittlstd 0] 0.0 =ﬂ- 4 |» 1.5 mbps, <3 mb ZE333| 22.0%
Terrestrial Fixed -
T1 | Wireless-Licensed 0] 0.0 a 'E 5 |3 mbps, <6 mbpd 20436| 12.2%
a0 | Wireless O] 0.0 'E E [ * 6 mbps, « 10 mby 430 0.3
90 | Electrial Power Line 0] 0.0 _E w T |» 10 mbps, ¢ 25 mb| 26282| 167
0 | Otker O 0.0 = [ > 25 mbp=, € 50 mb 1] 0.0
g' 3 |3 50 mbps. < 100 o of oo
3 |» 768 kps, < 1.5 mbps_ | S412[ 5.0 E 10 | 100 mbp=. < 1 gb 1 0.0
m® 4 |15 mbps, ¢ 3 mbps_ | GEIEG| 306 11 [>1gbp= 1] 0.0
a E 5 |> 3 mbps, < 6 mbps. | 24330| 1495
E e 6 [» 6 mbps, < 10 mbps. | 252394 1522 2 |>200 kp=, <« T6E kg J37ET|  20.2%
'E -E T > 10 mbps, < 25 mbp=. 5298 9.1 - 3 > 768 kp=. € 1.5 mby 60 215
: _g & (> 25 mbps, < 50 mbps_ | 2413 143 E i * 1.5 mbp=. < 3 mby( 3E570 218
] E 3 [» 50 mbps, < 100 mbps| 24550 1472 1y] 5 ¥ 3 mbp=, £ 6 mbp 11511 B9
£o 10 > 100 mbp=, < 1 ghps. | 0.0 -E 6 |* 6 mbp=s, £ 10 mbp 430 0.3%
11 [ 1 gbp=_ o 0.0 —:_ T |10 mbps, ¢ 25 mb 1732 1.0
= & |25 mbps. < 50 mb ol oo
E 3 |> 50 mbps, £ 100 u 1] 0.0
& 10 | 100 mbp=. € 1 gb 1] 0.0z
= 11 [>1gbp= 1] 0.0

‘
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Wireless

Data Type Code Data Element Count % I Data Type Code  Data Element Count k)
Record | |Tot=l Records | 42| 2 |[»200 kps, < 765 Kp 1] T
'E 3 | 768 kps, < 1.5 mby 1| 262
g T Providers 3 r 4[> 1.5 mbps, £ 3 mby B 143
‘s " -E E "I-_btr of IEIistilct [7p]
E 0w “Doing Buzimess As™ a2 'E 5 > 3 mbps, £ 6 mbps ol 238%
n g8 FRH 29 -] & |6 mbps ¢ 10 mby | 2
E T > 10 mbp=, £ 25 mb 0 0.0
10 | Asymmetric xDVEL 1] IR |':|: 8 * 25 mbps, < 50 mh 1] 0.0
20 | Symmetric zDEL 0| oo T‘g 3 |¥ 50 mbps, < 100 m 0 00X
30 | Wireless o 0.0 'E 10 |> 100 mbp=, <1 gb of o0
40 |DOCEIE 3.0 o 0u = 1 > 1 gbp=. 1] 0.0
a 41 |Cable Modem-Other 0 0.0
- 50 | Dptical Carrier!Fiber 1]
E 60 | Satellite 0| 0.0 2 |»200 kps, < 768 kp 4 9.5
'E Terrestrial Fixed -
'E T0 | Wireless-Uslicenzed 4] 333 '_g 3 | 768 kp=. € 1.5 mb 21 B0
Terrestrial Fixed =%
T1 | Wireless-Licenzed 13] 310 =] 4 |> 1.5 mbp=, £ 3 mby 0] 238x
0 | Wireless 15[ 36,7 -E 'EI 5 |» 3 mbps, ¢ 6 mbp; Bl 143
90 |Electrial Power Line 0| o0 = & & |[» 6 mbps, < 10 mbp 1 2.4
0 |Dther of o _E " T[> 10 mbps, < 25 mb of oo
oL i > 25 mbp=, < 50 mhb 1] 0.0
3 |> 768 kp=, < 1.5 mbps=s_ 8| 19.0 ﬁ: 3 > 50 mbps, < 100 1} 0.0
-E .EI 4 |>15 mbps, £ 3 mbp=. 0] 23.8% E 10 | > 100 mbp=. £ 1 gb 0 0.0
E & 5 |[* 3 mbps. £ 6 mbp=_ 20| 47 B 11 |>1 gbps=. 0 0.0
FL 6 |* 6 mbps, < 10 mbps. 4 a5
'E -E T [ 10 mbps, £ 25 mbps. O 0.0 2 »200 kps, £ T6E kp a3 19,055
i T: & |» 25 mbps, £ 50 mbps. O 0.0 -EI 3 |» T6H kps,. « 1.5 mb 15 367H
'E'u E 3 [» 50 mbps, < 100 mbp= O 00 g 4 |15 mbps, £ 3 mby 3 T
= 10 | > 100 mbp=, < 1 gbp=. O] 0.0 n 5 * 3 mbps, { 6 mbp 2 4 8
1 [ 1gbp=. o| oo T & |6 mbps < 10 mby ol oo
% T > 10 mbps, € 25 miy 0 0.0
1 (800 Mhz Spectram Liz4 1A E & |»25 mbps, £ 50 mh 0 0.0
2 [T0D Mhz Spectrum Use 1A E 3 |» 50 mbps, < 100 = 0 0.0
g 3 (1900 Mhz Spectram U5 4| a8x '_E 10 |> 100 mbp=. < 1 gb 0 0.0
2 4 (1700 Mz Spectram U= A 1.9 11 |>1 gbps=. 0 0.0
E 5 2500 Mhz Spectrum U3 4| a8
t% & |Unlicensed Spectram U 21 B0
T | Epecialist Mobile Radi 2| 48
& |Wireless Communicatia ol 0.0
3 | Batilite 0| 0.0
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Middle Mile
Data Type Code Data Element Count % I Data Type Code  Data Element Count )
Record | |Tota| Records | E|1E|| o Fiber 473 B1.5
=9
':\ 2 Copper 1] 0.5
] T M Providers ar ) 3 Hybrid Fiber Coax 1 0.1
-E " -l n Hamber of Distinct =
BN 3E “Doing Busisess As™ Kx] ] 4 |wireless 40| 4793
n 408 FRH 36 b HiA ~sall” 0| 0o
o | d 12] 12,2 = c Srat 913 1003
Ownership = _'I‘ -2 g =
Leased BO7 878 - Total Lati/Long 919
Maltiple T1°5 and less
- 1 [than 40 mbp= 409 44 5%
E amd less than 150 Number of Data
] 2 |mbps. g7| 95 H Poists 783
% mbps. and less than 'ﬁ
] 3 |600 mbp=_ 43| 4.7 = Lowest Eleration ]
ol mbps. and less than ﬁu
= 4 |24 ghp=s. B 16 Highest Elevation 2258
H gbps_ and le== than 10
L 5 |abps 2| oz
6 |Greater tham 10 gbp=s 363 39.5%
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Community Anchor Insititution

ata e _ode ata Element ounl ata ode Data Element Count 22
1] Tvpe Zod 1] El C =1 D TypCode O El C I
Record | [ Tural Racardr [ 5503
T Z  |s2eb kpa. « TEE kg 13 2.1%
1 |Schanl-K thraugqhk 12 2106 53.5% ; 3 > ThE kpr, ¢ 1.5 mbpl 130 G.5%
- 2 |Likrary 252 4.6% 2 4 3 1.5 mbpr, ¢ 3 mbpr 1337 24.3%
Q
E z |Hadicallhsalthcars Al 12.8% g L] >3 mbpr, ¢ b mbpr. 432 5.9%
H 4 |Publicrafery 1178 | 32.5% g- |6 mbpr c 10 mbpr] a4 T.2%
&} srxity, culleqs. =
E 5 |wthar purt-recandary 54 10% ﬁ T I mbpr, € 25 mbpy 661 12.0%
= Dthar cammanity =
E [ a7 10.8% g + 3 25 mbpr, £ 580 mbp) a0 1.6%
k-]
T |swppurt-nan-Feme't T 04% q:l L] > 50 mbpr, ¢ 108 mb ] 0%
" 1 [ 100 mbpr, < 1 ks se| 1oy
18 |Arrmmstric xDSL S45 6.2% Z 1M1 |21 qkpr. T 1.5%
26 [Srmmssric 2L 5| o | [weacews | eosa] saos)
g |Dthar Coppar Wirslarr 1831| 25.59%
Cabls Hadem-DOCSIS = Tar-Subrcribars
[ ] nl 0.0% g = T tm Sarwics 3410 62.0%
= 2 2 Ha-Dmar Hat
- 41 | Cakls Hadsm-Dthar 123l 2.5% - E ‘E H Subrcrikarr tn 150 3.0%
g 54 |Optical CarriardFiber | 1236( 2252 % v |[vekamus 1313 548y
B &b | Satallive 4] 0.3%
E Tarraxtrinl Fizad a m Lat/Lmny thT Filr
4 T8 |Wiralarr-Unlicanrsd 27| nsx o S w1 |witkis ths Seats ik
= Tarrestrial Fized -
T1 | Wirelessr-Licenred ed| 125l = 2z |TetelLatiLany BEO03|  100%
8 | Wiralass 0| 0.0%
-y Tutal Guunt
8 |Elactrial Pmusr Lins ol o.0% _E E Anchurr Hamar 505
E & Dirticat Cmmnt of
) Dehar 0| 0.0% o = fAnchar Hamar E3EE
Coust | BE Info
- - 1 1z 2106 1363
t 5 E 5 2z |Likraryx 252 210
o 3 | T6E kpr. c 15 mbpr. 1a7| aex) IS o 2 =z | 03 306
b 4 |3 15 mbpr, o3 mbpr aa|zas] |E % 8 2 a4 [Publicoaters 1775 562
L mo 5w
g 5 o3 mbpr, o6 mbpr. sts) 1sx] IES£E s sl a4z
] EE3 8
a Ea ¥z
E (36 mbpr,c 10 mbpr. 266| 4.5% E = 2= % AT 297
E =] ﬁ = Dther community
IE T > 10 mbpr, « Z5 mbpr. ans| 16.4% o E 6 T rappErt-nEn- T b1
E £ |3 25 mbpr, c 50 mbpr. 153 2.5% Tutalr 5503 5410
= 3 |58 mbpr, 108 mbps. 10| oo
=‘ 18 |2 100 mbpr, < 1 qbps 55 1.0%
E 11 |31 ghkpr. ™ 1.3%
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Distinct Speed Tiers Provided

Allowable
Technology Codes Down Up Speed Tier Codes

18 | Arymmatric D51 Jto g 2ta ¥ 1 <2 kpr.
20 | Srmmatric =DSL Jto g Jtod B 200 kpr, < TEE kpr.
T8 | Dthar Cuppar Wiralasr Jtod 208 z s TEdkpr, < 1.5 mbpr.
a8 | Cabls Hudsm-DOCEIS 3.8 Jta’¥ 2ta’¥ d 1.5 mbpr, < Fmbpr
a1 | Cabls Hudom-Dther 3o g 2ol 5 +Fmbpr, <& mbpr.
58 | Optical CarviardFibar tw End Urad 3 1011 2ol 5 +Embpr, 10 mbpr
b | Sarallive 3ok 2ok 7 0 mbpr, < 26 mbpr.
T8 | Yarcartrial Fize d Wiralasr-Unlicd 3106 2ok 3 + 25 mbpr, < 5 mbp.
1 | Tarvartrial Fized Wirslass-Licand 310 2ok [ 3 5l mbpr, < 100 mbpe.
0 | Tarrartrial Habile Wirsless Jtok 2ok i + 100 b por, < 1 qbpr.
8 | Elactric Pauar Linas dtof 2ok 11 21 qkpr.
» |anmok.r ol 2ol

Maximum Advertised Speed Typical Speed

Technology Downloac Upload Freq. Technology Download Upload Freq.

10 5] 2 2633

10 3 3 T3TE 3 2
10 i 2 2B360 3 3
10 dq 3 JB538 4 2
10 5 2 4237 4 3
10 5 3 10074 = 2
10 5 dq 571 5 3
10 5 5 10771 = =
10 ] 2 37438 5] 2
10 =] 3 47046 5] 3
10 T 3 13486 7 3
10 T dq 14757 I 4
10 5] 5 5323 5] 9
10 5] T 17857 g 7
20 3 3 5237 3 3
20 dq dq 1005 4 4
20 5 5 052 = =
30 5] 3 237

an d d SE03

a0 5 5 5aTE2

a0 ] 5] 1375

30 T T 152

an 5] g =11}

41 5 q 532

41 ] 3 o727

41 E =] 1071
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41 7 3 16335
41 7 4 239
50 5 3 244
50 E) E) 124
50 10 10 484
50 11 11 35
70 3 3 1
70 4 3 z
70 4 4 1
70 5 2 1
70 5 3 4
70 5 4 1
70 5 5 3
70 B 2 1
71 3 3 4
71 4 3 1
71 4 4 z
71 5 3 3
71 5 5 2
71 B B 1
&0 3 z 1
&0 3 3 2
50 4 2 1
&0 4 3 3
EN 5 3 1
&0 5 4 5
&0 B 4 1
&0 B 5 1
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CONNECTICUT PROGRAM OVERVIEW

In response to the Notice of Funds Availability published in the Federal Register on July
8, 2009 (NOFA), the State of Connecticut Department of Public Utility Control (CT DPUC)
submitted a grant application for consideration under the National Telecommunications and
Information Administration’s (NTIA) State Broadband Data and Development Grant Program
(SBDD), for broadband mapping. The CT DPUC, pursuant to Executive Order 32-A, has been
designated as the single Connecticut state entity eligible to apply for funds under this program.

The State has long been committed to regarding broadband delivery and enhanced use
as a fundamental goal. The State has developed a planning strategy to marshal the State’s
resources and stakeholders and establish Connecticut as a leader in broadband usage, in
addition to being a leader in “e-Government” and other broadband-dependent endeavors.

The State entered its SBDD initiative not possessing any data related to broadband
service, availability, or infrastructure that could readily support the requirements of the Broadband
Data and Development grant program. Due to technical considerations, the DPUC has partnered
with Applied Geographics Inc., to support the data collection and mapping efforts.

So far CT has been very successful in acquiring the requested information from the
broadband service providers, and is utilizing this information on our own http://CT.gov/Broadband
website as well as providing the needed information up to NTIA to support their national map.

SUBMISSION 3 OVERVIEW

For submission 3 (s3), roughly 50% of providers stated that their submission 2 (s2) service areas should be
reused for s3. The other 50% gave modifications to their data, provided updates to their earlier
submissions, or delivered entirely new datasets.

In general, the submission 3 processes followed the same basic approach that was used in submission 2.
This document summarizes the following:

e  Submission 3 Processing Assumptions
e Reference Data
e NTIA Submission Data Model Schema Changes

SUBMISSION 3 PROCESSING ASSUMPTIONS

Based on NTIA feedback and information provided in NTIA webinar sessions, the submission 3 data
processing workflow is based on the following assumptions to meet NTIA submission requirements.
Many of these are similar to s2.

1. All census blocks are mapped based on 2000 census blocks. Any data submitted in 2009 format
was converted to 2000 for submission. During processing a ‘hybrid’ census dataset (2000 IDs
with 2009 line work) was used to take advantage of the improved 2009 line work. Prior to
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submission to NTIA, all features were mapped back to the 2000 census blocks. The Reference
Data section below contains additional details.

For consistent representation the state road reference data used was 2009 Census Tiger Line IDs
(TLIDs). Other data sources (non-TLID features, or 2000 TLID features) were mapped to 2009
TLID features.

Overview was removed completely from submission data due to the fact that all maximum
advertised up/down speeds are being reported in blocks, roads, and wireless features. IN
addition, none of the providers were willing to submit detailed pricing information.

Due to our NDA restrictions, address points and last mile points will not be submitted to NTIA.

Some providers did not submit middle mile elevation. Wherever possible, we went back to
providers to obtain their middle mile elevation information.

Terrestrial Mobile Wireless and Terrestrial Fixed Wireless (licensed and unlicensed) were treated
as wireless coverage and were delivered as a shape. In cases where a provider served the same
technology and spectrum with different speeds, overlapping areas were removed and the higher
speed was assigned.

The submission 3 Provider data model is currently based on the NTIA data model as of 1/13/11.
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SUBMISSION 3: REFERENCE DATA

This section describes the reference data used in submission 3.

| BLOCK REFERENCE SETUP

For s3, a hybrid block dataset (2000 IDs with 2009 line work) was used to take advantage of the improved
2009 geometry. The data was set up as follows:

e 2009 BlockID suffix is dropped and the blocks are dissolved (by Block ID) to produce data with 2000
BlockIDs and 2009 shape geometry

e  Block size (AREA) is calculated combining the 2000 land area (ALAND) and water area (AWATER)

e AREA s converted from square meters to square miles to calculate square mileage (SMI).

e If the SMI of a block is less than or equal to 2, then the less than or equal to 2 square mile indicator
(LE2SMI) is set to true.

ROAD REFERENCE SETUP

To take advantage of the 2009 geometry improvements, 2009 Tiger Line IDs (TLID) were used for data
processing in s3. Any non-2009 TLID (i.e. 2000 TLID or other) submitted by providers were mapped to the
2009 reference data. The data was set up as follows:

e The GT2SMI (Greater Than 2 Square Mile) indicator is set to True when:
0 The 2009 road segment is completely within a hybrid block that is NOT less than 2 square

miles
e  Only minimum and maximum address ranges and a single zip code for each road segment is
maintained.

REFERENCE DATA SOURCES

The following summarizes block and road reference data sources for submission 3:

BLOCK REFERENCE DATA: 2009 CENSUS BLOCKS
The 2009 Census Block data is the most recent geometry provided by the US Census Bureau and has these
characteristics:

e The full 2009 Block ID is made up of the following characters:

0 (2)State

0 (3) County

0 (6)Tract

O (4)Block

O (1) Suffix - The 2009 Census Block data allocates a one-character alphabetic suffix to the end

of a 2000 Block ID for all blocks that have been subdivided.
e Fields of interest include:
O [BLKIDFP]:: char(17) — Full Block ID
O [ALAND] :: double(14) — Land Area
0 [AWATER] :: double(14) — Water Area
e The 2009 Census block geometry has been adjusted to correspond with the revised and amended
2009 Census road data.
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e This data was downloaded for each state from the following website:
http://www2.census.gov/cgi-bin/shapefiles2009/national-files

ROAD REFERENCE DATA: 2009 CENSUS TIGER LINES

The 2009 Census Tiger Line data contains the most recent geometry provided by the Census Bureau. The
following is a list of characteristics:

e The Tiger Line Identification (TLID) system is stored as a double data type, although it contains only
integer values
e Fields of interest include:
O [TLID] :: double(10) -- (Tiger Line ID)
[FULLNAME] :: char(100) — (Full Name)
[LFROMADD] :: char(12) — (Left From Address)
[LTOADD] :: char(12) — (Left To Address)
[RFROMADD] :: char(12) — (Right From Address)
[RTOADD] :: char(12) — (Right To Address)
[ZIPL] :: char(5) — (Zip Left)
[ZIPR] :: char(5) — (Zip Right)
O [ROADFLG] :: char(1) — (Road Flag — Is segment a road?)
e The 2009 Census Tiger Line road segment geometry was adjusted to correct 2000 segments

O O 0O O O O O

misalignment; street name, type and directional information were concatenated into one database
column (FULLNAME) and new road segments were added.

e The Census road data is packaged by county. Roads that exist as the boundary between counties will
be duplicated in both county files.

e This data was downloaded by county as full tiger line data at the following website:
http://www?2.census.gov/cgi-bin/shapefiles2009/national-files

0 Source data was filtered by row were [ROADFLG] = yes to create the reference data set.

SUBMISSION 3: NTIA DATA MODEL SCHEMA CHANGES

The data model released on January 13, 2011 contained the following changes to the s2 data model:

e Anew field was added to several feature classes called Provider Type
O Provider Type is “Short Integer” and has domain values of 1, 2, or 3 (1= Broadband Provider,
2=Reseller, 3=other)
O Most providers are calculated to be “1” (Broadband Provider). In some cases (e.g. State of
Washington Public Utility Districts), providers are considered “Other” (value = 3).

e |n the CAl feature class, the field BBService has been modified:
0 InS2if the information was not known, the field was left blank (null)
0 In S3, if we do not have the information, Null’s must be changed to code U (for Unknown) —
nulls will not be allowed.

e Three new fields have been added to the CAl feature class. Wherever possible, these values have
been populated in the CAl data.
0 PublicWifi (Y, N or U)
0 URL
o CAIID
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CONNECTICUT SPECIFIC INFORMATION

Due to Connecticut’s geography and population, over 99.5% of the census blocks in the state are less
than two square miles. The need for us to break apart coverage based on blocks versus roads leads to a lot of
unnecessary confusion as well as creates some distorted pictures when you try to visualize this information on
a map. For this reason, all of the maps available on the CT.gov/broadband website are published after we
convert all of the data to just use blocks.

In the documentation form NTIA there has been a lot of discussion about making sure that a provider
uses the same DBA and FRN consistently across all feature classes. We mentioned this to the providers, but
there was some push back, especially from the national carries. In many of these cases the parent organization
owns all of the middle mile infrastructure and utilizes one FRN for that. The actual distribution may often
times be a smaller division of the organization, or may have been an acquired operation, and so the actual
service will be listed under a different DBA and/or FRN.

There is also one provider that has given us two very similar DBA names: “DSL.net, Inc.” and “DSLnet
Communications, LLC”. Each has a unique FRN. When we asked if we could merge these under one name, the
company came back and was very adamant that we must keep these as separate and distinct entities. We
honored that request and the data was submitted to NTIA as provided to us.

In regards to the NTIA sub domains concerning technology and speed, Connecticut has a few
exceptions that we should note:

e Cablevision has reported to us that they serve an area with both Cable-DOCSIS 3.0 and Cable-Other,
and that in this region “they advertise a maximum download speed of 101 MBPS (Tier 10)”. We did
ask the provider to clarify if the Tier 10 speed was for either technology type or only the DOCSIS 3.0
records? We also asked if there was an “Other” technology that might also deliver 101MBPS. Every
time we asked, the provider simply responded with their original answer “they advertise a maximum
download speed of 101 MBPS.” So you will note that Cablevision has records with Technology codes
of 40 and 41, with download speed tier 10.

e Verizon New York Inc. reported to us that they provide both fiber to the end user and ADSL
service to some areas of the state. Most of their service is in fact fiber to the end user, but in
the other locations they report that there is fiber run most of the way, but not into the
actual premises. They are advertising this alternative as ADSL, with max advertised
download speeds in tier 9.

On the NTIA webinar on March 17th, it was recommended that the states generalize their wireless
data submissions, to include filling or dropping small areas, and reducing the number of vertices.
Unfortunately due to the extremely late timing of this notice, we were not able to act on these
recommendations. Many of our providers require in their NDA’s that we process the data and then give
them at least 10 business days to review and comment on any changes. Instead, we will look into
adopting these changes in our fall submission.
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Introduction

The National Telecommunications and Information Administration (NTIA), a division of the U.S.
Department of Commerce, through the Broadband Data Improvement Act (BDIA), has sponsored the
State Broadband Data and Development Grant Program. This Program is designed to fund projects that
gather comprehensive and accurate state-level broadband mapping data, develop state-level broadband
maps, aid in the development and maintenance of a national broadband map, and fund statewide
initiatives for broadband planning.

The following white paper describes the data integration and verification processes employed by the
District of Columbia in preparation of the Broadband Availability data set submitted to NTIA on April 1,
2011. This data collection is to be conducted on a semi-annual basis over a five-year period. The “Spring
2011 Technical White Paper” will be the third round of ten semi-annual submissions by the District of
Columbia and attempts to reflect conditions in the field as of December 31, 2010 or later.
The paper is divided into seven sections:

Section 1 - Data Description: describes April 1, 2011 deliverables to NTIA;

Section 2 - Provider Participation: summarizes provider cooperation;

Section 3 - Data Collection: describes outreach and collection efforts;

Section 4 - DC geospatial data: describes the role of DC GIS data in broadband data processing;

Section 5 - Data integration and processing: describes data manipulation steps; and



Section 6 - Data validation: describes efforts to validate the data received.

Section 7 — Documentation and Submittal: Includes the NTIA final checklist steps.

SECTION 1 - DATA SUBMISSION DESCRIPTION
The District of Columbia’s spring 2011 submission consists of the following files:
DC_SBDD_20110401.zip — Consolidates all other files for the purpose of data transfer.

DC_SBDD_2011_04_01.gdb — An ESRI file based geodatabase that conforms to the data model
distributed by NTIA. It contains primary data and metadata. The District provides NTIA with five
sets data:

e Community Anchor Institutions — The location of community serving institutions and
information about their broadband connections — if known.

e Middle Mile Connections — The locations and attributes of infrastructure that
interconnects broadband networks.

e  Wireless Broadband Availability — The service territories and attributes of wireless
broadband providers including terrestrial fixed wireless and satellite.

e Wireline Broadband Availability — The territories and attributes of wireline broadband
providers by year 2000 Census Blocks.

e Metadata — Information about the data sets described above.

DC_DataPackage_2011_04_01.xls —A report on broadband providers contacted and the status
of their submissions.

DC_2011_04_01.txt — An analysis of DC_SBDD_2011_04_01.gdb known as the “data submission
receipt.” This file is created by an automated script supplied by NTIA.

DC_Methodology 2011_04_01.pdf — An electronic version of the following document.

DC_Readme_2011_04_01.txt — A reduced file with the same information found in the header
and section 1 of this white paper.

SECTION 2 - PROVIDER PARTICIPATION

e The PSCinitially identified and contacted perspective 146 broadband providers.

e Of those, 34 are believed to be providing broadband service in the District and are listed in
DC_DataPackage_2011_04_01.xls.

e Of those provided 28 availability data (either wireline and or wireless).

e Six don’t provide service in District within 10 days.

e Only 8 provided middle mile data.



SECTION 3 - DATA COLLECTION

Collection of Broadband Availability Data

The District of Columbia Office of the Chief Technology Officer (“OCTO”) was awarded a grant from NTIA
to map the availability of broadband services in the District of Columbia (“District”). OCTO has
delegated to the District of Columbia Public Service Commission (“PSC”) the responsibility for all
interaction, including data collection, with the broadband service provider community.

Process Steps

1. Identifying and Contacting Broadband Providers
e The work of identifying providers is conducted by the PSC. The PSC reviewed its own records

and those of the FCC. Firm identified as providers were:

1. Allfirms in PSC records as providing any kind of telecommunications service in the
District.

2. Allfirms identified by the FCC has having filed a form 477 for broadband service in the
District.

Satellite providers were also contacted.

4. The initial identification of providers took place prior to the spring 2010 data call and
has been refined for each NTIA submission. The PSC reviewed the list of identified
providers for fall 2010 and was able to weed out several firms that clearly were not in
business within the District.

2. Contacting providers - The PSC requested the assistance and cooperation of all commercial
broadband service providers that provide service to any residential, business, institutional, or
government entity located within the District, to provide the PSC with broadband service location
data. Beginning in fall 2010 and continued into spring 2011, providers were asked to submit
information regarding technologies and services that they resell and were not limited to providing

data only regarding facility-based services.

Whenever possible, providers are initially contacted by email. The package of material sent by the
PSC to providers:
O A letter from the Chairman of the District of Columbia Public Service Commission.
Sample letters can be found in Appendix 1. Providers receive one of following three
letters:
= Aletter to companies that have never submitted mapping data.
= Aletter to companies who submitted mapping data in round two.

= Aletter to companies who submitted round three data before even being asked.



0 Non-Disclosure Agreement (NDA) The PSC offers every provider opportunity to enter

intoa N

DA between OCTO and the Provider. The standard OCTO NDA is shown in

Appendix 2. The NDA explains how OCTO will handle the submitted data; including

what portions of the data will be submitted to the NTIA and what derived products will

become part of the public website on broadband services available within the District

that is under construction by OCTO. Key provisions of the District’s standard NDA

include:

O Provide

OCTO will give the data NTIA for the National Broadband Map.

The service territories of individual providers will not be made public by OCTO,

but OCTO has created a public web site that allows users, including potential
broadband service subscribers, to enter any valid address in the District of
Columbia and be referred to all the broadband service providers offering service
to that location.

Form 477 subscriber count data from all companies will be aggregated by OCTO
at the Census Tract level. OCTO will use this information to estimate the
residential broadband adoption rate by Census Tract. Estimated broadband
service adoption rates will be made public, but the market share of individual
broadband service providers will not be revealed.

r submission form - For spring 2011, OCTO and PSC revised the data request

form. The form is a Microsoft Excel based questionnaire which is accompanied by a

glossary. Appendix 3 contains a copy of the form and glossary. The form collects

information on:

The Provider (Includes: business name, DBA name, FRN#, URL, etc.)
Transmission Technology

Business type (facility based or reseller)

Service Territory

Maximum advertised and typical upload and download speeds
Wireless spectrum

Middle mile connection points

3. Handling providers — While we hope that all providers complete our forms, not all do. In practice

OCTO will accept a variety of submission types and our policy to is work with providers interactively

via email and phone whenever we or they have questions.



SECTION 4 - THE ROLE OF DC GEOSPATIAL DATA

DC GIS maintains several datasets that are integral to processing provider submissions. Each dataset and

how it is employed is described below:

DC GIS Data Set Description How the data is used in broadband processing

(Click link to view

and double click

and zoom)

Imagery 6” resolution 2010 GIS analysts superimpose provider service territory on
ortho corrected imagery to ensure that submission fit the ground in a
imagery credible way. For example, do we have wireline service

over water or parks?

DC Base Map 1” to 100’ planimetric | Used similarly to imagery.
map.

Master Address A precisely located Used to process address lists submitted by broadband

Repository point for every providers. Also used to locate and map Community

address in the District

Anchor Institutions.

Planning, Landuse

Includes existing land

Used to ensure that broadband providers who provide

and Zoning use in the District high speed service to business are not shown as
providing service in residential areas.

Education A variety of GIS layers | Used to identify and survey as many Community Anchor

Libraries that include Institutions as possible.

Health Community Anchor

Public Safety Institutions locations

Recreation




SECTION 5 - DATA INTEGRATION

1. Submission Check-in

Provider data submissions are received in several ways

Attachments to emails sent to the PSC.

Transfer of data by means of a USB drive.

Providers upload the data to a secure OCTO FTP site.

Provider mails the data to either PSC or OCTO, if data is received directly by OCTO, a GIS analyst
will then check-in the data, make a copy and submit the original to the PSC.

Entered into a PSC submission tracking spreadsheet.

Scanned for viruses.

Given an initial review to ensure that each major component is present.

PSC will then contact OCTO that new data has arrived. The transfer of the data from.

Feedback from returning providers — PSC and OCTO encourage feedback from returning providers.

Providers may reference previous submissions and review check plots.

OCTO Submission Processing Data Attributes

After the submission has been checked in by the PSC and received by OCTO, an excel “Provider
Status” table is created to follow the progress or status of the broadband data that is being
received. The first column lists the date the data was received, the second column, the provider
name, the additional columns are represented by the fields in the data model. A “yes” or “no” is
placed in the corresponding row of each provider indicating if that data type is received.
Processing steps vary based on the type of data submitted [wireless, wire line or middle-mile]

and the type of data provided [GIS data, Paper/PDF, data table, etc.].

Wireline Data Processing - The information that was collected, with regard to the data model
on Wireline availability is as follows:

Provider Name

Doing Business As

FRN (Federal Registration Number)

Census Tract and Block number

Technology of Transmission (DSL, Cable, Satellite, etc.)



Technology of Transmission Codes

Technology
Code

Description

Details

10
20

30

40
41
s0
60
70
71
80
20
[

Asymmetric xDSL
Symmetric xDSL

Other Copper Wireline
Cable Modem — DOCSIS 3.0
Cable Modem — Other

Optical Camier/Fiber to the End User

Satellite

Terrestrial Fixed Wireless - Unlicensed

Terrestrial Mobile Wireless

' Electric Power Line S

All Other

All i:oppef-wiie based téchnolbgiés other
than xDSL (Ethermnet over copper and T-1

Fiber to the home or business end user (does i

_.mot include “fiber to the curb™)

Licensed

Any specific technology not listed above

e Maximum Download speed (greater than 768 kbps)

e  Maximum Upload Speed (greater than 200 kbps)

e Typical Download Speed
e Typical Upload Speed

OCTO Submission Processing Geographic

e Service territory description - In order for a provider to be eligible and have their data

processed, the Company’s service territory should offer service to new customers within 10 days

of a service order without extraordinary effort. Note: A Company can have multiple service

territories within the District of Columbia, and those territories need not be contiguous. NTIA

requires that the service territory be mapped to the nearest Census Block. Companies have

several options for describing their service territory:

e Initially, it is necessary to determine whether the Company meets the definition of a “District-

wide broadband service provider.” The Company must “offer broadband service” to the

“entire District of Columbia.” The following definitions apply:

0 “Broadband service” is the provision to end users of two-way data transmission to and

from the Internet with advertised speeds of at least 768 kilobits per second (Kbps)

downstream and greater than 200 Kpbs upstream.

0 “Offer” means that the Company can provide broadband service to end users (a

residential, business, institutional or government entity) within 10 business days of a

service order without an extraordinary commitment of additional resources. C also

interprets offer to be a commercial service we are not mapping free services such as

Wifi hotspots at this time. District of Columbia Government free Wifi hotspots are

included in the Community Anchor Data.



0 The “entire District of Columbia” means that a wireline company offers service to

residential, business, institutional, or government end users in every Census Block in the
District. This definition expressly excludes parkland, cemeteries, institutional campuses,
bodies of water, and military bases. The definition also excludes real estate complexes
where the landlord, condominium association, or similar entity controls the provision of
wireline service. Even if the firm doesn’t offer service in some or all of these areas, it
can still be a District-wide provider, which simplifies the submission. This caused some
problems with OCTQ’s fall 2010 submission where we now believe some service
territories where overstated. In spring 2011 any firm claiming to be a citywide provide
received greater scrutiny. In particular providers that service businesses with Ethernet
of copper where restricted to reporting service in commercial, high density residential,
and industrial areas as shown on the District’s Existing Land Use Map.

If the Company meets the definition of a District-wide broadband service provider, the
description of the Company’s service territory is complete. If the answer was “no,” then
an option must be selected to describe the Company’s service territory. Any of the
following may be attached to the e-mail to describe the Company’s service territory:

A Detailed Map(s) — Submitted maps should delineate the service area boundaries and
label all DC streets within those boundaries. The map may be a PDF file. Geographic
Information System (GIS) or Computer Aided Design files may be submitted in lieu of a
map.

A List of Census Blocks — The Company may provide a list of Census Blocks in which they
offer service. The list should be provided in a Microsoft Excel File or Text File with each

Census Block listed on a separate row. Excel File

A3 > & B 1 ¥
A B C D E F G H 3
1 County Tract Down Up Tech Residential %Residential Lal
2: 1 18.03 2 3 i 1 100 ‘
3 1118 .04 2 3 1 2 100
4 1 21.01 2 3 1 1 100
5 12201 s 3 1 1 100
6 12202 2 3 1 1 100 -
4 4« » » | Sheetl - Sheet2 Sheet3 ¥ [/ AL i | il
\\ Ready JE@@ 109% EE) O i.. ;51

A Written Description — The Company may describe one or more polygons. For
example, a service territory in part of downtown could be described as “East of 23™
Street NW, South of K Street NW, West of 17" Street NW, North of Constitution Ave
NW. “ Alternatively, the territories can be described by using buffers, for example,

“Within 500 feet of 441 4" Street NW Washington DC 20001.”



O Address File - If service is only offered to certain addresses, a list of those addresses
may be submitted. Address lists (whether for buffering or not) should be submitted in a
Microsoft Excel table or text file with each address on a separate row. Address lists are
geocode to the structure using the District’'s Master Address Repository. OCTO
encourages providers to submit all addresses where service can be provided within 10

days not just the address of current subscribers.

0 Form 477 —The Form 477 already includes a list of Census Tracts where the firm has
existing customers. Census Blocks nest within Census Tracts. Optionally, the Company
may indicate that it wishes to use the Census Tracts already listed within its Form 477,

minus a list of Census Blocks within those Tracts in which it does not offer service.

Sl Schnology of the connechons: Uable Modeg >
Census Tract: State: DC County: District of Colum| Census Tract 1.00
qiﬂwLO.—\D INFORMATION TRANSFER @

Greater Greater

Greater than or than or

than 200 equal to equal to
kbps and 768 kbps 1.5 mbps

less than and less and less

INFORMATION §kbps  than 1.5 than 3
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Less than or equal tw

200 kbps Number of
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Wireless Data Processing- If the firm is a wireless broadband (Internet) service provider, the

following questions were asked in a questionnaire:

e s Cellular spectrum (824-849 MHz; 862-869 Mhz) used to provide service? (Y/N)

e |s 700 MHz spectrum (698-758 MHz; 775-788 MHz; 805-806 MHz) used to provide service? (Y/N)

e Is Broadband Personal Communications Services spectrum (1850-1915 MHz; 1930-1995 MHz)
used to provide service? (Y/N)

e Is Advanced Wireless Services spectrum (1710-1755 MHz; 2100-2155) used to provide service?
(Y/N)

e |s Broadband Radio Service/Educational Broadband Service spectrum (2496-2690 MHz) used to
provide service? (Y/N)

e Is Unlicensed (including broadcast television “white spaces”) spectrum used to provide service?
(Y/N)

e Is Specialized Mobile Radio Service (SMR) spectrum (817-824 MHz; 862-869 MHz; 896-901 MHz;
935-940 MHz) used to provide service? (Y/N)




e Is Wireless Communications Service (WCS) spectrum (2305-2320 MHz; 2345-2360 MHz; 3650-
3700 MHz) used to provide service? (Y/N)

e |s Satellite (L-band, Big LEO, Little LEO, 2GHz) spectrum used to provide service? (Y/N)

e Wireless providers often provided a polygon shapefile of their coverage areas and if they were a
existing provider they communicated if the coverage information has changed. For the most the

majority of the wireless providers provided coverage for the entire District.

Middle Mile Data Processing - Broadband service providers were also asked for a list of “middle-
mile and backbone interconnection points” in the District of Columbia. Interconnection points are
facilities that provide connectivity between (a) a service provider’s network elements (or segments)
or (b) between a service provider’s network and another provider’s network, including the Internet
backbone. (Collectively, (a) and (b) are middle-mile and backbone interconnection points. Middle-
mile and backbone interconnection points typically enable relatively fast data rates, are built to
handle substantial capacities, and may be service-quality assured. Examples might include: points
of interconnection enabling communications between an incumbent local exchange carrier’s central
office and the Internet, between a cable aggregation point (headend) and the Internet, or between
a wireless base station and the provider’s core network elements that connect to other networks,

including the Internet.

Record Format for Middle-Mile and Internet Backhaul Connection Points Data for

Each Provider
Field Description Type Example
Provider Name Provider Name Text ABC Co.
DBA Name Doing-business-as name Text Superfone, Inc.
FRN FCC Registration Number Integer 8402202
Ownership Is the facility owned (0) or leased (1)? Integer 0
Serving Facility Capacity  Serving capacity of transport facility (see details below) Integer 1

Type of transpert facility (1=Fiber; 2=Copper: 3=Hybnd

Serving Facility Type Fiber Coax (HFC); 4=Wireless) Integer !

Latitude Latitude in decimal degrees Float 38.884560
Longitude Longitude in decimal degrees Float -77.028123
Elevation Elevation relative to grade to the nearest foot (positive Iteger .10

integers indicate above grade, negative below grade)

= Providers were asked to fill out an excel spreadsheet asking information based
on the table shown above. Providers were asked if they had middle mile
locations within the DC area and to list each location in the table on the
spreadsheet. Locations that fell within the DC area were geocoded and a point
file was created.
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Data Review and Consultation with Providers

e |f a component of the submission is missing, the OCTO GIS analyst will contact PSC for
assistance to receive the missing data from the provider.

e PSCand OCTO will schedule several meetings before final submittal: to review what
providers has submitted data and who has not; and discuss action points that need to be
addressed, i.e. which provider needs to be contacted again. Review the process and how it
can be improved.

e The excel “Provider Status” table is reviewed at each meeting and updated several times
during the process to follow the progress of the each data submission and to ensure that
attempts have been made to contact the provider.

e Asaresult of inquiries from NTIA about DC’s round 2 data, we are spending more time
talking to providers, particularly those who claim to offer citywide service. Most providers
respond openly and are willing to make changes to their submissions when questions are
raised.

e The NTIA receipt script is run against each provider submitted dataset separately. Repairs

and reruns are iterated as may be required.

e Community Anchor Institutions
As part of the reporting requirements for the grant, OCTO is required to collect a list of
Community Anchor Institutions (CAl). The dataset provides information on the broadband
service available at these institutions. The dataset 'District of Columbia Community Anchor
Institutions' consists of schools, libraries, medical and healthcare providers, public safety
entities, community colleges and other institutions of higher education, and other community
support organizations and entities within the District.

e The data was compiled by OCTO from data submitted by various district agencies and/
institutions contacted directly via a phone and e-mail survey.

e From this list, DC Government is required to collect specific information on broadband
service usage (technology type, and download/upload speeds) for each identified
institution.

e For locations not supported by the District of Columbia, a follow-up survey with the

or

managing agency was conducted to identify the internet service type and service speed.

The responses were compiled and attributed as defined by the State Broadband Data
and Development Grant Program. Non-government Community Anchors: Non-
government community anchors were contacted individually via a phone and e-mail
survey. The survey requested the internet service type and service speed at the

institution's location(s). The responses were compiled and attributed as defined by the

State Broadband Data and Development Grant Program. Appendix 4 contains a copy of

the Community Anchor Survey instrument.
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e The NTIA receipt script is run against Community Anchor Data separately. Repairs and
reruns are made as may be required.

SECTION 6 - DATA VALIDATION

During this stage, data from providers are compared with data from other sources. Discrepancies are
noted and sent to the contributing provider for comment. Validation techniques vary by the type of data
submitted [wireless, wire line, or middle-mile]. The following steps were taken to validate the data

submitted:

1. Wireless Validation - The District completed drive testing of major wireless providers. Drive test
were completed in a single vehicle employing multiple laptops and GPS. This was accomplished by
installing computer and GPS hardware and software in a vehicle and testing and mapping upstream
and downstream transmission speeds. Some new wireless providers were not tested during the
second round. These are noted in the validation field of DC’s data submission. To this time, DC has
not shown the drive test data to providers nor discussed our collection techniques with them. This
data was collected with public funds and is not covered by NDAs, but DC has not made a decision to
release it publically at this time. The good news is all providers who claim to be providing citywide
wireless service are providing it, and to that end DC will declare all providers who submitted service
territories to be "valid" in tomorrow's data submittal. That said, speed of service does drop below
the definition of broadband, and does very across providers, place, and time. Appendix 3, describes
the wireless verification results. DC did not conduct new drive testing for spring 2011. The fall 2010

drive testing results can be found in Appendix 5.

2. Wireline Validation
e The District, through PSC, has made extensive use of FCC Form 477 data. The Form 477 was
used to: verify that we have contacted the correct providers; compare the technology of
transmission and speed of transmission between what was reported to the FCC and what was
submitted by the provider; Compare the geography reported to the FCC in census tracts with
the areas submitted to the District in census blocks. Where discrepancies were found, the

providers were asked for more information.

e The District purchased a database of broadband subscribers from a commercial mailing list
company InfoUSA. The dataset is used to crosscheck data coming from providers. The
commercial mailing is not definitive, where discrepancies have been found, the providers were
asked for more information. Appendix 6 contains a sample wireline validation map showing a

DSL providers submitted service territory and black dots where InfoUSA reported subscribers.
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e Middle Mile Validation — To date the district has not attempted to validate middle mile data

other than checking locations against GIS base data to be sure they are plausible.

3. Final Review — Due directly from question we receive following round 2 about DC’s data submission,
all data, now undergoes a standup review conducted jointly by OCTO and PSC staff. Do service
territories seem plausible? Do speeds seem realistic? How do speeds compare to other providers

using similar technologies? What is the total DSL, Cable, Fiber, coverage does that seem plausible?

4. Amalgamation and documentation - Unless a provider's submission is conclusively invalidated
(which hasn’t happened) and the issue cannot be resolved with the contributing provider, it is
included in the amalgamation phase. Until this stage, OCTO handles each submission separately.
During this stage, all successful submissions are appended to the latest version of the NTIA/NSGIC
geodatabase model, and FCC-requested transmittal forms are prepared.

e The data is appended to the NTIA geodatabase model.

e Quality Review the amalgamated data is given a final quality review by the GIS Analysts
involved in the broadband grant program.

e FGDC Compliant metadata is prepared and included in the geodatabase.

e The NTIA provided script is run for the last time on the data set as a whole.

13



SECTION 7 - DOCUMENTATION AND SUBMITTAL

Once past the quality review, the data sets are submitted to NTIA/FCC via secure FTP. FCC data package

documents are included. The checklist provided by NTIA is followed:

Number Question

1 Have you obtained a new clean Transfer Data
Model?

5 Have you followed the instructions for loading
data into the Transfer Data Model?
Have you run the receipt process

3 (SBDD_CheckSubmission) and resolved all data
integrity issues?

4 Have you included your receipt text file as part of
the package?

5 Have you populated the metadata fields?

6 Have you exported the metadata as .xml files?

. Have you obtained a new data_package.xls and
filled it out appropriately?

8 Have you included methodological description?

9 Have you followed the required naming
conventions of all the files?
If you are resubmitting any data for the current
collection, have you (a) deleted your previous

10 submission (b) informed the Program Office or

the FCC of your resubmission and (c) resubmitted
your entire data package (e.g., the Program Office
is not accepting an partial submissions)?
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Appendix 1
Sample Letters
From
DC Public Service Commission
To
Perspective Broadband Providers
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PSC Letter to Companies that Have Never Submitted Mapping Data
Dear [Virgil: enter name of Priority #2 company’s contact],

The District of Columbia Office of the Chief Technology Officer (“OCTQ”) has been awarded a
grant from the U. S. Department of Commerce, National Telecommunications and Information
Administration (“NTIA”) to map the availability of broadband services in the District of
Columbia (“District”). Pursuant to a Memorandum of Understanding, OCTO has delegated to
the District of Columbia Public Service Commission (“Commission”) the responsibility for all
interaction, including data collection, with the broadband service provider community. To meet
the objectives under the NTIA’s State Broadband Data and Development Grant Program to
create national and state broadband service availability maps, the Commission requests the
assistance and cooperation of all broadband service providers that enable a residential, business,
institutional, or government entity located within the District to use broadband Internet services.
Please note that broadband service providers are requested to submit information
regarding technologies and services that they resell and are not limited to providing data
only regarding facility-based services.

As you know, the Federal Communications Commission requires broadband service providers to
file on March 1, 2011 the Form 477 to provide broadband service data, as of December 31, 2010,
for their networks. In order to enable OCTO to identify any improvements or changes in the
adoption rates for broadband services within the District, | request that you provide us with a
copy of the Form 477 for the [Virgil: insert company’s name] (“Company”) broadband services
in the District of Columbia (“District™) which you file with the FCC.

Attached to this email is a copy of OCTO’s “District of Columbia - Mapping Questionnaire —
Spring 2011 (Round 3)” which should be filled out by your Company and submitted along with
the copy of the March 1, 2011 Form 477 for the District.

The requested copy of your Company’s Form 477 for the District and the completed
“District of Columbia - Mapping Questionnaire — Spring 2011 (Round 3)” should be
submitted to the Commission by Monday, March 7, 2011. The March 1, 2011 Form 477 for
the District and the completed Round 3 Questionnaire should be submitted to the Commission as
an attachment to an e-mail response to Virgil J. Young, Jr., Senior Telecommunications Analyst,
at vyoung@psc.dc.gov. A secure FTP site is available for companies that prefer that method of
transmittal.

If the Company does not currently provide broadband Internet services to a residential, business,
institutional, or government entity located within the District, please inform the Commission of
such fact in an email response to Mr. Young. In such a case, there is no need to submit the
Questionnaire.
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We are also providing you with a simple Non-Disclosure Agreement (see attachment: “NDA
Form.doc” (“NDA”)). The NDA explains how OCTO will handle the submitted data; including
what portions of the data will be submitted to the NTIA and what derived products will become
part of OCTO’s website on broadband services available in the District. At your discretion, to
restrict the distribution of your Company’s submitted data, review, sign, and return the NDA
with the submission of the Questionnaire to the Commission.

Thank you for completing this data request. We have attempted to make the process minimally
burdensome, but understand that questions may arise. Should you have any questions regarding
this request, please contact my Policy Advisor, Cary B. Hinton, at chinton@psc.dc.gov or 202-
626-9186.

Thank you for your assistance,

geb‘l{y A Kane

Chairman

District of Columbia Public Service Commission

Attachments:
1. District of Columbia - Mapping Questionnaire — Spring 2011 (Round 3)

2. District of Columbia - Mapping Questionnaire — Definitions
3. NDAForm
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PSC Letter co Companies that submitted mapping data in previous rounds.
Dear [Virgil: insert name of Priority #1 company contact],

The District of Columbia Public Service Commission (“Commission”) and the District of
Columbia Office of the Chief Technology Officer (“OCTO”) would like to thank you for the Fall
2010 (Round 2) submission of broadband service data to map the availability of the [Virgil:
insert company’s name] (“Company”) broadband services in the District of Columbia
(“District™).

This email concerns the Company’s Spring 2011 (Round 3) submission. In order to meet the
objectives under the National Telecommunications and Information Administration’s State
Broadband Data and Development Grant Program to create national and state broadband service
availability maps, the Commission requests the assistance and cooperation of all broadband
service providers that enable a residential, business, institutional, or government entity located
within the District to use broadband Internet services. Please note that broadband service
providers are requested to submit information regarding technologies and services that
they resell and are not limited to providing data only regarding facility-based services.

As you know, the Federal Communications Commission requires broadband service providers
to file on March 1, 2011 the Form 477 to provide broadband service data, as of December 31,
2010, for their networks. In order to enable OCTO to identify any improvements or changes in
the adoption rates for broadband services within the District, | request that you once again
provide us with a copy of the Form 477 for the District which you file with the FCC.

Attached to this email is a copy of OCTO’s “District of Columbia - Mapping Questionnaire —
Spring 2011 (Round 3)” which should be filled out by your Company and submitted along with
the copy of the March 1, 2011 Form 477 for the District.

The requested copy of your Company’s Form 477 for the District and the completed
“District of Columbia - Mapping Questionnaire — Spring 2011 (Round 3)” should be
submitted to the Commission by Monday, March 7, 2011. If applicable, the original Non-
Disclosure Agreement with OCTO is still effective and will be honored. The March 1, 2011
Form 477 for the District and the completed Round 3 Questionnaire should be submitted to the
Commission as an attachment to an e-mail response to Virgil J. Young, Jr., Senior
Telecommunications Analyst, at vyoung@psc.dc.gov. A secure FTP site is available for
companies that prefer that method of transmittal.

Should you have any questions regarding this request, please contact my Policy Advisor, Cary B.
Hinton, at chinton@psc.dc.gov or 202-626-9186.

Thank you for your assistance,

17



5@5&% A Kane

Chairman
District of Columbia Public Service Commission

Attachments:

1. District of Columbia - Mapping Questionnaire — Spring 2011 (Round 3)
2. District of Columbia - Mapping Questionnaire — Definitions
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PSC Letter co Companies only lacking a Form 477
Dear [Virgil: insert name of company contact],

The District of Columbia Public Service Commission (“Commission”) and the District of
Columbia Office of the Chief Technology Officer (“OCTQO”) would like to thank you for the
recent submission of Round 3 broadband service data to map the availability of the [Virgil: insert
company’s name] (“Company”) broadband services in the District of Columbia (“District”).

As you know, the Federal Communications Commission requires broadband service providers to
file on March 1, 2011 the Form 477 to provide broadband service data, as of December 31, 2010,
for their networks. In order to enable OCTO to identify any improvements or changes in the
adoption rates for broadband services within the District, | request that you once again provide us
with a copy of the Form 477 for the District which you file with the FCC.

The requested copy of your Company’s Form 477 for the District should be submitted to
the Commission by Friday, March 4, 2011. As usual, the original Non-Disclosure Agreement
with OCTO is still effective and will be honored. The March 1, 2011 Form 477 for the District
should be submitted to the Commission as an attachment to an e-mail response to Virgil J.
Young, Jr., Senior Telecommunications Analyst, at vyoung@psc.dc.gov. A secure FTP site is
available for companies that prefer that method of transmittal.

Should you have any questions regarding this request, please contact my Policy Advisor, Cary B.
Hinton, at chinton@psc.dc.gov or 202-626-9186.

Thank you for your assistance,

5@5&% A Kane

Chairman
District of Columbia Public Service Commission
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Appendix 2
Standard Non-discloser Agreement
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NON-DISCLOSURE AGREEMENT

(District of Columbia Broadband Service Mapping)

This Non-Disclosure Agreement (“Agreement”) is between the Office of the Chief
Technology Officer of the District of Columbia (“OCTQO”) and
(“Company”), a corporation having a business address at

RECITALS

A. Company wishes to disclose and OCTO wishes to receive certain information from
Company represented by Company to be confidential and commercial / proprietary
information (hereinafter collectively, “Information”) pertaining to
This exchange includes all communication of Information between the parties in any
form whatsoever, including oral, written and machine readable form, pertaining to the
above.

B. OCTO wishes to receive and Company wishes to disclose the Information for the
sole purpose of participating in national broadband service mapping activities. OCTO
will disclose the information only in the following ways:

To The public:

- The service territories of individual providers will not be made public, but OCTO
will create a public web site that allows users, including potential broadband
service subscribers, to enter any valid address in the District of Columbia and be
referred to all the broadband service providers offering service to that location.

- Form 477 subscriber count data from all companies will be aggregated by OCTO
at the Census Tract level. OCTO will use this information to estimate the
residential broadband adoption rate by Census Tract. Estimated broadband
service adoption rates will be made public, but the market share of individual
broadband service providers will not be revealed.

To the U.S. Department of Commerce, National Telecommunications and Information
Administration (NTIA):

- The broadband service data required by the NTIA in the Notice of Funds Availability;
clarification published in the Federal Register; August 7, 2009 (74 FR 40569).

To the Metropolitan Police Department and the District of Columbia Homeland Security and
Emergency Management Agency:

- Middle-mile connection points will be added to the District’s critical infrastructure data
base. This critical infrastructure database is used only for public safety purposes.
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These data will not be shared outside law enforcement and homeland security
communities.

AGREEMENTS

Therefore, OCTO and Company agree as follows:

1. That the disclosure of Information by Company is in confidence and thus OCTO
agrees to:

a. (1) Not disclose the Information to any other person, and (2) use at least the same
degree of care to maintain the Information confidential as OCTO uses in maintaining as
confidential its own confidential information, but always at least a reasonable degree of
care;

b. Use the Information only for the above purpose;

c. Restrict disclosure of the Information solely to those employees or contract staff of
OCTO having a need to know such Information in order to accomplish the purposes
stated above; The District Government operates an in-house broadband service
provider known as DC Net, accordingly, the Information expressly will not be shared by
OCTO with DC Net as an organization or its employees.

d. Advise each such individual, before he or she receives access to the Information, of
the obligations of OCTO under this Agreement, and require each such individual to
maintain those obligations.

2. This Agreement imposes no obligation on OCTO with respect to any portion of the
Information received from Company which: (a) was known to OCTO prior to disclosure
by Company, (b) is lawfully obtained by OCTO from a third party under no obligation of
confidentiality, (c) is or becomes generally known or publicly available other than by
unauthorized disclosure, (d) is independently developed by OCTO or (e) is disclosed by
Company to a third party without a duty of confidentiality on the third party.

3. This Agreement imposes no obligation on OCTO with respect to any portion of the
Information unless such portion is: (a) disclosed in a written document or machine
readable media marked as “COMMERCIAL / PROPRIETARY INFORMATION” at the
time of disclosure, or (b) disclosed in any other manner and summarized in a
memorandum mailed to OCTO within thirty (30) days of the disclosure. Information
disclosed by Company in a written document or machine readable media and marked
“COMMERCIAL / PROPRIETARY INFORMATION” includes, but is not limited to, the
items, if any, set forth in the request for broadband service data from the District of
Columbia Public Service Commission (“Commission”); attached hereto. The
Commission’s request for broadband service data is incorporated herein by reference.
OCTO hereby acknowledges receipt of the items listed in the Commission’s request for
broadband service data, if any.
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4. The Information shall remain the sole property of Company.

5. In the event of a breach or threatened breach or intended breach of this Agreement
by either party, the other party shall be entitled to preliminary and final injunctions,
enjoining and restraining such breach or threatened breach or intended breach.

6. OCTO agrees it will not export, directly or indirectly, any technical data acquired from
Company or any product utilizing any such data to any country for which the U.S.
Government or any agency thereof at the time of export requires an export license or
other governmental approval, without first obtaining such license or approval.

7. The validity, construction, and performance of this Agreement are governed by the
laws of the District of Columbia, and suit may be brought in the District to enforce the
terms of this Agreement.

8. The rights and obligations of the parties under this Agreement may not be sold,
assigned or otherwise transferred.

This Agreement is binding upon OCTO and Company and upon the directors, officers,
employees and agents of each. This Agreement is effective as of the later date of
execution and will continue indefinitely.

Office of the Chief Technology Officer of the District of Columbia

By

Name:

Title:

Date:

(Company)
By:

Name:

Title:

Date:
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Appendix 3
Provider Questionnaire and Glossary
Microsoft Excel
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District of Columbia - Mapping Questionnaire Spring 2011 (Round 3)

This questionnaire has three sheets. Each sheet collects a different type of information. Tabs at the bottom of the
workbook allow users to switch among the three sheets.

Date Submitted:<mm/dd/yyyy>

Company Name:

<Company Name>

Doing Business As:

FRN #:

Contact Name:

Contact Email:

Contact Address1:

Contact Address2:

Contact City, State Zip code:

1.1 Provide a URL of the Company's website to which the District should refer potential broadband service subscribers.

1.2 Isyour Company a

? Please select the cell next to the technology that you provide and
choose from the dropdown menu which business type applies.

Technology

Business Type

Technology

Business Type

10 Asymmetric

60 Satellite

20 Symmetric

70 Terrestrial Fixed Wireless - Unlicensed

30 Other Wireline

71 Terrestrial Fixed Wireless - Licensed

40 Cable DOCSIS 3.0

80 Mobile Wireless

41 Cable-Other

90 Electric Power Line

50 Optical Carrier

0 Other

1.3 If your company is a resller, who is the facility based provider(s)?

1.4 Complete the following

for

Technology of Transmission that your company provides.

(One row for each Technology of Transmission - click on the cell to view a list of selections per column).

Technology Districtwide Maximum Advertised Speed Typical Speed
Transmission
Code| Description | Yes/No Download Speed Upload Speed Download Speed Upload Speed
(Ex.1)| 10 Asymmetric Yes 768 kbps to 1.49 mbps 201 to 767 kbps 1.5t0 2.9 mbps 768 kbps to 1.49 mbps
1
2
S
4
D)

The Company must be able to “offer broadband service” to the “entire District of Columbia”, (residential, business,

institutional or government entity
with advertised speeds of

of a service order without an extraordinary commitment of additional resources.)

1.5 For Technology of Transmission that was how long does it take to provide service to a customer after
service has been ordered? (Click on the cell next to each Technology you provide and select the length of time from a drop-down
list).

Technology Length of time to Technology Length of time to

provide service

provide service

10 Asymmetric

60 Satellite

20 Symmetric

70 Terrestrial Fixed Wireless - Unlicensed

30 Other Wireline

71 Terrestrial Fixed Wireless - Licensed

40 Cable DOCSIS 3.0

80 Mobile Wireless

41 Cable-Other

90 Electric Power Line

50 Optical Carrier

0 Other
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1.5 Please provide for ¢ i Technology of Tranamission that was =l il i g 1.2 any of the following data formats for
your service area {each data format should include technology of transmission, maximum advertised download and upload speed,
typical download and upload speed)

- GIS or CAD file{s)

- Text file or Excel Spreadsheet listing service addresses

- Text file or Excel Spreadsheet with a list of Census Blocks with Tract nambers

{See graphic examples below of data formats)

In addition, please provide your Form 477 as of December 2010. Provide filename for each file provided below:

BEx. of Spreadsheet - Includes Census Tract and Block; Maxamum Download and Upload Speeds; Typical

A B C D E F G H I
1 Tract Block Technology Max_Download Max_Upload Typ_Download Typ_Upload Total_Users %_Residential
2 17.01 1000 10 8 8 5 3 25 100%
3 18.01 1000 10 8 8 S5 3 175 78%
4 19.01 1000 10 8 8 5 3 62
M 4 » M| Sheetl - Sheet2 - Sheet3 . ¢J [ m
Ready [ElEEFT e o) o

Ex. Text Fille with Service Address - Indudes Provider Name; FRN#; End-User Address; Technology of

B Sample_Address_Availability DC - Notepad
Fle Edt Fomat View Hep

provider Name  FRN 0 end-User Address city  State 21'@ Technology of Transmission Maximum advertised Download Speed
Maximum Advertised Upstream Speed Typical Download Speed Typical Upload Speed
ACME Corporation 0001-2345-67 1 123 Main ST M 123 WASHINGTON DISTRICT OF COLUMBIA 20036 10 8 8 8 8

BEx. of Form 477 by Census Tract - Indudes Technology of Transmission; Census Tract; Transfer Rate;

echnology of comnechons. Cable e ~

Census Tract State: DC County: District of ColumBag Census Tract 1.00
ﬁiﬁ}lo,‘m INFORMATION TRANSFER é§| D

Greater (;T:: mm: Greater Greater Greater  Greater
than 200 equal to equal to than or than or than or than or Greater
kbps‘and 768 kbps 1.5 mbps equalto3 equalto 6 equalto 10 equalto 25  thanor
BE T au;d s mbps and mbps and mbps and mbpsand equalto
less than 6 less than 10 less than 25 lessthan 100 mbps

I.b:;;f ?::;): mbps mbps mbps 100 mbps

Number of users I

% % % % % % %
Greater than 200 kbps 5 12 2 2
and less than 768 kbps
Number of Connections: |100.000 100.000 100.000 100.000
Percentage Residential 9% A A o5 o5 9% 9% 9 "

Proceed to Sheet 2 if you provide wireless broadband service.
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<Company Name>

Wireless Spectrum Questions (Wireline only companies may skip this sheet.)

2.1 1s cellular spectrum (824-849 MHz; 862-869) used to provide service? (Y/N)

"Yes" or "No"

2.2 1s 700 MHz spectrum (698-758 MHz; 775-788 MHz; 805-806 MHz) used to provide service?

"Yes" or "No"

2.3. Is Broadband Personal Communications Services spectrum (1850-1915 MHz; 19301995)
used to provide service? (Y/N)

"Yes" or "No"

2.4. I1s Advanced Wireless Services spectrum (1710-1755 MHz; 2100-2155 MHz) used to provide
broadband service? (Y/N)

"Yes" or "No"

2.5. Is Broadband Radio Service/Educational Broadband Service spectrum (2496-2690 MHz)
used to provide broadband service? (Y/N)

"Yes" or "No"

2.6. Is Unlicensed (including broadcast television “white spaces”) spectrum used to provide
broadband service? (Y/N)

"Yes" or "No"

2.7. Is Specialized Mobile Radio Service (SMR) spectrum (817-824 MHz; 862-869 MHz; 896-901
MHz; 935-940 MHz) used to provide broadband service? (Y/N)

"Yes" or "No"

2.8. Is Wireless Communications Service (WCS) spectrum (2305-2320 MHz; 2345-2360 MHz;
3650-3700 MHz) used to provide broadband service? (Y/N)

"Yes" or "No"

2.9. Is Satellite (L-band, Big LEO, Little LEO, 2GHz) spectrum used to provide broadband
service? (Y/N)

"Yes" or "No"

Proceed to Sheet 3.
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Elevation (in feet
. - " - Facility Address In DC *** | atitude *** | ongitude from grade.
* ok
Counter Owned or Leased Servm_g Feiliy Sy [l (Street#, Street Name, Street Type, (Optional if address | (Optional if address Negative
Capacity Code Type Code . .
Quadrant) provided) provided) numbers are
below grade)
Example Owned/Leased (1-6) See below (1-4) See below 123 Main Street NW 38°53'43.6"N 77°0'56.35" W 15
...add rows as needed
* Serving Facility ** Serving Facility
Capacity Code Data Rate Type Code Description
1 Multiple T1s and less than 40 mbps 1 Fiber
Greater than 40 mbps and less than 150 mbps 2 Copper
Greater than 150 mbps and less than 600 mbps 3 Hybrid Fiber Coax (HFC)
Greater than or equal to 600 mbps and less than 2.4 gbps 4 Wireless

Greater than or equal to 2.4 gbps and less than 10 gbps
Greater than or equal to 10 gbps

o g N wWN

**% Coordinates must be expressed using the WGS 1984 geographic coordinate system.

Record Definitions

Field

Definition

Provider Name Provider Name

DBA Name "Doing-business-as" Name

FRN

Provider FCC Registration Number

Technology of Transmission
gy address

Category of technology available for the provision of service at the

Maximum Advertised

Downstream Speed available at the address

Speed tier code for the maximum advertised downstream speed

Maximum Advertised Upstream

Speed available at the address

Speed tier code for the maximum advertised upstream speed

Typical Downstream Speed

Speed tier code for the downstream data transfer throughput rate
that most subscribers to service at the maximum advertised
downstream speed (above) can achieve consistently during
expected periods of heavy network usage

Typical Upstream Speed

heavy network usage.

Speed tier code for the upstream data transfer throughput rate that
most subscribers to service at the maximum advertised upstream
speed (above) can achieve consistently during expected periods of
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Appendix 4
Community Anchor Survey Instrument
Google Docs
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District of Columbia - Community Anchor Institutions Page 1 of 2

District of Columbia - Community
Anchor Institutions

The District of Columbia Office of the Chief Technology Officer (*OCTO”) is in the third stage of the State
Broadband Data and Development Map Program; awarded by the United States Department of Commerce,

National Telecommunications and Information Administration (“NTIA”) to map the availability of broadband
services in the DC region.

One of the grant requirements is to list and track the availability of broadband service of Community Anchor
Institutions (“CAI"):

. Schools - K through 12

. Libraries

. Medical /healthcare

. Public safety

. University, college, other post secondary

. Other community support — government

. Other community support — nongovernmental

~NOoO o~ WNE

We would appreciate your assistance, as a CAl in the DC region, by filling out the questionnaire below.
Please provide your response on or before, Friday, February 4, 2011.

If you have any questions, please feel free to contact either Adeola Dokun at (202) 724-2128 or David Lutz
at (202) 478-5887. Thank you for your cooperation.

* Required

Contact Name *

Title *

Contact Phone Number: *

Contact Email: *

Name of Institution *

Institution Type *
Select

https://spreadsheets.google.com/a/dc.gov/viewform?formkey=dE52NVIJqQUHRDUFV3bjdm... 4/1/2011



District of Columbia - Community Anchor Institutions Page 2 of 2

Address *
Street Address

City, State, Zip *

Institution Website *

Do you currently have broadband (internet) service at this institution? *
@ Yes

|:_::| No

Name of broadband provider *

What type of Technology of Transmission does the institution use? *
Select

What is the maximum advertised download speed? *
Data transfer speed

Select

What is the maximum advertised upload speed? *
Data transfer speed

Select

Powered by Google Docs

Report Abuse - Terms of Service - Additional Terms

https://spreadsheets.google.com/a/dc.gov/viewform?formkey=dE52NVJqUHRDUFV3bjJm...

4/1/2011
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Wireless Validation
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Mobile Broadband Mapping
Commercial Cellular Networks

District of Columbia

Bob Pavlak

Chris San-Gaspar

September 29, 2010



Mobile Broadband Mapping of Commercial Cellular Networks: District of Columbia

Executive Summary

The outdoor downlink and uplink throughput speeds of the commercial cellular networks serving the
District of Columbia were measured in September 2010, and compared with measurements made in
September 2009. In addition to the three networks tested in 2009 (Verizon Wireless, Sprint, AT&T), our
2010 measurements also include Cricket and T-Mobile.

The results of the drive test measurements are shown in the two attached files (2010 results, and 2009
results), and a qualitative analysis of the results is presented here. A more detailed quantitative analysis
will be prepared later.

All five of the service providers deliver broadband service (minimum 768 kbps downlink and 200 kbps
uplink) in some areas of the District. However, there is a wide variation in coverage performance.
Throughput speeds may be above the “broadband” thresholds in some areas and below the
“broadband” thresholds in other areas. This variation in performance is shown by the color codes on the
attached citywide maps.

There is also a significant variation in performance between the cellular service providers. The downlink
speeds of the AT&T and T-Mobile networks are substantially above the broadband threshold of 768
kbps, with many areas above 1.5 Mbps. The speeds on AT&T’s network are substantially higher in 2010
compared to 2009, which we believe is attributed to the 3G upgrade of the AT&T network to HSPA (High
Speed Packet Access), a more recent version of 3G. Both AT&T and T-Mobile operate network
infrastructure based on the 3GPP (3™ Generation Partnership Project) set of standards.

The uplink speeds on the AT&T network is by far the highest of any of the commercial service providers.
We believe this is due to the more advanced version of the 3GPP standard used by AT&T. Uplink speeds
on AT&T’s network exceed 768 kbps and 1.5 Mbps in all but a few areas of the drive route.

The downlink speeds on Verizon’s network, between 2009 and 2010, appear about the same. The uplink
performance has improved, with many areas in 2010 above 768 kbps. Many areas in 2009 were above
200 kbps uplink (but less than 768 kbps). Similarly, Sprint’s downlink performance appears about the
same between 2009 and 2010, and their uplink performance in 2010 is slightly improved from 2009, but
not as high as any of the other service providers.

Sprint, via Clearwire, now offers 4G WiMax broadband service in the District. This network was not
included in our broadband drive tests because the mobility performance of WiMax is poor. Sessions are
frequently dropped during handoffs and the tool used for drive test measurements is unable to
accommodate a high dropped session rate.



The authors wish to thank Felix Igbedior for his assistance in performing the drive tests with Chris San-
Gaspar.
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TransTech: Asymmetric xDSL
Max Down: Varies

Max Up: Varies
fé
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imum_Advertised_Downstream_Speed, Maximum_Advertised_Upstream_Speed
Greater than or equal to 1.5 mbps and less than 3 mbps., Greater than 200 kbps and less than 768 kbps.
Greater than or equal to 10 mbps and less than 25 mbps., Greater than or equal to 768 kbps and less than 1.5 mbps,
Greater than or equal to 3 mbps and less than 6 mbps, Greater than or equal to 768 kbps and less than 1.5 mbps.

Greater than or equal to 6 mbps and less than 10 mbps., Greater than or equal to 768 kbps and less than 1.5 mbps,

Greater than or equal to 768 kbps and less than 1.5 mbps., Greater than 200 kbps and less than 768 kbps.
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1 Introduction

As part of the American Recovery and Reinvestment Act (ARRA), the National
Telecommunications and Information Administration (NTIA) released its State
Broadband Data and Development Grant Program* Notice of Funds Availability (NOFA).
The NTIA then awarded the State of Delaware funding to create a database of
broadband deployment (Project) in the State of Delaware (State). GeoDecisions and its
team partner CBG Communications, Inc. (CBG) have been retained by the State of
Delaware (collectively referred to as the “State Parties”) to perform a variety of tasks as
part of the Broadband Data Development process, with the goal being creation of maps
of the State showing where broadband is available, Providers’ names, and speeds or
bandwidth provided to citizens, businesses, and anchor institutions throughout the
State.

The NOFA requires mapping of facilities-based Providers’ availability of broadband speed
internet access in the State. The NTIA, in the NOFA, defined broadband as “Broadband
service is ‘available’ to an end user at an address if a broadband service provider does,
or could, within a typical service interval (7 to 10 business days) without an
extraordinary commitment of resources, provision two-way data transmission to and
from the Internet with advertised speeds of at least 768 kilobits per second (Kbps)
downstream and at least 200 Kbps upstream to the end user at an address.”

The following specific project tasks were to be performed and completed by
GeoDecisions and CBG with oversight by State staff:

o Drafting, negotiation, establishment, and status reporting of all Non-Disclosure
Agreements (NDAs) with broadband service Providers to support the Delaware
broadband expansion initiative.

e Mapping of broadband Providers and service attributes, including technologies
utilized and advertised speeds available to end users.

e Support of field verification of broadband mapping (using an approximately 35%

sampling rate).

Development of web-based mapping applications.

Project, task, and contract management.

Review of Provider marketing materials.

Assistance in developing criteria for web-based surveys and speed tests.

Quality Control and review of all deliverables.

Assistance in the development of a data maintenance document.

Identification and assessment of broadband infrastructure (using an

approximately 35% sampling rate).

! http://broadbandusa.gov/files/BroadbandMappingNOFA(FederalRegisterVersion).pdf
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o Participation in weekly status and project meetings with internal staff,
NTIA, the University of Delaware, the State of Delaware, Providers, and all other
stakeholders.
e Submission of weekly status reports.

The Project began with meetings with the State, GeoDecisions, and CBG to map out the
processes that needed to occur in order to produce an accurate map that included all
known broadband Providers that were willing to participate in the project. It should be
noted that broadband Providers (Providers) were not required to participate in the
Project but were encouraged to provide data specific to their networks so the State
would have maps that were as accurate as possible. Providers that applied for federal
grant funds for network expansion or upgrades, however, would be eliminated from
consideration for these grants if they did not cooperate with the State on this project.

1.1 List Compilation

The first task was to compile a list of all known broadband Providers throughout the
State and contact information for each of these Providers. Information from FCC
databases, Internet research, and the State Parties’ overall understanding of the
broadband industry was utilized to compile the list.

1.2 NDA Negotiation

Contact was then made to each of the Providers to determine whether they had facilities
in the State that provided broadband to end users. If so, the Providers were
encouraged to participate in the project by providing the pertinent data needed to
create the State’s maps. Many Providers believe that some of the information required
from them for participation is confidential and cannot be released to the general public.
To overcome this obstacle, the State Parties created a Non-Disclosure Agreement (NDA)
template whereby information deemed confidential by the Providers would not be
released publically by the State Parties. The NDA also ensured that all information
requested from the Providers is available for release to the NTIA as required by the
NOFA. Based on the variation among Providers on what information is deemed
confidential and varying interpretations of the template NDA, negotiations were held
with many of the Providers to modify the NDA to meet the Providers’ needs while still
allowing the State Parties to utilize and share the information as required in the NOFA.
Once the Providers and the State Parties signed an agreed-upon NDA, the data
gathering process proceeded.

1.3 Data Gathering

As each Provider signed an NDA with the State Parties, they were referred to
GeoDecisions’ mapping department where they were asked to provide specific data in
formats that would be compatible with the State’s mapping process. Although many of
the Providers had previously provided system data to the Federal Communications
Commission (FCC), those submissions showed availability at the Census Tract level. The
requirements of this Project were for mapping of network availability at the Census Bock
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level, which is more granular than previously submitted data. Furthermore, in
Census Blocks that are larger than 2 square miles, data was gathered at the street
segment level (eg. From # 1 First Street to #111 First Street). As Providers supplied
this data, GeoDecisions created maps of the State showing where each of the Providers’
footprint(s) was located, as well as other required attributes such as advertised speeds
available in these areas and the technologies utilized to provide service to end users.

1.4 Provider Data Submittal

NTIA 3™ data submission included 20 Broadband providers data, 9 of the providers has
submitted new data updates; the following is a brief description the data provided:

1- AT&T Mobility LLC.
DBA Name: AT&T

FRN

0004979233

Date of submission
Type of Data Submission

Census Blocks

Road Segments

Middle Mile infrastructure
Technology of Transmission
Data description

2/10/2011
e Coverage Shape File
eExcel Sheet

N/A

N/A

No

Terrestrial Mobile Wireless

ATT provided a shape file that showed
coverage over the three counties of
Delware state. The excel sheet provided
contained speed data, Technology of
transmission & Mobile Spectrum.

2- Cavalier Telephone LLC.

DBA Name: Cavalier

FRN

0018547729

Date of submission
Type of Data Submission

Census Blocks

Road Segments

Middle Mile infrastructure
Technology of Transmission

Data description

3/18/2011
e Excel Sheet with Block coverage
e Excel sheet with Middle Mile Address

734

147

14

Asymmetric xDSL

Other Copper Wireline

Two excel sheet, one with blockld and
coverage information (speed, technology),
the other excel sheet has an address
location for Middle Mile Infra-structure.
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3- Comcast Cable Communications, LLC.
DBA Name: Comcast

FRN 0004441663
Date of submission 2/11/2011
Type of Data Submission eExcel Sheet of changes of block coverage

since last submission

s Excel Sheet of changes of of street
coverage since last submission

s Excel Sheet with speed information

Census Blocks 10836
Road Segments 1281
Middle Mile infrastructure No
Technology of Transmission Cable Modem - Other
Cable Modem - DOCSIS 3.0
Data description Three excel sheets, the excell sheets were

expressing the difference in coverage
between june 2010 and December 2010.

4- DIECA Communications, Inc.
DBA Name: Covad Communications Company

FRN 0003753753

Date of submission 2/16/2011

Type of Data Submission e Text file tab delemited with block
coverage

e Text File with Subscriber-Weighted
Nominal Speed

Census Blocks 8564

Road Segments No

Middle Mile infrastructure No

Technology of Transmission Asymmetric xDSL

Symmetric xDSL
Other Copper Wireline
Data description Two text file tab deleminted.

5- Leap Wireless International, Inc.
DBA Name: Cricket Communications, Inc.

FRN 0002963528

Date of submission 2/11/2011

Type of Data Submission e Shape file with Coverage, Technology,
Spectrum, and speed

Census Blocks N/A

Road Segments N/A

Middle Mile infrastructure No

Technology of Transmission Terrestrial Mobile Wireless

Data description Coverage Shape file.

Jg/ Page 6
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6- Level 3 Communications, LLC.
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DBA Name: Level 3 Communications, LLC.

FRN

0003723822

Date of submission
Type of Data Submission

Census Blocks

Road Segments

Middle Mile infrastructure
Technology of Transmission
Data description

1/24/2011

eEnd User Address location text file

e Middle Mile Address location and X,Y
coordinate text file.

9

No

12

Optical Carrier/Fiber to the End User

Two text files; End user text file address

location with technology and speed

information, and Middle mile Address

location with X,Y coordinates, Servicing

capacity and Type.

7- Medicom Communications Corp.

DBA Name: Mediacom Delaware LLC.

FRN

0003572633

Date of submission
Type of Data Submission

Census Blocks

Road Segments

Middle Mile infrastructure
Technology of Transmission
Data description

3/17/2011
e Excel sheet with End User Address
location

1713

224

No

Cable Modem - DOCSIS 3.0

An excel sheet that has End Users
Address, also it contain informatio about
End User Type.

8- T-Mobile USA, Inc.
DBA Name: T-Mobile.

FRN

0006945950

Date of submission
Type of Data Submission

Census Blocks

Road Segments

Middle Mile infrastructure
Technology of Transmission

2/18/2011

e Shape file with Coverage Area

o Text File with technology and Spectrum

e Excel sheet with Subscriber Weighted
Nominal Speed.

o No Middle Mile Notice.

N/A

N/A

No

Terrestrial Mobile Wireless

Page 7



Quality Assurance Document
Contract No. DTI-08-0013

Data description A shape file that provides Broadband
coverage with two different speed ranges
for upload and download, the Technology
and spectrum were provided by a different
text file, Nominal speed came from an
excel sheet.

9- Cellco Partnership and its Affiliated Entities.
DBA Name: Verizon Wireless.

FRN 0003290673
Date of submission 2/18/2011
Type of Data Submission e Shape file for 4G Coverage

e Shape File for 3G Coverage
e Word document with Specturms and

speed.
Census Blocks N/A
Road Segments N/A
Middle Mile infrastructure No
Technology of Transmission Terrestrial Mobile Wireless
Data description The Two shape file provided Coverage

area for different speed range (4G — 3G),
a word document gives a discription of the
speed and the spectrum used.

1.5 Data Processing

The method for processing the data varies depending on the data recived from each
provider, the following is a breif summary of the steps taken to process the data for
each provider.

1-AT&T Mobility LLC.

Processing Mobile Apply Repair Geometry on coverage Shape file
Coverage Area e Load Repaired Shape file into Transfer data model
using append.
e Use excel sheet values to calculate technology,
spectrum and speed.
e Result is stored in BB Service Wirless

2- Cavalier Telephone LLC.

Processing Census e Census block coverge excel sheet exported into dbf
Block Coverage after adjusting column name (less than 11)
Area e Select statement on the dbf file to separate

Technology coverage 10 blocks & Technology
Coverage 30 blocks.

o Template of 2000 Census block < 2SQM joined twice,
one time with Technology 10 dbf file (create Census

Jg/ Page 8
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Processing Middle
Mile infrastrcutre
Points

Processing Service
Overview

block coverage of Asymmetric XDSL), second time
with Technology Coverage 30 (create Census block
coverage of Other Copper Wireline).

Merge is applied on both Census blocks to create
Census Block Coverage

Census Block Coverage is Loaded to Transfer Data
model using append.

Result is stored in “BB_Service_CensusBlock”

Middle mile address excel sheet is loaded into
ArcMap.

Excel sheet is Geocoded using “10.0 US Geocode
Services (ArcGIS Online), Middle Mile location (X,Y)
acquired

Middle mile is loaded to Transfer data model using
append.

Result is stored in “BB_ConnectionPoint_MiddleMile”

Template County feature class is loaded into ArcMap
Maximum Downaload and upload speed is calculated
in each country

Two Overview county layer is produced, one layer per
technology.

County layers are merged.

County layer are loaded into Transfer Data model
using append.

Data stored in “BB_Service Overview”

3- Comcast Cable Communications, LLC.

Processing Census
Block Coverage
Area

Processing Service

Excel sheet with Census block difference is added to
Arcmap and exported into dbf.

Select statement to split dbf file into New (added)
block coverage, & Deleted (removed) block coverage
Perform join between previouse submission blocks &
Deleted dbf to mark deleted block, then perform
delete.

New Template of 2000 block is joined with New
(added) blocks (match only), result is exported as
New added blocks.

New added blocks is merged with Previouse
submission modified blocks to come with Current
coverage.

Current Coverage blocks are loaded into Data transfer
model using append.

Result is stored in “BB_Service_CensusBlock”

Template County feature class is loaded into ArcMap

&
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Overview .

Maximum Downaload, upload speed and Subscriber
Weighted Nominal speed is calculated in each country
Two Overview county layer is produced, one layer per
technology.

County layers are merged.

County layer are loaded into Transfer Data model
using append.

Data stored in “BB Service Overview”

4- DIECA Communications, Inc.

Processing Census o
Block Coverage o
Area o
[}
[}
[ ]
[ ]
Processing Service o
Overview o

Load provided text file into excel

Export text file into dbf after altering columns names
Separate dbf file into 3 technologies dbf files
(Asymmetric xDSL - Symmetric xDSL -Other Copper
Wireline)

Perform Join 3 times with Template census 2000
census block (one join per technology)

Merge the 3 feature classes into one coverage feature
class.

Load the output feature class into the transfer data
model.

Result is stored in “BB_Service_CensusBlock”

Template County feature class is loaded into ArcMap
Maximum Downaload, and upload speed is calculated
in New Castle county for each technology.

Three Overview county layer is produced, one layer
per technology.

County layers are merged.

County layer are loaded into Transfer Data model
using append.

Data stored in “BB Service Overview”

5- Leap Wireless International, Inc. (Cricket)

Processing Mobile o
Coverage Area o

Apply Repair Geometry on coverage Shape file
Load Repaired Shape file into Transfer data model
using append.

calculate technology, spectrum and speed.

Result is stored in BB_Service Wirless

6- Level 3 Communications, LLC.

Processing End o
User Address o

Text file loaded into Arcmap

Geocoded text file using “10.0 US Geocode Services
(ArcGIS Online), address location (X,Y) acquired
Format address field to match data model fields.
Load point feature into data transfer model using

&

GEODECISIONS,

Page 10



Quality Assurance Document

Contract No. DTI-08-0013

Processing Census
Block Coverage
Area

Processing Middle
Mile infrastrcutre
Points

Processing Service
Overview

append.
Result is stored into “BB_Service_Address”

Select by location End user points that are located
inside Census block less than 2 SQM, and export the
result as Points Less than 2SQM

Spatial join end user point and Census block 2000.
Export Joined blocks as a Block Coverage.

Load Block coverage into data transfer model using
append.

Result is stored in “BB_Service_CensusBlock”

Middle mile address text file is loaded into ArcMap.
Text file is Geocoded using “10.0 US Geocode
Services (ArcGIS Online), Middle Mile location (X,Y)
acquired

Middle mile is loaded to Transfer data model using
append.

Result is stored in “BB_ConnectionPoint_MiddleMile”

Template County feature class is loaded into ArcMap
Maximum Downaload and upload speed is calculated
in each country

Overview county layer is produced

County layer is loaded into Transfer Data model using
append.

Data stored in “BB_Service Overview”

7- Medicom Communications Corp.

Processing End
User Address

Processing Census
Block Coverage
Area

Processing Service

Excel file loaded into Arcmap

Geocoded text file using “10.0 US Geocode Services
(ArcGIS Online), address location (X,Y) acquired
Format address field to match data model fields.
Load point feature into data transfer model using
append.

Result is stored into “BB_Service_Address”

Select by location End user points that are located
inside Census block less than 2 SQM, and export the
result as Points Less than 2SQM

Spatial join end user point and Census block 2000.
Export Joined blocks as a Block Coverage.

Load Block coverage into data transfer model using
append.

Result is stored in “BB_Service_CensusBlock”

Template County feature class is loaded into ArcMap

&
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Overview e Maximum Downaload and upload speed is calculated
in each country
e Overview county layer is produced
e County layer is loaded into Transfer Data model using
append.
o Data stored in “BB Service Overview”

8- T-Mobile USA, Inc.

Processing Mobile e Apply Repair Geometry on coverage Shape file
Coverage Area e Load Repaired Shape file into Transfer data model
using append.
e calculate technology, spectrum and speed.
e Result is stored in “BB_Service Wirless”

9- Cellco Partnership and its Affiliated Entities. (Verizon Wireless)

Processing Mobile e Apply Repair Geometry on coverage on both shape
Coverage Area file (4G-3G) Shape file
e Load Repaired Shape files into Transfer data model
using append.
e calculate technology, spectrum and speed, for each
type of coverage.
e Result is stored in “BB_Service Wirless”

1.6 Map Creation/Interactive Web Application

An interactive web application was developed to enable the general public to view a
map of Delaware’s broadband availability in each of its three counties. Users will be able
to see which forms of broadband exist in each area of the State and can also search for
Providers by address. This web application is necessary in order to access and employ
the data collected. In essence, the data collected is in a static state; this web
application will move the data into dynamic, usable form.

With the creation of the web application, the State will move forward in meeting the
requirements of this project’s grant as outlined in the NOFA. The web application was
created in a manner that honors the guidelines established in each NDA executed with
each respective Provider. A publically accessible, interactive website is the best means
by which the citizens/taxpayers can be informed of broadband availability and options.
The applications serve as a hub of broadband coverage information. The resultant
functionality is expected to improve service for several user groups. From a citizen
standpoint, the application will serve as a gateway to access or improve access to
broadband services. Citizens can use the application to gain knowledge of providers,
technologies, and access level at their residence or place of business. Planners can use
the site to aid in infrastructure construction plans to improve broadband access and
capabilities to their assigned region of the State. The State Legislature will use the
application to notify politicians of district relevant broadband capabilities and as a
catalyst in policy making and a various array of legislative actions.
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1.7 Backlab Verification

As the first version of maps covering each of the State’s Providers was completed, the
State Parties performed backlab verification of the data gathered and input onto the
maps. This backlab verification included researching the Providers’ websites to verify
that the advertised speeds on the websites were consistent with those documented by
the Providers as part of their submission to the State. In addition, the team made
phone calls to some of the Providers to further verify service availability and speeds
where necessary to gain the highest level of confidence in the data gathered.

1.8 Provider Review

After the backlab process was completed for each of the Providers, the data was sent
back to the Providers for their review and acknowledgement of the data as being
accurate. This phase of the project also allowed the Providers to update their data if
changes had occurred since the intiatial gathering of data by the State Parties. Each of
the Providers’ data was pulled out from the aggregate data base prior to sending it to
the Provider for their review. This ensured that the State Parties maintained the
agreed-to confidentiality of each of the Providers’ data.

1.9 Field Verification

The final step for the State Parties to verify the accuracy of the data was to perform a
field verification process. Prior to beginning field verification activities, The State parties
developed a field verification guide for use by each member of the field verification
team. The guide included systematic instructions and a checklist related to verification
of each broadband system, technology, and service type. The guide and checklist were
drafted, reviewed by all State Parties, and finalized prior to the beginning of field
verification activities.

To ensure uniformity of the team’s approach to field verification, field team training was
also held immediately prior to the beginning of field verification activities.

Broadband system coverage was verified by sampling whether services were available at
various points shown on the Providers’ system coverage maps that were randomly
chosen from all of the census blocks that are within the Providers’ systems. Points were
chosen to represent areas throughout the Providers’ service territory, including system
boundary edges.

The State Parties team sample looked to provide a sampling of all broadband Providers
in the State, including large and small Providers across the State, being sure to include
each of the three counties.

Team members spent a total of 19 days performing Field Verification functions including
interviews and infrastructure identification at nearly 300 locations. In addition, the team
performed approximately 150 speed tests of Cellular based wireless broadband provider
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networks. Additionally, team members identified 87 tower locations in the State for
potential broadband planning activities going forward.

1.10 Speed Tests

As part of the field verification process, State residents and businesses were given a
business card-sized handout that briefly explained the project and pointed them to the
state-specific speed test website. The State utilized a project-specific speed test web
site? run by Ookla in order to gain information on users’ addresses, satisfaction, and the
upstream and downstream speeds associated with their broadband connection. Ookla is
a company that provides a private web-based reporting portal where customer-specific
testing can be performed and documented over time. The results of the speed tests
performed on the Ookla site are stored and available to the State Parties at any time.

Ookla tracks the end users’ Provider name, technology of connection, downstream and
upstream speeds, and other parameters such as IP address.

In addition, testing similar to that done by residents and businesses was performed by
State Party representatives on mobile wireless Providers’ networks. This again verified
availability and speeds on each of the five major cellular-based broadband Providers in
the State.

1.11 Presentation to the NTIA

The data submitted in the State Broadband Data and Development (SBDD) project is
governed by the Notice of Funds Availability (NOFA) first published in volume 74,
number 129, on page 32545 of the Federal Register and subsequently clarified in
volume 74, number 154, on page 40569 of the Federal Register. According to the
NOFA, an NDA may be executed with broadband Providers prior to data collection. The
NTIA has proposed a National States Geographic Information Council (NSGIC) data
model as a means to store the collected broadband data. The NSGIC model includes five
main feature classes as follows:

1.11.1 Broadband Service by Census Block (Less than 2 square
miles in area)

This feature provides the atomic unit for mapping provider services that, when tied to
census demographic and socio-economic data, can provide guidance for the build-out and
adoption of broadband. The Census Block feature class is generated by different
methods, depending on the data submitted by the Broadband service Provider. The main
methods for generating census block data are as follows:

2 http://www.delawarespeedtest.com/
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¢ Broadband providers submit a list of served Census Blocks. In this
case, the blocks are joined to the State’s Census Block data to obtain
its spatial location. Finally, the data are loaded into the Geodatabase
model, and attributes are either transferred or filled in manually.

o Broadband Providers submit a list of end users. In this case, an overlay
is needed between the submitted geocoded end user points and the
State of Delaware Census Block feature class to obtain the list of
Census Blocks.

e Broadband providers submit shape files or drawings with their
boundary(s) of coverage. The boundary(s) is intersected by the
Census Block feature class to obtain Census Block coverage.

1.11.2 Broadband Service by Census Block ( greater than 2 square
miles in area)

In order to provide a more granular representation of availability in Census Blocks
larger than 2 square miles in area, these Census Blocks are described at a street
segment level of detalil.

There are two methods utilized to garner the data needed to generate street
segment coverage maps. Depending on the data submitted by the providers, these
methods can be summarized as follows:

o The broadband Provider submits a list of end user addresses. The nearest
road segment is then selected, based on the attributes of the end user
point.

° The broadband provider submits a shape file or drawing showing their

coverage area. In this case, street segments are selected based on the
intersection of its coverage area and street segment feature class.

1.11.3 Broadband Service - Wireless

The maps of wireless technologies provide a representation of the expected,
modeled, or field-verified service areas associated with wireless carriers, their
service levels, and their utilized spectrums. The data in this feature class are
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generated based on a drawing (shape file) submitted by a wireless technology
service Provider (Terrestrial Mobile Wireless - Terrestrial Fixed wireless [licensed or
unlicensed] - Satellite), as well as through field verification of wireless data.

1.11.4 Broadband Service - Overview

This feature provides a coarse view of speeds at a county level so that any regional
or systematic patterns of service and speed can be assessed and mitigated.

The State of Delaware has three counties. The maximum downstream and
upstream speed has been stipulated for each provider, along with the technology
that they are using to provide these speeds. Most providers were reluctant to
provide pricing data, but some have provided data for weighted nominal speed.

1.11.5 Broadband Connection Points — Middle Mile

The purpose of broadband Connection Points, known as Middle Mile locations or
points, is to give the locations and elevations of Interconnection points for service
Providers working in the State of Delaware. Gathering infrastructure components
(Middle Miles) helps leverage opportunities for network deployment after assessing
gaps in broadband availability in the State.

The locations of Middle Mile points were provided by Providers either by their
geographic coordinates (Latitude & Longitude) or by their street address(s), which
are geo-coded to their spatial locations. Intersection between the Middle Mile points
and Census block layer is needed to obtain Full Block ID (FULLFIPSID).

The above mentioned processes provided the State with the raw data to develop maps of
the State showing where broadband is available, the maximum advertised levels of
service, or speed offered to end users, and areas of the State that are unserved or
underserved. This information will be updated every 6 months to show changes made by
Providers that will impact the broadband landscape throughout the State. This report
details some of the most pertinent information derived from the project and can be
utilized to help the State during its Broadband Planning Project currently underway.

Areas of Delaware Unserved/Underserved by Broadband
Providers

One of the main objectives of the NTIA, the State of Delaware, GeoDecisions, and CBG was to
determine where broadband is not currently available in the State of Delaware. Having areas
where broadband is not available to potential end users helps create a phenomenon known as a
Digital Divide. The Digital Divide is defined as the inability of residents to access broadband and
Internet services based on economic, educational, or geographic reasons.
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The NTIA defines an unserved area as: “An area composed of one or more contiguous census
blocks where at least 90 percent of households in the service area lack access to facilities-based
terrestrial broadband service, either fixed or mobile, at the minimum broadband transmission
speed (set forth in the definition of broadband above). A household has access to broadband
service if the household can readily subscribe to that service upon request.”

Furthermore, the NTIA defines an Unserved Area as "A service area is defined as consisting of
one or more contiguous census blocks, where half the households lack access to minimum
broadband service, or an area where no land or mobile service offers broadband with at least 3
Mbps, or areas where less than 40% of households subscribe to any service.”

To obtain information about where broadband is not available in the State, the State Parties
performed the above tasks to determine where broadband is available in the State and where it
is not available to potential end users. After determining where broadband is not available, the
State is in the process of utilizing this information to determine what may be done to expand
existing networks to provide service to these unserved areas or how new Providers may be
enticed into building networks to serve these parts of the State. This is being undertaken by
the State and the University of Delaware as part of their planning activities in the next phase of
this project.

Although some services delivered by satellite-based Providers meet the requirement for
broadband of 768 Kbps downstream and 200 Kbps upstream, for the purposes of this report,
we have not included them when detailing broadband availability. While any location within the
State is capable of receiving satellite based service as long as there is a clear unobstructed view
of the southern sky, the reasoning for not considering satellite-based Internet here is that often
times realized speeds on satellite-based networks fall significantly below 768 Kbps in the
forward direction and 200 Kbps in the upstream direction. That being said, satellite Internet is
an option for citizens and businesses in the State when other high speed connections are not
available.

The State of Delaware has the 6™ highest population density of the 50 states in the US. This
helps the State’s overall broadband availability in that broadband Providers are apt to serve
high density areas because the cost to build a network is lower on a per-address passed basis.
In other words, the amount of infrastructure needed to connect a given address to the Internet
lessens as density increases. Conversely, the cost of building a network to more rural areas
increases on a per-address (potential customer) basis to the point of not providing the
broadband Provider the minimum potential return on their investment that they have
established. Large companies have minimum potential customers per mile that must exist or
they will not build infrastructure to an unserved area. For instance, a Provider may require 20
homes or businesses be passed per mile of new infrastructure before they will build it. In rural
areas, there may be as few as 1 or 2 homes per mile. Therefore, the area will not be built out.

Although the State of Delaware has a relatively small number of areas, and therefore citizens,
that do not have broadband available to them, this should still be a concern for the State and
its planning group. As in other locales, the State will likely find during its planning project that
broadband is a driving force in many aspects of life today, including economic development,
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health care, all areas of business and institutional users, education, and
entertainment to name a few. Consequently, the State will also likely find that encouraging
expansion of broadband into the unserved areas of the State will have a positive impact on all
of these aspects. Areas of the State that do not have access to broadband are shown on the
map included as Attachment 1.

In addition to determining which areas of the State do not have access to broadband,
demographics and socio-economic characteristics can be analyzed in areas of the State that do
not have broadband availability. For instance, the State Parties have over-laid age, minority
status, and income data onto the maps to determine which groups may be most impacted by
the lack of broadband service in their areas. This information may prove valuable as the State’s
planning project moves forward. In addition, maps including other demographic and socio-
economic characteristics can be created by the State Parties to show other groups that are
impacted by the lack of broadband availability in areas of the State. The maps showing each of
these parameters are included as Attachments 6, 7, and 8.

3 Areas of Delaware Served by a Single Broadband Provider

Similar to areas of the State that are unserved or underserved by any broadband Provider, the
NTIA and the State desired to know what areas of the State are only served by a single
Provider.

Areas that have a single broadband Provider imply that service is available in these areas but
that there is no competition. Therefore, associated benefits that competition may bring,
including lower pricing, higher speeds, and better customer service, are also not available in
these areas. This project did not ask for or document any of these parameters, and therefore,
other than speed and pricing information included in the Broadband Service Tiers — Residential,
Business Governmental and Academia section of this report, they are not included in this report.

Similar to the unserved/underserved areas of the State, the State’s high density makes it a
good business decision for broadband Providers to build out the networks throughout most of
the State since even with competition, these Providers can make a good return on their
investment. As Attachment 2 shows, in addition to the areas of the State with no broadband
availability, there are only a few small areas in the State that are not served by at least two
Providers. Some of the areas served by fewer than two Providers include:

e An area east of Highway 301 and south of DE-896 in New Castles County

e Augustine State Wildlife Management Area and Silver Run Wildlife Area in New Castle
County

e The area east of Highway 9 from Appoquinimink Wildlife Area southeast to Highway 6
East of Smyrna

e The area northeast of Smyrna to Highway 9
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e The Bombay Hook National Wildlife Refuge area
Dover Air Force Base
The area south of Highway 6 between State Roads 42 and 15
The Milford Wildlife Area
The Prime Hook National Wildlife Refuge
The area north of Highway 54 and south of Road 402 between Highway 30 and Highway
113 in Sussex County

As a percentage, the areas of the State with fewer than two broadband Providers equates to
less than 0.5% of the Census Blocks in the State. Furthermore, the estimated total number of
households in the State that are not served by a broadband Provider is 2,581 or 0.87% of all
households. However, as these areas are utilized by residents of the State and as housing and
other developments reach these areas, they will not be broadband ready. The lack of
broadband availability may hamper expansion into these areas as the need arises in the future.

4 Areas of Delaware Served by Multiple Broadband Providers

The large majority of the State of Delaware has multiple broadband Providers, serving
addresses within the area, with over 50% of the State having six or more Providers of
broadband service. When including all areas of the State with two or more broadband
Providers, over 99% of the State’s Census Blocks are offered broadband service by multiple
Providers. A map of the State of Delaware with color codes showing the number of Providers is
included as Attachment 2 to the report.

Having multiple Providers helps promote competition among the Providers in given areas and
should translate into the highest level of speed the Providers can offer at affordable costs.
Having multiple Providers in an area also promotes higher customer service standards from
Providers as they attempt to keep their existing customer base and increase their numbers of
customers.

5 Types of Technology Used to Provide Broadband in Delaware

The NTIA classified broadband technologies into 11 categories plus a 12" category labeled “All
Other”. These categories represent both hardline cable networks (cable, phone lines, or fiber
optic infrastructure connected to the residence or business) and wireless networks (signals are
transmitted to and from an address or location). The NTIA further defined each of the
technologies into more specific categories. The technologies utilized in Delaware are listed and
defined below:

o Asymmetrical xDSL
DSL is a telephone system-based data communications service that utilizes modulation
schemes that allow high-speed transmission of data on copper or phone lines.
Asymetrical xDSL is a design characteristic where return speed is lower than forward
speed. This allows for more of the network’s bandwidth capability or throughput to be
utilized by the forward portion of the network allowing for faster downloads than
uploads. This technology is utilized widely by telephone companies in the State to
provide broadband service to end users.
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o Other Copper Wireline
Non-DSL telephone system-based data communications service such as T-1 (1.54
Mbps). Other Copper Line technologies tend to be utilized more for business and anchor
end users, as bandwidths are often gauranteed verses “up to” speeds.

e Cable Modem — DOCSIS 3.0
A cable modem is a device that converts information from one device (computer) to a
usable form for another device (cable TV network). Specifically, information from a
computer is converted to a useable format for transport on the cable TV network and
converted back to a format useable by a computer at the receive site modem. DOCSIS
3 provides for multiple channels on the cable TV system to be combined and the
combination used to enable higher data communications speeds or bandwidths.
DOCSIS 3.0 is widely utilized by cable television network-based Providers throughout the
State. Cable TV systems currently utilizing previous versions of DOCSIS will likely
migrate to DOCSIS 3.0 in the near term to utilize its higher bandwidth capabilities.

e Cable Modem — Other
Similar to DOCSIS 3.0, except these are all prior versions and revisions of DOCSIS
including 1.0, 1.1 and 2.0. These versions offer lower bandwidth or speed than DOCSIS
3.0. Only one Provider reported using Cable Modem — Other in the State. This Provider
is primarily DOCSIS 3.0 and will likely migrate the remaining areas of the State from
earlier versions of DOCSIS to DOCSIS 3.0 in the near future.

e Optical Carrier/Fiber to the End User
A communications network utilizing fiber optics up to or into a household, business, or
other facility — also called Fiber to the Home (FTTH) or Fiber to the Premise (FTTP).
Fiber optic cables allow for transmission of modulated light along an optical fiber for
significant distances. Fiber optic cables are utilized throughout communications systems
due to their ability to transmit signals over longer distances with higher bandwidths,
while having significant reductions in noise and distortion effects compared to other
wireline and wireless networks. This technology is replacing other traditional telephone
technologies throughout more densely populated areas of the State. The local phone
company in these areas will likely phase out the traditional phone system over the long
term.

o Satellite
Wireless service provided between satellites and the end user. A dish-shaped antenna,
similar to those used for satellite TV, is utilized at the end user’s location to receive the
downstream signal and to transmit the signal upstream. Satellite is available anywhere
in the State where a clear view to the southern sky exists. Trees, buildings, and other
obstructions are the only obstacles that may keep end users from accessing satellite
internet.

e Terrestrial Fixed Wireless — Unlicensed
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Broadband service typically provided in a point-to-point configuration from a central
tower location, or through a series of towers (hops) as part of a mesh network, to an
end user location. The frequencies utilized are not licensed by the FCC and therefore
are susceptable to interference or competition for bandwidth from other non-licensed
networks. The only system to report utilization of Fixed Wireless — Unlicensed is located
in and around the Rohoboth Beach area of the State. This is a WiFi-based system that
requires a subscription and is password protected.

e Terrestrial Fixed Wireless — Licensed
Broadband service typically provided in a point-to-point configuration from a central
tower location, or through a series of towers (hops) as part of a mesh network, to an
end user location. The frequencies utilized are licensed by the FCC and therefore are
more immune to interference and competition for bandwidth from other networks.

e Terrestrial Mobile Wireless
Broadband service typically provided in a point-to-multipoint configuration from multiple
tower locations, as part of a mesh network, to end user locations. The mesh
configuration allows for mobile access to the broadband network. These networks are
most commonly known as cellular data networks. The frequencies utilized are licensed
by the FCC and therefore are more immune to interference and competition for
bandwidth from other networks. Terrestrial mobile based, or cellular, broadband is
available throughout the State with the exception of a few areas. These are shown on
the accompanying maps as unserved areas of the State.

6 Advertised Upstream and Downstream Transmission Speeds

Broadband Providers often advertise both downstream and upstream speeds as “up to” speeds.
In other words, a Provider will advertise speeds “up to” 4 Mbps in the downstream direction and
“up to” 1 Mbps in the upstream direction. Consumers may believe that those are the speeds
they will most often realize when utilizing the Provider's network for internet access. However,
in reality, the actual speeds offered on the network may be significantly less than the advertised
“up to” speeds.

Many broadband networks deployed today utilize a shared bandwidth design whereby the
network is developed based on customers sharing the total available bandwidth on the network.
This is an effective way for a Provider to offer fast speeds to large areas while minimizing the
amount of infrastructure needed and thereby reducing the cost of deployment. In many cases,
this design provides speeds sufficient for most subscribers’ needs that are well within the
definition of broadband. However, the actual speeds will most often be lower than the
advertised speeds because of the shared bandwidth design, and in some cases they will fall
below the threshold stipulated for broadband.

An example of this is — if a network has a total available bandwidth equating to a download
speed of 10 Mbps and one person is accessing the network, they will realize speeds at or near
10 Mbps. However, if 10 people are accessing the same network at the same time, they will
divide the available network bandwidth among them. Although the actual results will vary,
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based on the level of utilization of bandwidth by each of the users, for purposes of
this example, the result would be approximately 1 Mbps available to each of the 10 people
accessing the network. In this example, we assume all 10 users are accessing significant
amounts of bandwidth that may be required to download music, video, and large files or that
may be required to watch live video. In reality, all 10 users will likely be utilizing differing levels
of bandwidth at any given time. This phenomenon makes it difficult to evaluate advertised
speeds within a given system, between systems, and throughout the State and beyond.

The Providers that supplied speed information, as verified during the backlab verification
process, reported the following ranges of speed by technology:

e Asymmetrical xDSL
Speeds between 768 Kbps to 10 Mbps in the downstream direction with speeds between
768 Kbps to 6 Mbps in the upstream direction.

o Other Copper Wireline
Speeds between 768 Kbps to 25 Mbps in the downstream direction with speeds between
200 Kbps to 10 Mbps in the upstream direction.

e Cable Modem — DOCSIS 3.0
Speeds between 10 Mbps to 100 Mbps in the downstream direction with speeds
between 1.5 Mbps to 25 Mbps in the upstream direction.

e Optical Carrier/Fiber to the End User
Speeds between 50 Mbps to greater than 1 Gbps in the downstream direction with
speeds between 10 Mbps to greater than 1 Gbps in the upstream direction.

e Satellite
Speeds between 768 Kbps to 6 Mbps in the downstream direction with speeds between
200 Kbps to 1.5 Mbps in the upstream direction.

o Terrestrial Fixed Wireless — Unlicensed
Speeds between 1.5 Mbps to 3 Mbps in the downstream direction with speeds between
768 Kbps to 1.5 Mbps in the upstream direction.

e Terrestrial Mobile Wireless
Speeds between 768 Kbps to 3 Mbps in the downstream direction with speeds between
200 Kbps to 1.5 Mbps in the upstream direction.

7 Samples of Actual Upstream and Downstream Transmission
Speeds

Several methods were used to obtain a sampling of the actual broadband transmission speeds
achieved by residents, businesses, and institutions. For example, State residents and
businesses were given a business card-sized handout that briefly explained the Project and
pointed them to the State-specific speed test and survey website. The State utilized a Project-
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specific Ookla speed test website® and survey in order to gain information on users’
addresses, satisfaction, and the upstream and downstream speeds associated with their
broadband connection. In addition, the State Parties’ team members performed approximately
150 speed tests, primarily on wireless networks. The locations of these speed tests are
included on Attachment 3.

Another verification method, in addition to utilizing the above-mentioned methodologies for
verifying system coverage and characteristics, was for team members to enter into discussions
with residents in the area. Residents were asked if they knew if a particular Provider’s service
was available, if they were or had recently been a customer, and if they know what speeds they
could achieve. Residents often times did not know what their service level and speeds were but
did know who the broadband service Provider was. Questions such as how much they were
paying for the service led to a better understanding of their service level. Approximately 1,400
speed test cards were handed to residents or left behind where nobody was available. These
cards encouraged the residents to visit the State speed test and survey website, as listed on the
card, to assist the State in gathering actual speed data. Thus far, nearly 650 speed tests have
been performed by both State Party team members on site and residents and business
personnel at their locations throughout the State.

It should be noted that there are many variables that can affect speed test results. Of these,
the most significant are the performance characteristics of the computer or device being utilized
by the end user performing the test, the number of computers or devices at a location
accessing the internet at the same time, the level of throughput being utilized by each, and the
day and time of day when the tests are performed. For these reasons, speed tests are best
analyzed in the aggregate to give a good understanding of typical speeds being realized. In
other words, all cellular tests should be averaged to get an accurate understanding of actual
speeds that can be expected from that given technology. Furthermore, speeds for a given
Provider can be averaged to again get a better understanding of the actual speeds available
from that Provider.

Of the nearly 650 speed tests performed to date, the overall average speeds of all technologies
and Providers) were approximately 6.8 Mbps downstream and 3.0 Mbps upstream. Further
broken down by technology, the average speeds are:

Technology Downstream Upstream
All Technologies Combined 6.8 Mbps 3.0 Mbps
Mobile Wireless 1.5 Mbps 550 Kbps
Cable Modem — Residential 10.7 Mbps 3.2 Mbps
Cable Modem — Business class 11.6 Mbps 3.3 Mbps
DSL 10.3 Mbps 4.4 Mbps

8 http://www.delawarespeedtest.com/
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Fiber To The Premises/Business 23.9 Mbps 14.0 Mbps

As described above, these are aggregate numbers that represent an average of these tests
taken by end users. Actual speeds at a given location will vary from these speeds. Overall, the
speed tests indicate speeds comparable to those advertised by the providers. For example,
mobile wireless providers offer speeds between 768 Kbps to 3.0Mbps (some offer a lower
maximum speed) in the downstream direction. The speed tests show an average speed of 1.5
Mbps in the downstream direction. Cable modem DOCSIS 3.0 is advertised to offer speeds
between 10 Mbps and 100 Mbps. The average tested speed was 10.7 Mbps. This is on the low
end of what is advertised and may reflect end users with a lower than maximum speed plan. In
other words, although speeds up to 50 Mbps may be offered to residential end users, many
may be signed up for a service with a maximum throughput of 20 Mbps or less, which brings
the aggregate average speed for cable modem DOCSIS 3.0 down. Fiber to the premise is
similar to cable modem DOCSIS 3.0 in that the tested speeds are lower than the advertised
maximum speeds of between 50 Mbps and 1 Gbps. These higher end speeds are more costly
and therefore not likely to be the highest selling tier of service. Therefore, the speed tests
done on the lower tiered service will bring the overall aggregated average speed down from the
advertised “up to” speeds. DSL service is the only technology that had tested aggregated
average speeds near the top of the advertised maximum speed range. In fact, the advertised
maximum speeds for DSL are between 768 Kbps and 10 Mbps, and the tested speeds for DSL
came in at 10.3 Mbps.

8 Broadband Service Tiers — Residential, Business and Anchor
Institutions

One of the goals of the project was to find the maximum downstream and upstream speeds
offered by the various Providers in the State. The goal was not necessarily to determine the
various levels of service or speed being offered up to the maximum by the Providers. However,
speed tiers or levels are an important component of determining what services are available to
end users, as many will not require or be able to afford the fastest available speeds but do want
or need a higher speed connection than is available via a dial-up connection.

Broadband service is provided in many different speed tiers through the various technologies.
Most Providers offer more than one level of service or speed whereby end users who need or
desire faster connectivity can opt for the highest level of service, and end users who only need
lower levels of service can elect to purchase a slower connection at a reduced cost. Speed tiers
differ considerably between Providers and are dependent on the technology utilized to provide
the service. For instance, Providers using cable modem DOCSIS3 technology offer maximum
speeds of between 10 Mbps to 100 Mbps in the downstream direction, while mobile wireless
Providers in the State offer maximum downstream speeds between 768 Kbps and 3 Mbps.

Making exact comparisons between broadband service Providers is difficult for a variety of
reasons, the most significant of which is that most Providers offer "up-to" speeds. As an
example, an end user on one Provider's network with "up-to" speed of 1.5 Mbps may realize
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close to that maximum speed at most times. However, a customer on another
Provider's network with "up-to" speed of 1.5 Mbps may only realize half of that speed at most
times. This makes it difficult to accurately determine which Provider has the speeds that will
consistently provide the level of service needed by the end user. Other issues that can make
shopping for a broadband Provider difficult are introductory pricing, bundled pricing (where
broadband service must be purchased with another service such as phone or TV), and long-
term contracts. Introductory pricing may provide a benefit in the short term, while offering less
competitive pricing in the long term. Long-term contracts can lock an end user into a plan they
may not need over the course of the contract term or lock them into a plan that does not fulfill
their needs in the future. Additionally, some Providers such as mobile broadband and satellite
services have established throughput limits, such as 5 gigabits of throughput per month. After
a customer hits that level of throughput, they may be charged additional fees or their service
level is cut back significantly for the remainder of the month (such as is done by some satellite
based Providers).

Providers are also continually changing their service offerings and pricing. As end users needs
for speed continue to increase, Providers continue to offer higher levels of speed with new
additional features as discussed elsewhere in this report. Another aspect that must be
considered by potential end users is installation, equipment, and activation fees. These can
vary from $0.00 to over $100.00. Many Providers that require installation or equipment fees
run promotions where these fees are waived or reduced for a limited time.

Other add-ons or extras, which may or may not offer value to the end user, that some
Providers offer as a part of their service are security tools such as anti-spam and anti-virus
software, home networking, specific web content free such as Disney, ESPN3, and others.

Some examples of available plans and non-introductory, non-bundled pricing as researched on
Providers’ websites include the following:

Cable Modem Providers (all "up-to" speeds)

Downstream Speed Upstream Speed Price per Month
1.0 Mbps 512 Kbps $32.95
1.5 Mbps 384 Kbps $40.95
3 Mbps Unadvertised $29.95
15 Mbps 3 Mbps $59.95
20 Mbps 4 Mbps $69.95
50 Mbps 10 Mbps $114.95

Fiber To The Premise (FTTP all "up-to" speeds)

Downstream Speed

Upstream Speed

Price per Month

15 Mbps

5 Mbps

$54.99

25 Mbps

25 Mbps

$69.99

&
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20 Mbps

$144.99

Satellite (all "up-to" speeds)

Downstream Speed

Upstream Speed

Price per Month

1.2 Mbps 200 Kbps $69.99
1.5 Mbps 256 Kbps $109.98
1.6 Mbps 250 Kbps $79.99
2.0 Mbps 300 Kbps $119.99

Mobile Wireless (all "up-to" speeds)

Downstream Speed

Upstream Speed

Price per Month

1.4 Mbps

200 Kbps

$40/50/60*

1.4 Mbps

800 Kbps

$20/35/50/80*

*Based on monthly throughput, $20 = 1 Gbit allowance, $80 = 10 Gbit allowance

DSL (all "up-to" speeds)

Downstream Speed

Upstream Speed

Price per Month

1 Mbps 384 Kbps $19.99
3 Mbps 768 Kbps $29.99
7.1 Mbps 768 Kbps $39.99
8 Mbps Not advertised $39.95

Fixed wireless (Not licensed all "up-to" speeds)

Downstream Speed

Upstream Speed

Price per Month

1.5 Mbps (residential)

Not advertised

$39.99

1.5 Mbps (business)

Not advertised

$49.99

As the tables above show, shopping for the plan that meets the specific, consistent needs of an
end user can be confusing. Many other options and additional features are offered by Providers
that are not shown in the examples above, including virus protection, spam filters and pop-up
blockers, and subscription only websites. In addition, end users must decide if long-term
commitments are a concern for them prior to signing up for many types of broadband service

offerings.

Some Providers such as the cable modem, DSL, and wireless Providers also offer business class
service. These services may be identical to residential service with additional add-on services,
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such as Outlook for e-mail, and may include a higher level of, or faster, service
response when problems arise.

In addition, some Providers offer faster speeds as business class service at a higher monthly
cost. These Providers also will offer business class and residential class services to Anchor
Institutions. Some Providers will offer higher speeds on a per site basis, such as fiber optic
connections, with speeds as high as 1 Gbps symmetrical such as those supplied to the cities of
Dover and Wilmington and the University of Delaware.

As shown below in the Broadband Availability at Anchor Locations section, Anchor locations’
requirements vary significantly based on their size, the number of internet users, and the
applications being run at the location. Costs will vary on these services based on speed and
necessary infrastructure expansions needed to connect the Anchor Institution.

9 Locations of Tower Utilized to Provide Broadband

During the Field Verification portion of the project, the State Parties noted the locations of
towers that are utilized by cellular Providers and for other radio communications.

These locations have been plotted onto a map for potential future reference. These locations
can serve as transmit and receive sites for wireless broadband Providers. As a potential
wireless Provider evaluates whether to deploy a network to offer broadband to residents and
businesses, one of the most significant costs can be construction of a tower that is high enough
to provide service to the surrounding areas. These existing towers may have space available
that can be leveraged for placement of broadband related antennas at a significantly lower cost
than building new towers and therefore may allow a Provider to deploy a network where one
may not otherwise exist. The available space must be at a height on the antenna that will meet
the needs of a new occupant on the tower. Furthermore, like any business, the Provider must
recoup their investment over a set period of time. Using a lower cost option such as existing
towers may allow a Provider to offer service at a lower monthly cost to the end user.

The goal during the Field Verification phase of the project was to document all towers passed
while performing the more pertinent task of verification of broadband availability where the
Providers indicated service was available. This process did not identify all towers in the State
but does provide a useful database that can be built upon over time. The Towers that were
located are shown on the map included as Attachment 4.

10 Wireless Spectrums Utilized to Provide Broadband

Several wireless frequency spectrums are being utilized by the various wireless Providers to
offer broadband service. These include both fixed and mobile wireless Providers. As part of the
data request sent to all of the Providers, they were asked to include which frequencies they are
utilizing to offer broadband service in a wireless format. The spectrums utilized, as reported by
the Providers, are as follows:

Cellular Providers are using several spectrum ranges including:
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e 700 MHz band
698 — 758 MHZ
775 — 788 MHz
805 — 806 MHz
824 — 849 MHz
862 — 869 MHz
1.850 — 1.915 GHz
1.930 — 1.995 GHz
1.710 — 1.755 GHz
2.100 — 2.155 GHz

A fixed wireless Provider is using the WiFi band of 2.4 GHz to provide service on an unlicensed
network. It is open to the public but requires a password to utilize the network. Satellite
Providers are using licensed frequencies as provided by the FCC in the L-band, Big LEO, Little
LEO, and 2 GHz spectrums.
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11 Broadband Availability at Anchor Locations

The NTIA's NOFA required that “Awardees shall provide NTIA with a list of community anchor
institutions in their state, along with the associated information described below.” The
information gathered includes address data, Provider name, technology, and speeds of
broadband connection. The NOFA defined Community Anchor Institutions (“Anchors” or “CAI")
in the following manner: Schools, libraries, medical and healthcare Providers, public safety
entities, community colleges and other institutions of higher education, and other community
support organizations and entities.

The State tasked the Institute for Public Administration at the University of Delaware (IPA) with
performing the tasks of gathering the information needed related to Anchor Institutions.

The IPA first compiled a master list of all Anchors throughout the State. This list was then
subdivided into categories of:

Schools — K-12 (public and private)

Libraries

Medical/Healthcare facilities (public and private)

Public Safety entities (public and private)

Universities, colleges and other post-secondary (public and private)
Other community support — governmental

Other community support — non-governmental

The IPA verified each Anchor’'s name, street address, map coordinates, and proper
categorization into the above groups. A few of the small municipalities only have Post
Office boxes on file for addresses and were therefore mapped with the Post Offices’ mailing
address.

The initial list of known Anchors in the State, as reported in May 2010, totaled 650. Through
the process of making follow-up contacts to identify the level of Internet connectivity the
Anchors were utilizing, a March 2011 adjusted total of 645 Anchors was determined. The IPA
has been able to elicit usable responses from 455 of those 645 Anchors. Of that subset of 455
respondents, 440 do have broadband connections, while 15 report that they do not have
broadband. The remaining 190 Anchors have been non-responsive, to date. The IPA has
received information from 95% of all known public/governmental Anchors in the State, with
private institutions making up the majority of the non-responsive Anchors. The IPA continues
to attempt to make contact with the Anchors that have not yet been included in the study.

Of the 455 Anchors that have been responsive to date, nearly 97% report they have some level
of broadband connectivity to their Internet Service Provider (ISP). This leaves just over 3%
that do not have broadband.

The breakdown of all known Anchors is as follows:
e Schools — K-12 (public and private)
Total = 266
With Broadband = 233
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Without Broadband = 1
Non-responsive = 32

e Libraries
Total = 32
With Broadband = 32
Without Broadband = 0
Non-responsive = 0

¢ Medical/Healthcare facilities (public and private)
Total = 27
With Broadband = 13
Without Broadband = 0
Non-responsive = 14

e Public Safety entities (public and private)
Total = 119
With Broadband = 55
Without Broadband = 1
Non-responsive = 63

¢ Universities, colleges and other post-secondary (public and private)
Total = 22
With Broadband = 22
Without Broadband = 0
Non-responsive = 0

e Other community support — governmental
Total = 79
With Broadband = 58
Without Broadband = 8
Non-responsive = 13

e Other community support — non-governmental
Total = 100
With Broadband = 26
Without Broadband = 5
Non-responsive = 69

The speeds achieved by the Anchors vary considerably overall. There are also significant
variances within categories of Anchors. For example, of the 218 public schools, 175 reported
the use of Optical Carrier/Fiber with downstream and upstream speeds of 10 Mbps, while 43
reported the use of Other Copper Wireline with downstream and upstream speeds of 1.5 Mbps.
Technology usage and speeds among the 15 private schools that responded ranged from Cable
Modems with downstream speeds of 1.5 - 3 Mbps and upstream speeds of 768 Kbps - 1.5
Mbps, to Optical Carrier/Fiber with downstream and upstream speeds of 25 Mbps or greater.
Among the libraries (all of which are on the State network and use Optical Carrier/Fiber), 4
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reported downstream and upstream speeds in the range of 100 Mbps - 1 Gbps, while the other
28 reported downstream and upstream speeds in the range of 10 Mbps - 25 Mbps. The highest
downstream and upstream speeds of any CAls (greater than or equal to 1Gbps in both
directions, using Optical Carrier/Fiber) were reported by the cities of Dover and Wilmington and
the University of Delaware. Of all the entities that did indicate they had broadband service, the
slowest connections were reported by non-governmental community support institutions
(typically Senior Centers), some of which were using DSL connections with downstream speeds
as low as 768 Kbps - 1.5 Mbps and Upstream speeds of 200 Kbps or less.

In addition to determining if Anchors have broadband, the data collection effort for March 2011
addressed whether the Anchor provides public access to WiFi. In the case of Delaware’s
libraries, the responses are not fully indicative of the level of available public access to
broadband. While all 32 of the libraries do provide public access to broadband, only 11 had the
capability to provide public WiFi in March 2011. System-wide availability of public WiFi at
Delaware libraries was reported as being in the process of implementation, with completion
expected in May 2011. In addition to the libraries, several other Anchors had previously
reported to the IPA that they did provide public access to broadband. None, however, were
responsive to the March 2011 update in terms of specifically identifying the on-site availability
of public WiFi. By allowing public access to broadband, anchor institutions can help serve
populations in the State that otherwise may not have broadband access available to them.
These include people living in unserved areas of the State or who cannot afford access at their
residence. IPA plans to focus on these Anchors in its planning activities to determine how such
facilities best meet the needs of population groups that do not otherwise have access.

12 Conclusion

The State of Delaware, with direction and grant funds from the NTIA, began the process of
determining the level of broadband availability in the State of Delaware in early 2010. As
components of the project, Providers were asked to provide data detailing where they provide
broadband service, the advertised maximum downstream and upstream speeds, and the
technology deployed to offer the service. The data gathered from the Providers was verified
using multiple methods, including checking the data against websites; field verification and
speed tests by State Party team members and the general public. The data was then sent to
the Providers for one final check for accuracy.

Because, in part, the State has a relatively high population density, broadband providers offer
service throughout much of the State. Additionally, in more than 50% of the State more than
six different Providers offer broadband in the same areas. Over 99% of the State has
broadband service availability from at least two Providers.

There are several technology types being utilized in the State to provide broadband to
residents, businesses, and Anchors. These vary from telephone-based technologies such as
asymmetrical DSL and other copper wireline to cable-modem based technologies, optical carrier
or Fiber-To-The end user, satellite, and fixed and mobile wireless. Each of the technologies
brings broadband to end users in different ways and fills various needs such as speed, price,
reliability and mobility.
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Determining and documenting speed offerings can be a complicated task. Most broadband
providers offer “up to” speeds. The actual speeds of these networks at a given time may vary
drastically from the “up to” speed that is advertised. In addition, Providers often include other
services such as virus protection, anti-spyware, and others or require a customer to bundle their
broadband service with other services such as phone or TV to get the best price. Consumers
need to weigh all aspects of the Providers’ service prior to signing up for service and potentially
signing a long-term contract.

As a part of the Project, the State Parties documented existing cellular and other
communications towers throughout the State. These locations may provide a potential cost
reduction for future broadband providers to enter the broadband marketplace.

This may allow the State to encourage build out of existing wireless networks or deployment of
new networks where broadband service is lacking today.

The Institute for Public Administration at the University of Delaware (IPA) has had contact with
455 of the 645 known Anchor Institutions in the State. Of these, only 15 do not have
broadband service today. The State should continue to make efforts to contact the Anchors
that have not responded thus far. The State should then work with the Anchors during its
Planning Project to determine if the broadband services available to the Anchors are meeting
their needs today, as well as being able to meet their anticipated short- and long-term needs in
the future.

The State can utilize availability documentation gathered during this Project to help direct the
Planning Project that is currently underway. During the Planning Project, the State and the
University of Delaware’s Institute for Public Administration will determine broadband-related
needs of the general public, businesses, and Anchor Institutions throughout the State in today’s
environment as well as into the future.

13 Glossary of Terms

Access Point (AP) — Transmitter and receiver utilized to create a wireless connection between
devices. End users connect wirelessly to the network via an Access Point.

Asymmetrical Speeds — A network system design characteristic where return speed is lower
than forward speed. This allows for more of the network’s capability or throughput to be
utilized by the forward portion of the network allowing for faster downloads than uploads.

Broadband — (as defined in the NTIA’s NOFA) — Data transmission technology that
provides two-way data transmission to and from the Internet with advertised speeds of at least
768 kilobits per second (Kbps) downstream and at least 200 Kbps upstream to end users, or
providing sufficient capacity in a middle mile project to support the provision of broadband
service to end users within the project area.

BPL (Broadband-Over Powerline) — A network utilizing electrical conductors (a power
Provider’s lines) as its transport medium.
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Cable Modem — A device that converts information from one device (computer) to a usable
form for another device (cable TV network), i.e., Information from a computer is converted to a
useable format for transport on the cable TV network and converted back to a format useable
by a computer at the receive site modem.

Community Anchor Institutions — Schools, libraries, medical and healthcare Providers,
public safety entities, community colleges and other institutions of higher education, and other
community support organizations and entities.

Digital Divide — The inability of residents to access broadband and Internet services based on
economic or geographic reasons.

Digital Subscriber Line (DSL) — A telephone system-based data communications service that
utilizes modulation schemes that allow high-speed transmission of data on copper or phone
lines.

Downstream, also known as “download” or “forward direction” — Connectivity path
from a network service Provider, or ISP, to the customer’s location.

Fiber Optic Cable — Cable made from glass that provides the medium for transmission of light
along a designated path. Single mode fiber is utilized to transport light over long distances.

Fiber To The Premises (FTTP) — A communications network utilizing fiber optics up to or into
a household, business or other facility, also called FTTH or Fiber To The Home.

Fixed Wireless — Broadband service typically provided in a point-to-point configuration from a
central tower location, or through a series of towers (hops) as part of a mesh network, to a
customer premise location.

Gigabits per Second (Gbps) — One billion bits of information transmitted between devices in
one second, i.e., 1 Gbps = 1,000,000,000 bits of information transported over a network per
second.

Internet Protocol (IP) — Internetworking protocol used to transmit data across and between
switched networks. Also specifies the formatting and addressing scheme of information
packets.

ISP — Internet Service Provider — Private company or other organization offering
connectivity to the Internet.

Kilobits Per Second (Kbps) — One thousand bits of information transmitted between devices
in one second, i.e., 256 Kbps = 256,000 bits of information transported over a network per
second.

Megabits per Second (Mbps) — One million bits of information transmitted between devices
in one second, i.e., 1.5 Mbps = 1,500,000 bits of information transported over a network per
second.
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Middle Mile/Backbone/Backhaul — Transmission media utilized to connect APs or network
nodes within a system to each other and to the main network and to the Internet. Backhauls
can consist of fiber optic cables, WiMAX, and other wireless technologies.

Symmetrical Speeds — A system design characteristic allowing equal speeds in the forward
and return paths of the network.

Upstream — Also known as “upload” or “return direction” — Connectivity from the
customer back to the network service Provider or ISP.

Voice over IP (VolP) — Transmission of voice communications as IP packets, allowing for
transportation of voice over the Internet, LANs and WANS.

Wi-Fi (Wireless Fidelity) — Wireless local area networks based on the IEEE’s (Institute of
Electrical and Electronics Engineers, Inc.) 802.11 standards. 802.11 refers to a group of
standards in place today as well as standards that are currently being developed.

WIMAX (Worldwide Interoperability for Microwave Access) — Wireless wide area

networks based on the IEEE’s 802.16 standards. Capable of transmission speeds up to 70 Mbps
over 70 miles with actual speed and coverage far less based on applications and terrain.

Version Information

Version Edit Date Edited By Comments
Num.
0.1 12/07/10 Nielsen, Robinson Draft Document
1.0 12/10/10 Jensen, Conway Draft Document Revisions
1.1 04/26/11 Jensen Spring 2011 Updates
1.2 6/13/11 Tuttle Updated 2011 Anchor Stats
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Attachment 1
Areas With No Access To Broadband
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Attachment 2
Number of Broadband Providers per Block
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Attachment 3
State Parties Speed Test Locations
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Attachment 4
Known Tower Locations
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Attachment 5
Average Age by Census Block Group
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Attachment 6
Minority Percentage (Non-White)
by Census Block Group

Minority Percentage (Non-White)
By Census Block Group
B
B 11-20
| J21-80
B 51- 75
Bl o0

Block with
No Broadband
Service Providers

1] 5 10 20

s

) Delaware

o 3 /
rdh
GeobesIons,

/ Page 41
GEODECISIONS.




Quality Assurance Document

Contract No. DTI-08-0013

Attachment 7
Average Income by Census Block Group
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FLORIDA COVER LETTER
April 1, 2011

Ms. Anne W. Neville

SBDD Grant Program Director

National Telecommunications and Information Administration
U.S. Department of Commerce

1401 Constitution Avenue, NW Room 4716

Washington, DC 20230

Dear Ms. Neville:

It is with highest regard that the collective stakeholders of Connect Florida offer congratulations to
the U.S. Department of Commerce’s National Telecommunications & Information Administration
(NTIA) on the recent release of the National Broadband Map. This extraordinary milestone
demonstrates the intense and joint effort of the NTIA, FCC, state governments, industry, and non-
profits like Connected Nation and will serve as a key tool for the American public and policymakers
resulting in smarter investments and targeted state and local broadband policies and programs. We
are proud of the role that Connect Florida has played in creating such a powerful tool that will surely
benefit not just Floridians, but consumers and businesses nationwide.

Therefore, as the State Broadband Designated Entity, The State of Florida Department of
Management Services (DMS), in partnership with Connected Nation, is pleased to present this
submittal of the state of Florida’s State Broadband Data and Development (SBDD) Grant Program,
known as Connect Florida.

These artifacts should be found to be compliant with the April 1, 2011, deadline for the semi-annual
data update and in accordance with the terms of the July 1, 2009, Notice of Funds Availability
(NOFA) and all subsequent clarifications pertaining to delivery of State-Level Mapping of
Broadband Service Availability. This packet includes:

Inventory of Deliverables, Connect Florida: April 1, 2011

NOFA Requirement Data Transfer Model Data Description

Appendix A: 1(a)(1) BB_Service_CensusBlock Broadband Service Availability of
Facilities-Based Providers in
Census Blocks of No Greater
Than Two Square Miles in Area

Appendix A:  1(a)(ii) BB_Service_RoadSegment Broadband Service Availability of
Facilities-Based Providers by Road
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Segment in Census Blocks Larger
in Area Than Two Square Miles

Appendix A:  1(b) BB_Service_Wireless Broadband Service Availability of
Wireless Services Not Provided to
a Specific Address

Appendix A: 3(b) BB_ConnectionPoint_MiddleMile Broadband Service Infrastructure

Middle-Mile and Backbone
Interconnection Points

Appendix A: 4 BB_Service_ CAlnstitutions Community Anchor Institutions-
Listing

Appendix A: 4 n/a Community Anchor Institutions-
Narratives

VIL.A.1(a) n/a Accuracy and Verification Report

n/a DataPackage.xlsx Worksheets of Contact
Information, Data Dictionary, and
Provider Summary Table

n/a n/a Broadband Provider Roster and

Participation Status

In addition, this data update submission should be found to be compliant with the additional
program requirements instituted by the National Telecommunications and Information
Administration since the time of the October 2010 SBDD data submission for the Connect Florida
program. Specifically, these new requirements are:

SBDD Data Transfer Model

The submission of the broadband dataset for April 1, 2011, is contained within the SBDD
Data Transfer Model as released on the Grantee Workspace on January 14, 2011. All efforts
have been made to comply with formatting, domain, and metadata requirements to include
as much information on each provider as possible.

Additional Submission Guidance

This submission also includes the updated DataPackage spreadsheet with enhanced provider
listings as well as satisfactory outputs from the SBDD_Check toolbox to ensure fewer
unexpected values with the submitted broadband datasets prior to federal processing for the
National Broadband Map update.

It is therefore with great pleasure that the Connect Florida program submits this April 2011 semi-
annual data update under the State Broadband Data and Development Grant Program. We will
continue to implement the joint purposes of the Recovery Act and the Broadband Data
Improvement Act (BDIA) by gathering comprehensive and accurate state-level broadband mapping
data, developing state-level broadband maps, and aiding in the development and maintenance of the
National Broadband Map.
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Broadband Service Availability — Provider Outreach and Verification

This data update submission under the SBDD includes the participation of approximately 55.71% of
the Florida provider community, or 39 of 70 total providers. Of the 39 participating providers, 17
supplied an update to their network or coverage area(s), while 19 have reported no change. The
remaining 3 represent providers who previously supplied data but were non-responsive in the April
2011 update effort; therefore their previous dataset is being put forward as part of this compilation.
A complete roster by provider depicting participation status and contact record is contained herein.
Of the 31 providers that are not represented in the attached datasets, 12 have either refused to
participate in the voluntary program or have remained unresponsive to the numerous attempts at
contact by Connect Florida. The remaining 19 providers are currently in some form of progress
toward data submission but were not able to either submit or verify coverage areas at the time of
this submission.

As the aforementioned roster and attached methodology documentation will attest, it is the
collective opinion of the Connect Florida principals that all commercially reasonable efforts were
made to account for 100% of the known Florida broadband provider community, pursuant to this
semi-annual data update submission.

Connect Florida has also continued to perform broadband verification activities through several
means. In addition to confirmation of service area(s) by each provider, Connect Florida conducts
tield validation efforts. To date, the October 2010 and this April 2011 data submission, 15 (21.43%)
providers have been validated through field verification activities. Additional details on verification
activities are contained within the Field Validation Narrative.

At the program’s inception, Connect Florida launched a website to create awareness about the
initiative. Connect-Florida.org continues to serve a prominent role in the outreach and data
collection effort. This program asset provides a way for the general public to participate in the
process by offering interactive tools for users to test their connection speed, submit broadband
inquiries, or contact a program representative.

As an indicator of stakeholder penetration, the Connect Florida website encountered 1,179 unique
visits during this reporting period (3,235 total to date for the life of the grant awarded on December
20, 2009). The website also provides the BroadbandStat application, which allows the consumer to
confirm or dispute the coverage represented on the broadband inventory map. These consumer-
initiated actions are facilitated through the Connect Florida website and the Connect Florida
Interactive Mapping Tool (BroadbandStat) that offer the citizens the vehicles to provide information
regarding availability in their respective service area, either in affirmation or contest of the reported
data represented in the Connect Florida mapping artifacts.

Community Anchor Institutions
Connect Florida has established an ongoing mechanism for gathering data on the location and

broadband connectivity of Community Anchor Institutions (CAI), in accordance with the data
requirements of the SBDD NOFA Technical Appendix.
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In conjunction with the Florida Department of Management Services, outreach was conducted
during this data update reporting period by Connect Florida to continue identification of existing,
centralized sources for CAI connectivity data. Outreach was coordinated to distribute the CAI
survey to institutions throughout the state through multiple methods including a customized online
survey available on the Connect Florida website. Connect Florida continues to work in coordination
with statewide associations such as the Florida Department of Education, Florida Hospital
Association, University of Florida GeoPlan Center, and the Northwest Florida Broadband Authority
to promote the importance of broadband connectivity at anchor institutions and participation in this
data collection process.

While we continue to document institutions and the related addresses, the connectivity data
collected in most categories remains incomplete at this time. Connect Florida will be implementing
a number of new processes to increase participation including launching a CAI newsletter to
connect communities across the state, increasing industry-specific planning to target new community
contacts, and revising the CAI portion of our website to increase visibility and content. From our
work in Connect Florida, as well as other states, we recognize the great value of this data to future
collaboration efforts within the state and its value to the recently released National Broadband Map.
We plan to continue to bring best practices to the Connect Florida efforts, along with an investment
of both human and technical resources required to reach our goal of increasing the data that is
secured and reported as part of this process.

In acquiring both broadband availability and CAI data within the state of Florida, Connected Nation
has previously engaged all federally recognized tribal lands in the area covered by the Connect
Florida SBDD grant and reported that outreach as part of past submissions. Throughout the next
reporting period and in coordination with DMS, Connect Florida plans to engage directly with these
tribal communities and will also conduct affirmative outreach with Native Ametican tribal
organizations that are active within the area. Connect Florida understands the connectivity
challenges facing these tribes, and we have identified a need to include their data as part of our
upcoming submissions.

The Connect Florida program exists to improve data on the deployment and adoption of broadband
services and to assist in the extension of broadband technology across all regions of the great state
of Florida, as well as the United States through contribution to the National Broadband Map. We
look forward to the continuing work ahead.

Respectfully submitted,

Approved for submittal by

Bill Price

Broadband Stimulus Program Manager
Chief Operating Officer Department of Management Services
Connected Nation, Inc. State of Florida
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DATA ACQUISITION: FLORIDA COMMUNITY ANCHOR INSTITUTIONS

In this third reporting period of the SBDD, Connect Florida, working in close coordination with the
Florida Department of Management Services, has established an ongoing mechanism for gathering
data on the location and broadband connectivity of Community Anchor Institutions (CAI), in
accordance with the data requirements of the SBDD NOFA Technical Appendix. During this
reporting period Connect Florida has continued to focus efforts on conducting outreach and raising
awareness of this important project.

Connect Florida has continued to identify and process CAI data obtained through an ongoing
statewide outreach campaign. Physical address information continues to be augmented through
manual sourcing and geocoded by Connect Florida through ESRI ArcGIS software.

Connect Florida continues to utilize a customized online survey hosted through SurveyMonkey, with
a landing page on the Connect Florida website that was developed during the first reporting period.
This survey, in combination with a customized data gathering spreadsheet, was distributed to a
targeted list of CAI throughout the state. Connect Florida will continue to use these data gathering
tools for future targeted outreach efforts throughout the coming months leading up to the next
reporting period. These materials are customized to fit the CAI categories as defined in the SBDD
NOFA.

The survey can be accessed at this link using the following password:
http://connect-florida.org/mapping/Community Anchor Institution Data Collection.ph
Password: CAI_FI._ 7864

Connect Florida has worked diligently during this reporting period to conduct research as part of an
ongoing process to identify existing, centralized sources for CAI connectivity data. At this time no
additional centralized sources have been identified, but efforts continue to locate any data that may
already exist in the state.

In tandem with these efforts to identify existing data, Connect Florida continues to identify key CAI
contacts among all CAI categories in an effort to distribute and promote the online survey and raise
awareness of the importance of CAI broadband connectivity. In addition to survey data Connect
Florida received connectivity data on approximately 150 hospitals in the state which resulted in a
significant increase in healthcare data. Coordination also continued with researchers at Florida State
University and the University of Florida surrounding their efforts to gather CAI connectivity data.

Connect Florida has an ongoing mission to educate CAI throughout the state on the importance of
participating in the project. Participation by these institutions will raise awareness about the
importance of broadband connectivity and the need to report the requested data for inclusion on the
National Broadband Map. To assist with our data collection efforts, Connect Florida is developing a
CAI newsletter to be distributed quarterly beginning in April 2011. The newsletter will highlight a
CAI in Florida, encourage institutions to share their data, and highlight the National Broadband
Map.
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The greatest challenge with collecting this data continues to be the difficulty in securing CAI
broadband connectivity data. Connect Florida will continue its ongoing work with key organization
contacts in an effort to raise awareness of this project among CAL

A CAI summary of all processed and submitted data is provided below:

Technology
Physical of Download Upload
CAI Type Total Address Transmission Speed Speed
K-12 Schools

Libraries

Healthcare

Higher Ed Institution

Other Government

Other Non-Government
Total

SBDD DATA SUBMISSION METHODOLOGY

The submission of the broadband dataset for April 1, 2011, is contained within the SBDD Data
Transfer Model and additional components as released on the Grantee Workspace on January 14,
2011. Connected Nation has reviewed all literature that relates to the release and use of this data
transfer model and recognizes that it does not replace or dictate how data is stored, processed, or
displayed for the state or territory, as it is meant primarily as a means to transfer the broadband data
from all states and territories and populate the National Broadband Map in a seamless fashion.
Guidance from the Technical Mapping Guide, as released on the Grantee Workspace on March 24,
2011, was also followed to ensure the completeness and validity of the submission through
completion steps and checklists, completing the DataPackage spreadsheet, uploading broadband
datasets into the Data Transfer Model, and checking the dataset using the SBDD_CheckSubmission
receipt process.

In addition to the narratives and methodologies contained herein, as well as the DataPackage.xls
containing contact information, the data dictionary, and a provider summary table, the following
feature classes are submitted within the SBDD Data Transfer Model for the state of Florida.
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Inventory of Deliverables, Connect Florida: April 1, 2011

NOFA Requirement Data Transfer Model Data Description

Appendix A: 1(a)(1) BB_Service_CensusBlock Broadband Service Availability of
Facilities-Based Providers in
Census Blocks of No Greater
Than Two Square Miles in Area.

Appendix A:  1(a)(ii) BB_Service_RoadSegment Broadband Service Availability of
Facilities-Based Providers by Road
Segment in Census Blocks Larger
in Area Than Two Square Miles.

Appendix A:  1(b) BB_Service_Wireless Broadband Service Availability of
Wireless Services Not Provided to
a Specific Address.

Appendix A: 3(b) BB_ConnectionPoint_MiddleMile Broadband Service Infrastructure

Middle-Mile and Backbone
Interconnection Points.

Appendix A: 4 BB_Service_CAlnstitutions Community Anchor Institutions-
Listing.

The provider data collected by Connected Nation on behalf of the state of Florida have been
formatted per the given specifications and uploaded into the appropriate feature classes of the
SBDD Data Transfer Model. Wireline availability is contained within census blocks and road
segments, wireless availability is contained as polygons of coverage areas, and middle-mile
connections and community anchor institutions are contained as point data. All speed data is
contained at the census block, road segment, or wireless polygon level of availability. All efforts have
been made to comply with formatting, domain, and metadata requirements to include as much
information as possible.

Connected Nation has continued outreach to satellite providers on their availability, technology, and
speed information, but it is not included in this submission dataset. Additional information is
necessary to be able to show where service satisfactorily exists in the state, rather than submitting
the entire boundary of the state as the serviceable area. Analysis information distributed and
discussed with the satellite providers, as well as any additional guidance from the Program Office on
the desired analysis for satellite-serviceable areas, will be implemented for the October 2011 data
submission.

FLORIDA FIELD VALIDATION NARRATIVE

Connected Nation focused a portion of its time on specific validation processes such as:

e conducting random spectrum analysis studies throughout the state using an Avcom PSA-37-
XP spectrum analyzer;
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e conducting mobile speed tests throughout the state using an iPhone, Android (or other
smart phone) as well as provider-specific aircards (Sprint 3G/4G, Clearwite et al);

e identifying pre-selected, provider-submitted wireless transmit tower sites and cross-
referencing data about that tower against the Federal Communications Commission (FCC)
databases such as Antenna Structure Registration and/or the Universal Licensing System;

e cross-referencing Federal Registration Number data against available FCC Form 477 data as
well as the FCC COmmission REgistration System (CORES);

e validating provider submitted data (for example: latitude/longitude) using a handheld
Garmin eTrex Summit GPS unit or GPS enabled software such as Microsoft Streets and
Trips;

e locating physical wire-line attributes (such as remote terminals, CATV plant, etc.) and
comparing them against provider submitted data; and

e conducting on-net and off-net speed tests using the FCC portal at
http://www.broadband.gov/qualitytest/about/ or using the Ookla Net Metrics enabled
speed test utility located on each of Connected Nation’s state specific websites.

Additionally, Connected Nation cross-referenced numerous public documents in order to ensure
that all known broadband providers were located and contacted. This included searching
membership logs from the trade associations (WISPA, WCAI, PCIA, etc.), the Cable Television Fact
Book, Public Utility Commission records, Public Service Commission records, Chamber of
Commerce, etc.

To date Connected Nation’s staff conducted on-site validation tests in Florida on the following
providers: AT&T Inc., Cellular South Inc., CenturyLink, Clearwire Corporation, Comcast, Frontier
Communications, MetroPCS, Northeast Florida Telephone Company, Orland Telephone Company,
PCI Wireless, Sprint, Summit Broadband, T-Mobile USA Inc., tw telecom, and Verizon Florida
LLC.

During this reporting period, Connected Nation conducted 7 additional on-site validation tests with
AT&T, T-Mobile, Vetizon, and Clearwire.

From program initiation through this reporting period, Connected Nation has completed in-the-

field validation testing against 15 companies (out of a universe of 70 viable providers) totaling
21.43% within the state of Florida.

ACCURACY AND VERIFICATION: METHODOLOGY - PROVIDER VALIDATION

Broadband providers maintain their service area data in many different formats, all in varying levels
of complexity and granularity. In order to ensure that the data required by the NTIA is standardized
across all providers and that it is as accurate as possible, Connected Nation translates and formats
the data that providers are able to supply into a GIS shapefile and produces maps for the provider to
review. The resulting map(s) and review process allow for providers to see their service area in a
geographic format — for some providers, this is the first time they have seen maps of their
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broadband service area. Having the mapped service area allows providers to quickly identify any
issues that appear in the data representation, whether the issue is in the data translation into a GIS
format or from the original data collection and submission. Often data is provided from various
sources and through the review and revision process, local engineers who operate the networks and
work in the field are able to ensure that the tabular data that has been submitted is accurate and
represents the real-world network extent. Any issues in how the service area is represented on the
map(s) are remedied by Connected Nation, whether they are additions, removal of service, or any
other revisions. Revised maps of service area representations are sent to the provider for review and
approval; Connected Nation will revise data and return maps as many times as necessary until the
provider is in agreement that the map represents their service area as accurately as possible. Once
the review process has been completed and final approval of the data is provided, the data is deemed
ready for NTIA submission.

Once the data collection has been aggregated a statewide level, static maps of statewide and county-
level availability are produced and made publicly available. In addition, consumers can visit the
interactive online tool, BroadbandStat, to create customized views of broadband setvice areas and
analyze corresponding demographic information. Leveraging broadband service data on various
platforms allows for public users, providers, and other stakeholders to review, scrutinize, and
provide feedback on the represented data. This feedback becomes a validation method in itself as
consumers submit inquiries to Connected Nation either affirming where service is not available or
identifying areas where broadband service is shown on the map, but in actuality is not available. This
allows for a follow-up to providers regarding revisions to the data as it is represented; it also allows
for Connected Nation to identify locations where on-site visits may be necessary to complete field
validation of available services. Public feedback on all forms of mapping products serves as a
localized validation method for provider-supplied information and allows Connected Nation to
resolve inaccuracies as they are identified to ensure that only the highest quality information is
provided to stakeholders.

Estimates derived from provider-validated data indicate that approximately 2.65% of Florida
households do not have terrestrial fixed broadband service available, and approximately 0.4%' of
Florida households have neither mobile nor fixed broadband service available.?

Within rural areas of the state, results derived from provider-validated data indicate that
approximately 5.27% of rural Florida households do not have terrestrial fixed broadband service

! In accordance with NTIA’s definition of available broadband service as specified in the SBDD NOFA, this estimate
includes both terrestrial fixed azd mobile broadband setvice, if the service offers download speeds of at least 768 Kbps
and upload speeds greater than 200 Kbps.

2 Due to the nature of the SBDD data collection methodology as defined by the NTTA and based on both census
block geographic units and street segment data, the estimates of broadband availability derived from provider-validated
data may include an overstatement of the actual number of households with broadband availability. Under the census
block-based data collection method, a provider will typically report broadband availability for an entire census block
whether its network is present across the whole or only a subset of that census block. This potential overestimation at
the census block level can be amplified as the data is aggregated across the entire state.
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available, and approximately 0.2%’ of rural Florida households have neither mobile nor fixed
broadband service available.*

WIRELESS METHODOLOGY

Broadband Service Availability in Provider’s Service Area
Wireless Services Not Provided to a Specific Address

Data solicited from a fixed wireless provider to create propagation models include, but are not

limited to:

1. The name of the structure

2. Whether the transmitting device is operational or proposed

3. The maximum advertised downstream speed, the maximum advertised upstream speed

4. 'The typical downstream speed, the typical upstream speed (peak periods for both)

5. The frequency range of spectrum being used (as prescribed by NTIA)

6. The primary population center(s) being served (for geopolitical boundary reference)

7. 'The physical address of the transmit site (in the event latitude/longitude is unavailable from
the provider this allows a quick reference point for geocoding)

8. Latitude in either Degtees, Minutes and Seconds and/or in Decimal Degtees (typically
received as NAD 27 or NAD 83)

9. Longitude in either Degrees, Minutes and Seconds and/or in Decimal Degrees (typically
received as NAD 27 or NAD 83)

10. Antenna pattern (e.g. omni-directional, 180°, 120°, 90°, etc.)

11. Azimuth of antenna (e.g. 360° with magnetic declination if known)

12. Approximate transmit radius (in feet, miles, or kilometers)

13. Polarity of transmit antenna (Vertical or Horizontal)

14. Transmit antenna gain (in dBi)

15. Line loss (applicable only to providers using coax, heliax, waveguide or other forms of
cabling — excludes power-over-Ethernet devices)

16. Mechanical and/or Electrical beam tilt (if applicable)

17. Equipment Manufacturer (allows easy cross-reference against manufacturer’s specification
sheet)

18. Power output of the transmitting device (if unknown, FCC standards or manufacturer
specifications are applied)

19. AMSL at base of tower site

20. Antenna centerline AGL (height of antenna above ground level measured at the centerline

of the actual antenna)

3 See footnote 1.
4 See footnote 2.
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21. Foliage factors (Evergreens/Deciduous and percent of ground cover)

22. Ground Clutter (primarily used in rural areas to account for foliage and in metropolitan areas
to account for types and heights of buildings if known)

23. Average gain of receive antenna

24. Receive antenna is estimated at height above average terrain (HAAT) of 6.2 meters/20 feet

25. Federal Registration Numbers (if applicable) which may allow opportunities to cross-
reference and/or obtain additional data from the Federal Communications Commission
Universal Licensing System and the COmmission REgistration System

Propagation modeling is an empirical mathematical formulation for the characterization of radio
wave propagation as a function of frequency, distance, and other conditions. Propagation
software(s) typically use the Irregular Terrain Model (also known as Longley-Rice) of radio
propagation for frequencies between 20 MHz and 20 GHz. This model is based on electromagnetic
theory and statistical analyses of the combination of terrain features and radio measurements, then
predicting the median attenuation of a radio signal as a function of distance and the variability of the
signal in time and in space. For metropolitan areas, the software can typically be adjusted to use the
Okumura-Hata model which accounts for predicting the behavior of cellular transmissions in areas
where buildings are the primary obstructions. The resulting product from either model depicts a
graphical illustration of the theoretical propagation characteristics of a selected frequency range
based on defined vatiables (receiver sensitivity of the home/mobile device, foliage factor, and digital
elevation terrain input).

BROADBAND INQUIRIES METHODOLOGY

Connected Nation collects consumer feedback in the form of broadband inquiries. These inquiries
represent any type of communication received from the public regarding broadband service. Once
broadband inquiries are received across the state, this information is overlaid with the broadband
availability information which was collected through the SBDD program. This allows for a real-
world comparison of the broadband landscape to the information received from broadband
inquiries. Broadband inquiries are able to provide three types of information: 1) Residents who do
not have broadband but want it. 2) Residents who have broadband but want a different provider.
3) Residents who do not have broadband, but the broadband inventory maps indicate that they do.

Through the collection of broadband inquiries, a visual demand for broadband is presented. This
visualization allows Connected Nation the ability to validate broadband availability maps for
accuracy. If residents within a region state that they are without broadband, but the broadband
inventory maps show otherwise, this allows Connected Nation to approach the providers within that
area in an effort to trim down their coverage to more accurately represent real-world availability on
the ground. On the other hand, if there is a region in the territory in which broadband is not
available, the broadband inquities allow providers close to that region to see where they can
successfully expand their broadband networks, leading to a high return on investment. In short, the
higher number of inquiries leads to a higher level of certainty in regard to the broadband availability
maps. Since the initial data collection and release of corresponding maps, feedback in the form of
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broadband inquiries has allowed Connected Nation to identify additional areas that are in need of
tield validation, which are scheduled as soon as possible. Additional information on field validation
can be found in the Field Validation Narrative.

The broadband inquiry process has been implemented in each of the Connected Nation state
programs with successful results. Altogether Connected Nation has received over 16,000 broadband
inquiries since 2007, allowing the state programs to evaluate each inquiry for broadband demand and
data verification. These inquiries are continuously examined against current broadband availability,
updated every six months, to determine if previously unserved households have been expanded to
and can now receive broadband at their residence. This database of broadband inquiries has also
allowed the Connected Nation state programs to aggregate demand in concentrated areas to show
providers the exact locations where the population has made it clear that they would purchase
broadband if it was made available to them. Providers in the states have responded to this process
and have expanded to areas knowing that their investment will be worthwhile. Data verification
methods have also proven successful, as the state programs have been able to show those inquiries
that indicate the broadband service areas are misrepresented on the map to providers, who then
verify where service cannot reach in regard to that residence(s). The broadband coverage in these
states has been altered to create a more accurate map based on the inquiries submitted by the public.

During this reporting period, the Connect Florida project has received a total of 4 inquiries (15 grant
inception to date). As more inquiries are submitted to Connect Florida, a more thorough validation

of the broadband landscape can be performed, while also allowing providers to see which areas have
a high demand for broadband adoption.

BROADBANDSTAT METHODOLOGY

BroadbandStat is an online, interactive mapping tool for viewing, analyzing, and validating
broadband data. Developed through a partnership with ESRI, the market leader in geographic
information system (GIS) software, BroadbandStat is a multi-functional, user-friendly way for local
leaders, policymakers, consumers, and technology providers to devise a plan for the expansion and
adoption of broadband.

First and foremost, BroadbandStat allows consumers to locate their residence and identify providers
that offer broadband Internet service to that location. The interactive platform allows for users to
build and evaluate broadband expansion scenarios using a wealth of data, including education and
population demographics, broadband availability, and research about the barriers to adoption.

New functionality in BroadbandStat allows the consumer to provide feedback on the broadband
data displayed on the interactive map. Through the collection of this feedback, a visual demand for
broadband is presented. This visualization allows the Connected Nation state programs the ability
to validate the broadband availability for accuracy. If residents within a region state they are without
broadband, but the interactive map shows otherwise, this allows Connected Nation to approach the
providers within that area in an effort to trim down their coverage to more accurately represent real-
world availability on the ground.
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The Connect Florida project launched BroadbandStat on May 26, 2010, and has received a total of
1,146 visits to date, of which 639 occurred this reporting period.

SPEED TEST METHODOLOGY

The 70 speed tests that are represented in the Connect Florida Speed Test Report during this
reporting period (397 grant inception to date) are the result of a partnership between Connected
Nation and Ookla Net Metrics. Utilizing this relationship increases the level of confidence in the
data being collected and provides for a far greater sample size than could be collected by a single
testing site.

Ookla owns and operates Speedtest.net, as well as develops and deploys speed tests, such as the
Connect Florida speed test website, for partners around the world. This network of sites that is
developed and run on its testing technology provides Ookla with a vast dataset that, due to the
variability of geographic information collected across the varying speed test sites, is geocoded
utilizing Geo-IP technology. This technology allows for tests to be geocoded to points of
aggregation, typically larger nodes across provider networks. While there are hundreds of thousands
of tests that have been conducted, the level of aggregation is only sufficient for county-level detail
due to the test results being located at these larger nodes and not at an absolute location for each
speed test.

In an effort to validate broadband data from the Connect Florida project, speed test information is
collected throughout the state. Speed tests provide speed information on the path taken through all
networks (a provider’s network as well as additional networks) a local machine must connect to in
order to reach the host test. The benefit of this collection of speed information is two-tiered. First,
it allows for a comprehensive dataset of speeds, while also providing Connect Florida with the
information on where broadband services are available. Second, unlike theoretical speed
information which was received through the data collection process, the use of speed tests provide
real-world information on the speeds that currently exist within the state of Florida.
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Sula Broadband Provider Log
Complete 53
Non-Responsive/Refused 16
In Progress 28
Count of D by Viable Status 97
Total Unique Providers Represented 70
NDA Execution
Provider Name Platform Status Date Notes
airPowered Fixed Wireless [Data Added to Statewide Inventory 2/17/2011
AT&T Inc. ILEC/CLEC Data Added to Statewide Inventory 12/16/2009
AT&T Inc. Mobile Wireless [Data Added to Statewide Inventory 12/16/2009
Bright House Networks, LLC Cable Data Added to Statewide Inventory 4/26/2010
CenturyLink ILEC/CLEC Data Added to Statewide Inventory 12/4/2009
Clearwire Corporation Mobile Wireless [Data Added to Statewide Inventory 3/3/2010
Comcast Cable Communications, LLC Cable Data Added to Statewide Inventory 12/7/2009
ITS Telecommunications Systems Inc. Fiber Data Added to Statewide Inventory 4/28/2010
ITS Telecommunications Systems Inc. ILEC/CLEC Data Added to Statewide Inventory 4/28/2010
Quincy, City of Fiber Data Added to Statewide Inventory
Sprint Nextel Corporation Mobile Wireless |Data Added to Statewide Inventory 1/14/2010
T-Mobile USA, Inc. Mobile Wireless [Data Added to Statewide Inventory 1/8/2010
TDS Telecommunications Corporation ILEC/CLEC Data Added to Statewide Inventory 1/27/2010
Verizon Florida LLC ILEC/CLEC Data Added to Statewide Inventory 12/14/2009
Verizon Florida LLC Fiber Data Added to Statewide Inventory 12/14/2009
Verizon Florida LLC Mobile Wireless [Data Added to Statewide Inventory 12/14/2009
Backhaul Provider Only Processing
City of Leesburg, Florida Backhaul Complete
Backhaul Provider Only Processing
Cogent Communications, Inc. Backhaul Complete
Backhaul Provider Only Processing
Covad Communications Backhaul Complete 1/19/2010
Backhaul Provider Only Processing
FPL FiberNet LLC Backhaul Complete 6/3/2010
Backhaul Provider Only Processing
Level 3 Communications, LLC Backhaul Complete 12/14/2009
Backhaul Provider Only Processing
T-Mobile USA, Inc. Backhaul Complete 1/8/2010
Backhaul Provider Only Processing
TDS Telecommunications Corporation Backhaul Complete 1/27/2010
Smart City Fiber Provider Approval Solicited 6/24/2010
Smart City ILEC/CLEC Provider Approval Solicited 6/24/2010
Sago Networks, LLC Fixed Wireless |Partial Data Received
Talk America Inc. Backhaul Partial Data Received
The Home Town Network, Inc. Fiber Partial Data Received 5/5/2010
Palm Coast-Flagler Internet, LLC Fixed Wireless | Provider Gathering Data
Advanced Cable Communications Cable No Update to Provide 4/16/2010
AT&T Inc. Backhaul No Update to Provide 12/16/2009
Cellular South, Inc. Mobile Wireless [No Update to Provide 4/12/2010
CenturyLink Backhaul No Update to Provide 12/4/2009
Cox Communications, Inc Cable No Update to Provide 1/29/2010
Cox Communications, Inc Backhaul No Update to Provide 1/29/2010
DeltaCom, Inc. Backhaul No Update to Provide 2/16/2010
Frontier Communications Corporation ILEC/CLEC No Update to Provide 1/22/2010
GTC, Inc. ILEC/CLEC No Update to Provide 1/28/2010
Home Town Cable TV, LLC Fiber No Update to Provide 4/21/2010
Mediacom Southeast LLC Cable No Update to Provide 1/12/2010
Nextlink Wireless, Inc. Backhaul No Update to Provide 2/12/2010
Northeast Florida Telephone Company Fiber No Update to Provide 4/16/2010
Northeast Florida Telephone Company ILEC/CLEC No Update to Provide 4/16/2010
Orlando Telephone Company, Inc. Cable No Update to Provide
Orlando Telephone Company, Inc. Backhaul No Update to Provide
Orlando Telephone Company, Inc. Fiber No Update to Provide
Qwest Communications Company, LLC Backhaul No Update to Provide 1/4/2010
Sprint Nextel Corporation Backhaul No Update to Provide 1/14/2010
T3 Communications Backhaul No Update to Provide 6/3/2010
The Home Town Network, Inc. Fixed Wireless [No Update to Provide 5/5/2010
tw telecom of florida, |.p. Backhaul No Update to Provide 4/22/2010
Velocity Online Backhaul No Update to Provide 4/8/2010
Verizon Florida LLC Backhaul No Update to Provide 12/14/2009
XO Communications, LLC Backhaul No Update to Provide 2/12/2010
No Update Provided - Use Last Submission
Florida LambdaRail LLC Backhaul Data 4/29/2010
No Update Provided - Use Last Submission
Frontier Communications Corporation Backhaul Data 1/22/2010
No Update Provided - Use Last Submission
Gainesville Regional Utilities Backhaul Data
No Update Provided - Use Last Submission
Windstream Communications ILEC/CLEC Data 1/19/2010
No Update Provided - Use Last Submission
Windstream Communications Backhaul Data 1/19/2010
CommPFunction, LLC Fixed Wireless | Solicited Initial Data
Desoto Life Fixed Wireless _|Solicited Initial Data
FiberLight LLC Backhaul Solicited Initial Data 4/19/2010
James Cable LLC Cable Solicited Initial Data 1/11/2010
Marco Island Cable, Inc. Cable Solicited Initial Data
Omnispring LLC Backhaul Solicited Initial Data
PAETEC Communications, Inc. Fixed Wireless _|Solicited Initial Data
PAETEC Communications, Inc. ILEC/CLEC Solicited Initial Data
PAETEC Communications, Inc. Backhaul Solicited Initial Data
|[PDMNet Fixed Wireless__|Solicited Initial Data 472072010




Rapid Systems Corporation

Fixed Wireless

Solicited Initial Data

Reliance Globalcom Services, Inc.

Backhaul

Solicited Initial Data

Sling Broadband

Fixed Wireless

Solicited Initial Data

Southern Light

Backhaul

Solicited Initial Data

6/16/2010

The Ultimate Connection, LLC

Backhaul

Solicited Initial Data

Birch Communications, Inc.

ILEC/CLEC

Refused to Participate

[JAN-11-11 Jill Lindgren] Provider has chosen
not to participate. The main concern was more
with the fact he does not want to divulge the
information publicly on his speeds or coverage
area.

Birch Communications, Inc.

Backhaul

Refused to Participate

[JAN-11-11 Jill Lindgren] Provider has chosen
not to participate. The main concern was more
with the fact he does not want to divulge the
information publicly on his speeds or coverage
area.

CyberStreet Inc.

Fixed Wireless

Refused to Participate

[APR-14-10 Lindgren] Provider relayed his
wishes not to participate and requested we not
call again.

SBB Communications, LLC

Fixed Wireless

Refused to Participate

[MAR-07-11 Dawn Clark] Per note in Provider
table, provider requested that we not contact
them anymore regarding data submission.
There was no further outreach made to this
provider.

Break Free Wireless Corporation

Fixed Wireless

Non-Responsive to Multiple Attempts

In addition to multiple contact attempts made
between May 25, 2010 and June 24, 2010, two
attempts were made during this submission
period.

Brevard Wireless

Fixed Wireless

Non-Responsive to Multiple Attempts

Nine contact attempts were made between April
5, 2010 and January 13, 2011.

Cablevision of Marion County LLC

Cable

Non-Responsive to Multiple Attempts

Six contact attempts were made between April
7, 2010 and January 13, 2011.

ClearSurf Broadband

Fixed Wireless

Non-Responsive to Multiple Attempts

5/3/2010

In addition to multiple contact attempts made
between March 29, 2010 and August 17, 2010,
two attempts have been made during this
submission period.

GBS Online

Fixed Wireless

Non-Responsive to Multiple Attempts

In addition to multiple contact attempts made
between March 29, 2010 and August 25, 2010,
seven attempts have been made during this
submission period.

KissimmeeWeb

Fixed Wireless

Non-Responsive to Multiple Attempts

In addition to multiple contact attempts made
between August 21, 2009 and August 12, 2010,
six attempts have been made during this
submission period.

Knology of Florida, Inc.

Cable

Non-Responsive to Multiple Attempts

In addition to multiple contact attempts made
between March 16, 2010 and August 24, 2010,
six attempts have been made during this
submission period.

Knology of Florida, Inc.

Backhaul

Non-Responsive to Multiple Attempts

In addition to multiple contact attempts made
between March 16, 2010 and August 24, 2010,
six attempts have been made during this
submission period.

TerraNova Net Internet Services

Fixed Wireless

Non-Responsive to Multiple Attempts

Seven contact attempts were made between
April 6, 2010 and January 13, 2011.

TerraNova Net Internet Services

ILEC/CLEC

Non-Responsive to Multiple Attempts

Seven contact attempts were made between
April 6, 2010 and January 13, 2011.

US Metropolitan Telecom, LLC

Fiber

Non-Responsive to Multiple Attempts

Thirteen contact attempts were made between
March 29, 2010 and January 13, 2011.

US Metropolitan Telecom, LLC

Backhaul

Non-Responsive to Multiple Attempts

Thirteen contact attempts were made between
March 29, 2010 and January 13, 2011.

Clearwire Corporation

Fixed Wireless

Other

3/3/2010

[JAN-19-1T Terry Holmes] Clearwire converted |
their fixed wireless system to a mobile network
as of this reporting period, and it is now reported
as mobile. They do not have any remaining
fixed wireless networks in FL.

CommFunction, LLC

ILEC/CLEC

Other

WMAR-OS-ll Chip Spann] Website indicates
service offering to business (no mention of
residential services). Wireless section of
website is blank. Appears they are general
resellers of DSL.

Covad Communications

ILEC/CLEC

Other

1/19/2010

[FEB-18-11 Wes Kerr] Provider doesn't offer
residential DSL, and the last mile data will not
be included in the data submission.

DISH Network Corporation

Satellite

Other

1/27/2010

[MAR-09-11 Amanda Bentley] Satellite data will
not be submitted due to additional information
being necessary to show where service is
available in the state, rather than submitting the
entire state boundary as serviceable area.

Global Crossing Telecommunications, Inc.

Backhaul

Other

r[FEB-l7-11 Wes Kerr] Received word from a
provider representative that they still have a
Network Security agreement with several
Federal agencies and cannot provide data at
this time.

Hughes Network Systems, LLC

Satellite

Other

2/5/2010

[[MAR-09-11 Amanda Bentley] Satellite data will
not be submitted due to additional information
being necessary to show where service is
available in the state, rather than submitting the
entire state boundary as serviceable area.

WildBlue Communications, Inc.

Satellite

Other

1/8/2010

|[MAR-09-11 Amanda Bentley] Satellite data will
not be submitted due to additional information
being necessary to show where service is
available in the state, rather than submitting the
entire state boundary as serviceable area.
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1 Overview

The following describes the Data Gathering, Data Integration, Data Validation and Verification and Quality Control
processes utilized to create the Broadband Mapping Project’s April 1%, 2011 data submission.

To support various levels of technical and program knowledge, this white paper supplies both a high level
summary and a detailed process review.

2 High Level Review

2.1 Data Gathering - Providers

Broadband Service Area, Middle Mile Aggregation Points and Broadband Service Overview
The collection of Broadband Service areas, Middle Mile Aggregation points and Broadband Service Overview
information is handled through the following Provider Outreach Process:

e  Build and Maintain an Inventory of Broadband Providers through research and State inputs.
e Update Provider Material that describes the data requirements and logistics for data transfer.
e Update NDA for use in project, where applicable
e Maintain multiple protocols for the provider to submit data, including SFTP technology when desired.
e  Conduct one-on-one informational discussions with each provider to communicate the following:
o Requirements of this project
o Broadband data required to support the product data model
o Submission protocols available
o Capability to validate how the supplied data is aggregated

e Download/receive Provider Data
e  Establish a repeatable process with Provider. Maintain Provider communication, transaction and data
handling records throughout the project (dates contacted, data received, etc.)
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2.2 Data Gathering - Community Anchor Institution (CAI)

The collection of CAl information is handled through the following CAI Collection Process:

Collect and maintain inventory of CAls through Data Mining, research, and State inputs.
Maintain web-based CAIl portal for institutions to add or confirm attribution, location and enter
broadband-specific information.

Upload web-based data to Core Database for standardization.

Perform internal cleansing, such as removing duplicate records, identifying gaps in broadband attribution
and verifying category.

Geocode CAl locations.

Translate Core Database data to deliverable ready format.

Continue engagement with non-responsive institutions.

2.3 Data Integration Process

The data integration and processing mechanisms currently utilized allow for multiple types of inputs and results in

a standardized output that meets the NTIA deliverable requirements. This process is flexible to support data model

changes and project requested enhancements.

Receive inputs from Providers via submission protocols, upload into Sourcing Database and catalog with
provider information.
Review Provider supplied data for completeness and for potential discrepancies that require resolution
prior to processing and flag as necessary.
Categorize input into data type category (addresses, block lists, paper maps, etc.).
Standardize input based on data type within Staging Database.
Create Compact Polygons (CP)—(internal methodology for generating area based feature for coverage in
Staging Database).
Apply broadband attribution to CP, Apply metadata to CP
Perform quality analysis of the CP against the source supplied to identify any completeness or accuracy
issues.
Request additional information from the provider if elements of coverage are missing or contain
discrepancies. This is a second manual quality check to ensure data is complete. Following completion of
CP creation, process steps within Data Validation & Verification occur

o Process coverage area to build the required NTIA data model layers

Process CAl data input into internal standardized format, as mentioned above under CAl Create Product
Deliverable based on NTIA and State-level requirements.
Following the creation of the product, process steps within Data Validation & Verification occur
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2.4 Data Validation & Verification

To ensure the data collected and processed is accurate and comprehensive, a holistic approach has been
developed to further validate and verify the data. Following the initial mapping of providers’ coverage area and
serviceability claims, the project team uses the following methods:

e  Third-Party Data Verification: Visually and programmatically compare the coverage against third-party
data.
Pitney Bowes and American Roamer data are used in cases where a coverage area is questionable. All
anomalies identified during this analysis are reviewed with the providers.

o Broadband Provider Validation — Provider Portal Application: Providers were trained on and requested
to use a secure interactive web application to review their current coverage area(s) and supporting
broadband attribution and validate their data or submit change requests to update their data.

All provider change requests go through the Data Integration Process and a review with the provider to
complete validation.

e Confidence Values: All Verification, Validation, and manual quality reviews are tracked by provider and
then by technology type, which is then stored and maintained within a “Validation” table. A confidence
value is assigned based on the collected information to highlight provider coverage areas that require
further investigation and enhancements.

2.5 Quality Control

Following collection, processing and analysis of the provider and CAl data, the product is checked manually and
algorithmically against the NTIA data model. Some of the items included within these checks are as follows:
e  Format Correctness
e Table & Field Structure
e Valid Values
o Including default values, where applicable
e Geographic Extent and Topology Errors

Prior to data submission, another quality control script supplied by NTIA is run. This script,
SBDD_CheckSubmission.py, creates an output in text form that is required to be submitted along with the final
deliverable. All errors must come up clean, unless otherwise specified from NTIA.

Exceptions to the script as noted by NTIA on the SBDD Workspace on 03/25/11 at the following link:
https://sbdd-granteeworkspace.pbworks.com/w/page/38218329/CheckSubmissionExceptions



https://sbdd-granteeworkspace.pbworks.com/w/page/38218329/CheckSubmissionExceptions

Longitude values for States outside the lower 48 (any table)
CAl results for Transtech, MaxAdUp, MaxAdDown if BBService is ‘No’ or ‘Unknown’
Overview MaxAdDown, MaxAdUp if 100% of record level data has MaxAdDown or MaxAdUp

populated
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Below is a detailed review of the data collection, integration and quality control points along the broadband data

gathering and mapping process.

Diagram of overall process:
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3.1 Provider Outreach

Final Delivery

For the April 2011 data submission, an e-mail notification was sent to all providers with supporting deliverable
dates. The Provider Portal web application was released and training webinars held so providers could use this
application to submit changes to and/or validate their current coverage area(s).

Data was also collected from the providers via e-mail and SFTP, depending on their comfort level to submit data in

time for the April 1% deadline.

In support the data collection effort, providers that did not timely respond to the outreach were contacted by

phone.
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3.2 Outreach Materials

The original provider packet sent via email to the providers included the following documents and files:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Letter from the State inviting them to participate in the program
Copy of the non-disclosure agreement (NDA)

Copy of the Mapping NOFA from the NTIA

Copy of the NOFA Clarification from the NTIA

Broadband service address example file in CSV format

Word document describing service address example file
Broadband service block example file in CSV format

Word document describing service block example file
Broadband service street example file in CSV format

10) Word document describing service street example file

11) Broadband subscriber example file in CSV format

12) Word document describing subscriber example file

13) Broadband wireless coverage area sample shapefile

14) Word document describing wireless coverage area sample shapefile

15) Instructions for downloading, installing, and using the WinSCP secure FTP application

3.3 Outreach Process

The provider outreach process is comprised of the following general steps:

1)
2)
3)
4)

5)

6)

7)

8)

Send the provider package and introduction letter to the main point of contact for the provider

Follow up with email and call to verify that the main point of contact is correct.

If necessary, discuss the NDA further and resolve any redlines.

Once the correct primary contact is established, set up a call, if necessary, to learn more about the
provider’s offerings and direct them to the appropriate outreach materials.

If providers are unable to be contacted (non-responsive) or indicate that they are not interested in
participating (non-cooperative) mark them as such on the provider tracking sheet. These providers will be
escalated to the state for further action.

As the providers are collecting the required data, provide instruction on downloading, installing, and using
the WinSCP secure FTP application, if required.

Arrange with the providers to transfer the data in whatever way they are comfortable. Some providers
will find regular email acceptable. Others will want to use the secure FTP application.

After data is received and reviewed, it may be necessary to contact a provider for clarification or to
address incomplete data sets. In the interest of building and maintaining relationships, care is given not to
push the provider but to work with it to obtain accurate data in the best possible format.
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3.4 Data Collection

3.4.1 Data Transfer Procedures

There are three primary ways data is collected from providers. These are:
1) Secure FTP using the WinSCP application

2) Regular email

3) Mail

3.4.2 Initial Data Review and Quality Assurance

The initial data review and quality assurance process consists of the following general steps:
1) Access the data from the secure FTP site or email

a. If emailed, place copy of original data set in the appropriate provider folder on the secure FTP
site

2) Place copy of raw data on local computer in a working directory.
3) Review data and determine course of action based on type of data received.
4) Ensure data is complete and contact provider to address any gaps.

Note: The goal is to get as many providers as possible to provide subscriber address data in the correct format.
Obviously, this will not be possible with all providers so we will continue to have to process various types of
provider-supplied data.
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3.5 Data Ingestion

3.5.1 Data Ingestion Overview

The following outlines the process steps taken based on the type of input supplied by the data provider:
Point Data

e  Subscriber location

e DSLAM location

e  Central Office location

e Broadcast Tower location

Linear Information
e TIGER street segments

Polygonal Information
e Census Blocks
e Coverage Area

Overall, the process is geared toward taking the provider data supplied and creating polygon shapes to append to
the bb_cov feature class. The bb_cov feature class is the interim data set that is then processed using the
makeDeliverable.py Python scrip to create the MapConnect data layers that will be delivered to the state and,
ultimately, to the NTIA. Following are the detailed instructions used in this process.

3.5.2 Point Data
3.5.2.1 Subscriber Location — Address Data

In the event that the data provider supplies subscriber address data the following actions occur:

1) First, convert the address data to a clean Excel spreadsheet in an appropriate address data format.
a) Usually, this has the following columns: street address (number, pre-directional, pre-modifier, street
name, street type, post-directional, and post-modifier concatenated together), city, state, ZIP.
2) Configure the ArcGIS geocoding tool to use the TIGER 2009 streets dataset
a) In ArcCatalog, create a new Address Locater by right-clicking in the white space of the appropriate
directory and selecting New>Address Locater from the dropdown menu.
b) Select “US Streets with Zone” and press OK.
i)  Note: It is likely that multiple Address Locators will have to set up to handle the variety of
provider address data received.
c) Navigate to the TIGER Streets 2009 file and press OK.
d) Fillin the dialog box as seen below:




New US Streets with Zone Address Locator

3)
4)
5)

Name: [ CO_Geocode_TIGER_2009] Input Address Fields
Besorio | US Strests with Zone The field containing: is recognized if itis named:
Primary table ] Zone ggl_dr . S
ee
Reference data: Delete
| Ci\Working'\Broadband \BaseData \TIGER.,_Streets.shp =
&
[v Store relative path names J J
Fields
Matching Options
House From Left: |LFROMADD ﬂ
Place Mame Alias Table... | <Monex=
House To Left: |LTOADD ﬂ
House From Right: |RFROMADD ﬂ Spelling sensitivity: 80—
- Minimum candidate score: w ——
House To Right: |RTOADD ﬂ = o 8 o 0 0 0 0 o o0 0 o
e |<None> j Minimum match score: 8 . .JT
Prefix Type: | <None> j Intersections
Connectors: &|@ Separate connectors by &
Street Name: [FULLNAME ~| l space, e.0. "B @, [°
Street Type: | <None> ﬂ R
ELHRE |<N°“E> j Side offset: [20 in |Feet j
Left Zone: |zipL | End offset: T
Right Zone: |ZIF‘R j ¥ Match if candidates tie
Cutput Fields
[~ ¥and Y coordinates [ Standardized address
[ Reference data ID [ Percent along
Help | Advanced. .. OK. | Cancel
e) Click OK.

Open up ArcMap, and add the Excel spreadsheet with the address information.
Right-click on the Excel spreadsheet and select Geocode Addresses from the dropdown menu.

Select the appropriate address locator by clicking Add.... then OK

% Choose an Address Locator to use...

| Description

Mame

& C0_Geocode_TIGER_2009

L5 Streets with Zone

i

Add...

Cancel




6) Fill out the Geocode Addresses dialog box as shown below:

Address table:

foms =1 @

— Address Input Fields

Street or Intersection: IFULL_ADDR d
Zone: IZIP_CODE LI
~Output

% Create static snapshot of table inside new feature dass
€ Create dynamic feature class related to bable

QOutput shapefile or feature dass:
C:\Working"Broadband"ProviderDataGlenwood Springs glenwooc

Config keyword: I

Advanced Geometry Options. .. |

Geocoding Options... |
Help | oK I Cancel |

7) Geocode the list in batch mode using the geocode service set up in Step 2 above, accepting all the default
parameters.
8) Review results.




Shaow results: All Addresses j Manage result sets... Refresh Rematch Automatically | 7
Matched: 97 (88%)
FID Shape Status Score | Match_type Side S lg Tied: 5(5%)
3 0] Point " 81 A L 201 CENTEMMIAL DR, 31601
1| Point 1] 81 A L 201 CENTENNIAL DR, 81601 - Unmatched: 8 (7%)
2|Point ] 81]A L 201 CENTENNIAL DR, 81601
3 |Point " 100 A L 210 CENTER DR, 21801
4|Point M a1 A L 15 MARKET DR, 81601
5/ Point 1] 81)A R 40 MARKET DR, 81601
&|Point u 0 A
T|Point T 51 A L 58627 SOCCER FIELD RD, 81601
&|Point 1] 100 A L 125 STORM KING RD, 81601
9| Point M 60 A L 52800 TWO RVERS PLAZA RD, 81601
10 |Point u oA
11| Point 1] 81)A R 40 MARKET DR, 81601
12 |Point T B3 A R 2698 GILSTRAP CT, 21601 -
< i | >
Record: ﬂj 1 jﬂ Records (of 110)
 Address: 1Candidate 1 Candidate details:
Sireetor Intersecton |01 CENTGA | | S0e T Side | Match_addr [ LeftFrom [ LeftTo | RightFrom [ RightTo | | From [201 [ 200
81 L 201CENTENMIALDR, 81501 201 29 0 28 To 250 | 2
Zone ISlSDl
PreDir
PreType
Streetiame | CENTEMMIAL
StreetType DR
Sufbir
Zone 81601 | 81601
Score 81
Side L
Match_addr |201 CENTENNIAL C
# Standardized Address:
201 | | CENTENMIAL | 5T | | 81601 A3 il L
Geocoding Options... | Zoom to Candidates | B pick Aderess from Map | Search | e | Unmatch | 5o Edis Close

9)

Adjust geocoding parameters accordingly and repeat batch to resolve issues.

10) Manually geocode unmatched addresses until target hit rate achieved, generally 90%.
11) Visually inspect the data as seen below:
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.. provider_data_QAQC.mxd - ArcMap - Arcinfo

Elle Edit View Bookmarks Insert Selecton Tools CH2M Window Help
Leds B ) + 1:52.481 A || & & B 3| %2 | edior + - [Geaenenreatre 7]
Georeferendng ¥ - ArcPad Data Manager ~ | 42 4% 48 | Gi Spatial Anal
30 Analyst ¥
& [
= *
L]
= ] Geocoding Result: glenwood_tryl @ *
. e
ar
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— o
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= O BB_ConnectionPoint_MiddleMile @
. -
= M HIGHWAYS
- M FCROADS B ol
= [] 8B_Service_Road_Segment X
- M cImEs i)
= [0 BB_Service_CensusBlock I’:
= wv BB
= [0 BB_service_Overview &
= =
= [ BB_Service_Wireless
O
= O communicomm_coverage_area
o &
= O wired_coverage_sample_wgs34
O
" N /ﬂ
Display | Source | Selection R ”ﬂ j
Drawing ~ & O~ A~ 0] Arial ~| |10 -
-107.326 39.557 Decimal Degrees

12) Follow the steps detailed in Subscriber Location — GIS Data below

3.5.2.2 Subscriber Location — XY Data

If the provider supplies a list of subscriber data with accompanying XY data such as latitude and longitude, the
steps are as follows:
1) Refine the format in Excel so that the data can easily be opened using ArcMap.

a. Remove all font color, highlighting, cell colors and borders, clean up column headers and make
sure there are no merged cells.

b. Make sure that XY locations are in decimal degrees.

i. To convert from degrees, minutes, seconds (392 26’ 45.67”) to decimal degrees us the
following formula: DD + (MM/60) + (SS.5SS/3600).

ii. Note: if XY locations from some other coordinate system are provided, you can use
those in the process below but you must know what the coordinate system is.

2) Open up the Excel worksheet in ArcMap.

3) From the menu bar, select Tools>Add XY Data...
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Add XY Data

Atable containing X and Y coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| ForImports j g

Specify the fields forthe X and Y coondinates:

¥ Field: | LONG

[
[

Y Field: ||_,'.\T

Coordingte System of Input Coordinates

Description:

Geographic Coordinate System:
MName: GCS_WGS_1584

[ Show Details

W Wam me if the resulting layer will have restricted functionality

0K | Cancel |

4) Supply the appropriate fields for the X and Y coordinates, choose the appropriate coordinate system and
press OK.

5) Results are an event layer, not a true spatial layer. Export the data by right-clicking the event layer and
selecting Data>Export Data... from the dropdown menu.

6) Follow the steps detailed in Subscriber Location — GIS Data below.

3.5.2.3 Subscriber Location — GIS Data

If the provider supplies subscriber location in GIS format, the only process step is to load that data into the
appropriate data schema and it will be ready for processing.
1) First, load the data into the Point Address database schema (please see Appendix D for an example of the
Point Address database schema.) using an empty feature class in that schema.
2) In ArcCatalog, right-click on the empty feature class and select Load from the dropdown menu.

3) Navigate to the provider address GIS data set and then map the attribute fields accordingly, as seen in
general below:




BROADMAP
Beyond The Boundaries

Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field Matching Source Field ~
| =treet_id [int] <Mone= =
| =side [ztring] =Mone>
|| feature_id [in] <Mone>
| point_type [=hort int] <Mone=
| | 2dd_house_num fstring] |BLoG_Num stringl __[Rd|
| add_pre_dir [string] PRE_DIR [=tring]
| add_pre_type [string] <Mone=
| add_name_body [string] STREET_NM [=tring]
| add_suf_type [string] SUF_TPE [=tring]

add =uf dir [2tring] SUF TYPE [=tringl b’

Reset

< Back | Mext = | Cancel

4) Once you have successfully loaded the provider address data into the temporary database with the
correct schema, you will now append that data to the overall Point Address database.

5) In ArcToolbox, use the Append command (Data Management Tools>General> Append) to add the
features into the overall Point Address database, as seen in general below:
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CEX
~
Input Datasets i

C:\Working'Broadband\Provider_Data_Example.gdb{Temp_Address

l& [ [X |+ &

Target Dataset
| C:\Working\Broadband\Provider_Data_Example. gdb\Address_Database

Schema Type (optional)
| TEsT
Field Map {optional)

le 2 X |+ 1] |&

v

oK | Cancel | Environments. .. | {Show Felp ==

6) Since the data is already in the Point Address database schema, there is no n need to alter the Field Map
in the Append tool.
7) After appending, calculate metadata reflecting geometry source and representation values.
8) Break provider-specific points into separate county feature classes and perform the following steps per
county feature class:
a. Within ArcGIS
i. Summarize download and upload speeds [first,last] to determine all speeds available for
county.
1. This will save as a DBF table. Keep track of location for future reference.
ii. Buffer county address point featureclass to 150’.
1. During buffer command, dissolve on “ad_down”; “ad_up”; "provider”; “dba”;
“frn”; “tt”; ‘all metadata fields’; “stctyfips”. Save as....
county_fastestdown_fastestup.
2. (Example using Qwest data: boulder_40128_20128, where boulder=county;
40128=ad_down; 20128=ad_up)
3. Note: these attribute fields are specific to the Point Address database.
iii. Select the features that represent the lowest speeds
b. Using XtoolsPro (http.//www.xtoolspro.com/)
i. Inthe XTools Pro toolbar, select XTools Pro>Layer Operations>Erase Features

ii. Use the same feature class for Input and Overlay
iii. Check Use selected features on the Input feature, as seen below.



http://www.xtoolspro.com/

Repeat and erase slowest speeds one speed at a time. Saving each new feature class as
the next slowest speed, using the same naming convention as above. A general example

is seen below:

Erase Features

Input feature layer:

[ boulder_12128_895 |
¥ Use selected features
(12 feature selected)
Qutput storage:
| Ci\Working\Broadband\ProviderDat.. . \boulder_7168 896

¥ Add output feature dass to current map
v Create spatial index

Qverlay layer:

|[E bouider_12128_s96 |

[ Use selected features (1 feature is selected)

Help OK | Cancel

c.  Within ArcGIS

Edit/delete speeds from the attribution table of each feature class, so each remaining
feature class has only one speed value.

Merge individual speed feature classes together using the Merge command in
ArcToolbox (Data Management Tools>General>Merge). The dialog box is seen below:
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4 Input Datasets

L
+
ol
i
3

& Output Dataset

Field Map {optional)

X [+ [

~

OK | Cancel | Environments... | {'Show Help >> I

iii. Merge individual county feature classes together using the Merge command in
ArcToolbox (Data Management Tools>General>Merge).

iv. Since the county files are all in the same schema, do NOT alter the Field Map portion of
the command interface.

v. When all the county files are merged together into one dataset, use the Append
command in ArcToolbox (Data Management Tools>General>Append) to add the
features to the bb_cov interim data set. Use the Field Map portion of the Append tool to
map the appropriate field values to their corresponding fields in the bb_cov feature
class.

3.5.2.4 DSLAM or Central Office Location — Address Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office address
data please follow the steps below:

1) Follow the process for geocoding points in Subscriber Location — Address Data, above.
2) Follow the steps detailed in DSLAM or Central Office Location — GIS Data below.

3.5.2.5 DSLAM or Central Office Location — XY Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office XY data
please follow the steps below:

1) Follow the process for creating points from XY data in Subscriber Location — XY Data, above.
2) Follow the steps detailed in DSLAM or Central Office Location — GIS Data below.
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3.5.2.6 DSLAM or Central Office Location — GIS Data

In the event that the provider supplies DSLAM (digital subscriber line access multiplexer) or Central Office GIS data

please follow the steps below:

1) Buffer the DSLAM/Central Office points feature class
a) Add the point feature class to ArcMap
b) Open up ArcToolbox and go to Analysis Tools>Proximity>Buffer
c) Set the buffer distance to 5 miles
d) Set the dissolve type to ALL
e) Name the output feature class
f)  Typical Buffer tool is seen below:

Input Features

| Columbine
Qutput Feature Class

2 @]

| C:\Working'Broadband\ProviderData‘\Columbine \Columbine_Buffer_2.shp ﬂ
[~

I~

[~

[~

A

Distance [value or field]
(+ Linear unit

[ 5 |miles
" Field

Side Type (optional)

End Type (optional)

Dissolve Type (optional)

Dissolve Field(s) (optional)
Ormo

O company

Ooea

Orrn

O excHANGE

Ostate

OrrovIDER
Ocui_cooe

MecorT bt
£

oK | Cancel Environments... | Show Help == |

g) Press OK
2) Use the resulting buffer feature class to clip the TIGER street layer (as described earlier):
a) Add TIGER street layer to ArcMap
b) Open up ArcToolbox and go to Analysis Tools>Extract>Clip
c¢) Complete the dialog box as seen below:




3)

4)
5)

6)
7)
8)

9)
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(=19

Input Features
| TIGER _Streets | ﬂ
Clip Features
|COIumbine_Buffer j g
Output Feature Class
| C:\Working\Broadband \ProviderData\Columbine\columbine_TIGER _dip.shp
XY Tolerance (optional)

Meters j

oK Cancel | Environments. .. | Show Help => |

d) Press OK.
Using ArcCatalog and within the file geodatabase:
a) Right Click and create a new Feature Dataset
i)  For the Feature Dataset settings:
(1) Name the feature dataset accordingly
(2) Select horizontal coordinate system by importing the coordinate system associated with the
clipped TIGER street layer by selecting Import and navigating to the location of that feature class
(3) No vertical coordinate system needed
(4) Leave all x,y,z,m values at default.
(5) Press Finish
Import previously created street feature class into new Feature Dataset
Right-click Feature Dataset and create new Network Dataset — accept all default setting for the Network
Dataset
a) Note: the Network Analyst extension must be turned on
In ArcMap Turn on the Network Analyst Toolbar by going to View>Toolbars>Network Analyst
Add the Network Dataset created in Step 5 to ArcMap
Using Network Analyst Toolbar drop down — create “New Service Area”

Open up the Network Analyst Window by selecting the E button.
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|Service Area j
Facilil:iﬁ (D)

Polygons (0)

Lines (D)

Barriers (0)

10) Right click Facilities layer, select Load Locations, and navigate to the DSLAM/Central Office facilities feature

class.

Load Locations IEIFZ\

=
Load From: El columbine_paints j I;

¥ Only show point layers

-

Sort Field: | j

Location Analysis Properties

Property Field Default Value

Mame
CurbApproach Either side of vehide

Attr_Length a
Breaks_Length

Location Position

{+ Use Geometry
Search Tolerance: 5000 Meters j

™ Use Network Location Fields

Property Field
SourcelD

Source0ID

PosAlong

SideOfEdge

Advanced... Cancel

11) Press OK.

12) Click the Service Area Properties button
13) For the following tabs change the following properties:
a) “Polygon Generation” tab
i) Select “Merge by break value”

ii) Also disable the Trim Polygons option
b) “Analysis Settings” tab — using and converting the specified DSLAM buffer distance from feet to meters —

input buffer distance value in meters into the “Default Breaks” location




14
15

16
17
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i)  Generally, 18,000 feet (5486 meters) from DSLAM or Central Office location is used as the buffer
distance

Layer Properties

Line Generation ] Accumulation ] Network Locations ]
General ] Layers ] Source Analysis Settings l Polygon Generation ]
Settings Restrictions
Impedance: |Length (Meters) ﬂ
Default Breaks: |54351
Direction:

' Away From Facility
" Towards Facility

Allow U-Tums: |Everywhere ﬂ

¥ Ignore Invalid Locations

QK | Cancel Apphy

c) Click OK.

On the Network Analyst Toolbar click the “Solve” button ﬁ to create service area polygons.

Right-click on the created service are polygon in the layer list, and select Data>Export Data from the dropdown

list.

Export to a feature class in the file geodatabase you created earlier

In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the feature

class created in Step 16 into it.

a) Right-click on the empty feature class, select Load>Load data from the dropdown menu and navigate to
the location of the service area feature class

b) Pressthe Add button, hit Next

c) Accept the defaults and hit Next

d) Do NOT attempt to map any fields, as seen below:
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Simple Data Loader

For each target field, select the source field that should be loaded into it

Target Field Iatching Source Field i

|Pru'.fName [ztring] <None> =
_|DBAName [string] <None>
| FRN [int] <None=
_| GeogUnit [string] <None>
|| GeogUnitiD [string] <None>
| TrangTech [ghort int] <None=
| MaxAdvDown [ghort inf] <Nong>
| MaxAdvUp [short int] =None>
| ARPU [float] <None=

SWhNomSpeed [float] <Nong= bt

Reset

< Back | Mext = | Cancel

e) Press Next, then Next again, then Finish.
18) In ArcToolBox, go to Data Management Tools>General>Append
19) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:

Input Datasets —

| = @

Target Dataset
| C:\Working'\Broadband\ProviderData\Columbine\Columbine. gdb\bb_cov ﬂ

Schema Type (optional)

=
=
#|

Field Map {optional)

| b

QK | Cancel Environments... | Show Help == |

20) Leave the Schema Type as TEST
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21) Press OK.
22) In ArcMap, open up bb_cov for editing and manually input associated attribution.

3.5.2.7 Broadcast Tower Location — Address Data

In the event that the provider supplies wireless broadcast tower location address data please follow the steps
below:

1) Follow the process for geocoding points in Subscriber Location — Address Data, above.
2) Follow the steps detailed in Broadcast Tower Location — GIS Data below.

3.5.2.8 Broadcast Tower Location — XY Data

In the event that the provider supplies wireless broadcast tower location XY data please follow the steps below:

1) Follow the process for creating points from XY data in Subscriber Location — XY Data, above.
2) Follow the steps detailed in Broadcast Tower Location — GIS Data below.

3.5.2.8.1 Broadcast Tower Location — GIS Data

In the event that the provider supplies wireless broadcast tower location GIS data please follow the steps below:

1) Download the required software (Radio Mobile) from the website:
http://www.cplus.org/rmw/english1.html

2) Install the software according to the standard directions, found here:
http://www.cplus.org/rmw/download/download.php?S=1

3) Open up the application
4) Load the broadcast tower location and elevation information by selecting File>Unit properties. The
following dialog box appears:



http://www.cplus.org/rmw/english1.html
http://www.cplus.org/rmw/download/download.php?S=1
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¥a Units properties Ead
a Mame Elevatian [m)
Athena T |Adthea + 2832
Caribou | J
Chipeta .
- Pazition Clear
EarﬁkhnSE 400426 6"N 105730331 Q
orizon-
Horizonw ﬂ DH7OFE M
Littleraven
M atzanala-H I Locked
M amzanalay
Maonstone Enter LAT LOM or QRA Move up
Firata
Temapin Move down
Rﬁﬁfo Place unit at cursor position
W apiti Export
Place curgor at unit position Import ‘
Shyle Sart
[v¥ Enabled ™ Left * Centre " Right
Apply styule
[ Transparent
™ Mo label BrackColor ‘ ForeColor W Smal fort
lcon 16x1E pixels
I o] aire
v
— [ Show only units that are members of a visible network

5) Add in the information for all the towers supplied by the WISP data provider, including the elevation. If
provider does not supply elevation, this information can be obtained from Google Earth.
a. |Ifavailable, use the Import button to import a Google Earth KML of the tower locations.
6) Go to the National Map Seamless Server (http://seamless.usgs.gov/) and download elevation data

sufficient to contain the tower locations.
a. Atleast the 1/3” NED data is needed. Select this by clicking the Download button in the upper
right of the web site and checking the box nect to 1/3 “ NED.
b. Zoom to the area of interest and use the Download tools:

IDuvmluads
T [l [ e
=

to define the area to download.
c. Click the Modify Data Request button to request the data in BIL_16INT format, not ESRI GRID, as
seen below:



http://seamless.usgs.gov/
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) The National Map Seamless Request Summary Page - Mozilla Firefox

http:/fextract.cr.usgs. gov/Website fdistreq/RequestSummary.jsp?PR=08CU=Native 82X =-1.08ZY =-1.08ML=C 5

The National Map Seamless Server

Request Summary Page
You are logged in as Default Seamless User.

Modify Data Request HELP!

Data Exiraction Requesi Pieces:
Output Parameters e (MB) | Download Links
National Elevation Dataset (NED) 1/3 Arc Second
z

EROS Data Center

Done @ %" M 4o frank@gmail.com

d. Download the data and unzip it.
7) Select File>Map Properties to define the map
8) Enter in a latitude and longitude in the center of the tower locations
9) Set the size (in pixels) and the size (in kilometers) of the map
10) Set the directory path leading to the BIL elevation data just downloaded
11) The dialog box is seen below:

:"‘i Properties of ..\default.map

Centre Size [pixel]
AD'02E. 8N 10572927 5w “Wwidth[pixelz) Height [pixelz] Ewtract
OM7OGE 1000 1000

Latitude Longitude

40,058 -105. 491 Size [km] Cancel
Wwidth(km] Height [km] —_—
|Jse cursor position 100.00 Top Left
4073029
‘Waorld map Elevation data source T0E04447/
Drive or path Top layer Tap Right

Select a city name ‘ |B|L j |c:'\geodata\bil\b0ulder Browsze... 403023

10475417

Enter LAT LON or GRA ‘ Nore || Browse... Battom Left
FTIEZTN

|Select a unit ﬂ |N°”e j | Browse... 10E704'44'
More =] | B gsostaosr'nzg'l'%ht

[~ Adjust units elevation |N0ne j | Browse 10475477

[~ M = s B I Riezolution
BI0% pIGEs [ lgnore missing files ottarn I3Ver |00 0 mepisel

Iw Force gray scale Initizlize matriz with elevation [m) |0 3.24 arcsecond

12) Hit Extract.




| lﬁeady [40°05'34"N 105°17'13"W X=673 Y=4611724.1m

14) Select File>Network properties from the main menu
15) Create a new network and enter in the frequency range under the Parameters tab, as seen below:




Networks properties

Lizt of all rets

Default parameters

Copy Met ‘
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‘ Cancel | [u]4

Hednet
Jade
Qluray
COMobile

Met B
Met 7
Met 8
Met 3
Met 10
Met 11
Met 12
Met 13
Het 14
Het 15
MHet 16
MHet 17
Met 18
Met 19
Met 20
Met 21
Met 22
Met 23
Met 24
Met 25

Parameters ‘ Topology ‘ tembership ‘ Syatems | Style

et name

|Nedemet

tinimurn frequency [MHz] | 2400
t aximum frequency [MHz) (2400

Polarization

f* ‘ertical " Horizantal

Mode of wariability

* Spot % of time
("~ Accidental
% of locations
™ Mobile
% of situations |70

(" Broadcast

Surface refractivity [M-Unitz] W

Ground conductivit [5 /) e

Fielative ground permittivity l—
15

Climate

" Equatonal
" Continental sub-tropical
" Maritime sub-tropical

Desert

DI

Continental temperate

td aritime temperate aver land

.

td aritime temperate over zea

16) Leave all the other values as they appear, and select the Systems tab

17) Create enough systems to cover all the varieties of equipment in the provider network. This will include

the antenna type, height, and line loss, as seen below:




Networks properties

Drefault parameters ‘ Copy Met | ‘ Cancel | ak.
List of all zpstems
O |
g0 Parameters | Topology | tembership ‘ Systems ‘ Style |
120
Syztem 4
Spstem 5
Sﬁstem E |D1 ﬂ |Select from Radiosps01.dat ﬂ
System 7
System 8 System name | Omni
Syztem 3
System 10
Sﬁztgm 1 Tranzmit power (watt] |100 [dBm] |50
System 12
gystem :Ilﬁ Receiver threshald [pv] |1 [dBrm] |-107
Yatem
gﬁz:zm 12 Line lozs [(dB) |1 [ Cable+cavitiez+connectars |
System 17 -
System 18 i R
System 19
e Artenna gain (dBi) [15 [dBd) [12.85
System 22
System 23 Antenna height [m] |3 [ &bove ground |
System 24
System 25 Addiional cable loss (dB/m) [0 [If antenria height difers | —

Add to Badiogy=01.dat Remove from B adiozys01. dat

18) Now click on the Membership tab, and assign the individual towers to their respective systems, providing
the azimuth for non-omnidirectional antennas, as seen below:




Networks properties

Default parameters | Copy Met ‘ ‘ Cancel | Ok
List of all nets
Wednet
Jade Parameters ‘ Topology | Memberzhip ‘ Spstems ‘ Style ‘
COuray
COkobile R
Medernet . . ember of Medemet
Met B List of all units Ruole of &thena
HE: g |Command ﬂ
Het 190 System

&l | Chipeta
5] hd
H:H; | Frankling | J
Met13 v| HarizonE Antenna height [m]
Met14 w| Harizar-w!
Met 15 W Littleraven e f+ Spstem 9
Met 18 | hManzanala-H
Met17 | Manzanalay £ Other
mg::}g | Moonstone
Net 20 | Firata Antenna direction
et 21 | Terrapin - "
Met 22 v| Tobago |F'”Bd[ ! ﬂ
Net 23 L TL”“'_E_ Azimuth [ Elevation angle [*]
Met 24 | W apiti
Net 25 [a0 o
7 Wiews pattern |

19) Press OK.

20) Select Tools>Radio Coverage>Combined Cartesian from the main menu

21) Complete the dialog box as seen below, providing the Maximum Range from the highest tower beam
radius supplied by the provider.

22) Set the Pixel Size at 5 (experiment depending on the area covered to get the right level of granularity) as
seen below:




mbined carte:

wed unitls]

Althea g [

Alhena || ntenna patien
Caribou -

Chipeta ommlant -
Franklins

HarizanE

Huorizarea/

Littleraven

Manzanala-H

Manzanalat' =

Moonstone

F'irata |~ Draw pattein
Tenapin

Tobago “Wiew pattern |
Turtle

Antenna height [m]

| g

[ L

E . Backcolor |
(]

||

[

[

||

[m]

(]

||

[

O |

Mabile unit

o]

e e
In netwark. Cancel I
INedemel ;I

¥ Use netwark antenna seftings
I~ Save raster data to file [T=T)
I~ Save raster data to file [SIG)
I~ Save also units not selected
I~ Complete.way

I Save coverage pictures in "frames" directory

Load settings

Save settings

Load data

1

v Mazimum range [km] B2
i~ Link Direction Mod:

* Mabile Fx Al picture

" Mobile Tx " Selection

i Signal range ta drat

& S-Unit ™ Bestunit
 dBm

[T il

" dBpddm

Diaw size [pixels) I Netwark style
5 I Rainbow

From[»=]
il
To(<) r
[
. Color
I~ Solid

23) Set the signal range to draw to S-Unit and type 5 in the From (>=) box.

24) Press Draw.

i |Ready

[40°05'53"N 105°1510™ X=702 Y=455 1627m 4

25) Save the resulting image as a TIF by selecting File>Save Picture as.

26) Open ArcMap and load the BIL elevation data you used in Radio Mobile.

27) Load the TIF image you created and georeference it using the corners of the BIL data.

a. The corners of the data can be seen in the TIF image.




BROADMAP

Beyond The Boundaries

28) Follow the georeferencing directions from the Coverage Area — PDF/JPG/Other Image Format section
below.

29) Use the Georeferencing Toolbar to Update the Georeferencing for the TIF data set.

30) In ArcToolbox, select Data Transformations>From Raster>Raster to Polygon and input the georeferenced
TIF you just created as seen below:

31) Open the resulting polygon feature class up for editing using the Editing toolbar in ArcMap and clean up
as necessary.
32) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the
feature class created above into it.
a. Right-click on the empty feature class, select Load>Load data from the dropdown menu and
navigate to the location of the service area feature class
b. Press the Add button, hit Next
c. Accept the defaults and hit Next
d. Do NOT attempt to map any fields, as seen below:

X

Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field Matching Source Field s
|Prquame [ztring] <None=
| DBAName [string] <None>
| FRN [int] =MNonex
_| GeogUnit [string] <None>
|| GeogUnitiD [string] <None>
| TrangTech [ghort int] <None=
| MaxAdvDown [short inf] <None>
| MaxAdvUp [short int] <None>
| ARPU [float] <None=

SWhomSpeed [float] <None= v

Reset

< Back | Mext = | Cancel

e. Press Next, then Next again, then Finish.
33) In ArcToolBox, go to Data Management Tools>General>Append
34) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:
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BX
~
Input Datasets

| Rl
C:\Warking'\Broadband'\ProviderData\Columbine\Columbine. gdb\service _area_bb... +
X

Target Dataset

| C:\Working\Broadband'\ProviderData\Columbine \Columbine. gdb\bb_cov ﬂ
Schema Type {optional)

Field Map (optional)

E iy

| b

oK | Cancel Environments.. . | Show Help == |

35) Leave the Schema Type as TEST
36) Press OK.
37) In ArcMap, open up bb_cov for editing and manually input associated attribution.

3.5.3 Linear Data
3.5.3.1 TIGER Street Segments — List, Spreadsheet, or GIS Data

In the event that the provider supplies TIGER street segments in list or spreadsheet format please follow the steps
below:

1) Join TIGER road segments to 2000 census blocks feature class using one of two methods based on how
the data is provided:
a) Ifthe TIGER data is provided with a Census Block ID, then join the segments to the Census Block
geometry based on that ID
i) Load both data sets into ArcMap
ii) In the layer list, right-click on the 2000 census block feature class and select Joins and
Relates>Join
iii) In the dialog box, select the TIGER road segments data and the proper attribute fields for joining,
as seen below:




b)

iv)

Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?
|J0in attributes from a table ﬂ

1. Choose the field in this layer that the join will be based on:

|BLKIDFPOD ~|

2. Choose the table to join to this layer, or load the table from disk:

(% TIGER_Streets [=] E

[+ Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:
-

Join Options
 Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

" Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is remaved from the resulting target table.

About Joining Data 0K | Cancel

Press OK
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If the data provided is a list containing TLIDs, then join to the TIGER line data using the TLID, and use
a spatial join to associate the TIGER segment with the coterminous block based on the block ID

i)
i)

i)

iv)

Load both data sets into ArcMap

In the layer list, right-click on the 2000 census block feature class and select Joins and

Relates>Join

Select “Join data from another layer based on spatial location” from the dropdown menu

Complete the dialog box as seen below and press OK.




Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

1. Choose the layer to join to this layer, or load spatial data from disk:

[€ TIGER_Streets | =
2. You are joining: Lines to Polygons

Select a join feature dass above. You will be given different
options based on geometry types of the source feature dass
and the join feature dlass.

{* Each polygon will be given a summary of the numeric
attributes of the lines that intersect it, and a count field
showing how many lines intersect it.

How do you want the attributes to be summarized?
[~ Average [~ Minimum [ Standard Deviation
[~ Sum [~ Maximum [~ Variance

" Each polygon will be given all the attributes of the line that is
closest to its boundary, and a distance field showing how
dose the line iz (in the units of the target layer).

Mote: A line falling inside a polygon is treated as being dosest
to the palygon, {i.e. a distance of 0).

3. The result of the join will be saved into a new layer.
Specify output shapefile or feature dass for this new layer:

|C:"-.‘.“.l'orking"-.Broadband"-.Temp"-Join_OutpLrt_5.shp =

About Joining Data oK | Cancel |

2) Export joined records into a temporary feature class.

3) If joined Census Block geometry is confined to one specific area then dissolve blocks into one record. If
joined Census Block geometry is distributed throughout a particular state then dissolve sub-selections of
census blocks for each county.

a) Use the County FIPS code to dissolve by county.
b) In ArcToolbox, select Data Management Tools>Generalization>Dissolve
c) Complete the Dissolve dialog box as seen below:
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* Dissolve rz(
A

Input Features

| blocks_uTM | ﬂ
L

Qutput Feature Class

| C:\Working'\Broadband\BaseData'blocks_UTM_Dissalve.shp

Dissolve_Field(s) (optional)

Orm fad
O staterroo
COUNTYFPOD
OTracTcenn
OeLockcenn
OsLxIoFron
Onaveoo
Owrrocon
Miron b
£

Select All | Unselect All
Statistics Field(s) (optional)

et |
=l
Field Statistic Type ﬂ 0
X
2
[

v

oK | Cancel Environments... | Show Help ==

d) Press OK.

4) For each dissolved region, open up the feature class for editing using the Editing tool in ArcMap and
remove unnecessary slivers and other small holes. For general guidance on editing features in ArcMap,
see http://webhelp.esri.com/arcgisdesktop/9.3/pdf/Editing Tutorial.pdf

5) In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the
feature class created above into it.

a) Right-click on the empty feature class, select Load>Load data from the dropdown menu and navigate
to the location of the service area feature class

b) Pressthe Add button, hit Next

c) Accept the defaults and hit Next

d) Do NOT attempt to map any fields, as seen below:



http://webhelp.esri.com/arcgisdesktop/9.3/pdf/Editing_Tutorial.pdf

BROADMAP
Beyond The Boundaries

Simple Data Loader

For each target field, select the source field that should be loaded into it

Target Field Iatching Source Field i

|Pru'.fName [ztring] <None> =
_|DBAName [string] <None>
| FRN [int] <None=
_| GeogUnit [string] <None>
|| GeogUnitiD [string] <None>
| TrangTech [ghort int] <None=
| MaxAdvDown [ghort inf] <Nong>
| MaxAdvUp [short int] =None>
| ARPU [float] <None=

SWhNomSpeed [float] <Nong= bt

Reset

< Back | Mext = | Cancel

a) Press Next, then Next again, then Finish.
6) In ArcToolBox, go to Data Management Tools>General>Append
7) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:

Input Datasets —

| = @

Target Dataset
| C:\Working'\Broadband\ProviderData\Columbine\Columbine. gdb\bb_cov ﬂ

Schema Type (optional)

]
=]
#|

Field Map {optional)

QK | Cancel Environments... | Show Help == |

8) Leave the Schema Type as TEST
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9) Press OK.
10) In ArcMap, open up bb_cov for editing and manually input associated attribution if necessary.

3.5.4 Polygonal Data
3.5.4.1 Coverage Area — PDF/JPG/Other Image Format

In the event that the provider supplies coverage area data in some image format such as PDF or JPG format please
follow the steps below:

1) Ifin PDF format, open in Adobe Acrobat and Save As... JPG format.
2) Open up the JPG image in ArcMap.
3) Add the required basemap vector data for georeferencing.
a) This will generally be either the CDOT data or TIGER data
4) Change the coordinate system of the data frame to the desired end coordinate system
5) Zoom to the general location of the JPG map image
a) Thisis the location based on the vector data, not the JPG image itself. For example, if you know that
the JPG image represents an area around the town of Limon, zoom to the town of Limon in your
vector data.
6) Open up the Georeferencing toolbar by selecting View>Toolbars>Georeferencing from the main menu bar.
7) Using the Georeferencing toolbar, select Fit to Display, results seen below:

= promider_data_processing_L.mad - Archap - Arcinio

) A BD W s - o
B LE I IE] =]
IS P T E L LI FEIEET

8) Use the Control Point button "Z'- to add control points to the map
9) Use common points in the base data set and the JPG image
a) For example, find major street intersections, county/city boundaries, etc.
b) Try to distribute the points more or less in the four corners on the image for the best transformation
10) Click on the location on the image first, then click on the corresponding location on the vector data base
map, as in the image below:
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= provider_data_processing_2.mxd - ArcMap - Arclnfo

File Edit View Bookmarks Insert Selecton Tools CH2M Window Help
beds @ Ll + 1:3.403 | |2 O ¥~ K7 | Editr ™ M
i R
Georeferencng v | Layer: [Communicomm_Cov_100809_1_Pz »| )|~/ | ArcPadDataManager | 421 5% B B | @ Spal
30 Analyst + &  xooseo~ & EH W @ - @ & 5 2 M
x @ &
= £ lLayers ~ - O
= B bbwireless_tmobie & [
| i
= O columbine
N
=1 O serom_tower_lacations Ey)
.
5 D) cormurcom coversge_res :
O nunn_coverage_area
% O WebMap Service BLM_MAP_PLSS
# O Nunn Broacband Map w midde mile =
# O WebMap Servics ELM_PARCELS wn F T —
+ n S
[t NAIP_UTM13 X '[ e
= O Columbine H ~—
. o i
= O 8ig_Sandy Ty f
: /-““-..
= [0 Geocoding Result: Geacoding_Resul & T~
. e S
= O Dubois_CORT_points = Se—
.
= O Nedernet_WISP_points
.
= O geocode_streets_Clip @
= O geocode_streets
= B HIGHWATS Y e
- i
Fl B FCROADS |'l
— i
L y
= B roads i X
= W e 2 I,
< > ‘ I o
ey [ [t [ Gaa] [ fa w2 4| : |
Drawing v W O~ A~ o) Aval ~f0o - Bru Av A Fr o~
-103.226 40.172 Decimal Degrees

11) After placing each control point, the image transformation will update automatically.
12) Repeat until satisfied with the transformation.

a) Note: The transformation may take up to four points, although sometimes only two are necessary.
13

~—~

When satisfied with the transformation, select Update Georeferencing from the Georeferencing toolbar
dropdown.

a) This will create a “world” file (.jgw in the case of JPGs) in the same directory as the image file.

14

-

In ArcCatalog, create a new polygon shapefile with the appropriate data schema for a provider coverage
area, which can be found in Appendix D.

Add the shapefile to ArcMap.

Using the Editor Toolbar, select Start Editing. Set the Task: to “Create New Feature.”

15
16

— —

17) Use the Sketch Tool ‘? bl to digitize a new coverage polygon using the coverage area outline from the

~

georeferenced JPG and add the required attributes manually.
18
19

~

Repeat the above steps for all subscriber speed coverage areas provided.

-

Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.2 Coverage Area — KML/KMZ

In the event that the provider supplies coverage area data in Google Earth KML or KMZ format please follow the
steps below:

1) Use a KML to SHP converter to translate file into an ESRI format
2) http://arcscripts.esri.com/details.asp?dbid=15603



http://arcscripts.esri.com/details.asp?dbid=15603

3)
4)

5)
6)
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Download the script and follow the provided instructions for installing it in ArcToolbox.
Double-click on the script in ArcToolbox and navigate to the location of the KML file, as seen below:

KML File

| C:'\Documents and Settings\forr \Desktop\Google \fiupton. kml
Feature Type

| PoLYGON =l
=

Output shapefile
|C:\,D0cumenis and Settings\forr \Desktop\Google\fiupton_kml_to_shp.shp

oK | Cancel | Environments...| Show Help >> |

Add the new shapefile to ArcMap. Repeat for all KML files provided.
Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.3 Coverage Area — CAD Data

In the event that the provider supplies coverage area data in GIS format please follow the steps below:

1)
2)
3)
4)

5)

6)
7)

8)

9)

Transform the CAD dataset into an ESRI format
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Transforming CAD datasets

It may be necessary to contact the provider first to determine the coordinate system of the CAD data.

If the CAD data is not in a standard coordinate system, it may be necessary to use ArcMap to
georeference the CAD data to a known coordinate system first.

a) Todo so, follow the instructions provided above in “Coverage Area — PDF/JPG/Other Image Format.”
In ArcCatalog, create a new polygon shapefile with the appropriate data schema for a provider coverage

area, which can be found in Appendix D.
Add the shapefile to ArcMap.
Using the Editor Toolbar, select Start Editing. Set the Task: to “Create New Feature.”

Use the Sketch Tool ‘? bl to digitize a new coverage polygon using the coverage area outline from the
georeferenced CAD file and add the required attributes manually.
Follow the steps detailed in Coverage Area — GIS Data below.

3.5.4.4 Coverage Area — GIS Data

In the event that the provider supplies coverage area data in GIS format please follow the steps below:

1)

In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the GIS
feature class either created above or supplied by the provider into it.



http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Transforming_CAD_datasets
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a) Right-click on the empty feature class, select Load>Load Data from the dropdown menu and navigate
to the location of the service area feature class

b) Press the Add button, hit Next

c) Accept the defaults and hit Next

d) Do NOT attempt to map any fields, as seen below:

%]

Simple Data Loader

For each target field, select the source field that should be loaded into it

Target Field Matching Source Field =
|Pru'.fName [ztring] <None>
_|DBAName [string] <None>
| FRN [int] <None=
_| GeogUnit [string] <Nong>
| GeogUnitiD [string] =None>
_| TransTech [ghort int] <None=
| MaxAdvDown [ghort inf] <Nong>
| MaxAdvUp [short int] =None>
| ARPU [float] <None=

SWhNomSpeed [float] <Nong= bt

Reset

< Back | Mext = | Cancel

e) Press Next, then Next again, then Finish.
2) In ArcToolBox, go to Data Management Tools>General>Append
3) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:
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B

Ly

Input Datasets =
| ==
C:\Working'Broadband\ProviderData\Columbine \Columbine.gdb\service_area_bb... +
x

Target Dataset

|C: \Working \Broadband'ProviderData\Columbine \{Columbine. gdb\bb_cov j =
Schema Type (optional)

fTEST, ~|
Field Map (optional)

‘ W

OK | Cancel | Environmenis...| Show Help == |

4) Leave the Schema Type as TEST
5) Press OK.
6) In ArcMap, open up bb_cov for editing and manually input associated attribution, if necessary.

3.5.4.5 Compact Polygon From Subscriber Points

e Geo-code address list using latest state “Composite Locator”

e Verify that your geo-coded file has only one TT (Technology Type). If not export individual geo-coded
layers for each Technology Type.

e  For each TT check for differences in speed values or speed tiers and create separate layers for each speed
value/tier.

e (Clean your geo-coding results - remove any points that geo-code to accuracy levels below ZIP+4 (ZIP
centroids, carrier route centroids, etc). Also, verify that outliers with acceptable accuracy levels are
legitimate, i.e. fall in correct City and Zip.

e Perform spatial join between county polygons (using stcnyfips field) and the cleaned geo-coded subscriber
points, in order to carry the county name and stcnty fips.

e Summarize the number of subscribers by county and use the subscriber counts by county to populate the
Rate Tier table.




Un-join the county data from the geo-code subscribers list.

Create Compact Polygon using cleaned geo-coded layer or sub-selection of using — XtoolsPro —
ConvexHull-DetailedHull option. A sub-selection of geo-coded points will be used in areas where more
than one polygon will need to be created for one provider’s service area.

Evaluate output Hull carefully — looking for areas that should not be covered by hull polygon.

o Ifitis determined that an area or areas should not be represented in coverage area, manually
reshape hull polygon until coverage area is adequate.

o When not obvious and as a general rule, manually resolve compact polygon when the distance
between the subscriber points used to define the outer boundary of the compact polygon
exceeds 5 miles. When reshaping the hull polygon, snap to the outermost geo-coded points.
See figure 2 and 3 for an example.

FIGURE 2- Compact Hull: Manual Resolution Required

Original
Compact Hull

As a general rule if the distance between
the subscriber points used to define the outer
boundary of the compact hull exceeds 5 miles,

manually reshape hull.

)
)




FIGURE 3a- Compact Hull: Manual Resolution Required
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FIGURE 3b- Compact Hull: After Manual Resolution
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e To attribute the compact polygon - Perform a “Spatial Join” where your Target Feature Class is the

compact polygon and the Join Feature Class is your geo-coded point layer. Export compact hull with

joined attributes and name file appropriately.

e Append attributed compact polygon to BroadBand TT template Feature Class and if required manually

input any provider attribution that may not have carried over in the append process.

e Intersect compact polygon with county boundaries to create unique records by county and use the state-

county-fips field to populate “stcty_fips” field. Also use the county name field to populate the

“BBCov_Name” field.

o Exceptions is where a provider’s coverage is distributed throughout more than one area of any

given county where the “BBcov_Name” should be populated using an appropriate city or other

logical name based on geographical location.

e Export/Load into appropriate BB TT model Dataset.

3.5.4.6 Census Blocks — List or Spreadsheet

In the event that the provider supplies census block data in a list or spreadsheet, please follow the steps below:
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1) Ensure block polygons supplied by the provider are 2000 currency

2) If other currency, convert to 2000 currency before proceeding
a. Todo this, remove the trailing letter (a, b, etc.) from the block ID
b. You will now have two blocks that equate to one block in the 2000 block geometry
c. Delete duplicate block IDs, retaining the higher service tier in each case

3) Prepare the block list in clean Excel format, removing all Excel-only formatting, merged cells, colors,
borders, etc.

4) Import the spreadsheet into ArcMap.

5) Right-click on the 2000 census block feature class in the layer list in ArcMap and select Joins and
Relates>Join from the drop down menu. Join the census block list to the 2000 census blocks feature class
using the block ID and export joined records in a new feature class. The Join dialog box and process can be
seen above in the TIGER Street Segments — List, Spreadsheet, or GIS Data section.

6) Follow the steps in Census Blocks — GIS Data below.

3.5.4.7 Census Blocks — GIS Data

In the event that the provider supplies census block GIS data please follow the steps below:

1) Ensure that the blocks supplied by the provider are in the required data schema and are complete as far
as require attribution.

a. If not, manually enter the required attribution or contact the provider to fill gaps.

2) If census block geometry is distributed throughout more than one county then select Data Management
Tools>Generalization>Dissolve in ArcToolbox and dissolve based on County/Provider/TT/Speed Tier so
that unique records are created for each unique combination.

a. The dissolve dialog box can be seen above in the TIGER Street Segments — List, Spreadsheet, or
GIS Data section.

YAMHILL COUNTY 5 N
Undissolved Census blocks V4 r

~Yamhill County,
p ,__ | Provider A ey
Do Ay [ TT10 P
= i - | [Speed Tieri1, s <

)
Polk County
Provider ASs———=4% 7

110 3 f
Speed Tier 1

POLK COUNTY

Figure 1: Undissolved census block polygons




2)

3)

4)
5)
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Dissolved Census Blocks
will all slivers and holes removed.

YAMHILL COUNTY

Yamhill County
Provider A
TT10
Speed Tier 1

2= S

—~

b4

e ——— ke S IR o= i e == I,
\ s q = v ST T T ——
i Polk County

— Provider A
i 1710
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Figure 2: Census block polygons dissolved by county

For each dissolved region use the Editing toolbar in ArcMap to remove unnecessary slivers and other

small holes.

In ArcToolbox, select Data Management Tools>General>Merge and merge the processed polygons

together into single layer.

The merged census blocks will need to have the subscriber’s “frn” field added and populated.
In ArcCatalog, create an empty feature class with the schema of the bb_cov feature class and load the GIS

feature class either created above or supplied by the provider into it.

a. Right-click on the empty feature class, select Load>Load Data from the dropdown menu and

navigate to the location of the service area feature class
b. Pressthe Add button, hit Next
c. Accept the defaults and hit Next
d. Do NOT attempt to map any fields, as seen below:
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Simple Data Loader

For each target field, select the source field that should be loaded into it

Target Field Iatching Source Field i

|Pru'.fName [ztring] <None> =
_|DBAName [string] <None>
| FRN [int] <None=
_| GeogUnit [string] <None>
|| GeogUnitiD [string] <None>
| TrangTech [ghort int] <None=
| MaxAdvDown [ghort inf] <Nong>
| MaxAdvUp [short int] =None>
| ARPU [float] <None=

SWhNomSpeed [float] <Nong= bt

Reset

< Back | Mext = | Cancel

e. Press Next, then Next again, then Finish.
6) In ArcToolBox, go to Data Management Tools>General>Append
7) Append the formerly empty feature class to bb_cov, completing the dialog box as seen below:

Input Datasets —

| = @

Target Dataset
| C:\Working'\Broadband\ProviderData\Columbine\Columbine. gdb\bb_cov ﬂ

Schema Type (optional)

]
=]
#|

Field Map {optional)

| b

QK | Cancel Environments... | Show Help == |

8) Leave the Schema Type as TEST
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9) Press OK.
10) In ArcMap, open up bb_cov for editing and manually input associated attribution, if necessary.

3.6 Metadata Transactions

Following any updates or changes completed within the file geodatabase (fGDB) stored on the GIS-Analysts staging
environment, the GIS-Analyst runs transactions to compare that f{GDB with the one stored on the Core server to
ensure metadata on all changes are recorded.

Below outlines the steps taken to run transactions on the updated Core database:

1. Openacommand line window and run generateTransactions.py
a. Usage: generateTransactions.py [Core fGDB] [Staging Environment fGDB]

b. Example of command line:
<path>generateTransactions.py <path>ST_BB_POLY_SRV_AREAS.gdb <path>ST_BB_POLY_SRV_AREAS.gdb

2. Below is an example of the output screen that will be displayed:

Collecting Transactions

Calculating rec_id field for BBCov_W_BBE_FPOLY_TEMPLATE
value can not he B or less
Troubhle creating the progress meter

Calculating rec_id field for BBCov_18_CenturyLink

Merging change: X:~BDIA_BE_GDBE=-M5_BB_POLY_SRU_AREAS .gdb~AddPt
Calculating Tranzaction fields for AddPt

W :~BDIA_BB_GDB=~MS_BB_POLY_SRU_AREAS .gdb~AddPt.. .changesz is complete.

Your transaction FeatureClasses are in:
~smichigansAllAccess“BDIA_BB_GDB=_HIST-MS_BBE_POLY_SRU_AREAS_HIST .gdh

elapsed time = 2994.4 seconds




3. After process has completed, results can be found in the ST_BB_POLY_SRV_AREAS_HIST.gdb

a. The transactions scripts records changes at a feature level.

b. Below is a screen shot supporting the directory structure of the historical fGDB.

Bl ArcCatalog - ArcView - M:\BDIA_EB

STVWCO_BB_POLY SRV _AREAS HIST.gdb

File Edit View Go Tools Window Help
@ BEX|[LEER S @OR V| a2 0en |0 |E|
Location: IM:\BDI.F\_BB_GDBS_HIST\CO_BB_POLY_SR\I’_AREAS_HIST.gdb LI ‘
oot [Fe0CESR o] of 5 L% 5 |
|| Contents | Preview I Metadata I
55 CO_BB_POLY_SRV_AREAS HIST.gdb - —
Ll Addpe agnaec 10N HPZ database F cl I ;1;:;2;:0 8:57:53 AM
oV unn ile Geodatabase Feature Class =TH
gggz:‘gap%:gwpm“ [ Addpt File Geodatabase Feature Class 11/30/2010 4:49:46 PM
T BECov 80_ATT File Geodatabase Feature Class 11/30/2010 4:37:35 PM
- 88Cov 10 BigSandy BBCov_80_Sprint File Geodatabase Feature Class 8/30/2010 9:24:00 AM
ggg”"—ig—g?”” — | Bl BBCov_10_DuboisTelExchange File Geodatabase Feature Class 8/30/2010 8:21:41 AM
ovb_blanca [Ell BBCOV_70_Mobilelnet File Geodatabase Feature Class §/30/2010 8:22:48 AM
Bl BBCov_10_Centurylink BBCov_10_Sunflower File Geodatabase Feature Class §/30/2010 8:23:55 AM
& BBCov_10_Columbine BBCov_10_Qwest File Geodatabase Feature Class 8/30/2010 8:25:11 AM
-[El] BBCov_10_Covad BBCov_30_XOComm File Geodatabase Feature Class 8/30/2010 8:26:18 AM
BBCov_10_DuboisTelExchange BBCDV_41_CDmCESt File Geodatabase Feature Class 8/30/2010 8:27:24 AM
..[El| BBCov_10_ESRTA = BBCov_20_XOComm File Geodatabase Feature Class 8/30/2010 8:28:32 AM
..[El BBCov_10_Farmers BBCov_50_Rye File Geodatabase Feature Class 8/30/2010 8:29:39 AM
../l BBCov_10_Glenwood BBCowv_71_SECOM File Geodatabase Feature Class 9/10/2010 10:59:47 AM
/5l BBCov_10_HaxtunTele BBCov_50_Glenwood File Geodatabase Feature Class 8/30/2010 8:32:01 AM
BBCov_10_Internet_CO BECov_ 10_Rico File Geodatabase Feature Class 8/30/2010 8:33:21 AM
[ BBCov_10_JED BBCov_71_Sanlsabel File Geodatabase Feature Class 8/30/2010 9:31:55 AM
BBCDV_].U_NUHH | BBCov_80_Verizon File Geodatabase Feature Class 8/26/2010 2:33:20 PM
BBCDV_IU_PineDri\.re BBCov_10_Wiggins File Geodatabase Feature Class 8/30/2010 8:37:43 AM
[E] BBCov_10_PlsinsCoop BBCDV_IU_P!.EIHSCDDFJ F!Ie Geodatabase Feature Class 11/30/2010 4:35:50 PM
BBCDV_].U_QWESt BBCov_70_Bijou File Geodatabase Feature Class 11/30/2010 4:36:30 PM
. BBCov_30_Covad File Geodatabase Feature Class 9/10/2010 11:07:22 AM
&l BBCov 10 Rico BBCov_70_SouthPark File Geodatabase Feature Class 8/30/2010 8:42:13 AM
{5 BBCov 10 Rye [EN BB 10 HavtinTal Eil Jatal Ecatirs Clace 202010 84247 AKA

c. Attribution associated with each added/removed/changed features is tracked, including the
following additional columns appended to the end of each:
i. Commit_by
1. Records the GIS-Analyst that committed the changes to the historical f{GDB.

ii. Commit_date
1. Records the date and time stamp that the changes were committed.

iii. Trans_type
1. This field reflects the type of change recorded.
2. Categorized by:
a. Adds/Change/Deletes

iv. New_values




1. Records the new values when a change was completed on a feature. Example:
Name or speed change

d. MD_Process is also transferred from the edited fGDB to the historical fGDB, which states the
actions completed by the GIS-Analyst.
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Beyond The Boundaries

3.7 Data Processing

3.7.1 Data Processing Overview

The following items outline the actions required to process the service provider data further to meet the NTIA
requirements.

e Weighted Nominal Speed

e  Middle Mile

e Broadband Coverage Template

3.7.2 Weighted Nominal Speed
The weighted nominal speed is populated one of the following two ways:
3.7.2.1 Subscriber Data Supplied by Provider

Where we are supplied with subscriber speed information by the data provider, we use the following formula from
the NOFA:
(speed tier-1 in kbps x no. of tier-1 subscribers) + (speed tier-2 in kbps x no. of tier-2 subscribers) + (etc.)

Total average monthly subscribers

Data is initially broken up in the following order:
1) Stcty_fips
2) Transmis