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Executive Summary 

 
The following report describes methods and issues related to the October 1, 2014 
deliverables to NTIA for Broadband Mapping in North Dakota. This data submission is 
compliant with all guidance and specifications provided by NTIA. As per NTIA guidance 
we are using current versions of the Broadband data model and the validation script.  
 
North Dakota has developed a robust operational data model, components of which are 
described in this report, to support our broadband mapping efforts. We feel our 
operational model can support any reasonable modifications to NTIA requirements. 
Since this deliverable format is derived from our operational data model, we anticipate 
some modifications will be required.  We are able to take best practices 
recommendations from the NTIA and incorporate those into the final deliverable without 
major modifications of our work flow and operating rules. 
 
Our mapping process started with infrastructure points (central offices, remote 
terminals, wireless towers and antenna locations, middle mile and backhaul), cable 
franchise areas, and anchor institution addresses.  Those served an important role, 
especially with providers who have not actively participated in coverage mapping and 
those supplying broadband coverage for large generalized areas and larger geographic 
census units such as census tracts.    When providers have not supplied detailed 
information of their service areas that can be mapped at the census block level, 
coverage models were derived dynamically from this infrastructure based on 
geoprocessing techniques specific to each broadband technology. Examples of 
geoprocessing techniques include using infrastructure points in conjunction with the 
road network to predict the area served for DSL coverage.   For all providers of wired 
broadband services, those have all been completed and remain static unless a provider 
chooses to participate with more detailed coverage mapping at a level of geography at 
or smaller than a census block.  
  
The North Dakota Broadband Mapping Project, within the State’s Information 
Technology Services Division, collaborated with Tetra Tech, Inc., to develop a web-
based application for creating and maintaining broadband availability data. The 
Broadband Editing Tool design lets non-technical staff update both spatial and attribute 
data through a web interface. The Broadband Editing Tool’s functionality gives 
broadband providers fine-grained control over how their service areas are represented. 
The Broadband Editing Tool was used by several providers in this update cycle. The 
base map for wired broadband coverages within the editing tool is composed of a 
structured grid of polygons composed of census blocks less than 2 square miles in size 
and one kilometer square polygons for areas within census blocks larger than 2 square 
miles. The editing tool allows providers to view their coverage from the previous 
submission and interactively select structured grid polygons, or to upload a coverage 
created in an external program such as ArcGIS or AutoCAD and use that coverage to 
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select polygons from the structured grid. Selected structured grid polygons can be 
added or deleted from the coverage in the previous submission for each unique 
provider/technology of transmission/speed tier. Wireless coverage, fixed or mobile, are 
uploaded to the Broadband Editing Tool as coverages and maintained as coverages in 
the editing application. After a review by the state and their contractors an automated 
script exported the broadband coverage from the Broadband Editing Tool in NTIA 
format. 
 
We developed a system to quantify “validated” data for the purpose of determining what 
was suitable for delivery to NTIA.   The operational data model maintained reliability and 
validity codes.  As more data is obtained from providers in maintenance updates, the 
validity and reliability of infrastructure points has diminished, though they remain the 
only basis we have for non-participating broadband providers.   
 
 

Provider Summary 

Through extensive research we identified a master list of 170 potential providers in 
North Dakota with 47 companies identified as actual broadband providers.  The North 
Dakota Broadband map includes 45 broadband providers.  The full list of the potential 
providers researched but subsequently identified as not providing broadband service is 
included in Appendix A. 
 

Web Based Editing Application 

 
The State of North Dakota Broadband Project has developed a web-based application 
for creating and maintaining broadband availability data. The Broadband Editing Tool is 
designed so that that non-technical staff can easily update both spatial and attribute 
data through using a simple -to -use web interface (Figure 1).  The tool’s feature set 
gives editors fine-grained control over how broadband service areas are represented.   
 
Figure 1. Broadband editing web map interface. 
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A significant advantage of using an application like the Broadband Editor is that all data 
updates are completed using structured data entry tools. This means data integrity is 
enforced during data entry and illegal attribute values cannot be input by the editor. 
 
Editing Tool Components 

The editing tool has five main components. A Structured Editor for wired broadband 
service edits, an Unstructured Editor for wireless service, a Point Editor for Middle-
mile and Community Anchor Institution Edits, a Management Console for user and 
data administration, and an Export Toolbox for creating NTIA formatted data. 
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Structured Data Editor – The structured data editor allows coding of wired (land 
based) broadband service by census block (census blocks are used due to NTIA 
mapping requirements). For census blocks that are less than .25 square miles in size 
the editor is able to select the census block and indicate the type of service provided. 
For census blocks that are greater than .25 square miles the editor is able to select 500 
square meter polygons that are nested within the census block where service is 
available. This gives users a more accurate depiction of broadband availability on the 
state broadband map and supports creation of the courser NTIA census block and 
street segment geography.  The results are processed as census blocks and street 
segments for the national standardized submittal to NTIA.  
 
Unstructured Data Submittal – For wireless coverage areas, which are not based on 
preexisting geographic features, users submit zipped GIS shapefile polygon layers 
through the web interface to indicate where service is available. The shapefile is 
converted into a geodatabase feature class and the user assigns the appropriate 
service attribute values. 
 
Point Editor – The point editor allows users to add, delete, move, and edit attributes for 
the middle-mile and community anchor institution feature classes. The point editor uses 
a simple interface and enforces data integrity validation for all edits. 
 
Management Console – The management console allows for full administration and 
management of data in the system.  The management console is designed around 
three user roles. Each role has a different level of permissions and capabilities. The 
roles include: 
 

State Administrator – Full access to all system components, user administration, 
and editing capabilities. 
 
Provider Administrator – Access to providers’ data layers for edit, review and 
submittal to the State for inclusion in the State Broadband Map. 
 
Provider Editor – Access to providers’ data layers for edit. 
 

The management console entry screen (Figure 2) shown below includes three tabs –  

 
Welcome Tab – Notes about the project, application revisions and links to help 
documents. 
 
Structured Layers – Editing and administration tools for broadband coverage 
based on census blocks. 
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Unstructured Layers – Loading and administration tools for broadband coverage 
based on GIS shapefiles. 

 
Figure 2. Management Console Entry Screen. 

 

The structured and unstructured management tabs (Figure 3) allow for data 

management. 

Figure 3. Structured and unstructured management tabs. 

 

The data management tabs provides access to all edit and reviewing functionality for all 
data layers. The full list of layers in the system is only viewable by system 
administrators. Provider editors and administrators will only see and be able to access 
their specific data. 
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There are three lists of layers viewable to the user – 

Production Layers – List of the current approved layers for the provider that are 
currently being reported to NTIA and shown on the State’s broadband web map 
application.  
 
Edit Layers – List of layers currently being edited by the provider. 
 
Submitted Layers – List of layers that are in review by the Provider 
Administrator or the State Administrator. 

 
Double clicking a row layer in a layer list brings up a context specific menu of options. 
 
Figure 4. Production Layer List Options. 

 

Move to Edit makes the layer available for editing. 
 
Clone Layer makes a copy of the existing layer that can be edited. 
 
View Layer launches the map viewer for a layer. 
 
Archive Layer creates archive of layer and takes it out of production. (State 
Admin Only) 

 
Figure 5. Edit layer list options.  
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Edit Geometry launches the map editing tool (discussed in next section). 
 
Edit Attributes brings up an editor to allow changes to a layers properties 
including transmission technology, spectrum and others as shown below – 

 
Figure 6. Edit Attributes Options. 

 

Transmission Tech, Spectrum, Download Tier, Upload Tier are attributes specific 
to each broadband layer and adhere to NTIA data submittal standard. 
 
Clone Layer makes a copy of the existing layer that can be edited. 
 
Delete Layer completely deletes the current edit version of the layer. 
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Submit Layer for State Review moves a layer to the Provider Admin list for 
review. (Provider Admin and State Admin only) 

 
Submitted layer list options  –  
 
View Layer launces the map viewer for a layer. 
 
Return to Editing moves a layer to the edit queue so that it may be edited. 

 
Figure 7. Return to Editing screen. 

 

Export Toolbox – The export toolbox is implemented as a set of geoprocessing tools 
that run within the ArcGIS desktop client. The toolbox includes a collection of tools that 
convert data created using the editor into the format required for NTIA. In addition the 
toolbox includes a variety of automated data integrity checks. The purpose for this 
separation of the editing tools from the data format and conversion tools is to support 
minor changes to the NTIA data model without having to make changes to the editing 
application – just the geoprocessing tools. 
 

Data Sources 

 

In the first rounds of broadband mapping, provider presence maps were developed for 
central office locations and incumbent local exchange carrier locations for all assumed 
providers in the state.  These were identified through a commercial spatial database 
purchased from GeoTel Inc., and supplemented by other public data sources such as 
the State's Public Service Commission and DSLReports.com.   These were intended to 
be "talking maps" and general intelligence on where providers have infrastructure for 
subsequent phone and written communications with providers.  These maps were 
compared to counties served by provider in the state’s telecommunications association 
directory.  

Web site research, review of materials submitted to the state by providers, and public 
websites, such as the FCC were researched for each provider. 
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New providers are contacted to request data when a significant number of speed tests 

are recorded, or when we learn of their presence through ancillary sources.  Providers 

that contact us directly and submit data are also included. 

Broadband Coverage  

 
Data submitted by broadband providers was accepted as is and was mapped in 
complete form when provided as a broadband coverage at the same scale or larger 
scale than the census block level.  Provider coverage submitted at a coarser geographic 
scale (e.g., census tracts, counties, zipcodes) was supplemented with public data, 
independent measurements and GIS modeling techniques.  When provider submitted 
data appeared to be exaggerated or providers did not participate in the broadband 
mapping process, independent measurements and other data sources (e.g., state GIS 
framework structure locations, speed tests, survey results, website data and 
infrastructure) were used to override or supplement the provider data.  

Broadband providers that chose to submit data did so in a wide variety of formats, levels 
of completeness, and at varying geographic scales including: narrative descriptions, 
analog and digital coverage maps, CAD files, GIS shapefiles and geodatabases, KMZ 
and KML files, FCC 477 reports, and data spreadsheets.  All data formats were 
processed using the web-based application .   

If data was submitted by a provider in a format that did not allow mapping at the census 
block level of geography, providers were sent standardized maps that included census 
blocks and a data spreadsheet in an attempt to standardize the inputs and increase the 
geographic granularity of the provider data submission. 

Although each provider had individual characteristics and nuances in their data 
submissions, several data patterns can be described generalizing the provider 
submissions. 
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Figure 8 Provider Submission Types and Workflow 
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Providers Submitting FCC Form 477 Reports or Similar Format 

Broadband providers are required to submit FCC Form 477 reports twice a year to the 
FCC; recently 477 submissions have been done using a structured web site maintained 
by the FCC.  The 477 reports require broadband providers to submit a list of census 
tracts with the number of subscribers based on maximum advertised downstream and 
upstream speed tiers.    Several providers submitted their actual FCC 477 report or a 
modified version in analog or digital format.   

Figure 9 FCC Form 477 Example 
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How They Were Handled 

FCC Form 477 reports were entered into a standardized format that included the 
census tract ID code, maximum advertised downstream and upstream speed tier code, 
and number of subscribers (when available).  Since the FCC 477 reports requires 
providers to submit data for all speed tiers within a census tract, only the highest 
maximum advertised speed for any given census tract was entered into the 
standardized spreadsheet in order to be compliant with the definition of broadband 
service.   

The spreadsheets were then joined to a census tract feature class template that 
included the attribute fields from the NTIA schema.  The resulting feature class was a 
geographical representation of the FCC 477 report including the technology of 
transmission and speed information.  This feature class was used in conjunction with 
validated infrastructure data (i.e., central offices and/or remote terminals) to run the DSL 
or Cable geoprocessing models respectively.   

The resulting census block selection from the DSL or Cable model was displayed on a 
standardized review map and returned to the provider for confirmation. 
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Figure 10 Review Map Example 

 

If additional edits were required the provider  “marked-up” the review map(s) to indicate 
which census blocks should be added and/or removed.  The provider submission was 
handled as a census block update (describe in the section below) from that point 
forward.  In future updates from those providers FCC Form 477 data was not accepted 
and providers who originally submitted data in this format were asked to make edits to 
the review maps.     
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Figure 11 Provider's “Marked-Up” Map Example 

 

Several providers did not respond to the original confirmation maps and their final 
submission represented the best modeled estimate of their coverage at the census 
block level for DSL and/or Cable technologies.  Providers that submitted FCC 477 data 
for fiber to the end user or fixed wireless could not be mapped and were not included in 
the final broadband map unless they provided additional data at the census block level 
or equivalent coverage at a similar scale. 
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Providers Submitting Census Block Coverage 

Census blocks submitted by providers representing their broadband coverage area 
come in a wide range of formats including: analog and digital maps, CAD files, GIS 
shapefiles and geodatabases, tabular lists, and spreadsheets.    

Figure 12 Census Block Submission Example 

 

How They Were Handled  

All census block submittals were loaded into a census block feature class template that 
included all of the attribute fields from the current NTIA schema.  Census 2010 
geography was used as required by NTIA.  Domain codes were entered in the 
appropriate attribute field for technology of transmission, maximum advertised 
downstream speed, and maximum advertised upstream speed.  If a provider did not 
identify the technology of transmission for a given census block or blocks, they were 
contacted by phone or email in order to obtain this information.  In instances where 
speed information was not included in the data submission providers were contacted 
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and asked to supply this data; in cases where the provider refused to supply either the 
downstream, upstream, or both speeds, and their advertised speeds were not available 
on their web site, the lowest domain code was entered in the applicable attribute field.   

Standardized confirmation maps were created for each provider by type of technology 
and sent to the provider for review. Once processing was completed for a provider’s 
census block submission, the census block feature class was run through an Esri 
geoprocessing model that performed several quality control-quality assurance tests and 
selected census blocks less than or equal to two square miles and road segments that 
intersected census blocks greater than two square miles and were appended to the 
appropriate NTIA transfer data model feature classes.   

Figure 13 Census Block Geoprocessing Model 
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Providers Submitting Coverage Data 

Provider submitted coverage data were differentiated from the other types of geographic 
data submissions coarser than a census block since they represented the full and 
explicit range of broadband coverage.  Similar to the other types of data submissions, 
coverage data was also provided in a wide range for formats including: analog and 
digital maps, CAD files, GIS shapefiles and geodatabases.  Coverage data was 
submitted by several providers or was available on several providers’ websites.  

Figure 14 Coverage Data Example 

 



North Dakota Broadband Mapping 

October 1, 2014 Methodology Report 

 

Tetra Tech EC Inc.  9/26/2014 

 

 18 

How They Were Handled 

All coverage data was loaded into a coverage template feature class schema that 
included all of the attribute fields from the NTIA schema.  The method of data loading 
was driven by the format in which it was received.  Providers who supplied GIS 
shapefiles or feature classes could generally be loaded into the coverage template 
feature class schema using the simple data loader while CAD data had to be exported 
to GIS format prior to being loaded into the coverage template.   

Coverage data supplied as digital or analog maps required georectification and 
digitizing prior to loading into the coverage template feature class.  Domain codes were 
entered in the appropriate attribute field for technology of transmission, maximum 
advertised downstream speed, maximum advertised upstream speed, and spectrum.  If 
a provider did not identify the technology of transmission for a given coverage area, 
they were contacted by phone or email in order to obtain this information.   

When speed information was not included in the data submission, providers were 
contacted and asked to supply this data; in cases where the provider refused to supply 
either the downstream, upstream, or both speeds, the lowest domain code was entered 
in the applicable attribute field.  If a provider did not specify the type and spectrum used 
for fixed wireless the default values for unlicensed were used.   

Standardized confirmation maps were created for each provider by type of technology 
and sent to the provider for review. Once processing was completed for a provider’s 
coverage submission, the data was run through an Esri geoprocessing model that 
performed several quality control-quality assurance tests and selected census blocks 
less than or equal to two square miles when the centroid of the census block was within 
the coverage area.  Road segments that intersected with census blocks greater than 
two square miles were selected and then clipped to the coverage area in order to 
provide the most accurate representation based on the provided coverage.  The 
selected census blocks and road segments were appended to the appropriate feature 
class in the NTIA data transfer model.  
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Figure 15 Coverage Geoprocessing Model 
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Providers Submitting Customer Locations 

Providers that submitted customer locations typically fell into one of four categories.  
Several providers submitted customer locations in AutoCAD files, the points were 
exported to a shapefile and used to select all intersecting census blocks. Other 
providers submitted analog or digital maps that included customer locations, these 
images were georectified and census blocks were selected by an operator viewing the 
customer point images underlying the census blocks.  Lists of customer addresses were 
also submitted.  The data was loaded into a spreadsheet and geocoded using ESRI 
Business Analyst USA Geocoding engine.  The geocoded points were treated 
identically to customer locations submitted in GIS or CAD format and used to select 
intersecting census blocks.   

The resulting census blocks were added to confirmation maps and returned to the 
provider.  If edits were necessary the provider indicated on the map which census 
blocks needed to be added and/or removed.  The provider submission was handled as 
a census block update (described in the section above) moving forward.  In subsequent 
updates subscriber address data was discouraged and providers who originally 
submitted data in this format were asked to make edits to the review maps. 
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Figure 16 Customer Addresses Geoprocessing Model 
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Providers Submitting Other Levels of Coarse Geographic Submission 

This category had a wide range of submissions.  The most common were telephone 
exchange areas or equivalent, wire centers, zip codes, counties or general references 
to towns or cities.  These coarse geographic submissions were problematic because 
these areas were typically very large and lacked the detail of a defined coverage area 
resulting in over-exaggerated broadband coverage.  

How They Were Handled 

Operational rules established early in the project heavily scrutinized provider data that 
appeared to significantly over-represent broadband coverage and often resulted in a 
rejection of the submitted data. Providers who submitted coarse geographic levels of 
coverage data and infrastructure for DSL or cable modem service were  initially that 
also were represented in the last point of aggregation infrastructure point file were sent 
estimated census block coverage maps and spreadsheets, and provided a second 
submission with finer level geography.   

Providers submitting town locations for DSL or Cable were handled differently, and used 
as validation for central offices from the last point of aggregation table, and 
subsequently to run the DSL modeling routine or validate a cable or cable plus areas.   

 

Cable Modem Geoprocessing Model 

An ESRI geoprocessing model was created to generate coverage areas for Cable 
providers who did not submit census block or coverage data (i.e., census tract 
providers).   

The most authoritative GIS layer available from the state with incorporated areas and 
city boundaries was used as a surrogate to model cable broadband coverage.  Some 
towns that were not incorporated were also added.  Municipalities and towns were 
sporadic in their digital update of these maps, since annexations and other boundary 
modifications were ongoing and difficult to maintain in real time updates.  To 
compensate, likely areas contiguous to these city boundaries were added, labeled 
"Cable-Plus" in the operational data model.  These additional polygons were determined 
using operator interpretation, road density, structures points from Info USA in Esri 
Business Analyst, speed test results, and in some instances NAIP imagery.  In general 
areas were added that were immediately contiguous to existing city or town boundaries 
that represented likely areas where cable service existed.  We were conservative in this 
approach and did not include populated areas near the cable plus boundaries unless 
they were directly contiguous to existing boundary areas. 

Cable broadband providers primarily work under the structure of franchise agreements 
with municipalities.  In the early rounds of broadband mapping updates, phone calls 
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were made to the largest cities in the state in order to obtain that respective city's cable 
franchise agreement. They were all either unknown or a text agreement without maps.   

The full set of potential cable areas were then passed through validation sources to 
determine if cable was provided.  This included public sources, such as the Warren 
Communications Cable Fact book (http://www.warren-news.com/factbook.htm). 

The second and most authoritative form of validation was data received from cable 
providers at the census tract, block, or coverage level of geography.  A spatial join 
geoprocessing operation was performed on these datasets with the full set of potential 
cable coverage areas in order to further validate areas with cable coverage.  

The third source of validation came from the public speed test site maintained 
throughout the project.  Whenever user submitted speed tests identified cable modem 
broadband service near or adjacent to existing estimated cable areas, the cable-plus 
boundaries were expanded using the same method of digitizing outlined above. 

It was not possible to differentiate between technology of transmission codes 40 and 41 
using this indirect mapping method.  The only authoritative way to determine this 
information was from data submitted by a provider.  In all cases where the provider did 
not indicate the type of cable modem technology being used, the code for Cable 
Modem-Other (41) was assumed. 

DSL Geoprocessing Model 

An ESRI geoprocessing model was created to generate coverage areas for DSL 
providers who did not submit census block or coverage data (i.e., census tract 
providers).  This model is based on typical DSL technology which can provide service 
up to 18,000 feet from a central office or remote terminal, unless otherwise specified by 
a provider.   

Since DSL lines are typically buried alongside roadways, underneath roadbeds, or 
strung on aerial telephone lines which tend to run alongside a road, a GIS dataset of a 
state’s road network were used as a surrogate to model DSL areas. In the initial rounds 
of broadband maintenance we purchased commercial (GeoTel) and publicly available 
data sources representing last points of aggregation (LPA) for DSL, including central 
offices and remote terminals.  Each LPA was validated based on publicly available data, 
provider data, and independent measurements.  LPAs were used in a DSL model only if 
they were supplied directly from a provider or could be verified by two or more sources.  
The actual geoprocessing model used the validated central office and remote terminal 
locations to generate a raster cost surface based on all of the available roads radiating 
out 18,000 feet from each active LPA point.  The raster coverage was converted to a 
polygon feature class and a small back-buffer was applied to achieve the final DSL 
coverage polygon representing a provider’s maximum possible DSL coverage area.  
The DSL coverage areas were then used to select intersecting census blocks and road 
segments. 
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Remote terminals were provided or publicly available for only a small number of 
providers, therefore this method may tend to underestimate the full DSL coverage for a 
provider.   

It was not possible to differentiate between ADSL or SDSL based on the LPA data; the 
only authoritative way to determine this was from data submitted by a provider.  In all 
cases where the provider did not indicate which type of DSL service was being 
provided, the technology code was assigned to 10 "Asymmetric xDSL". 

2000 T0 2010 Census Block Conversion  

The September 2011 deliverable to NTIA required the transition from 2000 census data 
to 2010 census data, but the conversion process was dependent upon the type of data 
submitted by a provider. These providers fell into two categories, block providers or 
coverage providers. The conversion to 2010 census geography was a straightforward 
process for the coverage providers; the reference to the census block data in the 
geoprocessing model used to select census blocks and road segments was simply 
changed from the 2000 data to the 2010 data and each provider’s data was re-run. The 
conversion from 2000 census to 2010 census data for block providers required several 
geoprocessing steps due to the inability to simply match census block IDs across 
vintages. The census blocks for each provider were dissolved by type of technology to 
form a quasi-coverage area. The dissolved blocks were then used to select any 2010 
census block whose centroid fell within the “coverage area.”  

Road Segment Geoprocessing Change 

Prior to the September 2011 NTIA data submission, road segments in census blocks 
greater than 2 square miles were selected with a straight intersect. This resulted in road 
segments being selected that were coincident with census block edges in blocks less 
than or equal to 2 square miles. Using this same geoprocessing methodology combined 
with the new 2010 census blocks and TIGER roads, road segments were selected that 
were coincident with census block edges and that extended into census block less than 
or equal to 2 square miles. We believe this “error” occurred due to the improvements in 
the spatial accuracy of both the 2010 census blocks and road segments for 2010 where 
features were now coincident. For the September 2011 submittal a small negative buffer 
(-0.5 feet) was applied to the intersect to avoid selecting roads that were coincident with 
census block edges and/or those that extended into census blocks less than 2 square 
miles. This resulted in a significant decrease in the number of road segments reported 
but overall we believe this method more accurately portrays each provider’s coverage 
area. 
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Figure 17 Road Segment Geoprocessing Change Example 
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Wireless Coverage  

 
Three forms of wireless coverage have been mapped, fixed point to point wireless,  
mobile wireless and satellite.  No public data was located on fixed wireless 
infrastructure points, except notification of availability on provider's web pages, and in 
some instances, specific towns, recreation or commercial locations where wireless 
service was provided.  Some providers requested that we run a viewshed model for 
their fixed wireless coverage. A few providers submitted coverage that appeared to be 
derived from propagation modeling. 
 
Most of the public data research focused on mobile wireless providers using cellular 
service spectrums.  The Federal Communications Commission (FCC) Universal 
Licensing System (ULS) is the consolidated database and application filing system for 
most Wireless Radio Services. ULS supports electronic filing and provides public 
access to licensing information, weekly Public Notices, FCC rulemakings, processing 
utilities, a telecommunications glossary, and much more." The FCC ULS Advanced 
Licensing Search was queried for all FCC licenses filed in the state; a relational 
database was built from the results. Information from the database was extracted in 
order to perform the cellular tower propagation modeling for wireless broadband. 
 
The FCC ALS and ULS reporting systems were the source for most of the tower 
locations.  Towers were required to be licensed when they meet specific published 
criteria.  These included some variables that could be modeled with GIS statewide, such 
as varying proximity to airports and heliports, combined with specific local level criteria 
not easily obtained or modeled statewide such as the grade construction within 
proximity of these, and any structure over 200 ft in height.  A number of cell towers 
providing broadband were likely not located in the FCC database.  None of the mobile 
wireless providers were willing to provide infrastructure such as tower locations and 
parameters, and the coverage provided were very generalized. 
 
Any fixed or mobile wireless antenna or tower location submitted by a provider, or 
obtained from the FCC that was used in the final processing for wireless broadband 
coverage was maintained in the operational database for last point of aggregation, and 
subsequently transferred to Table 3 backhaul and middle mile points. 
 
Providers submitted coverage data in a wide variety of formats, levels of completeness, 
and at varying geographic scales. All types of data was accommodated and processed 
whenever possible. An open structure process for submittals was allowed, accepting 
any data, and attempting to work with the provider when questions arose. If data was 
submitted by a provider in a format that did not allow a direct coverage to be mapped, 
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such as a coarse level of geography such as a census tract, or county, feedback was 
provided to the providers in the form of standardized spreadsheets in an attempt to 
standardize the inputs, and increase the geographic granularity of the provider data 
submission. Although each provider had individual characteristics and nuances in their 
data submissions, some data patterns can be described generalizing the typical types of 
submissions. In general, for fixed wireless to be mapped it was necessary to receive 
data from a provider, since there were no public sources available on point to point 
wireless tower locations in public form, except as depicted on providers web pages in a 
few instances.  
 

Providers Submitting FCC Form 477 Report or Similar Format  

Geographically, these were lists of census tracts of coverage, accompanied by 
additional documentation on technology of transmission, speed tiers, and number of 
customers. Providers submit these twice a year to the FCC and recent submissions 
have been done using a structured web site maintained by the FCC. A few providers 
submitted printouts that appeared to be from this web format and were typically 
complete and standardized. More providers submitted spreadsheets roughly in the F477 
format, but with modified and generalized data.  
 
How They Were Processed 
If the providers identified specific coverage areas as census blocks, or direct coverage 
area, or as infrastructure tower locations, they were processed and mapped. Providers 
identifying census blocks were processed by dissolving the census blocks into single 
coverage polygons by speed tier. Providers identifying a direct coverage area were 
converted directly to GIS polygon files and attributed. Providers submitting tower 
locations were mapped as circular polygons centered on the tower with a radius 
averaging 10 miles measured as Euclidian (straight line) distance from the tower. 
Providers that specified variable radius were mapped as circles at the radius they 
submitted.  
 

Providers Submitting Census Block Coverage  

A few providers submitted coverage as census blocks, either through a tabular listing of 
census blocks or spreadsheet, or in map format. It was common that a provider where 
public data indicated multiple technologies of transmission only submitted some of the 
technologies of transmission.  
 
How They Were Processed  
These were loaded directly into the master Census 2000 block coverage by provider 
and attributed with available data submitted by the provider. In instances where some 
data attributes were missing, such as advertised or typical speed tiers, or subscriber 
data, the data attributes were left blank or null. Providers identifying census blocks were 
processed by dissolving the census blocks into single coverage polygons by speed tier. 
A visual inspection of independent speed test data overlaying the provider submitted 
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block coverage was completed, but no action was taken to override a provider's 
submittal.  
 

Providers Submitting Actual Coverage Maps  

Coverage maps were submitted by several providers, or coverages were derived from 
public sources or from other indirect indicators of coverage such as customer point 
maps or tabular lists in text or spreadsheet format. These were differentiated from the 
other types of geographic submission coarser than a census block since they 
represented the full and explicit range of coverage.  
 
How They Were Processed  
Coverage maps were treated as explicit coverage and all census blocks intersecting 
any portion of a coverage were selected and attributed with the provider coverage by 
technology of transmission, and all related attributes were transferred to the census 
block representation. The method of creating the coverage varied by source. Providers 
who supplied broadband coverage as a GIS polygon or CAD feature were converted to 
polygons. Some providers, including non-responsive providers who did not submit 
anything to the project, had published coverage maps of various forms on their web 
sites or submitted an image in jpg, tiff, pdf or other graphic format. These were 
georectified to base map layers, typically roads, but sometimes other features such as 
state or county boundaries or towns, and subsequently converted to polygon features. 
Then they were intersected and transferred to census block feature classes like the 
digital GIS submissions. Providers who submitted customer locations typically fell into 
four categories. Some were submitted as AutoCAD files where the points could be 
transferred to the GIS, then spatially joined to the census blocks they were located 
within. Others submitted maps in image format that were georectified in the same 
manner as other images, then census blocks were selected by an operator viewing the 
customer point images underlying the census blocks. When customer lists were 
submitted, they were loaded in a database and geocoded using ESRI Business Analyst 
USA Geocoding engine based on TeleAtlas road features. The geocoded points were 
subsequently treated identically to customer locations submitted in GIS or CAD format, 
and spatially joined to the census block template file. A visual inspection of independent 
speed test data overlaying the provider submitted block coverage was completed, but 
no action was taken to override a provider's submittal.  
 

Providers Submitting Other Levels of Coarse Geographic Submission  

This category had a wide range of submissions. The most common was as telephone 
exchange areas or equivalent, wire centers, zip codes, counties or general references 
to towns or cities. The problem with these submissions was that often a given polygon 
overlapped a census block or multiple blocks, and in most cases, they were much larger 
geographic entities than a census block.  
 
How They Were Processed  
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Our operating rules established early in the project did not allow final provider coverage 
to significantly over represent provider coverage. Those providers that submitted 
coverage area by coarse geographic features and did not specifically identify coverage 
as a coverage layer or census blocks were not able to be processed. No interpolated 
data was used to calculate these data, if the data was not provided by a provider in a 
format capable of processing; the data was not calculated for that provider. 

 

Satellite 

 
Satellite coverage for the entire state was included for the three satellite providers:  
HNS License Sub, LLC, StarBand Communications Inc., and WildBlue 
Communications, Inc.  
 

Community Anchor Institutions  

Lists were obtained from the state and affiliated processional organizations for anchor 
institutions to be included in the broadband mapping in each of the community anchor 
institution community code categories.   These were sorted and cross referenced and 
an initial round of elimination of duplication was accomplished. 
 
All institutions on the initial draft spreadsheets used for the first two submittals were 
geocoded using ESRI Business Analyst Desktop with the USA Geocoding engine using 
TeleAtlas premium road features.  This was judged to be the best available geocoding 
source for batch processing of addresses.  No commercial source is 100% accurate in a 
primarily rural state such as this with low population numbers compared to other states 
and no large cities or metropolitan statistical areas. In subsequent rounds of updates 
since the first two submittals, we have used the same geocoding engine from Esri 
Business Analyst, but the geocoding locator switched to NavTech geocode locator.   In 
every round of geocoding we used conservative matching criteria, and maintained and 
stored the type of match (building match, address match, or zip code match), along with 
a record of those not matching and not able to geocode. 
 
All geocoding is dependent on accurate road locations and complete and accurate 
street segment attribution.  The GIS road layers available from the state were not 
judged as complete as the premium commercial sources.  The Tiger 2009 road files, 
while spatially comparable to the commercial sources, have a large percentage of null 
values in the database attribution and street segment address ranges necessary for 
accurate geocoding.  As in most parts of the country, geocoding is more accurate in 
urban settings than in rural routes.  Complicating the process in a rural state for anchor 
institutions are the situation where some anchor institutions, such as public safety 
anchors are often staffed by volunteer staff and a post office box is the only valid 
address, and the physical address is wherever the public safety equipment is parked or 
stored at any given point in time. 
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Category codes were assigned based on the original source list and from keywords in 
the name of the institution and independent research.  Technology of transmission and 
advertised speeds were obtained when possible, which initially was entirely based on 
the anchor institutions maintained by the state for consortiums providing state service 
contracts.  Two iterations were accomplished with these state maintained lists, and all 
available attributes were obtained with assistance of the state analysts. 
 
After initial data collection, analysts worked on researching, calling and improving the 
addresses for those below an 80% match criteria.  Many on the 70 percent matching 
range were fairly accurately located.  The difference between a 70% and 80% match 
typically occurred when an address lacked a prefix or suffix cardinal direction on a street 
that had two cardinal directions (example 101 1st Street, on a street segment with 101 
N. 1st Street and 101 S. 1st Street).  Analysts were also able to obtain physical 
addresses for some lists supplied by the state with only a P.O. Box. 
 
The lists with updated and corrected addresses were re-geocoded for the final mapping 
effort, and any anchor with any level of geocoding was included on the final map.  The 
operational database identifies the type of match, so future maintenance cycles can be 
prioritized and targeted to those matching only zip codes or with address changes. 
 
From the results of the previous step some attribution of database attributes for 
attributes with null values was accomplished.  This step was rule based.  The attribute 
of whether an anchor institution subscribes to broadband service could only 
authoritatively be answered yes, if the information was provided by the state, or a 
confirmation from an anchor speed test could be matched.  Those anchors that were 
located within an area covered by a DSL, cable, other copper or fixed wireless were 
also assumed to have the ability to subscribe to broadband coverage and were also 
estimated to be subscribers.  Assigning the technology of transmission and the 
advertised speeds (which required identifying a provider for the anchor institution) was 
only possible on a subset of all coverage in those areas where only one 
provider/technology of transmission was present.  This allowed a few hundred more 
anchors to be identified, but typically only occurred in rural settings.  Most urban 
settings had multiple providers.  In addition many providers submitted multiple 
technology options, so identifying one provider/technology of transmission combination 
was not possible even if there was only one provider possible for the anchor institution. 
 
It is likely that in some instances in the rural settings and small towns an anchor 
institution may rely on mobile wireless broadband.  This is common in public safety 
mobile equipment such as vehicles, but likely less common in anchor facilities.  For the 
purpose of assigning attribution to anchor institutions with remaining null attributes, we 
took a conservative approach and did not overlay anchor institutions on mobile wireless 
coverages to assign attributes. 
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Maximum advertised downstream and upstream speeds were not available or collected 
for any of the CAIsA new domain value of “U” for Unknown was added to the data 
model for the current submission, and all values formerly coded as 0, were changed to 
“U”.   
 
A new optional attribute was requested by NTIA requesting knowledge about the 
presence or absence of WIFI at the CAI location.  This was not researched and 
attributed by the state in the current submission.  All records were set to “Unknown” for 
the attribute, Public Wi-Fi. 
 
In the first two submission processes for geocoding we used conservative matching 
criteria, and maintained and stored the type of match (building match, address match, or 
zip code match), along with a record of those not matching and not able to geocode.   

 
A new optional attribute was requested by NTIA after the initial maintenance updates 
requesting a CAI unique identification number for K-12 schools, libraries and colleges 
and universities.  The following steps were completed for this request: Added CAIID for 
the Library category using the NCESID from  
http://nces.ed.gov/surveys/libraries/librarysearch/   ;  Added CAIID for the University, 
college, other post-secondary category using the IPEDS ID  from 
http://nces.ed.gov/collegenavigator/ ; Added CAIID for the School – K through 12 
category for public schools using the NCES ID from   
http://nces.ed.gov/ccd/schoolsearch/ ;  Added CAIID for the School – K through 12 
category for private schools using the PSS_SCHOOL_ID from   
http://nces.ed.gov/surveys/pss/privateschoolsearch/ 
 
A new optional attribute for the URL for each anchor institution was requested by NTIA.  
Assigned URLs to CAI records: for the University, college, other post-secondary 
category  assigned the URL from http://nces.ed.gov/collegenavigator/; for the Library 
category added the URL from http://nces.ed.gov/surveys/libraries/librarysearch/    
 

The State of North Dakota provided an updated Network Service Center (NCR) report 
on March 4, 2014 in Excel spreadsheet format, similar to previous update cycles. This 
report included the best available state record of broadband connections for community 
anchors in North Dakota served by the State and the Dakota Carrier Network. This was 
the fifth report received and updated the previous 2013 version. This report includes 
point to point records, backhaul, middle mile, and end user information.  The technology 
of transmission and speeds provided in the circuit report varied from the NTIA 
categories and definitions in a similar manner as they did in 2013. A crosswalk table of 
NTIA domains and classifications compared to the NCR categories prepared by the ND 
broadband coordinator was expanded with new items not on the list in 2013. A total of 
602 of the 1042 records from the circuit report matched existing CAI anchor records 
based on the name of the institution. A total of 20 records in the new NCR report had 
values in the Technology of Transmission or advertised upload or download speeds that 

http://nces.ed.gov/surveys/libraries/librarysearch/
http://nces.ed.gov/collegenavigator/
http://nces.ed.gov/ccd/schoolsearch/
http://nces.ed.gov/surveys/pss/privateschoolsearch/
http://nces.ed.gov/collegenavigator/
http://nces.ed.gov/surveys/libraries/librarysearch/
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were null in the previous submissions. The only additional authoritative updates from 
North Dakota were based on the ND Broadband coordinator’s guidance in 
supplementing the NCR report with other data for the K-12 schools that were 
maintained by Great Western Network. The list of schools on the Great Western 
Network website were selected from the ND CAI master database (48 records) and 
updated with Fiber to the End User for the technology of transmission and 1GB 
upstream and downstream as directed by the North Dakota broadband coordinator. He 
identified seven schools with exceptions to the 1GB Up/down rule and assigned specific 
upstream and downstream speeds from a separate schematic map document. These 
updates were added to the other updates from the NCR report. Twenty seven additional 
NCES codes were added to the schools that were not ambiguous when comparing the 
two lists. 

 
We received an email from NTIA on March 17, 2014 that implied a policy modification 
requiring SBI teams to achieve a one to one match of local data against the national 
NCES database and assign a NCES code to every CAI record in the NTIA submission.  
This request came too late in the process to be able to accomplish the verification and 
corrections for the spring, 2014 update.  We were completing our quality assurance 
testing on the processed data when we received the request from NTIA.    
 
We have consistently looked up and assigned a NCES ID to every K-12 CAI that 
matches without ambiguity with the federal NCES source list.  We have not 
systematically dealt with those schools on the ND list that do not appear in the federal 
lists, nor the more common occurrence where two schools in the NCES list correspond 
to one record in the North Dakota CAI database,  (often an elementary and middle 
school in the same location sharing the same IT network).  Typically there is one 
database entry for both schools in the circuit report maintained by ND DOI and by ND 
DPI, our authoritative lists.  One of the main reasons these school pairs are not listed 
separately is that this is how North Dakota maintains the lists in both agencies, and for 
update and maintenance it has been more practical and desirable to maintain the list in 
the format they maintain it in.  Compounding this problem is the NCES data is 
documented at least two years older than the current OPI list we received.    
 
The North Dakota state broadband coordinator is currently reviewing the options to 
respond to the request by NTIA during the fall 2014 NTIA update.  Due to slight 
differences in school names and other issues of authentication, these will require 
considerable time on the local level in conjunction with the ND Dept of Administration 
and North Dakota Department of Public Instruction to make sure the list is complete and 
up to date, and it will require cooperation from NCES staff to confirm or check 
ambiguous records between the two lists to assure correct entries and isolate those that 
are different due to the lag in update cycles.   
 

As a result of the March 17, 2014 NTIA request, the North Dakota broadband 
coordinator met with the North Dakota Department of Public Instruction staff to discuss 
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the NTIA request.  The North Dakota Department of Public Instruction staff informed 
him that they maintained a cross-walk database of the North Dakota school systems 
used by North Dakota Department of Administration, cross-referenced to the NCES 
database for each individual school.  We obtained this cross-walked database and it 
became the authoritative database of K-12 schools for the NTIA Fall 2014 submittal.  
We deleted and retired all records in the database that did not match this authoritative 
list and updated all the records to reflect the current technology reports.  The school 
name, address, city, zip code, census block, and NCES ID were calculated for all active 
records using the data from the North Dakota Department of Public Instruction.  One 
record, for Squaw Gap School, was moved from what we assumed is the mailing 
address in Sidney, Montana to the address listed in the North Dakota Office of Public 
Instruction’s Educational Directory for 2012-2013 at 997 E Bennie Peer Creek Road in 
McKenzie County, North Dakota. 

 
The geographic point locations of the schools were moved to match the location in the 
North Dakota official state GIS HUB_SCHOOLS12K_point feature class, which was 
judged by state officials to be more accurate, especially in rural areas due to geocoding 
accuracy issues.  The Standardize_Address geoprocessing tool in ArcMap was run in 
order to populate the Building Number, PREDIR, STREET NAME, STREET TYPE, and 
SUFFIX Direction field.   

 
The technology reports maintained by the North Dakota Department of Administration 
use different domains and technology names than those used by NTIA.  As a result the 
North Dakota broadband administrator reviewed the list of K-12 schools and using his IT 
knowledge, provided a crosswalk between network terminologies.  For example, many 
of their records had listed schools as Copper, when they were in fact Fiber.  The latest 
reports were updated whenever possible in the CAI list for types of technology and 
upload and download speeds.  These efforts resulted in 454 of the 520 K-12 schools 
reporting Yes to broadband service (87.3%) and 446 of the 520 schools reporting 
technology and broadband speeds (85.8%) with documented methods.  There are 74 
smaller schools that require further research.  In September, 2014 NTIA requested we 
harmonize 3 schools where differences existed between the December, 2013 data 
submittal and separate information provided to the FCC. We accomplished this task 
with 100% consensus, and the results submitted in this June 30, 2014 submittal reflect 
the consensus results.   

 
The CAI-Public Safety category was updated using several sources including: the North 
Dakota Attorney General’s list of Fire Departments, the North Dakota Peace Officer 
Standards and Training list of Police and Sheriff Departments, the North Dakota GIS 
Hub Data Portal list of Ambulance Services, and the – ND Association of Counties’ list 
of Public Safety 911 Communications and Emergency Management offices. 
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Middle Mile  

Middle mile and backhaul points were included for all public data and provider submitted 

infrastructure judged to be reliable and valid.  A systematic reliability (geographic scale 

and authority of the source) rating and a validity rating (cross referencing between 

multiple sources) were developed and used throughout the project, both on a scale of 1-

10, along with feature level metadata to maintain the last point of aggregation.  A 

persistent unique identifier was used to track each point and each instance of a point as 

they moved through the system and improved in quality.  Old points were retired but 

were not deleted from the operational database. Only active records were used in the 

final processing. 

A feature class labeled "Last point of aggregation" (LPA) in the operational database 

was created to hold point locations of broadband infrastructure (examples include 

central offices, remote terminals, head ends, etc.). Addresses purchased or obtained at 

any level of geography were geocoded to a street address (using ESRI Business 

Analyst and TeleAtlas data) or located more generally to the center of a town (snapped 

to the USGS Geographic Names Information System location) when no address 

information was available. and All mobile wireless locations obtained from public 

sources or commercial sources that were not already validated were confirmed using 

NAIP aerial imagery and Google Street View (when available).  All FCC tower locations 

included a latitude and longitude, however all towers were validated and moved to the 

NAIP aerial imagery location. 

A reliability code indicating the source and geographic scale represented as an integer 

from 1 (low) to 10 (high) was assigned. Validity codes were assigned cross-referencing 

public and provider data submissions; it was also rated on a scale of 1-10.  A point with 

a validity code of 7 that fell within a provider's coverage for DSL, mobile or fixed 

wireless, or was used in a final modeled coverage was included in this table. In addition, 

backhaul points identified by the state, by providers and consortiums providing services 

to the state and anchor institutions, were included in the table. Providers were typically 

reluctant or unwilling to provide infrastructure data, and often unwilling to confirm data 

obtained through public sources. The methods used in the state allowed a significant 

level of identification and mapping of infrastructure locations and feature level metadata 

on reliability and validity of point locations, but data on owned or leased characteristics, 

serving facility codes, and for elevation of infrastructure was confirmed by few providers 

who responded directly in a spreadsheet provided to them to list infrastructure.  

Speed Test Data Processing 
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A public facing website was created in the spring of 2010 asking internet users in the 
state to complete a brief survey regarding their internet connection and run a speed test 
on their connection using the Ookla speed test.  The speed test site asked that a user 
enter their location as an address on a Google map interface.  If the address did not 
geocode to their satisfaction, the user could choose to move the place mark to their 
desired location.  Next, users were asked to select their technology of transmission from 
a list, enter their provider in a free form text field, complete an optional questionnaire, 
and run a standard speed test on their connection.  The date and time, and IP address 
of the user were captured during the speed test.   

All speed tests were geocoded, and the IP address was looked up in batch mode in the 
WHOIS database returning one or two providers registered with WHOIS.   All speed 
tests were cleaned and analyzed against provider submissions and models.  The final 
provider was assigned by examining the WHOIS fields, and the provider submitted by 
users.  Consistent rules were not always possible, but generally when two WHOIS 
records were returned, the second more specific WHOIS provider was selected. In 
some instances, where the WHOIS providers were backhaul or other and were not 
providers meeting the NOFA criteria, the user submitted provider designation was 
cleaned and standardized and assigned as the final provider 

There was considerable variation between the user reported technology of transmission 
(TOT) and the known technologies for any given provider.  Records were divided on 
unique provider/ TOT combinations for the first and second submissions, which limited 
the record count in many instances.  For the current submission the records were 
divided only by provider, not taking TOT into consideration.  

For the first two submissions, the speed test records were used in two ways for the final 
processing. 

1) As an independent measurement to validate the presence/absence of a provider 
coverage for DSL and/or Cable technologies. 

In the first submission a few providers were identified as DSL broadband providers 
based primarily on speed tests.  In these instances, DSL models were executed for both 
providers based on verified central office locations.  Some speed tests with an identified 
technology of transmission of Cable Modem were used to expand “likely” cable areas 
which were typically adjacent to incorporated and urban areas.  These “cable-plus” 
areas were created to supplement submissions from Cable Modem providers who did 
not provide detailed coverage or census blocks.  No new DSL providers or Cable 
providers were identified using speed tests in the current submission. 

2) As an independent measurement for typical upload and download speeds. 

Once data were cleaned and final provider and technology of transmission assigned, 
these fields were concatenated.  In the first two submissions, if the remaining records 
exceeded 10 for the combination of provider and technology, and the speed test was 
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successfully completed (values > 0) the average value and standard deviation of the 
download speed were calculated.  Any values exceeding 1 standard deviation were 
removed as outliers, and the mean of the remaining records within 1 standard deviation 
was calculated for the download and upload speed. This value was reported for each 
provider/technology of transmission record as the typical speeds for that provider.  In 
some instances the typical speed was lower than that required to meet the definition of 
broadband by NTIA, but that did not preclude the records from being included in the 
broadband map in the first two submissions as it did in the current submission. 

The steps of the current processing are provided below.  The primary procedural 
change was to drop the validation of the presence/absence of provider coverage for 
DSL and/or Cable technologies, since providers had been validated in the first two 
submissions and potential new providers identified through additional speed tests were 
determined to not meet the NOFA criteria for being considered a broadband provider.  
For the current submission the North Dakota state broadband coordinator was unable to 
access the speed test data so the fall, 2013 typical speeds were carried into the current 
submission.  The data is based on the same process as described below.  The use of 
the speed test data for determining typical speeds was implemented with similar rules 
as the first two submissions with the exception of the use of the technology of transfer, 
and raising the minimum number of speed tests to 15, after removing outliers, to be 
used in typical speed calculations.  Procedurally, the process was also automated with 
a Python script to improve processing performance and minimize quality control/quality 
assurance testing.   

Typical upload and download speeds for all providers with less than 15 processed 
speed test records were coded as null values.  In addition, based on telephone 
communication with NTIA on March 9, 2011, all typical speeds less than minimum 
NOFA download or upload speed criteria were also ignored and reported as null.  
Based on a related request in the same communication, the typical speeds greater than 
the advertised speeds were ignored and reported as null.  Processing steps for the 
current submission are provided below: 

1. Speed test records were imported into a SQL Server data file, adding fields Final 

Provider and IPGroup to the initial records. 

2. IPGroup attribute was set by extracting the left three nodes of the IP Address of the 

speed test (e.g. 161.7.1.236 had 161.7.1) moved to the IPGroup attribute. 

3. An IPGroup to Final Provider cross reference table was created to determine the 

final provider from the unique three part IPGroup. 

4. Each IPGroup was reviewed with the data in the WHOIS 1 provider, WHOIS 2 

provider and then the user specified provider to determine the most authoritative 

final provider from the official list of providers.  None of the WHOIS or user submitted 
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fields were absolutely authoritative in all instances, so expert opinion by technicians 

knowledgable of the providers was used in some instances to assign the IPGroups, 

and subsequently the  Final Provider attribute. 

5. Run a python script to remove outliers and calculate summary statistics for each 

Final Provider assignment.  The rationale for removing outliers was to mitigate the 

many variables that effect a typical speed test, such as the time of day, others on the 

network, etc.  The script implemented the following work flow rules: 

a. Use all records for each unique FinalProv attribute value with D_kbps 

greater than 0 or  U_kbps greater than 0 , then: 

b. Calculate a mean for the unique provider group for each D_kbps and 

U_kbps. 

c. Calculate a standard deviation for the unique provider group for each 

D_kbps and U_kbps.  Each speed attribute was calculated independently 

of the other. 

d. Subtract the outliers (if any) higher or lower than one standard deviation 

from the mean. 

e. Calculate the median value of the remaining non-outliers for each provider 

D_kbps and U_kbps respectively. 

f. Create a summary table with the final calculated assignment of FinalProv, 

D_kbps and U_kbps. 

6. Post process the summary table in the following sub steps: 

a. Join the summary tables by provider for the upload and download speeds 

into one summary file including the number of records or frequencies for 

up and down speeds for each provider after removing the outliers, and the 

mean up and down speeds in kilobits per second for each provider. 

b. Select "FreqDown" < 15 AND "FreqUp" < 15 then delete the resulting 

selection set from the joined table.  The FreqDown/Up fields counted the 

number of speed test records for a provider after the outliers more or less 

than one standard deviation from the mean value were removed from 

consideration. 

c. Select "D2_kbps" <= 768 kbps AND "U2_kbps" <= 200 kbps. then delete 

the resulting selection set from the joined table.   
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7. Import the remaining valid mean values for each provider into the appropriate 

broadband coverage feature classes. 

8. Select any typical speeds greater than advertised speeds either up or down, and 

make the resulting records null in the final broadband coverage feature classes (as 

per NTIA request 3/9/2011). 
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Reliability, Validity and Completeness  

Reliability codes apply to the source data points and polygons and assess the authority 
of the source we obtained the data from and the level or coarseness of the geography 
(address or town).  Validity codes are determined from cross checks of data sources 
and the number of independent sources of verification.  These are as simple as 
comparing speed test locations against DSL modeled polygons, or as complex as 
geospatial analysis operations such as a kernel density function cluster analysis.  
Completeness is determined by public sources, independent measurements or provider 
submittals and checks on the domain classes required for the final NTIA deliverables 
such as Technology of Transmission domains, Speed Test domains and serving facility 
and wireless spectrum facility types and categories.  The categories for these, and the 
subsequent records in our operational geodatabase tables have the ability to grow and 
change as new data is obtained.  New data for wired We are maintaining these as 
feature level metadata tied to points and polygons maintained by analysts and 
technicians in a wiki table and coding them to the geodatabase.  In this way the unique 
situations that arise can be cataloged and maintained with some level of flexibility while 
contributing to the final indices in a controlled fashion.  

Reliability Codes 

Throughout the course of the broadband project the State of North Dakota has 

employed several validation and verification techniques to help quantify the accuracy of 

the broadband map.  The techniques used are listed below: 

 Reliability Codes Assigned to Infrastructure Points 

 State Run Speed Test Portal 

 State Wide Broadband Survey 

The two factors incorporated in reliability codes include the level of geography that was 
used as a source or provided as a clarification of location and the authority of the source 
for the information. We are also considering clusters of point information from 
independent measurements and sources to be higher in reliability than individual point 
information. 

Generally, the coarser the source geography the lower the resultant score. Everything 
besides an address or street intersection, latitude/longitude location, or location 
provided in a georeferenced digital source is assigned a reliability score less than 5. 
This applies to source data coming (e.g. a central office located in a city instead of an 
address) and review comments on a previously mapped location (e.g. “That location is 
wrong, I know it is on the south side of town”). 

We have incorporated the reliability code into our last point of aggregation (LPA) and 
provider coverage geodatabase files, and into some of the publicly available data (PAD) 
geodatabases. We are also carrying a short text field (50 characters) with a descriptive 
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rationale for the score. This will allow us to focus more on the lower scores that need to 
be confirmed, and ignore the high confidence data scored as 9 and 10. 

Reliability Codes 

Code Description Detailed Description 

0 Not assigned  Not yet assigned  

1 Level 1  Checked but unverified  

2 Level 2 
 County  

 Presence by other coarse geography (e.g. administrative region)  

3 Level 3 

 City  

 Census tracts  

 Cable Plus (area likely to have been annexed into an incorporated town or 
CDP)  

4 Level 4 
 Cable - incorporated  

 Zipcodes  

 Census blocks  

5 Level 5 
 GeoTel unverified  

 Confirmed by provider or anchor institution key advisor but to geography 
coarser than address or intersection  

6 Level 6 
 Qwest/Midcontinent or other web site random testing check  

 Speed test from individual average residential  

7 Level 7 

 From anchor institution key advisor Webex  

 GeoTel verified address only with no 3rd party confirmation from public 
sources  

o Building unverified  

 Speed test from anchor institution  

8 Level 8 

 From provider  

 FCC ULS or ARS  

 Geotel verified address and possibly verified by 3rd party source (Google 
Streetview)  

o Another provider's sign is on building (usually Qwest)  

 Geotel possibly verified by 3rd party source (NAIP, Google Streetview)  

 From state authoritative public data source (e.g. DCN or SummitNet)  
o Address or building unverified  

 Speed test from cluster of average residential  

9 Level 9 

 From provider as coverage with authoritative confirmation  

 Geotel verified address and verified by 3rd party source (NAIP, Google 
Streetview)  

o Provider sign on building  
o Tower or dish visible  

 From provider or anchor institution check of our data * Root Wireless  

10 Level 10  From 2+ authoritative confirmations  

Validity Codes 

We included validity codes in the last point of aggregation infrastructure data which 
drives creation of the DSL models.  We also included validity codes in each of the final 
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technology of transmission deliverables for polygons and point feature classes.  The 
scales of validity vary by each major type and function. 

Infrastructure Validity Codes 

The purpose of this validity code is twofold: 

1. To determine which infrastructure points are turned into DSL model coverages  
2. To use as a reference in other coverage validity checks  

Infrastructure Validity Codes 

Cod

e 

Descriptio

n 
Detailed Description 

0 Level 0  Not yet assigned 

1 Level 1  Not yet assigned 

2 Level 2  Not yet assigned 

3 Level 3 
 Checked against ND PSC Report or DSLReports at the town level  

 Checked against DCN anchor institution data  

4 Level 4 
 Checked against two or more independent public sources at the town level  

 Checked against provider public data (e.g. Qwest ICONN) at the town level  

5 Level 5  Not yet assigned 

6 Level 6 
 Confirmation of DSL or cable from authoritative public data to broader 

geography than address not confirmed by provider  

7 Level 7 
 Authoritative public data at address level (e.g. Geotel) not confirmed by 

provider  

8 Level 8 
 Provider submission at the census tract level  

 Provider website independent address checks (Qwest, Verizon)  

9 Level 9  Provider submission at the census block level or address level  

10 Level 10 
 Provider submission at the coverage level at census block  scale or blocks 

less than 2 square mile and larger scale then census block for blocks larger 
than 2 square miles 

 

 

Final Technology of Transmission Validity Codes 

The purpose of this validity code is twofold: 

1.  To determine which elements are loaded in the spreadsheet provider 
submission packages in their review  

2. To determine which provider coverages are chosen for submittal with one of the  
NTIA deliverables  
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Final Technology of Transmission Validity Codes 

Code Description Detailed Description 

0 
Not 

assigned 
 Not yet assigned  

1 Level 1  Unassigned at this time 

2 Level 2  Unassigned at this time 

3 Level 3 
 Checked against ND PSC Report or DSLReports at the town level  

 Checked against DCN anchor institution data  

4 Level 4 
 Checked against two or more independent public sources at the town level  

 Checked against provider public data (e.g. Qwest ICONN) at the town level  

5 Level 5  Confirmation of DSL or cable from authoritative public data  

6 Level 6 
 Provider website independent address checks (Qwest, Verizon)  

 Provider submission at the census tract level  

7 Level 7 
 Provider submission at the census block level  

 Provider submission at the census block level confirmed by Speed test cluster 
OR other independent measurement 

8 Level 8  Provider submission at the address level  

9 Level 9  Provider submission at the address level confirmed by Speed test cluster OR 
other independent measurement 

10 Level 10  Provider submission at the address level confirmed by Speed test cluster OR 
other independent measurement  

 

Quality Assurance Testing 

A separate analyst checked each provider submission.  Due to the variety of provider 
submissions, the analyst originally doing the work and the analyst checking discussed 
the interpretations when the criteria were subject to interpretation. 

Coverage, technology of transmission, and speed tier were checked completely for 
each provider.  

Many of the models and block, tract and coverage level processes were completed with 
ESRI Modelbuilder and Python scripts, and these methods were tested for quality 
assurance in the preliminary mapping stages and in the initial sample data submissions 
to NTIA. 

All providers who submitted geographic coverage coarser than a census block were 
provided a data checking package to assess for accuracy and completeness.  Any 
comments received from providers were processed. 

1. QA/QC Checks prior to Individual Data Processing (i.e., block or coverage 
geoprocessing model).  [Automated Modelbuilder tools and follow-up by an analyst] 

a. Check for inconsistencies within the Provider Name, DBA Name, FRN 
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b. Check for duplicate census blocks or coverage areas 
c. Check the Provider Name, DBA Name, FRN against the “Official Provider 

Table” 
 

2. For each provider after initial data processing is completed [Review by an analyst 
that did not process the original data] 

a. Review correspondence log 
i. Review recent correspondence, since previous NTIA submission 
ii. Note changes/additions/comments on coverage area, technologies, 

speeds, infrastructure 
b. Review wiki data processing page (current metadata)    

i. Note changes/additions/comments on coverage area, technologies, 
speeds, infrastructure 

c. Review individual Provider Wiki page (historic metadata)     
i. Note changes/additions/comments on coverage area, technologies, 

speeds, infrastructure 
d. Check Provider Data Folder  

i. Review recent data submissions, since previous NTIA submission 
e. Check Working Data Folder  

i. Review current update feature class geography 
ii. Review coverage with provider’s submissions 
iii. Review technology of transmissions (TOTs) with provider’s 

submissions      
iv. Review Max Adv Speeds: Down/Up with provider’s submissions        

 

3. For each provider after final data processing is completed [Review by an analyst that 
did not process the original data] 

a. Check feature classes 
i. Review geography 
ii. Review TOTS 
iii. Review Max Adv Speeds: Down/Up 

 

4. Check Middle Mile feature class [Review by an analyst that did not process the 
original data] 

a. Review recent submissions, since previous NTIA submission 
 

5. For each provider after speed tests are processed [Review by an analyst that did not 
process the original data] 

a. Check Typical Speeds: Down/Up        
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6. QA/QC Checks and Reports on the Final NTIA Deliverable [Automated Modelbuilder 
tools and follow-up by an analyst] 

a. Check the Provider Name, DBA Name, FRN against the “Official Provider 
Table” for each NTIA feature class (i.e., BB_Service_CensusBlock, 
BB_Service_RoadSegment, BB_Service_Wireless, etc.).   
NTIA_Provider_Name_DBA_FRN_Errors_Sample.xls, looks at each NTIA 
feature class (i.e., census blocks, road segments, wireless, etc…) and 
checks to see if there is an identical match in the “Official Provider Table.”  
If an identical match does not exist for that Provider Name, DBA Name, 
FRN concatenation it is written to a geodatabase table along with the 
NTIA feature class where the “error” occurred.  When an “error” does 
occur it then has to be checked by an analyst and corrected if necessary. 

b. Change Detection Report – This geoprocessing model compares and 
reports any changes in the Census Block, Road Segment, and Wireless 
feature classes for the current and previous versions of the NTIA SBDD 
Transfer database. The user needs to supply the feature classes for each 
NTIA version as well as the name of the final change detection table.  
NTIA_Change_Detection_Example.xls, compares and reports any 
changes (limited to Provider Name, DBA Name, FRN, TOT combinations) 
in the Census Block, Road Segment, and Wireless feature classes for the 
current and previous versions of the NTIA SBDD Transfer database.  If the 
final change detection table has no records, then no changes were 
detected between the two databases.  If a Provider Name, DBA Name, 
FRN, TOT combination does not have a “pair” in either direction (the 
current or previous NTIA database) then it is written to a geodatabase 
table along with the NTIA feature class and version where the “error” 
occurred.  This report does not change any data in either database but 
rather acts as a flag, requiring an analyst to check if the “error” is valid.   

c. Check for duplicate census blocks or road segments or wireless coverage 
areas. 

d. Check for duplicate anchor institution points. 
 

7. Review Final NTIA deliverables [Review by an analyst that did not process the 
original data] 

a. Review BB_ConnectionPoint_MiddleMile 
b. Review BB_Service_CAInstitutions 
c. Review BB_Service_Census Block 
d. Review BB_Service_RoadSegment 
e. Review BB_Service_Wireless      

 

8. Run the NTIA Check submission tool and python tool to confirm that all possible 
records passed the NTIA data checks.  The only items that failed in the checking 
process were those where inconsistencies in the final NTIA NSGIC data model did 
not agree with the final documentation and rules established by NTIA and FCC in 
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the final webinar and documentation presented March 17, 2011.  These exceptions 
were documented along with the submission. 
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Appendix A 

Potential providers researched but subsequently identified as not providing broadband service. 

Company Name 
Filing Company 
DBA FRN URL 

5LINX Enterprises 
Inc. dba Globalinx 

5LINX Enterprises, 
Inc. 0015304645 5linx.com/products 

8x8, Inc. 8x8, Inc. 0007099773 www.8x8.com 

Ablaze Technologies     none 

ACN Communication 
Services, Inc. 

ACN Communication 
Services, Inc.   www.myacn.com/index.html 

Alltel Wireless Alltel Wireless   na 

American Fiber 
Network, Inc. MobilePro Corp. 0006801583 none 

AnyConnect LLC    

AT&T Corp. AT&T Inc. 0004496774 www.att.com 

AxisInternet, Inc. AxisInternet, Inc. 0019609254 www.axint.net 

Badlands Cellular of 
North Dakota Cellular 
Partnership 

Verizon 
Communications Inc. 0018535716 none 

Bandwidth.com, Inc. Bandwidth.com, Inc. 0015443773 bandwidth.com 

BroadvoxGo!, LLC BroadvoxGo!, LLC 0017679523 www.broadvox.com 

Broadwing 
Communications, LLC 

Level 3 
Communications, 
LLC 0008599706 www.level3.com 

BullsEye Telecom, 
Inc. 

BullsEye Telecom, 
Inc. 0004350930 www.bullseyetelecom.com 

Call Catchers Inc. Call Catchers Inc. 0016109803 none 

Callsmart Callsmart   http://www.getcallsmart.com/ 

Cause Based 
Commerce 
Incorporated 

Cause Based 
Commerce 
Incorporated 0015173503 causebasedcommerce.com 

CierraCom Systems CierraCom Systems   www.cierracom.com 

Citizens 
Communications 

Citizens 
Communications   none 

CommPartners, LLC CommPartners, LLC   www.commpartnersconnect.com 

Consolidated 
Communications 
Networks, Inc. Consolidated Telcom 0003740396 www.ctctel.com 

Covad 
Communications 
Company 

Covad 
Communications 
Company   www.covad.com/ 

CrossConnect CrossConnect   www.crossconnectsolutions.com/ 

CVC CLEC, LLC CVC CLEC, LLC   www.cvcclec.com 
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Cypress 
Communications, Inc. 

Cypress 
Communications, 
Inc. 0005038930 cypresscom.net 

Daktel 
Communications, LLC 

Dakota Central 
Telecommunications 
Cooperative 0007266703 www.daktel.com 

DIECA 
Communications, Inc. 

DIECA 
Communications, 
Inc.   www.covad.com 

Digital 
Telecommunications, 
Inc. 

Digital 
Telecommunications, 
Inc.   digitaltel.com 

DSLnet 
Communications, LLC 

DSLnet 
Communications, 
LLC   www.megapath.com 

Enventis Telecom Inc. 
Hickory Tech 
Corporation 0008394322 www.enventis.com 

Ernest 
Communications, Inc. 

Ernest 
Communications, 
Inc. 0004948642 www.ernestgroup.com 

Ethos 
Communications 
Group, Inc. 

Ethos 
Communications 
Group, Inc.   www.ethoscommunications.net 

Exit Mobile Exit Mobile   www.exitmobile.com 

Faith 
Communications, Inc. 

Faith 
Communications, 
Inc.   www.faith-inc.com 

First 
Communications, LLC 

First 
Communications, 
LLC 0003764487 www.firstcommunications.org 

France Telecom 
Corporate Solutions 
L.L.C. 

France Telecom 
Corporate Solutions 
L.L.C.   www.francetelecom.com 

Frontier Informatics 
LLC 

Frontier Informatics 
LLC   www.frontiertelco.com 

Frontier Telco Frontier Telco   www.frontiertelco.com 

Global Crossing 
Telecommunications, 
Inc. 

Global Crossing 
North America, Inc. 0002850519 www.globalcrossing.com 

Grand Forks Wireless 
Grand Forks 
Wireless   www.grandforkswireless.com 

Granite 
Telecommunications 
LLC 

Granite 
Telecommunications 
LLC 0008676975 www.granitenet.com 

Great Western 
Network 

Great Western 
Network   www.greatwesternnetwork.com 

GreatCall, Inc. GreatCall, Inc. 0018554386 www.greatcall.com 
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Greenfly Networks, 
Inc. 

Greenfly Networks, 
Inc. 0015808736 www.clearfly.net 

Harris Corporation Harris Corporation   www.harris.com 

Hypercube Telecom, 
LLC 

Hypercube Telecom, 
LLC   www.h3net.com 

iCore Networks, Inc. iCore Networks, Inc. 0015340326 www.icore.com 

InPhonex.com, LLC InPhonex.com, LLC 0010488351 www.inphonex.com 

Integra Telecom of 
North Dakota, Inc. 

Integra Telecom 
Holdings, Inc. 0005071014 www.integratelecom.com 

Ionex 
Communications 
North, Inc. 

Birch 
Communications Inc. 0005027305 www.birch.com/about/ 

IP Networked 
Services, Inc. 

IP Networked 
Services, Inc. 0016088882 none 

KDDI America, Inc. KDDI America, Inc.   www.kdd.com 

Kentucky Data Link, 
Inc. 

Kentucky Data Link, 
Inc.   www.kdlinc.com 

Kotana 
Communications, Inc. 

Kotana 
Communications, 
Inc.   kotana.com 

Level 3 
Communications, LLC 

Level 3 
Communications, 
LLC 0003723822 www.Level3.com 

LightEdge Solutions, 
Inc. 

LightEdge Solutions, 
Inc. 0015546443 www.lightedge.com 

LightSquared LP LightSquared LP 0007705742 www.lightsquared.com 

Lightyear Network 
Solutions, LLC 

Lightyear Network 
Solutions, LLC   www.lightyear.net 

Loretel Systems, Inc. 

Hector 
Communications 
Corporation 0002650828 www.loretel.com 

Matrix Telecom, Inc. Matrix Telecom, Inc. 0004333068 www.matrixbt.com 

MCImetro Access 
Transmission 
Services LLC 

MCImetro Access 
Transmission 
Services LLC   www.verizon.com 

McKenzie 
Consolidated Telcom, 
LLC 

McKenzie 
Consolidated 
Telcom, LLC   none 

McLeodUSA 
Telecommunications 
Services, Inc. PaeTec Corporation 0003716073 www.mcleodusa.com 

Metropolitan 
Telecommunications 
of North Dakota, Inc. 

Metropolitan 
Telecommunications 
Holding Company 0009806019 www.mettel.net 

Millicorp Millicorp 0018930511 www.millicorp.com 

Missouri Valley Nemont Telephone 0008326787 www.nemont.net 
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Communications, Inc. Cooperative, Inc. 

Mix Networks, Inc. Mix Networks, Inc. 0014166573 www.mixnetworks.com 

Mobile ESPN, LLC Mobile ESPN, LLC   www.espn.com 

Multiband Subscriber 
Services Inc    

NB Internet LLC NB Internet LLC   www.nbinternet.com/ 

Network Innovations, 
Inc. 

Network Innovations, 
Inc.   www.nitelecom.com 

Neutral Tandem-
North Dakota, LLC 

Neutral Tandem-
North Dakota, LLC   www.neutraltandem.com 

New Edge Network, 
Inc. 

New Edge Holding 
Company 0003720471 www.newedgenetworks.com 

nexVortex,Inc. nexVortex,Inc. 0015282155 www.nexvortex.com 

Noonan Farmers Tel 
Co 

Noonan Farmers Tel 
Co     

Norlight 
Telecommunications, 
Inc. 

Norlight 
Telecommunications, 
Inc.   www.norlight.com 

Norlight, Inc. Norlight, Inc.   www.norlight.com 

Northern Red River 
ITV 

Northern Red River 
ITV   www.nrritv.k12.nd.us 

Northstar Telecom, 
Inc. 

Midwest Marketing 
Group, Inc. 0011412905 www.northstartelecom.us 

NOSVA Limited 
Partnership 

NOSVA Limited 
Partnership   nosva.com 

OnWav, Inc OnWav, Inc 0018007898 www.onwav.com/home 

PAETEC 
Communications 

PAETEC 
Communications   www.paetec.com 

Phone.com, LLC Phone.com, LLC 0016845190 www.phone.com 

PNG 
Telecommunications, 
Inc. 

PNG 
Telecommunications, 
Inc.   www.powernetglobal.com 

PowerNet Global 
Communications 

PowerNet Global 
Communications   www.powernetglobal.com 

Proximiti 
Technologies, Inc. 

Proximiti 
Technologies, Inc. 0016431603 www.proximiti.com/default.aspx 

Qwest 
Communications 
Company, LLC 

Qwest 
Communications 
International, Inc. 0003605953 centurylink.com 

Qwest Corporation Qwest Corporation   centurylink.com 

RNK, Inc. 

Wave2Wave 
Communications, 
Inc. 0004343737 www.wave2wave.com 

Rural Cellular Corp. 
DBA RCC Network 
Inc 

Rural Cellular Corp. 
DBA RCC Network 
Inc   www.unicel.com 
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Sage Telecom, Inc. Sage Telecom, Inc.   www.sagetelecom.net 

Sagebrush Cellular, 
Inc. 

Nemont Telephone 
Cooperative, Inc. 0001608645 www.nemont.net 

SDN Communications 
SDN 
Communications   www.sdncommunications.com 

Skycasters LLC Skycasters LLC 0018756155 www.skycasters.com 

Skyland 
Technologies, Inc. 

Skyland 
Technologies, Inc.   none 

Smartnet, Inc. Smartnet, Inc.   www.getcallsmart.com 

South Dakota 
Network, LLC 

South Dakota 
Network, LLC   www.sdncommunications.com 

TDS 
Telecommunications 
Corporation 

Telephone and Data 
Systems, Inc. 0004948105 www.teldta.com 

TeleCommunication 
Systems Corporation 
of Maryland 

TeleCommunication 
Systems Corporation 
of Maryland   www.telecomsys.com 

Telesphere Networks 
Ltd. 

Telesphere Networks 
Ltd. 0015328032 www.telesphere.com 

The Neighborhood, 
Built by MCI 

The Neighborhood, 
Built by MCI   www.verizon.com 

Time-Warner Time-Warner   www.timewarner.com 

T-Mobile T-Mobile   www.t-mobile.com 

Trans National 
Communications 
International, Inc. 

Trans National 
Communications 
International, Inc. 0004337846 www.tncii.com 

Trinsic 
Communications, Inc. 

Trinsic 
Communications, 
Inc.   www.matrixbt.com 

tw telecom holdings 
inc. tw telecom inc. 0014942668 www.twtelecom.com 

U.S. Link, Inc. U.S. Link, Inc.   www.tdstelecom.com 

UC UC   www.integratelecom.com 

Venture 
Communications 
Cooperative, Inc. 

Venture 
Communications 
Cooperative, Inc.   www.venturecomm.net 

Venture 
Communications 
Cooperative, Inc. 

Venture 
Communications 
Cooperative, 
Inc./Western T 0003784477 www.venturecomm.net 

verizon business 
global llc dba verizon 
business 

Verizon 
Communications Inc. 0010856284 www.verizon.com 

Vision Systems Vision Systems   www.vision-systems.com 

VoIP360, Inc. VoIP360, Inc. 0016868317 none 

VoIPStreet, Inc. VoIPStreet, Inc. 0016266157 www.voipstreet.com 

https://ch1prd0511.outlook.com/owa/redir.aspx?C=E598jlbHe0iePexpfS5WyGMrhoSmaM8IXJuSnGTt0WXmBYZNyQOchfBEIeeKqLJ1CoOE9mnOXlk.&URL=http%3a%2f%2fwww.skycasters.com
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Vonage Holdings 
Corp. 

Vonage Holdings 
Corp. 0018401844 www.vonage.com 

WDIG Mobile, LLC WDIG Mobile, LLC   www.dig.com 

Western CLEC 
Corporation 

Western CLEC 
Corporation   none 

Western Wireless 
Corporation 

Western Wireless 
Corporation   none 

Wherify Wireless, Inc. 
Wherify Wireless, 
Inc.   none 

Wireless Alliance LLC 
Wireless Alliance 
LLC   none 

WWC Holding Co. - 
Cellular One 
(Western Wireless) 

WWC Holding Co. - 
Cellular One 
(Western Wireless)   none 

XE Mobile 55, LLC XE Mobile 55, LLC   www.xemobile.com 

YMAX 
Communications 
Corp. 

YMAX 
Communications 
Corp.   www.ymaxcorp.com 

 


