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Introduction

The FCC released its first itera�on of Fabric-based Broadband Data
Collec�on (BDC) results on November 18th, 2022. The release
enabled efforts by states, territories, ISPs, and others to challenge the
underlying fabric and the performance reported at each broadband
serviceable loca�on (BSL).

The Infrastructure Investment and Jobs Act (IIJA) will distribute
$41,601,000,000 in federal funding, a�er se�ng aside 2% for
administra�ve costs, under the Broadband Equity, Access, and
Deployment Program (BEAD). The funds are distributed to Eligible
En��es (50 states + the District of Columbia + 5 territories = 56
Eligible En��es) based largely on the number of unserved loca�ons,
a�er an ini�al minimum alloca�on.

The result, based on what we know today, is an average of $18,000
($41,601,000,000/2,311,155) per unserved loca�on. The numerator
is known. The denominator (the number of unserved loca�ons) is
likely to change as a result of the challenge process. A por�on of the
total will be allocated based on high-cost loca�ons using rules that
have not yet been released.

It is important to appreciate the magnitude of the dollars involved
and the importance of the challenge process to states.

Understanding the NewMath

The alloca�on methodology is described in detail in the BEAD No�ce
of Funding Opportunity (NOFO).

An Eligible En�ty is guaranteed an minimum alloca�on: $100
million per state, $100 million for the District of Columbia, $100
million for Puerto Rico, and $25 million for each of the following
territories: American Samoa, Guam, Commonwealth of the Northern
Mariana Islands, and the U.S. Virgin Islands.

Each Eligible En�ty is further funded based on its number of unserved
loca�ons. Later in 2023 we will know the alloca�ons to the penny,
because they will be released by the NTIA. There is significant
planning value in es�ma�ng the result today.

To es�mate the ul�mate alloca�on one needs to make a few
simplifying assump�ons:

� High-cost unserved loca�ons exist in approximately the same
ra�o across Eligible En��es as unserved loca�ons. This
assump�on means that the $4,245,000,000 set aside for
“high-cost areas” can be blended with the “remaining funds”
(pg 29 of the NOFO) of $32,056,000,000, and allocated based
on unserved loca�ons.

� The percentage of loca�ons that are unserved can be
approximated by the percentage of residen�al loca�ons that
do not have 25 Mbps / 3 Mbps service today.

The pro forma calcula�ons shown in Table 1 use the recently released
data on loca�ons per block and the percentage of residen�al
loca�ons with 25 Mbps / 3 Mbps service by Eligible En�ty to allocate
funds.

The total amount to be distributed, $41,601,000,000, is reduced by
the sum of the minimum ini�al alloca�ons, $5,300,000,000. The
result, $36,301,000,000 is then allocated to Eligible En��es based on
the number of unserved loca�ons.

https://broadbandusa.ntia.doc.gov/sites/default/files/2022-05/BEAD%20NOFO.pdf
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Table 1: Pro Forma Financials Poin�ng to the Likely Alloca�on of BEAD Funds
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Figure 1: States Likely to Receive the Largest BEAD Alloca�ons, based on Pro Forma Financials
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Key Success Factors

The proforma results, if accurate, provide several insights:

The key drivers in the BEAD alloca�on are:
� The number of Broadband Serviceable Loca�ons (BSLs).
� The percentage of BSLs designated as “unserved”.
� The minimum dollar alloca�on per state / district / territory.

The states likely to receive the largest alloca�ons are shown in a pie
chart in Figure 1. They tend to be states with large popula�ons and
many BSLs.

The percentage of BLS that are designated as unserved is
approximately 2%. There are some unexpected results. Puerto Rico
and the US Virgin Islands both show 100% of residen�al loca�ons
covered at the 25/3 level. It would be surprising if this were the case,
since each island has been impacted by hurricanes and has been
struggling to maintain essen�al infrastructure.

It is likely that some unexpected results may be adjusted in an
upcoming repor�ng period or as a result of the challenge process.

The alloca�on process is a zero-sum game. If some states successfully
challenge the ini�al FCC results (iden�fying new loca�ons and
challenging the “served” or “underserved” status of exis�ng
loca�ons) and other states adopt a more passive approach then the
alloca�on is likely to shi� in favor of the more proac�ve states.

The NTIA will release the actual allocated amounts in 2023 a�er the
challenge process.

Identifying Missed Locations

This whitepaper describes two different methods for discovering
missing loca�ons.

If a state has access to crowd-sourced broadband performance data
(either self-collected or commercial) that data can be run through a
“filter” that iden�fies geographic areas that the Broadband Data
Collec�on process may have missed.

The FCC disclosed the number of Broadband Serviceable Loca�ons
per block (Figure 2) and per H8 hexagon (Figure 3).
BroadbandToolkit.com has merged a large number of data sets and
performed precise geospa�al calcula�ons to arrive at a na�onal
geospa�al map – that looks a lot like Swiss cheese – showing all areas
with known BSLs (Figure 4).

When applied as a “filter” against a set of precisely located crowd-
sourced speed tests a small set of “off-the-grid” results appear. The
map of covered and uncovered areas (the result of a series of
geospa�al calcula�ons) is shown in Figure 4. The North Carolina
speed test results are shown, before and a�er such geospa�al
filtering, in Figures 5 and 6.

A simple waterfall in Figure 7 shows how a large collec�on of data is
reduced into a small number of highly ac�onable results.

In North Carolina the 108,743 aggregate tests discussed in the State
of the States whitepaper are reduced to 1,218 “off-the-grid” results.
Off those 1,218 results 187 show performance below 25 Mbps / 3
Mbps or high latency.

https://broadbandtoolkit.com/pages/whitepapers#ookla
https://broadbandtoolkit.com/pages/whitepapers#states
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Figure 2: 2020 Census Blocks with BSLs (Green) and without BSLs (Clear)
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Figure 3: Level 8 H3 Hexagons with BSLs (Green) and without BSLs (Clear)
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Figure 4: Precisely Calculated Geospa�al Polygons with BSLs (Gray) and without BSLs (Clear)
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The value of an incremental loca�on can be calculated using the
allocatable amount, $36,301,000,000 (see discussion above) divided
by the number of unserved loca�ons, 2,311,155. The result is
$15,707 per incremental loca�on.

187 loca�ons �mes $15,707 equals $2,937,209 in poten�al funding.
The message is that a small number of newly discovered unserved
loca�ons can have a meaningful funding impact.

Several addi�onal steps are needed to arrive at a usable result:

� Duplicate tests from the same loca�on must be removed.

� The exact loca�on of the BSL must be determined. Every GPS
loca�on measurement includes a small uncertainty. The
reader should verify that the reading is associated with a
structure that is outside of the FCC-iden�fied coverage area
(See the “Swiss cheese” polygon in Figure 4).

� Finally, it is important to determine if the loca�on is an
“enterprise” or a “Community Anchor Ins�tu�on” (CAI), since
neither counts as a BSL. An “enterprise” is dis�nct from a
“business” in that it is a loca�on that would not be expected
to purchase a mass-market internet service.

The analysis reveals many interes�ng discoveries:

� Homes or other structures in the woods or off of a dirt road
that might not be fully documented in the local planning
paperwork.

� Small oil wells or other industrial / agricultural loca�ons that
might have telemetry needs – hence the data connec�on.

� Clusters of structures (perhaps mobile homes) that never
made it into the “official” BSL database. By discovering one
“off-the-grid” measurement one might uncover a cluster of
off-the–grid loca�ons, each of which could represent a
poten�al challenge.

Many loca�ons in “fringe” geographies are served by wireless
technologies (e.g. licensed cellular fixed broadband solu�ons or
satellite) that require no physical wires and no terrestrial line of sight
and can be ac�vated quickly). They may enjoy a very modest level of
service. If a loca�on exists and is designated as “unserved” based on
the quality of available service its discovery and the associated
challenges should lead to addi�onal BEAD funding.

The economics of BEAD alloca�ons mean that it may be cost-effec�ve
for a state to purchase crowd-sourced test data, especially in rural
areas, then run it through a geospa�al filter to uncover a small
number of high value loca�ons.

A Public Database of Addresses

Finally, one could take a public database of addresses and run them
through the same filter. In theory, such records should have been
used as inputs by the FCC’s contractor in developing the Fabric.

In prac�ce one can find a significant number of missing loca�ons this
way.

Figure 8 shows an example of using public domain addresses to find
missing loca�ons. Smith County, Texas has 215,343 addresses.
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Figure 5: All NC Speed Test Results (Orange)
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Figure 6: Speed Test Results (Orange) that Fall Outside of the Official FCC Fabric (calculated area shown in gray)
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Figure 7: Waterfall Showing How Crowd-Sourced Speed Test Data Leads to Poten�al Incremental BEAD Funding
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BroadbandToolkit.com includes these addresses as a sample data set
in the Infrastructure Essen�als Toolkit. When the addresses are run
through the spa�al filter in Figure 4 one discovers 954 addresses that
fall outside of the FCC Fabric.

A benefit of using a public data set is that it provides not only a
longitude and la�tude, but also an accurate street address. The
street address enables one to discover other informa�on. Figure 9
showcases a randomly selected off-the-grid loca�on. Knowing that it
is off-the-grid and having its street address one discovers that it is a 5
bedroom 7 bath ranch, si�ng on 1146 acres of “prime, picture-
perfect land”. It was constructed in 2020 and sold on April 12th,
2022. The lis�ng agent is Kay Florence. The property - not
surprisingly - has a Zillow lis�ng . Since it was constructed in the
recent past on 1,446 acres of land it probably doesn’t have a FTTH
connec�on. It is a Loca�on Challenge wai�ng to happen.

This home is one data point of the 954 off-the-grid “hits” in Smith
County. Some addresses won’t quality because they are associated
with community anchor ins�tu�ons or large industrial facili�es
(enterprises) or are empty lots. Many others are legi�mate
challenges. It is easy to inspect each result on a satellite map. If a
yellow point is a house or apartment building or small business it is
probably fair game for a Loca�on Challenge.

The percentage of address points that are “off-the-grid” in Smith
county is 0.44%. In contrast, the percentage of crowd-sourced points
that are off-the-grid in North Carolina is 1.39% (1,218/87,445). An
advantage to using an address database is that it is exhaus�ve (or
nearly so). In contrast, crowd-sourced data is simply a sample of a

much larger set of data. North Carolina has a popula�on of
10,439,388 (2020 Census) and 4,801,712 households (Census PEP
Program). Only a small percentage of these households ran a speed
test. If the same ra�o applies as in Smith County, TX then there are
0.44% x 4,801,172 = 21,125 likely “off-the-grid” households. There
are, on average 1.4 “units” per “loca�on” in the FCC Fabric, so the
number of “off-the-grid” loca�ons is likely to be 21,125/1.4 = 15,089.
A significant por�on of these will be unserved.

In summary, an “address space” is likely to produce a lot of off-the-
grid results. It is also likely to provide other essen�al informa�on
such as an accurate street address. Crowd-sourced speed test data
will produce fewer results and a less precise loca�on, but it will
provide an indica�on of the quality of broadband coverage.

Types of Challenges

The FCC allows specific categories of challenges. A Loca�on
Challenge would be used to iden�fy a missing loca�on. An individual
or Bulk Fixed Availability Challenge would be used to challenge the
reported service at an exis�ng loca�on.

Important: the FCC deadline for filing challenges is January 13th,
2023. Those planning to submit challenges need to be fully engaged
now.

The methodologies described above result in a Loca�on Challenge
(typically a Missing Loca�on). Speed test results also, simultaneously,
iden�fy recorded performance .

https://broadbandtoolkit.com/products/infrastructure-essentials-bead-toolkit
https://www.zillow.com/homedetails/15212-County-Road-363-Winona-TX-75792/2113867336_zpid/
https://help.bdc.fcc.gov/hc/en-us/articles/10475216120475-How-to-Submit-a-Location-Challenge-
https://help.bdc.fcc.gov/hc/en-us/articles/10475216120475-How-to-Submit-a-Location-Challenge-
https://us-fcc.app.box.com/v/bdc-bulk-fixed-challenge-spec
https://www.fcc.gov/news-events/notes/2022/12/19/where-are-we-now-broadband-mapping-update
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Figure 8: Addresses in Smith County Texas: 215,343 “Source” Addresses (Magenta) and 954 Off-the-Grid Addresses (Yellow).
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Figure 9: An Off-the-Grid Home in Smith County, TX with an Accurate Address and a Zillow Lis�ng
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The FCC “expects” either a loca�on challenge or an availability
challenge and has different data submission requirements for each. It
is not clear how one would submit a combined (missing loca�on plus
performance) challenge.

Even though crowd-sourced data may be used as data source, the
methodology described above is not really a “crowd-sourced” data
challenge. The crowd-sourced data is used specifically to find
undocumented loca�ons. At that point the “crowd” becomes a crowd
of one. Moreover, a human being vets the result to see if a physical
structure exists. The existence of a �me-stamped speed test
(typically also including the name of the provider) is evidence that a
human being was there, subscribed to a service, and a�empted to
connect. The GPS stamp (including a margin of error, measured in
meters) bounds the loca�on. The human review determines based
on other records if the loca�on is an enterprise of a community
anchor ins�tu�on. If a cluster of structures (e.g. a bunch of mobile
homes) exist outside of the geospa�al map of FCC-documented
loca�ons mul�ple challenges may result. The crowd-sourced data
iden�fies the challenge opportunity.

Next Steps

BroadbandToolkit.com has a suite of na�onal ready-to-run tools and
can process large volumes of crowd-sourced data. An interested state
or ISP can purchase crowd-sourced data or use data it may already
own. BroadbandToolkit.com has a robust methodology for
processing Ookla Broadband Performance Data, as described in a
recent whitepaper.

Equally effec�ve is to start with a public / open source address
database (easy for a state or county). BroadbandToolkit.com has

access to robust open source address data sources for most of the US.
The data source doesn’t have to be perfect. It will generate a set of
off-the grid results similar to those of Smith County, Texas.

Interested? Give us a call (415-346-5393) or send us an email
(support@BroadbandToolkit.com). We can do the required data
analysis quickly using sophis�cated tools and a proven methodology.

Additional Resources

Valuable resources include:

White papers:
h�ps://broadbandtoolkit.com/pages/whitepapers

Product Documenta�on:
h�ps://broadbandtoolkit.com/products/infrastructure-
essen�als-bead-toolkit

Disclaimer. This whitepaper reflects one possible view of the
subject. Readers are encouraged to carefully read all original data
sources, to run the numbers themselves, to discuss these concepts,
methodologies, and interpreta�ons with their colleagues and with
other subject ma�er experts, and to consult competent legal counsel
for any issues involving an interpreta�on of the law.

Publica�on Date: January 1, 2023
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