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Executive Summary

Under the three-tier spectrum sharing framework of the Citizens Broadband Radio Service (CBRS),
the U.S. Navy and other incumbent users are protected from harmful interference by Federal
Communications Commission (FCC)-certified Spectrum Access Systems (SAS)—automated
coordination databases supplemented by a network of coastal sensors. Below this top tier; CBRS
divides commercial use into two distinct tiers: Priority Access Licenses (PALs) and General
Authorized Access (GAA). Seven 10-MHz PALs were auctioned for each U.S. county in 2020. A PAL
operator has exclusive rights in locations where it deploys and commences operations. In contrast,
GAA channels (80 MHz in total) are shared and, like unlicensed bands, have no protection from
interference. A use-it-or-share-it rule allows registered users to operate freely on a GAA basis across
the entire 150 MHz band, subject to the obligation (enforced by the SAS) to protect both top-tier
incumbents and PAL users in areas where they are actually deployed.

Six years into full commercial operation, the impact of General Authorized Access to CBRS spectrum
is clear: Although GAA carries no guaranteed interference protection, GAA has become the
indispensable engine of the band. Most CBRS users—including most Priority Access licensees—have
become deeply dependent on GAA channels. More than 1,000 separate entities operating in the band
have deployed more than 446,000 active base and user stations (Citizens Broadband Radio Service
Devices, or CBSDs) as of late July 2026. Real-time data collected by the SAS administrators that
coordinate use of the band reveal that 96.3 percent of all CBSDs use GAA channels to provide service.
Nearly two-thirds (63.2 percent) use GAA spectrum only, while one-third (33.1 percent) use both GAA
and PAL channels.

This means that virtually every radio in the band, including those registered by Priority Access
licensees, is either relying entirely on GAA spectrum or is enhancing its capacity and quality of
service by aggregating PAL and GAA channels. PALs, in turn, remain essential where
interference-free capacity is needed most—for example, by broadband internet service providers in
dense urban markets or for mission-critical operations that cannot tolerate contention for channels.

The United States leads the world by far in the deployment of private 5G and LTE mobile networks,
with at least 75 percent operating on CBRS spectrum and most relying entirely on GAA channels, a
share projected to increase to 80 percent by 2032. Recognizing the increased demand for localized
enterprise networks—and its enormous value for productivity gains—since 2020 at least 17 nations
have followed the FCC’s lead in making lower-power mid-band spectrum available to enterprises on
a localized basis, albeit in a less flexible and streamlined fashion compared to CBRS.

Among enterprise users, the reliance on CBRS is greatest among manufacturers, which account for a
quarter of CBRS private networks—a share projected to rise to 36 percent by 2032. A recent study
projects that 85 percent of all private mobile networks in the manufacturing sector will rely on CBRS
by 2032, increasing from 260 to 2,200. Demand is expected to further rise as artificial intelligence



accelerates the deployment of private wireless networks for factory automation, logistics, sensing
analytics, and other productivity-enhancing upgrades. Only a small share of manufacturers and
other enterprises utilizing CBRS bought PALs at auction; most rely either entirely or principally on
GAA channels. In addition, millions of Americans in rural and Tribal areas are the primary
beneficiaries of the local wireless ISPs, electric cooperatives, and other operators that almost
predominantly rely on GAA channels to deliver high-capacity fixed wireless broadband service in
less densely populated communities.

The dependence on shared GAA spectrum has raised red flags in relation to mobile industry
proposals to dramatically increase allowed power levels in the band, which studies show will
drastically shrink the availability of GAA. High power limits would undermine a CBRS ecosystem
premised on relatively low power, spectrum re-use, and coexistence.

The medium power limits the FCC set for CBRS—much higher than unlicensed bands but much
lower than wide-area, exclusively licensed mobile bands—are specifically engineered for local and
relatively dense small-cell deployments, not traditional high-power macro towers. If high-power
operations were authorized in CBRS, current GAA users would suffer a classic tragedy of the
commons as more and more operators raise power levels to expand coverage or, more likely, to
defend themselves against other GAA and adjacent-channel PAL users who have increased their
power or could be expected to do so in the future.

Introduction

When the Federal Communications Commission (FCC) voted 5-0 to create the Citizens Broadband
Radio Service (CBRS) in 2015, it intended to “open a new chapter in the history of the administration
of one of our nation’s most precious resources—the electromagnetic radio spectrum.”' The FCC
aimed to solve what it called “a long-standing problem in spectrum policy”: No traditional
authorization model—exclusive licensing, site-based coordination, or unlicensed sharing—would
both accommodate coexistence with incumbent U.S. military operations and meet the increasing
needs for wireless connectivity among a wide range of commercial operators.> CBRS combines
elements of all three traditional approaches with dynamic database coordination to enable what the
Commission called an “innovation band” and a proving ground for “greater productivity in other
parts of the radio spectrum.”

' FCC, Report and Order and Second Further Notice of Proposed Rulemaking, Amendment of the
Commission's Rules with Regard to Commercial Operations in the 3550-3650 MHz Band, GN Docket No.
12-354, 30 FCC Rcd 3959, at 1 1 (Apr. 21, 2015).

2 FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 5 (2015).

® FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 2 (2015).



The FCC’s 2015 Report and Order creating CBRS established a unique dynamic sharing framework
that unlocked 150 MHz of prime mid-band spectrum, most of it assigned exclusively to the military
for U.S. Navy radar operations. Under the CBRS three-tier sharing framework (see Figure 1), the
Navy and other incumbent users represent the highest tier. They are protected from harmful
interference by FCC-certified Spectrum Access Systems (SAS)—automated coordination databases
supplemented by a network of coastal sensors that listen for active Navy radar
transmissions—which grant channel assignments and modify them dynamically as conditions
change. When Navy radar is active in dynamic protection areas along U.S. coastlines, commercial
users are automatically moved to other channels; where the Navy is not operating, the full band is
available for private sector use. In addition, unlike traditional mobile carrier bands, power limits
are relatively low to reduce interference risk and facilitate spectrum re-use, thereby enabling more
diverse and intensive use of the band.

Importantly, the Commission’s innovative framework took dynamic spectrum sharing beyond mere
coexistence: “Our new rules use these tools to dissolve some age-old regulatory divisions, between
commercial and federal users, exclusive and non-exclusive authorizations, and private and carrier
networks.”* Following a recommendation by the President’s Council of Advisors for Science and
Technology (PCAST),> CBRS divides commercial use of the band into two tiers: Priority Access
Licenses (PALs) and General Authorized Access (GAA). PCAST specifically recommended that the FCC
“modify its rules to allow ‘generalized authorized access’ devices to operate in...the 3550-3650 MHz
(radar) band.”®

Seven 10-MHz PALs were auctioned to cover each U.S. county in 2020.” A PAL operator has exclusive
rights to that channel in any local area where it has actually deployed and is operating. GAA
channels are shared and, like unlicensed bands, have no guaranteed protection from interference.
Any user registered with an SAS can operate freely on a GAA basis across the entire 150 MHz band,
subject to the obligation (enforced by the SAS) to protect both top-tier incumbents and PAL users in

* FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 2 (2015).
® President’s Council of Advisors on Science and Technology (PCAST), Report to the President: Realizing
the Fu]] Potenna] of Government Held Spectrum to Spur Econ0m1c Growth (July 20, 2012),

20 2012 pdf.
§ “Recommendation 7.1: PCAST recommends that the [FCC and NTIA]...immediately start the process to

modify its rules to allow ‘general authorized access’ devices to operate in two bands in the NTIA Fast
track list, specifically the 3550-3650 MHz (radar) band and another to be determined by the NTIA and
FCC.” PCAST, Realizing the Full Potential of Government-Held Spectrum (2012), at 82.

’ Federal Communications Commission (FCC), Auction 105: 3.5 GHz Band, https://www.fcc.gov/auction/105.
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areas where they are actually deployed.® As a result, in many rural and remote areas a single
operator can make use of the entire 150 MHz if no Priority Access licensee is operating. Conversely,
PAL channels are most valuable where interference-free capacity is needed most—for wireless
broadband in dense urban markets or for mission-critical operations that cannot tolerate contention
for channels.

FIGURE 1

Three Tiers of Federal and Commercial Users Share the CBRS Band

3 MHz 30 MHz 300 MHz 3 GHz 30 GHz 300 GHz
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Each tier must avoid interference with every user in the tier(s) above.
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® See FCC, Order on Reconsideration and Second Report and Order, Amendment of the Commission's Rules
with Regard to Commercial Operations in the 3550-3650 MHz Band, GN Docket No. 12-354, at 11176-177
(rel. May 2, 2016), https://docs.fcc.gov/public/attachments/FCC-16-55A1.pdf. The Order rejected carrier
proposals to let PAL holder notifications foreclose GAA access, even if the PAL was not ready to
commence service, reasoning this would invite “spectrum warehousing” inconsistent with a “use it or
share it” band.


https://docs.fcc.gov/public/attachments/FCC-16-55A1.pdf

This use-it-or-share-it feature of CBRS, together with the reservation of the top 50 MHz for free GAA
use, is intended to lower barriers to entry and promote more intensive use that better meets the
local connectivity needs of a wide range of enterprises and institutions. As the 2015 Report and
Order explained, where rivalry for spectrum is low, GAA provides a low-cost entry point akin to
unlicensed access; where rivalry is high, auctions assign PALs.’ Critically, the Commission concluded
that a “meaningful amount” of the band should be reserved for GAA everywhere—at least 80 MHz,
and up to all 150 MHz in locations where PAL spectrum is unused or unassigned."

Another key element of the CBRS framework is the Commission’s decision to adopt common
technical rules across the entire band that apply equally to devices operating on PAL or on GAA
spectrum, or on both." This band-wide operability requirement ensures that operators can easily
utilize both PAL and GAA spectrum in their networks and seamlessly switch between tiers without
purchasing additional equipment. Perhaps more importantly, since most PALs in urban and
suburban markets were purchased by large mobile operators (for example, Verizon, Charter,
Comcast), common technical rules promote a mass-market device ecosystem and economies of scale
for LTE and 5G equipment globally standardized through 3GPP. This has facilitated a robust
small-cell equipment market and reduced costs for the hundreds of small wireless ISPs (WISPs) and
enterprises that rely primarily or entirely on GAA access to the band.

Rapid Deployment by a Wide Range of Operators and
Enterprises

The Commission’s 2015 Report and Order predicted the CBRS three-tier sharing framework would
serve “market needs not adequately served by our conventional licensed or unlicensed rules.”*? In
retrospect, this prediction understated the demand for very localized, low-cost, and lower-power
access to mid-band spectrum. Although Verizon was the largest buyer of PALs (paying nearly $1.9
billion for 557 licenses), the overwhelming majority of operators and base stations (Citizens
Broadband Radio Service Devices, or CBSDs) deployed today rely on GAA. These include hundreds of
small and mostly rural WISPs, at least 260 manufacturers, and a wide variety of other use cases that
connect airports, ports, farms, schools, hospitals, stadiums, utilities, public-safety operations,
military bases, and Tribal lands, supporting billions in private investment.

° FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 5 (2015).

Y FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at Y1 60, 63-64 (2015).

" FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 11 173-174 (2015).
“[Slince there is no difference in the technical rules governing GAA and Priority Access devices and users,
the permissible use cases for each tier of service are the same.” FCC, Order on Reconsideration,
Commercial Operations in the 3550-3650 MHz Band (2016) at 1 53.

2 FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 6 (2015).



Overall, after just six years of commercial operation, more than 1,000 entities operating in the band
have deployed more than 446,000 active CBSDs as of late July 2026, roughly the same as the total
number of mobile industry macrocell and outdoor small-cell sites."* According to data aggregated by
SAS provider Key Bridge Wireless, CBRS has been deployed across 2,639 counties in 56 states and
territories, although adoption is uneven. For example, Texas hosts the most extensive deployments
by far—more than 80,800 CBSDs, which amounts to 18 percent of the total nationally. A device
ecosystem supporting both consumers and enterprise IoT networks has also mushroomed, with
more than 1,600 certified device models and more than 200 million smartphones and other handsets
able to communicate on the band."”

It was always expected that hundreds of smaller and more rural WISPs would leverage CBRS to
boost the coverage, capacity, and quality of fixed wireless broadband service in rural and other less
densely populated areas. While this has proven true (and is described further below), CBRS has also
rapidly evolved into the primary spectrum for private enterprise 5G and LTE networks in
manufacturing, energy and chemical processing, warehouse automation, precision agriculture,
supply chain management, transportation, and other verticals.

A recent study by Analysys Mason reported that 75 percent of private 5G and LTE networks in the
United States rely on CBRS rather than on the traditional macro-cellular networks.'® Across all
sectors, the study projects that the total number of private mobile networks will increase from 1,500
to 7,580 between 2025 and 2032, with the share of networks relying on CBRS increasing from 75
percent at the end of 2025 to 80 percent by 2032.

This reliance on CBRS is greatest among manufacturers. Analysys Mason estimates that “the
manufacturing sector alone accounted for a quarter of CBRS private networks in 2025—more than
any other sector—and this share will rise to 36 percent by 2032.”"” The study projects that more than

3 Keybridge Wireless, CBRS Resources - Market Metrics - U.S. Distribution, (compiled July 23, 2026),
https:/keybridgewireless.com/cbrs/p/metrics/us-distribution.xhtml. See also WinnForum, CBRS by the
Numbers, Working Document WINNF-SSC-3550, at 12-14 (August 22, 2026),
https://winnforum.org/winnforum-cbrs-policies-and-procedures-wireless-innovation-forum/.

4 See Wireless Infrastructure Association, “Wireless Infrastructure By the Numbers: 2025 Key
Statistics” (March 18, 2026), https://wia.org/wireless-infrastructure-b
S CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, OnGo Alliance, WISPA
et al.,, 2026), at 3,

https://spectrumfuture.com/wp-content/uploads/2026/06/CBRS-Powers-American-Manufacturing-vFINAL.
pdf.

'6 Ibraheem Kasujee and Tom Rebbeck, The Role of Private 5G and CBRS in the US Manufacturing Sector
(Analysys Mason, 2026), at 1, 11, 15,

https://www.americanmade5g.com/ files/ugd/3e8afa d81de8f298404bfa9df25c299b818dfb.pdf.
7 Kasujee and Rebbeck, The Role of Private 5G and CBRS at 14.
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85 percent of all private mobile networks in the manufacturing sector will rely on CBRS by 2032,
increasing from 260 to 2,200."

Analysys Mason also found that a large portion of the anticipated productivity gains show up in
reductions in factory downtime, which costs American manufacturers about $50 billion a year—a
cost one automaker cut by 30 percent after installing a CBRS network." The IT director at a large U.S.
food and beverage manufacturer explained why localized access to substantial 3 GHz spectrum
through CBRS, at a higher power level than Wi-Fi permits, fills an important gap for enterprise
connectivity: “It comes down to three major topics: reliability, coverage and control....Predictable
performance and low and consistent latency are a big deal [and led us to invest] in private 5G. We
struggled to get the same results consistently from public cellular or Wi-Fi.”*

Finally, it is noteworthy that the Commission designed CBRS to promote innovation, to provide very
localized access to spectrum, and to facilitate use cases that cannot benefit as readily from either
exclusively licensed or traditionally unlicensed spectrum. “Providing for both GAA and PAL
operations allows the Commission to create a band ‘well suited to exploring the next generation of
shared spectrum technologies, to drive greater productivity and efficiency in spectrum use.””* The
market’s response to this uniquely accessible sharing framework has confirmed the Commission’s
prediction that “this regulatory adaptability should make the 3.5 GHz Band hospitable to a wide
variety of users, deployment models, and business cases, including some solutions to market needs
not adequately served by our conventional licensed or unlicensed rules.”*

GAA Use Dominates CBRS Deployments

Six years into full commercial operation, the impact of General Authorized Access to CBRS
spectrum—the license-by-rule, no-auction, opportunistic bottom layer of the three-tier sharing
framework—is clear: Although it lacks interference protection, GAA has become the indispensable
engine of the band for most operators. As the Commission intended when it allocated 80 MHz of
CBRS for open, shared use, the “GAA-tier...provide[s] a low-cost entry point into the Citizens
Broadband Radio Service for a wide array of users” and for the “rapid deployment of small cells by a
wide range of users, including consumers, enterprises, and service providers, at low cost and with
minimal barriers to entry.”*

'8 Kasujee and Rebbeck, The Role of Private 5G and CBRS at 14-15 & fig. 5.2.

9 Kasujee and Rebbeck, The Role of Private 5G and CBRS at 1, 16-17 (attributing the $50 billion estimate
to a 2022 Forbes analysis).

% Kasujee and Rebbeck, The Role of Private 5G and CBRS at 7.

1 FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 140 (2015).

“2FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 6 (2015).

» FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1Y 155-156 (2015).



Most CBRS deployments (63.25 percent) operate solely on GAA spectrum.* Many Priority Access
licensees likewise combine their PAL spectrum with GAA to expand capacity or fill coverage gaps,
illustrating how the two tiers reinforce each other. The National Telecommunications and
Information Administration (NTIA) confirmed this in its most recent analysis of SAS deployment
data. Unlike other terrestrial bands, where regulators have little if any visibility into the actual use
of spectrum they license, CBRS operators must constantly renew their grants through an SAS to
operate on particular channels in particular locations. Every assignment and interference event is
recorded. This SAS data gives the NTIA and FCC access to a very granular record of PAL and GAA use
of each of the band’s 15 channels.

Relying on aggregated SAS data, NTIA reported that as of July 2024:*

71.4 percent of CBRS access points (CBSDs) operate entirely on GAA channels.

94.9 percent of all CBSDs (including those operated by PAL holders) had GAA grants.

82.2 percent of CBSDs with a PAL also had at least one active GAA grant.

GAA-only devices accounted for 57.6 percent of all deployment growth over the study period.
67.5 percent of all active CBSDs were deployed in rural census blocks.

During the period since NTIA’s 2024 update, aggregated SAS data shows that virtually all CBRS
operators are either relying entirely on or leveraging GAA channels. SAS provider Key Bridge
Wireless tracks the share of CBSDs currently using GAA channels, including those operated by
Priority Access licensees. As of July 2026, Key Bridge reports that 96.3 percent of all CBSDs use GAA
spectrum to provide service.*® Nearly two-thirds (63.2 percent) use GAA spectrum only, while
one-third (33.1 percent) use both GAA and PAL. Only a tiny fraction (3.7 percent) operates using only
one or more PAL channels. (See Figure 2.) With respect to capacity, 80 percent of CBRS channel
assignments are GAA spectrum, while 20 percent of requested assignments are PAL channel grants.*’

* WinnForum, CBRS by the Numbers at 13 (“3.69% of CBSDs have only PAL Grants, whereas 63.25% have
only GAA Grants.”)

* Douglas M. Boulware and Anthony W. Romaniello, An Analysis of Aggregate CBRS SAS Data from April
2021 to July 2024 (National Telecommunications and Information Administration (NTIA), 2024),
https://www.ntia.gov/sites/default/files/reports/an-analysis-of-aggregate-cbrs-sas-data-from-april-2021-to-j
uly-2024.pdf.

%% Key Bridge Wireless, CBRS Resources—PAL Adoption,
https://keybridgewireless.com/cbrs/p/metrics/pal-adoption.xhtml.

7 Key Brldge ereless PAL Adoption; CBRS Resources—Grant A331gnments

52204f6
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FIGURE 2

Distribution of PAL and GAA Usage Across All CBSDs
100% 96.31%

80

63.25%
60

36.75%
40 33.06%

20

CBSDs with at CBSDs with at CBSDs with both  CBSDswithonly  CBSDs with only
least 1 PAL Grant least1GAA Grant types of Grants PAL Grant(s) GAA Grant(s)

GAA = General Authorized Access; PAL = Priority Access License; CBSD = Citizens Broadband Radio Service Device.
Source: Wireless Innovation Forum analysis of Spectrum Access System data, CBRS By The Numbers (August 22, 2026).
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Another recent analysis of aggregate SAS data, by Valo Analytica, confirmed that virtually every
radio in the band, including those registered by Priority Access licensees, either relies entirely on
GAA spectrum or combines PAL and GAA channels to enhance capacity, coverage, or quality of
service.”® In March 2026, Valo Analytica released what it called a “Shadow SAS” study by former
co-developers of the SAS systems operated by Google and CommScope, relying on live registration
data from more than 430,000 CBSDs.” Table 1 compares their 2026 findings with the NTIA’s findings

8 NTIA’s previous analysis of aggregate CBRS data through 2022 reflected a greater reliance on GAA, in
part because the Commission authorized commercial GAA use of the band in 2020 more than six months
prior to the PAL auction. According to NTIA: “On January 1, 2023, four out of five active CBSDs were
GAA-only, 85% of the active grants were GAA, and two-thirds of active CBSDs with a PAL grant had at least
one active GAA grant.” Douglas M. Boulware, Anthony W. Romaniello, et al., An Analysis of Aggregate
CBRS SAS Data from April 2021 to January 2023 (National Telecommunications and Information
Administration (NTIA), 2023),
https://www.ntia.gov/report/2023/analysis-aggregate-cbrs-sas-data-april-2021-january-2023.

» Andrew Clegg and Mark Gibson, Negative Impacts of Higher-Power Operation on The Citizens
Broadband Radio Service (Valo Analytica, 2026),

https://drive.google.com/file/d/1K17Xct9160tv]euWH7WHwabG5Cnv7may/view?pli=1.
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from 2024 and 2023. Valo Analytica’s findings confirmed that the vast majority of deployments on
CBRS spectrum either rely on or at least incorporate GAA channels.

TABLE 1

Aggregate SAS Shares of CBSD Use of GAA and PAL Channels: 2023, 2024, 2026

Jan. 11,2023 data

Jul.1,2024 data

May 2026 Key Bridge SAS data

Metric NTIATR-23-567 NTIA Report 25-575 Valo Analytica Shadow SAS
; ~ * 430,000
Total active CBSDs 285,000 400,403 (Key Bridge SAS)
g;i?fu‘.’;"“g any GAA =93%* 94.90% >96%
GAA-only CBSDs 200 71.4% .
(share of all devices) 0 (285,721 devices) 64%
Mixed-license CBSDs P =23.5%* o
(GAA + PAL together) 13% (94,300 devices*) 33%
CBSDs holding any 56.529 114,682 159,100
PAL grant ’ (up 418% since Jul. 2021) (37% of deployed base®)
:&';':;ﬂ"si (é':SADS 66.70% 82.20% 96%
GAA share of active © 82.3% 0
SAS grants 85% (PAL: 177%) ke
Rural share of all >70% 67.50% =70%

CBSDs

GAA = General Authorized Access; PAL = Priority Access License; SAS = Spectrum Access System.

* Total derived from NTIA (2023) statement that 128,351 CBSDs in DPA-impacted counties equaled 45% of all CBSDs; tier
shares derived from CBSD counts and percentages reported in each analysis. Valo Analytica PAL share derived from its 33%
mixed and less than 4% PAL-only breakdown.

Source: “An Analysis of Aggregate CBRS SAS Data from April 2021 to January 2023" (NTIA, May 2023); “An Analysis of Aggregate CBRS
SAS Data from April 2021 to July 2024” (NTIA, Nov 2024); “Negative Impacts of Higher-Power Operation on The Citizens Broadband
Radio Service” (Valo Analytica, 2026).

New America

Verizon is the prime example of an operator that treats PAL and GAA as complementary layers of
the same network. At the 2020 CBRS auction, Verizon bought more PALs than any of the other 227
winning bidders, spending nearly $1.9 billion on 557 PALs in 157 counties. Yet even the largest PAL
holder in the band also built out GAA capacity: As RootMetrics reported, its spectrum measurements
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detected Verizon using the band on a GAA basis in 70 metro markets during the months before the
PAL auction.”

Not surprisingly, Verizon has deployed the largest number of CBSDs, which the company has been
able to add to expand the capacity of existing cell sites. In late 2024, it told the FCC it had deployed
“about 15 percent of the total number of CBSDs in operation today,” or roughly 60,000 CBRS access
points at that time.*

The U.S. Leads the World in Private 5G Networks and
Other Nations Are Adopting Versions of CBRS

When it adopted CBRS, the FCC anticipated a demand for enterprise wireless networks with major
implications for the productivity and competitiveness of American manufacturing and other
industry verticals. Although the nationwide mobile carriers have claimed for years that they will be
able to “slice” their 5G mobile networks to offer specialized connectivity services to factories,
warehouses, ports, and other enterprises, the reality is that leading manufacturers and others are
choosing to customize, control, and integrate their own highly localized private 5G networks. They
do so to better meet their specific needs more reliably and at lower cost.

Artificial intelligence (AI) is accelerating what was already a strong trend toward factory
automation, logistics, sensing analytics, and other productivity-enhancing upgrades that justify
substantial investments in customized private 5G or LTE networks by individual firms, venues, and
other entities. The latest market forecast from STL Partners, a leading telecoms and technology
research firm, predicts a nearly tenfold growth in private mobile network revenue globally over the
next five years, “from $2.3 billion in 2025 to $22 billion by 2030, a CAGR [compound annual growth
rate] of 58 percent.”* STL Partners estimates that the total number of private network sites deployed
globally will increase from about 4,000 at the end of 2025 to over 40,000 by 2030. Manufacturing will
remain by far the largest industry vertical, with an 86 percent CAGR, driven increasingly by the rise
of Al automation.*

 Monica Allevan, “Verizon’s CBRS 3.5 GHz Deployments on the Rise—RootMetrics,” Fierce Wireless, July
9, 2020, https://www.fierce-network.com/operators/verizon-s-cbrs-3-5-ghz-deployments-rise-rootmetrics.
! Comments of Verizon, Promoting Investment in the 3550-3700 MHz Band, GN Docket No. 17-258, at 6
(Nov. 6, 2024),

https://www.fcc.gov/ecfs/document/11071224022983/1? sp=ef8a1910-f5a6-4b43-8d58-2cabae6523aa.17873
62121365.

32 Krsna Singh, “Private mobile network market to grow tenfold to USD22 billion by 2030, driven by

Al- powered automation,” STL Partners Press Release, Aug 5, 2026,

e- 4419 81fc be5ccd8f3f0c 1785960097966
% Singh, “Private mobile network market to grow tenfold to USD22 billion by 2030.”
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The United States leads the world by far in the deployment of private wireless networks, most
operating on CBRS spectrum. The Global mobile Suppliers Association (GSA) reports that as of
year-end 2025, it had identified 513 U.S. entities deploying one or more private 5G or LTE networks.**
This represents 25 percent of private mobile network customers globally and more than three times
the number of organizations deploying private networks in Germany, which had the second highest
number (152). GSA also reports that “CBRS spectrum is the most widely assigned” band for private
mobile networks worldwide, owing to the fact that 483 of the 513 entities deploying private
networks in the United States rely on CBRS.*

As the GSA data suggests, CBRS has proven essential to this global leadership. A recent study by
Analysys Mason for the American Made 5G coalition found that 75 percent of total private 5G
networks in the United States today run on CBRS.*® Analysys Mason forecasts that the total number
of private networks in the United States will grow from 1,500 in 2025 to more than 7,500 by 2032,
with 80 percent operating on CBRS spectrum.”’ Private wireless networks operating on CBRS already
represent substantial capital investments. According to a recent study by SNS Telecom, annual
investments in LTE and 5G NR-based CBRS RAN, mobile core, and transport network infrastructure
will exceed $1.3 billion by the end of 2027.%

Other Nations Are Replicating the CBRS Local Shared Access
Model

Although CBRS gave the United States a substantial head start in providing enterprises and other
entities with direct local access to prime mid-band spectrum, other advanced economies are fast
following. More than a dozen nations have followed the FCC in making lower-power mid-band
spectrum available for a variety of uses. These “local shared licensing” regimes are typically
characterized by licenses authorizing the use of upper 3 GHz in particular locations where it will not
interfere with incumbent Fixed Satellite Service (FSS) or other incumbent uses.

While the United States has by far the largest number of private 5G and LTE network deployments,

roughly 25 percent of the total globally, of which more than 80 percent rely on CBRS, other countries
have begun dedicating spectrum to private networks. According to the above-referenced GSA report,
which tracks private networks globally: “There is typically a strong, positive correlation between the

% Private Mobile Markets, Member Report (Global Mobile Suppliers Association (GSA), 2026) at 13,
https://gsacom.com/paper/state-of-the-market-april-2026/ (registration required).

% private Mobile Markets (GSA, 2026) at 12 & Fig. 15.

% Kasujee and Rebbeck, The Role of Private 5G and CBRS at 14.

% Kasujee and Rebbeck, The Role of Private 5G and CBRS at 14.

% LTE & 5G NR-Based CBRS Networks: 2024 — 2030 — Opportunities, Challenges, Strategies & Forecasts (SNS

Telecom, 2024), https://www.snstelecom.com/cbrs.
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number of private network [customers] and countries with dedicated spectrum.”*® The United
Kingdom, Germany, Japan, Australia, France, Canada, and China are among the countries that have
designated spectrum for local access for enterprise networks and small ISPs since the FCC’s adoption
of CBRS—and these same nations top the list of countries with respect to deployments of private 5G
and LTE mobile networks.

Ofcom, the UK’s telecoms regulator, jump-started this trend by adopting a local shared licensing
framework in 2019 that covers the 3.8-4.2 GHz band, as well as 10 MHz in each of the 1800 MHz and
2300 MHz bands.” In its decision, Ofcom noted that “there is growing interest in the use of mobile
technology, including 5G, to develop solutions to meet local wireless connectivity needs.”* Unlike
CBRS, obtaining a local license in these shared bands involves a traditional manual coordination
process that requires interested parties to apply for a license, notify incumbents, and demonstrate
there will be no interference to incumbent licensees. Other advanced nations have followed suit,
most relying on the upper 3 GHz band and coordination with FSS earth stations.

e Germany’s regulator, BNetzA, opened 3.7-3.8 GHz to local licensing as part of its initiative to
support Industry 4.0.* Applicants must prove they will use the spectrum efficiently and may
seek up to 100 MHz of spectrum in 10 MHz blocks as long as they own or lease the land on
which the private network will be built. Users are required to coordinate with other local
license holders and protect the incumbent FSS users in the band from harmful interference.

e France’s Arcep authorizes local licenses of up to 100 MHz in the 3.8-4.0 GHz band that are
valid for three years.*” The spectrum is intended for 5G “experimentation” from various
industry verticals, including manufacturing, energy, healthcare, and smart city applications.
Arcep maintains a dashboard with ongoing details of licensees’ progress.

e Australia’s ACMA issues local area licenses in the 3.4-4.0 GHz band that the regulator
expects will “support a wide range of innovative business cases, including broadband
services for remote communities, health and safety applications, autonomous operation and
monitoring, telemetry and robotics and augmented reality.”** Applicants are required to

% Private Mobile Markets (GSA, 2026) at 12.

* Office of Communications (Ofcom), Statement on Enabling wireless innovation through local licensing:
Shared access to spectrum supporting mobile technology (2019),

https [[WWW. ofcom org. uk/31teassets/resources/documents/consultat1ons/categorv-l 10—weeks/129951-—ena

nsing.pdf?v=324096.

1 Ofcom, Statement on enabling wireless innovation, (1).
2 “Spectrum licensing: local and private networks,” Digital Regulation Platform, April 20, 2025,
rivate- networks .

“ Austrahan Commumcatlons and Media Authority (ACMA), “ACMA issues licences for 3.4-4 GHz band in
remote areas,” press release, November 17, 2023,
https://www.acma.gov.au/articles/2023-11/acma-issues-licences-34-4-ghz-band-remote-areas.
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request a specific area and frequency for their use, coordinate with other users, and in most
cases register their transmitters before beginning operations.*

e Canada’s ISED created a Non-Competitive Local Licensing framework to open 80 MHz of
spectrum between 3900-3980 MHz for use by enterprise private networks, rural coverage
solutions, and other local-use cases.*® Specifically designed to foster small local users, licenses
are subject to area size and spectrum caps. Applications are reviewed on a first-come,
first-served basis, and license holders are required to meet and sustain deployment
requirements. Entities with 100,000 or more wireless subscribers are ineligible.

One unintended advantage of the U.S. approach is that because access to CBRS requires avoiding
interference with Navy radar, which is inherently mobile, coordination is managed by an automated
dynamic database system (SAS) that determines and tracks exactly where CBRS spectrum is
available to use and at what maximum power level. The SAS enables immediate, low-cost, and more
densely coordinated access to locally unused CBRS spectrum. This particularly benefits GAA users
who can freely access unused CBRS spectrum at will, based on automated SAS coordination, rather
than being burdened by a cumbersome, manual application and coordination process. The FCC’s
approach has paid dividends for the United States, which, as detailed just above, leads the world by
far in private wireless networking.

The Vast Majority of Private 5G Networks Rely on GAA
Channels

While the CBRS auction of county-sized and low-power PALs successfully facilitated a wide diversity
of spectrum users, with 228 auction winners from a dozen industry sectors,”” GAA has proven to be
the workhorse that both complements PALs and supports a far larger number of CBRS deployments
that rely entirely on GAA channels. Analysys Mason’s survey found that while some manufacturers
acquired PALs at auction, “the majority of CBRS deployments in the manufacturing sector utilize
GAA spectrum.”® The exceptions are some large manufacturers and utilities that anticipated a need
for a highly reliable base layer of connectivity and purchased PALs at the 2020 auction. These PALs
are predominantly in rural and remote counties where the price was low because Verizon and other
large broadband ISPs focused on large metro markets where PALs can add capacity to existing

* Australian Communications and Media Authorlty (ACMA) Area wide apparatus licensing in the 3.4-4.0
GHz band, https:

* Government of Canada Non Competmve Loca] chensmg,
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/licences-and-certificates/n

n-competitive-local-licensing-ncll#tab2-content.
*" The full list of the 228 winning bidders and PALs purchased are available on the FCC’s Auction 105 web
page. Federal Communications Commission, “3.5 GHz Auction 105 Bidder Summary,” September 2, 2000,

https://docs.fcc.gov/public/attachments/DA-20-1009A2.pdf.
8 Kasujee and Rebbeck, The Role of Private 5G and CBRS at 20.
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mobile cellular networks. However, as enterprise PAL holders actually deployed, extended, and
deepened their CBRS networks, most are relying increasingly on GAA channels as well.

OnGo Alliance and other CBRS industry groups have published extensive lists of entities using CBRS
across a wide variety of use cases and industry verticals.* What follows are some examples in key
sectors that rely heavily on GAA channels:

e 0il, Gas, and Chemical Processing: The sprawling and often remote facilities that
characterize large oil, gas, and chemical producers, including Chevron and Dow Chemical,
have been early and large-scale adopters of CBRS.

o Chevron acquired 26 PALs across 21 counties, mostly in West Texas, where 50-60
percent of its operating footprint lies outside the coverage of macro-cellular networks.
However, at seven petrochemical plants in other locations—part of its CPChem
subsidiary operated jointly with Phillips 66—its private LTE networks rely on GAA
channels.”

o Dow Chemical deployed a private LTE network running on CBRS spectrum to cover
its Freeport, Texas, complex, the largest integrated chemical manufacturing site in the
Western Hemisphere, with 40 production plants spread over 7,000 acres.’® Dow relies
primarily on GAA channels, facilitated in part because it controls such an enormous
factory complex. “We looked at other solutions like Wi-Fi, but it’s hard to get that type
of service extended over such a large geographic area,” said Clark Dressen, former
director of the Dow Global IT Innovation Center.

e Manufacturing: Globally, the manufacturing sector has been the largest adopter of private
mobile networks, with 387 companies identified overall.>* Very few of the approximately 260
U.S. manufacturers already deploying CBRS networks (as of year-end 2025) purchased PALs
at the one-time 2020 auction. As the Analysys Mason study found, more than 85 percent of
private 5G and LTE networks deployed for manufacturing use CBRS—and almost all rely on
the GAA tier.>® Examples include:

o BMW, at its manufacturing plant in Spartanburg, South Carolina, BMW’s largest
worldwide, has leveraged mostly GAA spectrum to deploy across its
1-million-square-foot facility an industrial-grade 5G network that supports Al-driven

* See Industry Success Stories: How CBRS is Driving Wireless Innovation for Enterprises and Service
Providers (OnGo Alliance, 2025),
https://ongoalliance.org/wp-content/uploads/2025/09/0nGo-ebook-3Q25-Standard-Resolution-v2.pdf; CBRS:
America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026).

°® Martha DeGrasse, “CPChem Deploys Eight Private LTE Networks,” Fierce Wireless, November 15, 2023,
https://www.fierce-network.com/private-wireless/cpchem-deploys-eight-private-lte-networks.

°! See Kyndryl, “The Dow Transformation,” October 14, 2022,
https://www.kyndryl.com/ca/en/customer-stories/interactive/dow-transformation.

°2 private Mobile Markets (GSA, 2026) at 10. GSA reports that education (171), mining (146) and national
security (130) are the next three in terms of the number of entities deploying networks.

>3 Kasujee and Rebbeck, The Role of Private 5G and CBRS at 14.
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video analytics, automated logistics and warehouse operations, and digital-twin
scanning devices for workers.** BMW acquired no PALs at auction and is believed to
be operating entirely on GAA.

o John Deere utilizes CBRS to deploy private networks across its manufacturing and
distribution facilities. The company bought one PAL in each of five counties where its
flagship factories are located, but it also relies on GAA entirely at its headquarters
building in Rock Island County, Illinois, and for capacity in other locations.*

o Cargill is one of the world’s largest food and beverage manufacturers, with more than
1,200 facilities worldwide, some as large as three square miles. Cargill deployed its
first private 5G network using CBRS in March 2025 and within a year had deployed in
50 additional U.S. facilities. CBRS has proven to be a big improvement in power and
reliability compared to Wi-Fi, lowering costs and improving performance.*

e Airports and Seaports: The Port of Long Beach and the international airports serving
Dallas-Fort Worth, Houston, Tulsa, Miami, Seattle, and Newark are among the world-class
transportation hubs that have already deployed CBRS networks to address a variety of 10T,
automation, public safety, and security needs.*’

o Miami International Airport has an extensive CBRS network that depends entirely
on GAA channels for use cases that include video surveillance, monitoring of ramp
and baggage handling areas, and connectivity for handheld scanners. Despite
incumbent protections that make the upper half of the band unavailable, the airport
has engineered indoor use and targeted outdoor deployments that use seven channels
under GAA access, providing 70 MHz of bandwidth to meet the airport’s specialized
needs.”

o The Port of Long Beach, one of the world’s busiest seaports, is using CBRS to
automate and expedite the way it tracks, monitors, moves, and manages the nearly 10
million shipping containers that it loads onto and off ships each year. The port “uses
CBRS to support automated guided vehicles moving cargo without human drivers,
monitor inventory in real time using CBRS-enabled wireless sensors, and track and
route equipment, vehicles, and cargo...Al systems analyze real-time and historical
operational data to forecast congestion, ...improve vessel scheduling, and reduce
costly delays.”

e Education: Globally, universities, school districts, and other educational campuses have been
second only to the manufacturing sector in deploying private 5G and LTE networks. Ohio

** How CBRS is Driving Wireless Innovation (OnGo Alliance) at 6.

> See Clegg and Gibson, Negative Impacts of Higher-Power Operation at 9-14.

*% Kasujee and Rebbeck, The Role of Private 5G and CBRS at 18.

*7 See, e.g., CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026) at
18, 20, 22; Dean Bubley, “Airports: A Proof-Point for CBRS and Private 5G,” Inside Towers, May 26, 2026,

%% Clegg and Gibson, Negative Impacts of Higher-Power Operation at 15-17.
*® CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026) at 20.
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State University and the University of Wisconsin are among the campuses deploying CBRS to
enable agricultural and next-gen manufacturing research.

o Local school districts in Jackson, Mississippi, Fort Worth, Texas, Fresno, California,
Boulder, Colorado, Castleberry, Texas, and Tukwila, Washington, are among those
leveraging CBRS technology to provide at-home connectivity in less populated or
low-income areas, helping to close the homework gap.®

o California Polytechnical State University slices its CBRS 5G network to prioritize
among a variety of needs that include smart buildings and precision agriculture
research across its six college locations.®’ The school has also partnered with T-Mobile
to extend “neutral host” mobile carrier coverage inside every building and
below-ground area, where there is typically no signal.

e U.S. Armed Forces: The Marine Corps Logistics Base in Albany, Georgia, was an early
adopter of CBRS for logistics and supply chain management. The base relies on GAA channels
at the more than 1-million-square-foot facility, both indoors and outdoors, for real-time
control of robotics, inventory management, smart security cameras, and other needs.*” CBRS
is being deployed at Travis and Nellis Air Force Bases, among others.*

e Mobile Virtual Network Operators (MVNOs): Mobile market entrants led by Charter
(Spectrum Mobile) and Comcast (Xfinity Mobile) are seeking to grow their more than 23
million mobile service subscribers. While cable-based mobile service relies principally on
Wi-Fi and, as a backup, a MVNO relationship with Verizon, the companies have begun
combining their PALs with GAA capacity to extend outdoor coverage and offload data traffic
as part of an effort to undercut national carrier pricing for mobile broadband service.*
Charter’s first CBRS market—in Charlotte, North Carolina, in 2023—used both PAL and GAA

% See Michael Calabrese and Matthew Marcus, Case Studies of School and Community Wireless Networks
Able to Close the Homework Gap for Good, (Open Technology Institute at New America and Schools
Health Libraries Broadband (SHLB) Coalition, 2022),
https://newamericadotorg.s3.amazonaws.com/documents/Anchor-Nets-Case-Studies-revisedFINAL 09142

2.pdf.
%' CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026) at 23.

52 JMA Solutions, “First Commercial Deployment of Advanced Private 5G Network for USMC LOGCOM
Logistics Base Aligns with the Department of Defense’s Vision for Next-Generation Connectivity,” News
Release ]anuary 14, 2025,

program—of—recordz.

% See Telos, “Private Cellular—Travis Air Force Base, https://www.telos.com/offerings/private-cellular/.
 See CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026) at

28-29; Jeff Baumgartner, “Charter Just Getting Started in Mobile, Sees Better Days Ahead for Broadband,”
LJght Readmg, May 15 2025,

ead- for broadband -Ce0-says.
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channels to deploy thousands of strand-mounted CBSDs (access points) that analysts estimate
cost between 8 and 20 times less than traditional mobile carrier small-cell deployments.®

e Utilities: Major utility companies—including Southern Linc, SCE (Southern California
Edison), and Hawaiian Electric—spent nearly $200 million in the CBRS PAL auction to
acquire licenses within their service territories, primarily in support of grid modernization
programs. Duke Energy has installed a private LTE network that relies on the GAA tier of
CBRS.*

e “Neutral Host” Indoor Mobile Networks: One often overlooked use case for GAA channels
is high-quality indoor cellular coverage using a “neutral host” network of cellular signal
repeaters. This is a far less costly alternative to traditional distributed antenna systems (DAS)
because it can be shared among all mobile providers using free-to-use GAA channels.”’” Since
operations are indoors, there is little risk of interference from other GAA users outdoors.

o Examples of neutral host DAS networks relying on indoor use of GAA channels
include Meta’s corporate offices, City of Hope Hospital, Stanford Health Care, Gale
South Beach Hotel, Nobu Hotel, Arizona State University, California Polytechnic State
University, University of Virginia, Duke University, and Parkside Elementary School.*®

GAA is the Backbone of Rural Broadband WISP
Deployments

As we have seen, private mobile networks in factories, warehouses, airports, universities, and a
variety of other locations have confirmed the FCC’s original depiction of CBRS as an “innovation
band.” In addition, millions of Americans in rural and Tribal areas are the primary beneficiaries of
the local wireless ISPs, electric cooperatives, and other operators that increasingly rely on CBRS to
deliver high-capacity fixed wireless broadband service in less densely populated communities. Most
WISPs rely entirely on GAA channels and even those that purchased PALs at auction routinely
leverage GAA channels to increase capacity.

GAA channels offer rural broadband providers, large and small, low-cost access to the sort of
medium-power spectrum they need to extend coverage in rural and exurban areas at a reasonable
cost. While unlicensed spectrum supports greater capacity, its low power levels limit coverage and
make it less practical in many areas. In contrast, fixed wireless broadband service using CBRS
provides a basic level of reliable service over larger areas. As a WISP adds customers, it can increase

5 Roger Entner, “How Charter and Comcast build their way out of Verizon dependency,” Light Reading,
January 12, 2026,
https://www.lightreading.com/network-
-verizon-dependency.

% LTE & 5G NR-Based CBRS Networks: 2024 — 2030, (SNS Telecom).

%7 See, e.g., Federated Wireless, “The Benefits of Active DAS Using CBRS,” v. 1, January 2026,
https://federatedwireless.ai/wp-content/uploads/2026/01/FW-Benefits-of-Active-DAS-Using-CBRS.pdf.
% I.TE & 5G NR-Based CBRS Networks: 2024 — 2030, (SNS Telecom).
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capacity—enabling higher throughput and lower latency—by leveraging unlicensed 5 GHz and 6
GHz spectrum as well. For example, Silicon Valley-based equipment vendor Tarana Wireless is a
leading manufacturer of base stations that use simultaneous multi-band aggregation of CBRS and
unlicensed spectrum in CBSDs to deliver up to 6.4 Gbps in a single sector.*

CBRS is paying off for rural connectivity in part because WISPs laid the groundwork in today’s GAA
spectrum long before the Commission adopted CBRS. Since 2005, WISPs relied on the current
GAA-only portion of CBRS (3650-3700 MHz) as a mainstay for rural fixed wireless broadband
service.”” That particular sub-band is immediately above the lower 100 MHz of the CBRS band
(3550-3650 MHz) that is shared with the Navy and where PAL holders have priority over GAA use.
Prior to CBRS, it was a shared, licensed-by-rule band where WISPs had no protection from
interference but coordinated with other users to maximize coexistence. WISPs operate in the upper
portion of CBRS today in much the same way—on a GAA basis—but also benefit from the purchase
of PALs, or the opportunistic use of additional GAA bandwidth, in the lower 100 MHz portion of the
band.

The importance of GAA channels for high-capacity fixed wireless broadband service has become
particularly salient as the states begin deployments to the nation’s remaining unserved locations,
most in rural and remote areas, funded under the federal $42.5 billion Broadband Equity Access and
Deployment (BEAD) program. As of August 2026, 13 percent of the 3.79 million eligible BEAD
locations are set to receive coverage from fixed wireless providers.”! The share of locations relying
on high-capacity fixed wireless is higher in certain states: Illinois’s BEAD plan, the last of the states to
be approved, allocates roughly 24 percent of locations to fixed wireless coverage.”” In New York,
fixed wireless providers managed to secure bids for upward of 44 percent of eligible locations.”

The Trump administration’s BEAD program is placing significant faith in fixed wireless using CBRS
to provide durable coverage able to meet the program’s speed and reliability requirements. U.S.
Senators Deb Fischer and Ben Ray Lujan, the chair and ranking member of Senate Commerce
Committee’s Communications Subcommittee, recently emphasized this need in a letter to the FCC:
“Recently approved BEAD subgrantees...depend on CBRS to meet statutory speed and latency

% Tarana, “Next Generation Gigabit Wireless,” https:/taranawireless.com/our-mission/#the-solution.
" FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at Y 19 (2015).

! JTake Neenan, “With all BEAD Plans Approved, States and Territories Set to Spend $18.2 Billion on
Deployment ” Broadband Breakfast August 28, 2026

ion-on- de lo ment/.
7> Keely Quinlan, “All states and territories secure approvals from NTIA on BEAD final proposals,”
StateScoop, August 26, 2026,

7 BroadbandUSA “BEAD Final Proposal New York Overview,” National Telecommunications and
Information Administration (NTIA),

https://broadbandusa.ntia.gov/sites/default/files/2025-12/BEAD FP Overview NY.pdf.
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requirements. Consequently, the overall success of the BEAD program now leans heavily on the
continued dependability of the CBRS band as it exists today.””*

Today, according to WISPA, the trade association for hundreds of wireless ISPs providing broadband
to roughly 9 million mostly rural and small-town Americans, a far larger number of WISPs
“routinely use both PAL and General Authorized Access (GAA) spectrum, operating with 20 MHz and
40 MHz channels where neighbors exist, and 80 MHz channels in very rural areas, supporting
speeds from 100/20 Mbps up to gigabit service.”” Although 60 WISPs have purchased one or more
PALs, nearly all rely heavily on GAA channels for added coverage or capacity. Some examples
include the following:"

e Cal.net is a WISP that purchased 42 PALs that cover 127,000 potential customer
locations. However, Cal.net increasingly relies on GAA spectrum to cover a much
larger footprint of 560,000 locations across its enormous Central Valley and Sierra
Foothills service area.”’

e Interlakes Wireless has similarly told the FCC that although it bought four PALs at
auction, its rural South Dakota network “uses all of the GAA spectrum and most of the
PAL spectrum,” on a GAA basis, to serve over 25 percent of its rural customer base.”

e Yakama Nation is deploying CBRS to help narrow the digital divide in sparsely
populated areas across its over 1-million-square-mile reservation in eastern
Washington state. Lacking commercial mobile service, the Tribal government found
that Wi-Fi relying on 5 GHz spectrum did not have the range to provide needed

74 U.S. Senators Deb Fischer and Ben Ray Lujan, Letter to FCC Chairman Brendan Carr and Commissioners
Anna Gomez and Olivia Trusty (March 6, 2026),
https://www.lujan.senate.gov/wp-content/uploads/2026/03/L.ujan-Fischer-CBRS-Letter-to-FCC-03.06.26.pdf.
7> Letter from Josh Luthman, Chairman of the Board, and David Zumwalt, CEO, WISPA, to Marlene H.
Dortch, FCC, Promoting Investment in the 3550-3700 MHz Band, WT Docket No. 17-258 (Dec. 15, 2025),
https://www.fcc.gov/ecfs/document/121507224845/1. Any “reduction of the amount of GAA spectrum, or
substantial increases in permitted power—would create significant harm to WISPA members and the
communities they serve.” Id.

76 See CBRS: America’s Most Widely Utilized Mid-Band Spectrum Asset (5G-OT Alliance, et al., 2026) at
12-15 for additional examples.

77 Letter from Craig Stein, CEO, Cal.net, Inc., to Marlene H. Dortch, FCC, Promoting Investment in the
3550-3700 MHz Band, WT Docket No. 17-258 (Dec. 15, 2025),
https://www.fcc.gov/ecfs/document/1215823917714/1. “[R]educing available [GAA] spectrum would
directly translate into fewer households and businesses we can serve, lower speeds, and more
congestion.” Id.

78 Letter from Chad Benson, Owner, and Joel A. Brick, Technical Consultant, Interlakes Wireless, to
Marlene H. Dortch, FCC, Promoting Investment in the 3550-3700 MHz Band, WT Docket No. 17-258 (Dec.
15, 2025), https://www.fcc.gov/ecfs/document/12152746029820/1. “We purchased the PAL spectrum at FCC

auction to complement the GAA spectrum we were already using.” Letter from Benson and Brick,
Promoting Investment in the 3550-3700 MHz Band.
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coverage and capacity, so the Tribal government decided to augment it with CBRS,
which in Tribal areas is typically available across all 15 channels on a GAA basis.”

Higher Power Levels Would Undermine GAA Use of CBRS

As the sections above demonstrate, CBRS has exceeded expectations as an innovation band for direct
local spectrum access—fueling a growing diversity of use cases for private enterprise networks, as
well as more high-capacity and reliable fixed wireless networks that are narrowing the rural
broadband gap. Moreover, CBRS has demonstrated that a three-tier sharing framework combining
PALs and GAA use under common technical rules fills a productive gap in the wireless ecosystem.
Although local PALs have proven very useful for boosting wireless broadband coverage and
capacity, the broader and unique impact of CBRS is reflected in the fact that two-thirds of the band’s
users rely entirely on GAA channels, while 96 percent of all CBSDs are using GAA channels.

This dependence of virtually the entire CBRS ecosystem on shared GAA channels has raised red flags
in relation to proposals to dramatically increase allowed power levels in the band—and thereby
drastically shrink the availability of GAA spectrum. This would undermine today’s thriving CBRS
ecosystem premised on local use at relatively low power. The medium power limits the FCC set for
CBRS—much higher than unlicensed bands, but much lower than exclusively licensed mobile
bands—are specifically engineered for dense small-cell deployments, not traditional high-power
macro towers. “As a result, the band ensures that a manufacturing plant, a rural ISP, and a municipal
airport can all operate their own private networks in the same area without interfering with one
another, or the military.”®

This would change radically if the FCC adopts the significantly higher transmit power levels
proposed by national mobile carriers. As Figure 3 illustrates, proposals still pending in the FCC’s
ongoing proceeding to update CBRS rules “seek to raise allowable power levels by 32 times
(‘Category C’) and 320 times (‘Category D’) compared to the existing power limits.”® Another useful
comparison: The CBSDs (base stations) referred to throughout this paper are Category B
devices—and already operate at far higher power levels than the 4-watt EIRP maximum allowed for
Wi-Fi devices in the unlicensed bands. Category A devices are typically consumer handsets, IoT
devices, or other types of receivers.

7 Cambium Networks, “Case Study—Yakama Nation,” March 10, 2022,
https://brandcentral.cambiumnetworks.com/m/d090c9583823ac9/original/Updated-03-10-2022-Last Mile

Cambium _Case Study.pdf.
8 Clegg and Gibson, Negative Impacts of Higher-Power Operation at 3.
8 Clegg and Gibson, Negative Impacts of Higher-Power Operation at 3.
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FIGURE 3

CBRS Power Level Comparison
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Source: Andrew Clegg, “Negative Impacts of High Power in the CBRS Band” (Valo Analytica, New America webinar, May
6, 2026). Reprinted with permission.

New America

A recent technical study by Valo Analytica, led by co-developers of the SAS systems deployed by
Google and CommScope, used actual CBRS deployment data to simulate the impact of higher power
on three very different CBRS operators: John Deere, a manufacturer; Miami International Airport;
and Amplex Internet, a WISP serving homes in northern Ohio proximate to the Canadian border.*

Valo Analytica’s “Shadow SAS” simulations found that raising power to these levels would severely
disrupt the existing CBRS ecosystem. For example, Miami International Airport “risks losing nearly a
third of its network capacity if higher power is allowed,” undermining its baggage handling, public
safety, and Customs and Border Protection operations.* More broadly, it found that “if fewer than 2
percent of CBRS base stations are converted to high power, there would be a massive loss of data

% See Clegg and Gibson, Negative Impacts of Higher-Power Operation at 4-5. Valo Analytica created a
“Shadow SAS” that relied on the data and algorithms used by the FCC-certified SAS administrators. “To
help ensure the veracity of our conclusions, we partnered with SAS administrator Key Bridge Wireless to
support running our analysis code against current CBRS deployment data.” Clegg and Gibson, Negative
Impacts of Higher-Power Operation at 4, note 3.

% Clegg and Gibson, Negative Impacts of Higher-Power Operation at 2.
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throughput across the CBRS ecosystem.”®* Its overall conclusion, based on the data, is unequivocal:
“Increasing CBRS transmission power would dramatically increase harmful interference levels,
thereby disrupting the carefully calibrated CBRS ecosystem, reducing how many network operators
can co-exist in the band, and effectively overpowering and undermining existing PAL and GAA
operators’ ability to use the band....As a result of increased power levels, the diverse and
fast-growing array of operators using the CBRS band today would be reduced to a fraction.”®

In addition to the fact that a substantial increase in CBRS power limits would severely disrupt users
relying on GAA channels, it is simply antithetical to the stated purpose of a three-tier sharing
framework premised on a small-cell, local-access alternative to wide-area and exclusive spectrum
licensing. In adopting its CBRS rules, the Commission carefully considered and rejected proposals for
higher power limits. The Commission found that lower power limits would enable a more efficient
use of this spectrum by (1) allowing greater spatial re-use of the band, (2) reducing coexistence
challenges, and (3) increasing network capacity.*

Higher Power Levels Would Undermine the CBRS Ecosystem

A substantial increase in CBSD power limits will be most disruptive, inefficient, and harmful if it
applies to the GAA portion of the band. Current GAA users would suffer a classic tragedy of the
commons as more and more operators turn up their power levels either to expand coverage or,
more likely, to preemptively defend themselves against other GAA and adjacent-channel PAL users
who have increased their power or could be expected to do so in the future.?’

The harmful impacts of higher power limits are certain: Fewer GAA channel assignments will be
available as coverage areas grow and overlap, and as aggregate interference is magnified. GAA
channels will be used less efficiently as spectrum re-use diminishes. Anywhere near the U.S.
coastline—where the majority of Americans live—the dynamic protection areas and the frequency
of intermittent loss of channel availability will almost certainly increase enormously as the Navy
and NTIA demand more restrictions to account for high power. Mutual interference will
substantially increase among GAA users on both a co-channel and adjacent-channel basis. Mutual
interference between GAA and PAL users on adjacent channels will also become more common.

Many GAA users will find their investments in CBRS degraded or unusable as conflicts and harmful
interference from other users become more common, or because they cannot afford to replace the

CBSDs they purchased in reliance on the Commission’s current rules. New entrants and innovation
in the band will be deterred, particularly among less sophisticated and less deep-pocketed users

8 Clegg and Gibson, Negative Impacts of Higher-Power Operation.

% Clegg and Gibson, Negative Impacts of Higher-Power Operation at 1.

% FCC, Report and Order, Commercial Operations in the 3550-3650 MHz Band, at 1 214 (2015).

87 See Comments of the Public Interest Spectrum Coalition (PISC), Promoting Investment in the 3550-3700
MHz Band, GN Docket No. 17-258, at 10-14 (Nov. 4, 2024).
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seeking direct local access for private networks, including especially schools, hospitals, libraries,
college campuses, and other public sector entities. Moreover, even if a GAA user is able and willing
to purchase Priority Access licenses, the vast majority of the seven PALs in each county are already
owned and therefore unavailable for purchase or lease unless the current owners agree to part with
them.

Similarly, the impact on WISPs leveraging CBRS to deliver higher-capacity fixed wireless broadband
to rural, Tribal, and other less densely populated communities could be catastrophic.*® Rural WISPs
are typically not in a position to purchase multiple county-sized PALs that might insulate them
somewhat from the harmful impact of high power levels. Like most users that rely on GAA, WISPs
are in a poor position to “rip and replace” recently purchased CBSDs and end user devices designed
in reliance on the Commission’s rules and current power levels. Moreover, the point-to-multipoint
CBSDs already deployed at current power levels can already reach customer locations at distances of
up to 20 miles while still providing broadband service in excess of the 100/20 Mbps BEAD
requirement, a reality that has further reduced WISP support for higher power.

These harms will be compounded by the fact that, contrary to the expectations set by the FCC’s 2015
Report and Order, current CBRS rules do not allow Spectrum Access Systems to mandate or enforce
coordination among GAA users, nor do they actively assist voluntary coordination. Because SAS
administrators simply grant requested channels—and do not inform which are in use or propose
which channels would avoid conflicts with other users—raising the power levels would only
increase potentially avoidable conflicts and interference. Worse, because there is no transparency
about actual channel use or deployment locations, GAA users cannot readily coordinate to minimize
conflicts and interference.

Conclusion

The FCC’s innovative three-tier sharing framework in CBRS has proven to be a winning formula. It is
working as designed and projected to grow significantly in its current form. The current GAA tier is
particularly indispensable. Although GAA lacks guaranteed interference protection, GAA has
become the indispensable engine of the band for most operators. Virtually all CBRS users—including
PAL holders—are deeply dependent on GAA channels. Most CBRS deployments rely entirely on GAA
spectrum, while many PAL holders combine their licensed spectrum with GAA to expand capacity or
fill coverage gaps. The PAL and GAA tiers are successfully working in tandem, as complementary
layers of the same shared-access framework.

As dynamic sharing and other shared spectrum approaches become increasingly necessary, the
CBRS sharing framework is critical as a model and proving ground. This is particularly true for
sharing additional military and other federal spectrum bands that cannot be cleared for high-power

% See Letter from WISPA, Promoting Investment in the 3550-3700 MHz Band.
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and contiguous use over very large areas by exclusively licensed operators. CBRS—and GAA
coexistence in particular—is an evolving model for an alternative to clearing the military off bands
and is therefore crucial given the reality that military systems have few places to move, making
more dynamic forms of sharing essential.
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