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1. Executive Summary

Two important documents act as the foundation of this investigation. One is the “One Big
Beautiful Bill Act” (OBBBA), also known as the “Working Families Tax Cuts Act” passed into public
law in 2025. This piece of legislation calls for tax cuts for working families, and to pay for those tax
cuts, the act calls for the auction of a large amount of radio frequency spectrum, specifically 800MHz
of spectrum total over several auctions, by the year 2034. Non federal entities (typically private
companies) will attend these spectrum auctions and bid for the licenses that grant them the right to use
the bands of frequencies they need to conduct their operations. That money goes to the US Treasury.
Out of the 800 MHz, 500 MHz of that needs to be spectrum used by federal entities (like NASA, DoW,
NOAA, etc.) that must be re-allocated for full power commercial use. And the other 300 MHz needs to
be from non-federal use, selected by the FCC, the government organization that manages non-federal
spectrum utilization. [28]

The second document that is foundational to this paper is President Trump’s 2025 memorandum
titled “Winning the 6G race”. In this memo, the president discusses the auction discussed in the
OBBBA by saying the United States needs to be a leader in 6G and that the NTIA (the government
entity that manages federal use of spectrum) should start studies on bands to reallocate for full power
commercial use. These bands of study will consist of the frequencies to be auctioned in the auctions
discussed in OBBBA. [31]

With these two documents in mind, we are at a pivotal point in the history of spectrum use. We
are seeing a mass migration over from federal to commercial use, and there needs to be extensive

research and discussion to support the decisions made related to this migration.



The author makes recommendations with respect to 4 key objectives:

1) Maintain US’ position of leadership in wireless connectivity and 6G

2) Balance fair and equitable access of spectrum across stakeholders

3) Raise sufficient revenues to the Treasury

4) Minimize the negative impact to incumbent users

Given these four objectives, the author recommends the following:

1) The NTIA should finish their studies of the four bands and share the results with the FCC as
soon as possible

2) The FCC should take in the results of the NTIA studies, consider previous auction dynamics,

and set up the OBBBA auctions in such a way as to effectively meet the four objectives listed above
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2. Background

All wireless technologies, from Bluetooth, WiFi, cell phone calls, streaming, and so much more
rely on electromagnetic (EM) waves to carry information over the air. Companies, government entities,
hobbyists, researchers, and so many more stakeholders utilize these EM waves to conduct their
operations, but one cannot simply use these EM waves as they wish. If two entities transmit EM waves
at the same frequency in similar geographic regions at the same time, those two transmissions will
interfere with each other, so both systems won’t be able to work. EM waves come in different
frequencies, and stakeholders put these waves on a spectrum — with lowest frequencies on the left and
the highest frequencies on the right. The term “spectrum” is used to refer to these EM waves. The term
“band” refers to a range of frequencies in the spectrum. [27]

Spectrum is a finite resource — we can’t make more of it. So, we need to cram all wireless
technologies in this finite range of EM wave frequencies. This makes interference a common problem
and subject of research and discussion, especially in the recent decades where advancements in
wireless technologies have exploded and we are cramming more and more applications into the same
amount of spectrum.

In order to combat this problem of interference, the US government allocates (assigns a purpose
to) every band of spectrum so stakeholders know which bands of frequencies they should use for their
respective operations. Spectrum is a public resource, as discussed in the Communications Act of 1934.
Therefore, the government manages spectrum with the aim to use it in a way that serves the public
interest and convenience. If a company wants to use a certain band for their operations, they need to
prove to the government that they have the capabilities to use that spectrum effectively in order to

participate in an auction of licenses for that band. If permitted to bid at the auction, and if the company



bids the highest amount while adhering to the auction rules, they obtain the right to use that band of
spectrum via a license. The company doesn’t “own” that spectrum though. Nobody “owns” any
spectrum. The company owns the right to use the spectrum through a license — but those rights are
quite limited. The company can’t just sell or lease their license to others as they wish. They can only do
these things if the transaction is approved by the Federal Communications Commission (FCC), a
government agency of the United States responsible for managing non-federal use of spectrum. If the
FCC finds the company not using the spectrum efficiently, the FCC can revoke the company’s license
and re-auction it to another bidder in hopes that the spectrum will be better used by the new user, with
no refunds to the old user.

The One Big Beautiful Bill Act (OBBBA) aka Working Families Tax Cut Act (WFTCA) calls
for the auction of 800 MHz of spectrum, which is due in 2034. Out of the 800MHz, the NTIA is
responsible for selecting 500 MHz of spectrum that is currently used by federal incumbent users. They
have selected only 5 MHz at this point. The FCC is responsible for selecting the remaining 300 MHz of
non federal spectrum to be re-auctioned, and they have gotten 160MHz already set up for auction in the
next year [30]. As we can see, the FCC is well on their way but the NTIA is trailing behind. [28]

Furthermore, President Trump wrote a memo in 2025 titled “Winning the 6G Race” which
discusses this auction and includes a charge to ensure licenses get in the right hands to put the US in a

position of leadership in 6G and the next era of wireless connectivity. [31]
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3. Mission Statement

From the OBBBA, we have a call to auction 800 MHz total spectrum for the purpose of full
power commercial use. The author recommends the auction be set up in such a way as to meet these

four objectives:
1) Maintain US’ position of leadership in wireless connectivity and 6G
2) Balance fair and equitable access of spectrum across stakeholders
3) Raise sufficient revenue to the Treasury
4) Minimize the negative impact to incumbent users

The audience for these recommendations are the National Telecommunications and Information

Association (NTIA) and the Federal Communications Commission (FCC).

4. First Recommendation

My first recommendation is for the NTIA to finish the studies they are conducting for re-
allocation. In the interim, we can investigate stakeholder positions, creative solutions, and adjustable
parameters that can be explored. Specifically, we can look at the 5 MHz of spectrum the NTIA has
already selected for re-allocation from federal to full power commercial use.

The 500MHz of spectrum the NTIA needs to re-allocate to full-power commercial use needs to

be within 1.3GHz and 10.5GHz.



[1]

The NTIA is currently studying four different bands in this range. Specifically:

1675-1695 MHz (the 1.6 GHz band)
2700-2900 MHz (the 2.7 GHz band)
4400-4940 MHz (the 4.4 GHz band)

7125-7400 MHz (the lower 7 GHz band)

These progress bars from spectrum.gov show how far along the NTIA is in studying each band:

12 12
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Figure 1: NTIA Progress on Studies
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Based on this figure, we can see that the NTIA has a long way to go, and I recommend they
prioritize the completion of these studies so that the auctions can move forward. In the interim, we can
look at the 5 MHz of spectrum the NTIA has already selected for re-allocation purposes. In doing so,
we can develop an understanding of stakeholder positions, creative solutions, and adjustable electrical
parameters that the NTIA is looking at to recommend bands for auction. With this understanding, we
can see how their approach can meet the four objectives. The 5 MHz already selected is the band of
1675-1680MHz. [1]

The incumbent user is the National Oceanic and Atmospheric Administration (NOAA) and they
use this band to perform weather detection, forecasting, and reporting services to Americans under the
National Weather Service (NWS). [2] [3]

NOAA uses a sophisticated architecture to sense weather phenomena and transmit that
information to Americans who need it, whether it be just to check the weather in the morning or for
first responders to send life-saving help on time. Cell phone service carriers that provide service like
4G LTE want to use this band for their operations as well.

There are two satellites called “GOES” satellites, that are up in space and sense weather
formations of clouds, air pressure, humidity, etc. The satellites then send this data down to a data
processing center in Virginia, and that center sends the processed data back up to the satellite, all
wirelessly. The satellite then broadcasts the processed data to all corners of the country wirelessly. Each
of these transmissions utilizes their own channel, or sub-band of frequencies in or around the 1675-
1680MHz band.

But not all weather data can be detected from the skies. There are many ground-based modules
called Data Collection Platforms (DCPs). These modules are by streams to detect water levels, forests

to predict dryness and wildfire possibility, mountains to detect air pressure, etc.
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DCPs send their data to the GOES satellites and the satellites translate that raw data into another
frequency band, and then broadcasts the ground based data to various receivers across the country.

Some illustrations taken from the NOAA SPRES report, the report responsible for determining
the feasibility of re-allocation of this 5 MHz wide band, is shown below for the reader to get a better

understanding of the systems at play.

GOE_S-E&ST GOES-Storage GOES-West
75.2° West 150° West o _ 137.2° West

Figure 3.1-4. Schematic showing flow of data from DCPs to DRGS ground stations.

Figure 2: Ground Based System
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=

Figure 3.1-3. Flow of GOES-R sensor data to NOAA ground processing sites where GRB is generated, uplinked
to the satellite, and broadcast to GRB users.

Figure 3: Space Based System

In this architecture, there are 3 applications that are at risk due to commercial sharing of the
1675-1680 MHz band.

1) Data Collection Service (DCS) — broadcast of ground-based weather data to general public

2) GOES Rebroadcast (GRB) — broadcast of space-based weather data to general public

3) HRIT/EMWIN - also a broadcast, but low data rate and made specifically for emergency

responders

While these 3 systems are near the frequencies of 1675-1680 MHz, they use slightly different
frequency bands:

DCS: 1679.7-1680.14 MHz (right inside the band)

GRB: 1681.15-1692.05 MHz (slightly outside of the band)

HRIT/EMWIN: 1693.5-1694.7 MHz (significantly outside the band)
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DCS is the service that is most likely to experience interference since it is right inside the 1675-
1680 MHz band. GRB and HRIT/EMWIN are less at risk because there’s a little bit of frequency
separation between their transmission bands and 1675-1680 MHz, but GRB is still at significant risk
because that separation isn’t that much, so it is at high risk for out of band (OOB) interference from
potential commercial LTE providers.

The SPRES report discusses that LTE downlink (cell tower to mobile phone transmission)
would be way too high power, since a cell tower is a powerful transmitter. It would totally disrupt DCS
and the OOB interference would be too much for the GRB system to handle, and perhaps even too
much for the HRIT/EMWIN systems which is even farther away from the 1675-1680 MHz band.

On the contrary, the uplink scenario (mobile phone to cell tower transmission) is much lower
power since a cell phone produces a much lower power signal than a cell tower, as discussed in the
SPRES report. This uplink scenario could allow the possibility of sharing due to the fact that the low
transmission power results in negligible out of band interference, which can save the GRB system. In
order to protect the DCS, the government would simply implement static protection zones around the
DCS receivers with a certain kilometer radius, which wouldn’t be that large since it’s the low power
uplink scenario, so the commercial users can still get good coverage.

This is a win-win situation. And, notice how this framework considers objective 4: minimizing
the impact of incumbent users. If this framework is implemented, NOAA wouldn’t have to change any
of its hardware infrastructure. This framework also upholds the objective of maintaining leadership in
6G and wireless connectivity, since commercial users can have access to this band to propel innovation.

This is the type of framework that can allow commercial users to use spectrum for their

operations while not disrupting federal use. [4][5]
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The rest of the 1.6 GHz band and the other three bands of study should be looked at in with the
same analytic procedure. Looking at the incumbent users, proposed new user functionality, and
thinking about power levels, antenna pattern, and other electrical parameters to ensure safe co-
existence with incoming commercial use is what is needed to uphold the four objectives for the

WFTCA auctions.
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5. Second Recommendation

My second recommendation is that the FCC should consider past auctions and the results of the
NTIA studies when conducting the auctions for the WFTCA to effectively uphold the 4 objectives.
Let’s start by comparing and contrasting two past auctions: CBRS and lower C-band.

Citizens Broadband Radio Service (CBRS) is a three-tiered sharing scheme. The Navy is the
incumbent user for their radar systems used in training military pilots to land on water based landing
strips. But since that only happens every so often, and just on the coasts, that spectrum can be used by
more people at different places and at different times. The second tier are Priority Access License
Holders (PALs). Their transmissions cannot interfere with the Navy incumbents. The bottom or third
tier are the General Authorized Access users (GAAs). GAAs cannot interfere with the PALs nor the
Navy. PALs pay for their licenses. GAAs don’t pay anything.

During the CBRS auctions, only $4 billion of proceeds were generated. That’s not that much,
and that makes sense because the only ones paying (the PALs) didn’t value the licenses as much as full-
exclusive use licenses. In other words, since they would be required to turn off their transmission if the
Navy needed them to, there would be less stakeholder certainty and less reliable cell service, so that
kind of license wasn’t that valuable to the bidders.

However, the PALs are still being used, and more pertinently, the GAA tier has been growing
rapidly. According to NTIA report 25-575, almost all devices using the CBRS spectrum had some GAA
functionality, and many were just GAA. This means rural communities, under served communities,
small businesses, and more kinds of stakeholders took advantage of the free spectrum to uphold their
operations. This sharing scheme upholds the priority of fair and equitable use quite well, and while the

upfront proceeds at the auction weren’t that high, the overall value that CBRS brought to society was
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quite significant. The idea of “winning the 6G race” isn’t just about maximizing a revenue figure on a
balance sheet of some large company — it’s about using spectrum to best serve the public interest and
maximize the value to society, specifically in terms of the next generation of connectivity. [6]

Let’s look at another example - lower C band. This auction grossed over $81 billion in proceeds.
It sold exclusive use licenses in defined geographic areas, so if someone held a license for a band of
spectrum in Chicago for example, nobody else could use that band in Chicago at any time, under any
conditions. This type of auction is great for generating revenues to the Treasury since companies are
willing to pay top dollar for exclusive use licenses. The big 3 carriers (Verizon, T-Mobile, AT&T) were
responsible for over 95% of those proceeds. This auction didn’t really uphold the objective of
establishing fair and equitable use of spectrum, since only the big 3 carriers had the massive budgets to
pay for the exclusive use licenses. However, this auction was great in upholding the primary objective:
maintaining US leadership in 6G and wireless connectivity. Lower C band is the spectrum that supports
a lot of the 5G functionality we enjoy today. [7] [24] [25]

What about the incumbents to the lower C-band? The incumbents to lower C-band weren’t
actually government, but private mobile satellite companies. The Big 3 paid these incumbents extra to
move out of the band quickly so they could start their buildouts that would use their new lower C band
licenses. One can make the argument that this transaction was done fairly, and the incumbents were
fairly accommodated and moving to another band wasn’t that difficult. They weren’t just told to move
and figure it out — they were paid very well to do so quickly and efficiently. [26]

After looking at these two schemes, we can see that we need to include both exclusive use
licenses like in lower C-band and shared/free licenses like in CBRS to uphold all 4 objectives. Neither
one or the other alone can uphold the 4 objectives, but together they can. Now, exactly which bands

should be sold on exclusive use licenses and which bands should be sold on shared licenses, and what

17



that sharing scheme should look like, is an interesting area of future study, and one that will most likely
be explored after the NTIA is finished with their studies of the 4 bands.

Let’s go back to that “fair and equitable use” objective when considering how the FCC should
handle the OBBBA spectrum auctions. First, let’s look at a mechanism implemented in other domains
to uphold fair and equitable use, and then let’s look at another historical event in spectrum policy.

Various government bodies [8][9] utilize government set asides of resources in an effort to
encourage fair and equitable use for small businesses and veteran contractors. The FCC could set aside
a small part of the 800 MHz of spectrum that is being auctioned for free exclusive use to eligible small
businesses/startups that do cutting edge research in 6G. That would allow these smaller entities full
access to valuable spectrum, and supporting research in 6G in that way can really help out the nation as
a whole in terms of leadership position in 6G. This would really emphasize the objective of fair and
equitable use as well. The limitations is that there would be no revenues generated since there wouldn’t
be an auction for set-asides, and as a result any incumbents in the bands couldn’t rely on those revenues
to move out of the band.

Let’s look at a historical event in the domain of spectrum sharing: FirstNet. During the tragedies
of the 9/11 attacks, first responders didn’t have a reliable communication system to get to the
emergency sites in a quick, coordinated way. After this, the government made the FirstNet Authority,
which was a governing body whose purpose was to build a mobile network that first responders could
use in emergency situations. However, in order to build this network, they needed to partner with
private industry which had the large capital resources to do the buildout required for the network. The
FirstNet Authority partnered with AT&T. FirstNet now uses AT&T infrastructure to provide that fast,
reliable, “always on” connection to first responder subscribers, and AT&T was gifted a band of
spectrum — Band 14 — to do this. AT&T could also use Band14 to supplement their coverage for their

regular customers, so it’s a symbiotic relationship. This supports fair and equitable use since a not-so-
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wealthy stakeholder — first responders — gain value and obtain access to spectrum needed to save lives
and prevent tragedies in emergency situations. However, no money was provided to the Treasury due to
this agreement — all proceeds from the AT&T contract went into a trust fund to further support the first
responder network. So a scheme like this would not work to pay for working families’ tax cuts
discussed in the OBBBA. [10-13]

Some have suggested that the FCC could do something like auction off a band of spectrum to
one of the big 3 carriers, and require the carrier to partner with a startup or a lab that is focusing on 6G,
emulating the symbiotic relationship that FirstNet and AT&T have built. That would emphasize the
objectives of keeping the US as a leader in the 6G race, fair and equitable use, and sufficient revenues
to Treasury (since the big 3 would be participating in an auction and not receive a gift like band 14).

The FCC should consider the value of unlicensed mechanisms like CBRS, collaboration efforts
like FirstNet, and high upfront revenue exclusive license efforts like lower C band. They should also
take into consideration the findings from the NTIA studies. With all this input information, they should
set up the auction in a way to effectively meet the 4 objectives. In this section, we have found that we
need both unlicensed and licensed bands at this auction to meet all 4 objectives, and implementing

things like partnerships and set-asides can hit those objectives even more effectively.
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6. Limitations & Future Work

There are many limitations to this study and future work is needed. This section seeks to
address some possible avenues to take this study further.

Some have said that it is great to study auction mechanisms and set up the auction in the most
efficient and effective way, but one can make another argument from an alternative angle. Imagine a
theoretical situation, which was developed using prompts to Google Gemini Pro, where an auctioneer is
auctioning off real estate to a room of prospective business owners. Say the auctioneer does extensive
research in a similar fashion as we have done in this paper, such that they determine a set of objectives
and set up the auction in such a way that the outcome of the auctions meet those objectives more
effectively than any other possible outcome. Say the outcome is that person A, B, and C win plots of
land to build their respective businesses on and no one else wins licenses.

What if person A, B, and C had to wait 2 years before using their newly won land licenses?
Would they pay less at the date of auction? Of course! This is due to the time value of money. The
winners of the auction want to use the licenses they won right away to start making money and offset
the costs incurred to them in the process of acquiring that license. The longer they have to wait, the less
they’ll value the licenses during time of auction, the less value to society they can contribute, and it’s
not very fair to the winners.

The same idea can be applied to spectrum licenses. The process from selecting a band for
sharing/re-allocation to actually using that band for the new purpose takes many years. The incumbent
users need to run studies on how they can implement their system in the new band they are being re-
allocated to. The new users need to build the physical infrastructure (cell towers, receivers, computer

chips, etc) to support their operations in the band they won licenses for. And many other complex steps.
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As was mentioned in the previous section, during the lower C band auction, the winners of the
licenses paid extra at the auction so the incumbents could move out of the bands quicker so the winners
wouldn’t have to wait as long to use the new licenses.

Currently, the Spectrum Relocation Fund (SRF) is the source of funds that federal incumbent
users can draw upon to move out of their band. As hinted to previously, moving out is a complex
process that requires buying new hardware tuned to the new frequencies, running feasibility studies,
conducting experiments for corner cases to ensure same functionality, and more. However, obtaining
these funds can be a slow process, and some have suggested implementing a more streamlined
approach to obtaining SRF funds would uphold all four objectives, since better source funding to the
incumbents would allow the new users to deploy their technologies faster, maintaining US leadership;
it would be fair to everyone involved; it would result in more revenues at the auctions since the bidders
would value the licenses more; and it would be treating the incumbents better. This could even be more
valuable than optimizing auction mechanisms.

Furthermore, the purpose of the SRF is to ensure equal functionality in the new band the federal
incumbents are being relocated to. Some have suggested allowing the use of these funds to support
system upgrades, since that could allow for more spectral efficiency and value to the public in the long
run. These SRF suggestions were developed with some prompting with Google Gemini Pro. [15-19]

Furthermore, this paper aims to provide a general policy framework. More rigorous economic
analyses are required to truly evaluate different kinds of short and long term values to make
quantifiably justified decisions for the WFTCA auction. Lastly, some have suggested upgrading legacy
systems. The NOAA/NWS system discussed earlier in the paper is decades old, but with the advent of
Internet Protocol, some have suggested replacing some of the transmissions in the GOES satellite

system, along with other legacy incumbent systems, to be transmitted via the internet as opposed to the
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current status quo of over-the-air spectrum use. This could improve spectral efficiency, free up

spectrum, and help uphold the 4 objectives discussed in this paper.
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7. Conclusions

This paper provides an introductory policy discussion on an upcoming opportunity: the auction
of 800 MHz worth of spectrum due by 2034. Setting up an auction is like an art and a science: there is
so much the auctioneer can do to ensure the outcomes of the auction meets their objectives. I suggest 4
objectives that I believe the WFTCA auctions should meet. These 4 objectives are 1) set up the US as a
leader in 6G and wireless connectivity, 2) ensure fair and equitable use of the 800 MHz of spectrum 3)

raise sufficient revenues to the Treasury and 4) minimize inconvenience to the incumbents.

I recommend two things: 1) the NTIA should finish the studies they have started so the FCC
knows which 500 MHz of federal spectrum will be up for auction and under what conditions and 2) the
FCC should take the results of these studies, past auctions, and solutions in other domains to set up the

auction in such a way as to meet the 4 objectives.

We looked at the 5 MHz of spectrum the NTIA has already selected for re-allocation, and
learned that creative solutions, like limiting the new commercial users to the uplink scenario, can
ensure feasible sharing, and these solutions need to be explored and applied to the WFTCA auctions.
We looked at two past auctions (lower C band and CBRS) and realized that we need to implement both
exclusive-use license and shared-use license assignments — not one or the other in isolation - to meet
the 4 objectives. We also looked at things like government set-asides in other domains and private-
public partnerships (FirstNet) and realized these schemes can be implemented in the WFTCA auction
to meet the 4 objectives even more effectively. Lastly, we considered limitations of this study and

future avenues of research.
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I would like to thank the reader for their time and effort in reading this paper. It has been a great
experience for me, and I look forward to exploring telecom policy more in my Master’s program and

beyond! Go Dawgs!
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