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Spectrum Coexistence
for the Marine Corps

Understanding the Importance of the National Spectrum Strategy of 2023

or the Marine Corps, it is im-

perative to understand the

strategic implications of the

National Spectrum Strategy,
published in November 2023, in the
context of modern warfare and de-
fense technology. This strategy, which
seeks to revamp spectrum policy for
efficiency of the radio frequency (RF)
portion of the electromagnetic spec-
trum (EMS), is a clear indicator of the
increasing reliance of both military and
civilian sectors on this critical resource.!
The EMS, a finite and invaluable asset,
is now at the forefront of strategic con-
cerns due to its role in enabling quality-
of-life enhancements for Americans and
ensuring national security.

In the military context, the EMS is
indispensable, spanninga range of elec-
tromagnetic radiation from radio waves
to microwave and millimeter-wave
transmissions (e.g., very high frequency/
ultra high frequency communication to
air traffic control radar to high-resolu-
tion mapping). Itserves as the backbone
for data and information transfer across
all warfighting domains. Mastery and
flexibility within the EMS are as crucial
as physical maneuverability on the bat-
tlefield, ensuring our forces maintain
superiority across tactical, operational,
and strategic dimensions. Unhindered
access and capabilities within the EMS
are vital for sustaining our operational
edge in both national and multinational
endeavors.

Today, the Marine Corps expe-
riences many restrictions and con-
straints when it comes to operating in
the EMS. In several cases, Marines are
not allowed to operate certain radios in
some countries outside of the United
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States, new plans for spectrum realloca-
tion will prohibit certain radar systems
from operating on our bases, and cer-
tain electromagnetic warfare systems
cannot operate on the land or in the air
because of potential interference with
commercial systems and first-responder
networks. These restrictions thwart ef-
forts for Marines to conduct training,
build system proficiency, integrate with

Key to addressing these challenges
are the concepts of spectrum sharing
and spectrum coexistence. The Nation-
al Institute of Standards and Technol-
ogy defines spectrum sharing as a meth-
od to optimize airwave use, allowing
various user categories to coexistin the
same frequency bands.? Spectrum co-
existence, meanwhile, enables multiple
wireless devices and services to operate
concurrently in the same RF band with-
out causing detrimental interference.?
The key difference between these two
approaches is sharing develops mod-
ernized allocation techniques for user
prioritization in frequency bands and
channel spacing, while coexistence al-
lows access anytime anywhere in the
frequency bands and channels.

The pursuit of spectrum optimiza-

Mastery and flexibility within the EMS are as crucial
as physical maneuverability on the battlefield, ensur-
ing our forces maintain superiority across tactical,
operational, and strategic dimensions.

other forces, and even command and
control their units.

The growing demand for RF spec-
trum, paralleling the global commer-
cial surge for data and bandwidth,
has sparked intense competition for
spectrum resources. This scenario has
prompted the DOD to pivot strategi-
cally toward collaborative efforts with
commercial entities, seeking cutting-
edge solutions for enhanced spectrum
access and efficiency.

tion and efficiency for the Marine Corps
necessitates a multifaceted approach,
encompassing diverse access scenarios,
innovative sharing techniques, and on-
going research to refine these methods.
This requires military systems to be
“smart” with the capability to work
within domestic and international
rules, permissions, and laws so they
can find, access, and use space in the
spectrum without encumbering other
users. However, progress hinges on up-
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dating spectrum management policies
and laws to align with technological ad-
vancements and anticipated spectrum
use.

The National Institute of Standards
and Technology’s Communications
Technology Laboratory spearheads
research in spectrum sharing, explor-
ing tiered access models and coexis-
tence strategies. This research is vital
for policy formation and equipping
regulators with tools to manage shared
spectrum use, minimizing interference
with primary users, including military
operations.

Marine Corps, an integrated approach
encompassing aeronautical, terrestrial,
and space components is crucial. This
encompasses not only traditional RF
spectrum but also transmissions using
visible light and lasers as well as requir-
ing future systems to have the ability
to scrutinize the complexities of gov-
ernance and natural laws of physics to
gain access within the EMS.

To meet future bandwidth require-
ments, Marine Corps spectrum-depen-
dent systems need advanced multi-band
capabilities and the ability to integrate
with environments spanning RF to

Future success hinges on the DOD’s articulation of
military needs for international spectrum access and
reforming the current frequency assignment process
to reflect technological advancements.

The National Telecommunications
and Information Administration, in
concert with the Federal Communica-
tions Commission and industry stake-
holders, plays a pivotal role in managing
U.S. RF spectrum usage. Their efforts
involve continually updating the allo-
cation plan for the radio spectrum (0-
300 GHz) to address evolving domestic
and international needs.# The United
States must also align its strategies with
the International Telecommunications
Union guidelines, especially consider-
ing the challenges posed by nations like
China in the 5G and emerging 6G cel-
lular markets.

Discussions at the World Radiocom-
munication Conference 2023 high-
lighted global spectrum management
priorities that directly impact national
security and economic interests. The
United States expressed concerns over
proposals to prioritize and reallocate
mid-band spectrum for commercial
5G and 6G applications, citing secu-
rity implications and the necessity to
protect spectrum used in DOD radar,
intelligence, and future military opera-
tions.>

In addressing future wireless archi-
tecture and spectrum demands for the
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light. Technologies like micro-tech-
nology, software-defined radios utiliz-
ing artificial intelligence and machine
learning algorithms, quantum process-
ing, photonics, and laser communica-
tions represent a paradigm shift.¢ These
technologies, already in existence and
continuing to mature, are critical for
keeping pace with projected advance-
ments like Terabyte Internet speeds by
2030 and the potential availability of
personal quantum computers by 2035.”

Commercial research and testing in
these kinds of rapid technological ad-
vancement and integration techniques
outpace traditional military acquisition
cycles, underscoring the necessity of
collaboration with academia and the
commercial industry. Partnerships with
entities like the National Spectrum
Consortium are essential to leverage
advancements in emerging technolo-
gies for military use. However, achiev-
ing spectrum coexistence will largely
depend on developing government-in-
dustry partnerships that are cooperative
rather than competitive.

In summary, developing ways to
coexist and modernize spectrum us-
age is foundational to the evolution
of future electromagnetic capabilities

and operations, crucial for maintaining
technological superiority, and neces-
sary for cooperative economic growth.
The Marine Corps, in navigating this
evolving EMS landscape, must balance
military operational needs with the
growing demands of the commercial
sector. This requires continual inno-
vation, policy evolution, and techno-
logical advancement to meet adversarial
challenges. Future success hinges on the
DOD’s articulation of military needs
for international spectrum access and
reforming the current frequency assign-
ment process to reflect technological
advancements. Ultimately, redefining
regulatory models will unify diverse
spectrum services into a singular, ef-
ficient network, enabling military and
economic success.
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