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. OVERVIEW

A. The Presidential Mandate

Today, wireless technologies are essential in supporting Federal agency missions crucial to the
nation and enabling commercial and non-Federal public safety operations that support economic
growth and safeguard lives and property. As changing government missions increase demands
for mobility and agility, and private sector uses continue to expand, spectrum’s role as a critical
asset intensifies. To ensure that United States’ spectrum policy for the 21* Century continues to
harness fully the power of the airwaves to meet Federal mission requirements and to enhance
prosperity, President George W. Bush established the Spectrum Policy Initiative (Presidential
Initiative) in 2003.> The goal is a U.S. spectrum policy for the 21 Century that will foster
economic growth; ensure our national and homeland security; maintain U.S. global leadership in
communications technology and services; and satisfy other vital U.S. needs in areas such as
public safety, scientific research, Federal transportation infrastructure, and law enforcement.

B. The Federal Response

The Federal Strategic Spectrum Plan (Federal Plan) is an important component of the
Presidential Initiative. In a 2004 Executive Memorandum (Appendix A), the President directed
Federal agencies to formulate within one year agency-specific strategic spectrum plans (“agency
plans”) that include: (1) “spectrum requirements ... for future technologies or services,” (2) “the
planned uses of new technologies or expanded services requiring spectrum,” and (3) “suggested
spectrum efficient approaches to meeting identified spectrum requirements.” The 2004
Executive Memorandum also required that the Department of Homeland Security (DHS),
through consultation with other Federal, state and local agencies, develop a Spectrum Needs Plan
“to address issues related to communications spectrum used by the public safety community, as
well as the continuity of Government operations.”? The Federal Plan thus incorporates these two
additional key elements.

C. The Federal Needs

Fifteen Federal agencies submitted agency strategic spectrum plans to the National
Telecommunications and Information Administration (NTIA) in November 2005 for inclusion in
the Federal Plan.® As directed by the President, NTIA integrated the agency plans and the DHS

! Memorandum for the Heads of Executive Departments and Agencies, Spectrum Policy for the 21st Century, 69
Fed. Reg. 1569 (Jan. 9, 2004), 39 WEEKLY CoMp. PRES. Doc. 726, 727 (May 29, 2003), available at
http://www.whitehouse.gov/news/releases/2003/06/20030605-4.html.

2 Presidential Determination: Memorandum for the Heads of Executive Departments and Agencies, Improving
Spectrum Management for the 21st Century, 40 WEekLY ComP. PRES. Doc. 2875 (Nov. 30, 2004), available at
http://www.whitehouse.gov/news/releases/2004/11/20041130-8.html (hereinafter “2004 Executive Memorandum?”),
attached as Appendix A.

® In response to the 2004 Executive Memorandum, the following agencies submitted agency-specific plans in
November 2005: the Departments of Agriculture, Commerce, Defense, Energy, Homeland Security, Interior,
Justice, State, Transportation, Treasury, and Veterans Affairs; and the United States Postal Service; the Broadcasting
Board of Governors; the National Aeronautics and Space Administration; and the National Science Foundation.



Spectrum Needs Plan into a Federal Strategic Spectrum Plan that provides the foundation for a
national strategic vision to meet critical future spectrum needs. This foundation supports NTIA’s
goal of changing the current spectrum management system into a new model. This new and
evolving spectrum management system will 1) enable more efficient and effective use of this
vital resource; and, 2) where feasible and appropriate, increasingly allow dynamic access to
spectrum.

Appendix B to this document is organized as follows: (1) B-1 provides a comprehensive
description of current Federal spectrum use and future spectrum requirements of the 15 Federal
agencies, by radio service, frequency band, and spectrum-supported systems; (2) B-2 addresses
public safety spectrum requirements; (3) B-3 discusses new technologies; and (4) B-4 contains
summaries of the agency-specific strategic spectrum plans.

D. The National Response

The President directed that NTIA consult with the Federal Communications Commission
(FCC) on the creation of a National Strategic Spectrum Plan (National Plan) that will provide a
basis for meeting future Federal and private sector radio-frequency needs.* This National Plan
will address spectrum requirements for essential Federal missions, including national and
homeland security, critical infrastructure, transportation, law enforcement; state, local and tribal
public safety spectrum needs; and requirements of non-Federal entities for spectrum to support
new services and systems.”

NTIA initiates in this Federal Plan a strategy to address the diverse mission-driven needs of
the Federal agencies as well as the President’s broadband goals and protection of lives and
property. This strategy is needed to support Federal missions and the spectrum-dependent
systems upon which they rely, while at the same time fostering the commercial systems that
underpin the nation’s economic growth and technological innovation. This unified strategy must
ensure that Federal spectrum-based systems possess the necessary capabilities, including speed
and mobility, that 21° Century defense, homeland security, law enforcement, and other priority
undertakings demand.

This initial Federal Plan recognizes that Federal agency missions will continue to rely on the
use of radio frequencies for the long-term. The agencies’ plans indicate a future need for greater,
dynamically available data throughput and mobility, often requiring additional spectrum or
significant advances in technology. Recognizing that Federal and non-Federal spectrum
requirements, much of which are below 5 GHz, will continue to grow, new methods must be

DHS submitted a DHS agency-specific strategic spectrum plan, as well as a separate Coast Guard plan. In addition,
DHS completed a Spectrum Needs Plan with a Continuity of Government operations plan (COG Annex) attached.
* Jurisdiction over spectrum management in the United States is divided between NTIA and the FCC. NTIA
manages Federal spectrum uses for agency missions such as defense, homeland security, and science. The FCC
manages all non-Federal spectrum uses, including commercial wireless communications and state and local public
safety. There are also many bands which have shared Federal and non-Federal jurisdiction. See generally, National
Telecommunications and Information Administration, U.S. Dep’t of Commerce, Spectrum Policy for the 21°
Century — The President’s Spectrum Policy Initiative: Report 1 (2004) (Report 1), available at
http://www.ntia.doc.gov/reports/specpolini/presspecpolini_reportl 06242004.htm.

® See supra note 2, at 1.



established to enable more use in the same amount of spectrum space. These requirements
necessitate a new, evolutionary model for spectrum management, one that will encourage and
facilitate spectrum efficient and effective operations and will meet the need to rapidly exploit the
various aspects of spectrum operations, for example, dimensions of frequency, time and location.
Ultimately, this model will provide the means to meet the increasing demand and, where
appropriate, to assure dynamic spectrum access to bandwidth, wherever required, whenever
required. This new spectrum management model will provide Federal agencies with the
bandwidth and agility the Federal agencies identified as requirements in their agency plans,
while at the same time ensuring access to spectrum for private sector growth and innovation.

This Federal Plan further recognizes that Federal agencies will need access to up-to-date, low
cost, interoperable, and spectrally efficient technology, solutions that may only be found in
commercial services. Meeting these needs will require greater coordination and cooperation
among Federal agencies, the NTIA, the FCC, state and local public safety entities and private
sector spectrum users and technology innovators.

II. TODAY’S SPECTRUM ENVIRONMENT

Sixty-nine Federal agencies and departments further their missions by using radio frequency
spectrum for communications, navigation, broadcasting and other purposes. The radio-
frequency spectrum is allocated to specific radio services, operating in specified frequency
bands, and subject to technical and service rules. The Federal agencies use over 40 specific radio
services and their frequency assignments are recorded in the Government Master File maintained
by NTIA. These frequency assignments are coordinated via a collaborative Executive Branch
review. The FCC licenses non-Federal spectrum use through a public process.

The current spectrum management system at times lacks the flexibility to rapidly
accommodate new operational requirements and innovative technologies. The Presidential
Initiative and ongoing NTIA efforts will enable the existing Federal agency spectrum
management system to be more responsive to Federal agency needs. For example, NTIA is
implementing extensive information technology (IT) improvements that will streamline the
process of obtaining spectrum authorizations and improve access to information concerning
Federal agency spectrum use. To the extent possible, obtaining frequency authorizations and
coordination among Federal agency systems, and between Federal agency and non-Federal
agency systems, will be automated. Several Federal agencies already share frequencies and
networks.® Some Federal agencies also share facilities and frequencies with state and local
entities. Many Federal agencies have revamped and centralized their spectrum management
functions, integrating them with their agency’s strategic and capital planning processes. In some
Federal agencies, strategic spectrum planning is encompassed within the agency’s IT activities.
Further details on this spectrum management evolution are discussed in Section IV.

® For example, USDA runs the National Interagency Fire Center, where emergency supplies, including 8000 land
mobile radios, can be used during emergencies wherever they are needed. Treasury operates the “Federal
Common,” an interoperable frequency assignment which can be shared among all Federal agencies for law
enforcement, as well as in coordination with State and local police in emergencies.



1. FUTURE FEDERAL SPECTRUM REQUIREMENTS

A. More Data/ Higher Speeds

1. Overall. Federal agencies have identified a widespread demand for greater data
throughput, which often translates into a need for more bandwidth. The agencies underscore a
heightened need for wireless broadband applications. For example, DOD projects a substantial,
but not yet quantified, requirement for broadband communications-on-the-move. DOD
envisions an IP-based flexible, ad-hoc mobile network providing constant connectivity and
situational awareness.” Faced with increased complexity in crime fighting, DOJ forecasts
increased demand for new spectrum-dependent technologies and systems. These requirements
may mean wider operating bandwidths and/or spectrum access in higher frequency bands,
although most requirements for mobile communications focus on use of spectrum below 5 GHz.
Some Federal agencies project increases in the use of wireless broadband access for desktop and
mobile computers and for public safety broadband applications.

2. Public Safety. The DHS Spectrum Needs Plan outlines the utility of broadband in a
number of public safety scenarios.® These range from fire services situational awareness to
medical high-speed resolution video transmission, to mobile surveillance emergency response
video and images. The Spectrum Needs Plan recommends that NTIA, the FCC and DHS study
the use of additional spectrum below 1 GHz for public safety broadband applications.

3. Unmanned Systems. Agencies foresee more unmanned systems applied in military, law
enforcement and public safety missions. Unmanned aerial and ground systems often require a
number of frequencies for functions ranging from control of the vehicle to communications relay
and mission functionality (e.g., sensor data transfer, weapons functions and situational
awareness). Compression techniques may assist in reducing the amount of bandwidth needed for
some data links. Nevertheless, agencies project substantial demand for spectrum for unmanned
vehicles, with large bandwidths necessary for data transfer.

B. Satellite and Space Services

1. Increased Demand for Satellite Capacity. Agencies, such as DOD, project an increased
demand for satellite capacity for defense, backup for disaster relief and remote area
communications. In the past decade, commercial satellite service providers have often met such
requirements. Consolidation in the commercial satellite industry could affect the future
availability of such services. If commercial satellite capacity is insufficient to meet agency
missions, additional Federal satellite systems may be required, along with additional spectrum
allocations. Also, current regulatory mechanisms do not automatically provide Federal use of

" “Situational awareness” with respect to communications enables devices and personnel to have accurate and up-
to-date information concerning their operational environment.

® The DHS Spectrum Needs Plan addresses state, local and tribal public safety needs. The COG Annex addresses
continuity of government operations requirements. In addition, agencies have commented on emergency
preparedness and continuity of Government operations issues in their agency-specific plans.



fixed-satellite earth stations in conjunction with commercial satellites with the same regulatory
status as commercial users for purposes of protection from interference.’

2. Global Positioning System (GPS). DOD developed and operates GPS, a satellite
constellation that provides radionavigation worldwide supporting its military aviation, maritime
and terrestrial operations. The civilian community now uses GPS tracking and direction-finding
extensively in civil aviation, automobiles, cell phones and other applications. Continued growth
in use of GPS-enabled devices will be facilitated by the additional frequencies allocated to the
radionavigation satellite service at the World Radiocommunication Conference in 2000 (WRC-
2000). As the full civil potential of GPS services and its augmentations are realized, the demand
for services provided by other Federal radionavigation systems is expected to decrease.

3. Remote Sensing Operations.

a) Meteorological Satellite (MetSat) Service. The Department of Commerce, National
Oceanographic and Atmospheric Administration (NOAA), uses satellites to collect information
about weather and conditions on the Earth, supporting a variety of economic interests in addition
to disaster relief operations. NOAA projects additional spectrum needs for MetSat data
transmission, passive sensing, radar, telemetry links for control and programming of autonomous
vehicles and for marine and wildlife tracking.

b) Climatic research applications. The Department of Interior, United States Geological
Survey and NASA use active and passive sensing satellites for research into a variety of areas
including earthquakes, volcanoes and climate modeling. This research directly contributes to
disaster prediction/detection on a global basis.

Near-term, NASA will require additional spectrum to provide global observations of soil
moisture under substantial vegetation canopies and at subsurface depth. This information can aid
understanding of the global environment.

° NTIA petitioned the FCC to address this matter. See, Amendment to the National Table of Frequency Allocations,

RM-11341, Petition for Rulemaking, National Telecommunications and Information Administration, filed Aug. 4,
2006. NTIA also cited the National Space Policy as support for NTIA’s petition in a letter to the FCC stating that
the U.S. should “seek spectrum regulatory status under U.S. domestic regulations for United States Government
owned and operated earth stations operating through commercial satellites, consistent with the regulatory status
afforded commercial operations and with the allocation status of the satellite service.” See, Letter of John M.R.
Kneuer, Assistant Secretary of Commerce for Communication and Information to Kevin J. Martin, Chairman,
Federal Communications Commission, dated Nov. 16, 2006. See also, U.S. National Space Policy, at 9 (August 31,
2006), available at
http://www.ostp.gov/html/US%20National%20Space%20Policy.pdf.http://www.ostp.gov/html/US%20National %20
Space%20Policy.pdf. The FCC has developed some mechanisms for providing such protection, on a case-by-case
basis.




4. Space Policy and Research.

a) Overall. The President has authorized a new overarching national space policy.” The
policy aims to strengthen the nation’s space leadership and ensure that space capabilities are
available when needed and free from harmful interference in order to further U.S. national
security, homeland security and foreign policy objectives, to increase the benefits of discovery
and environmental activities, and enable a dynamic, globally competitive domestic commercial
space sector.

b) Research. President Bush has made space travel to the Moon and Mars a priority for
NASA. NASA identifies specific additional spectrum requirements to meet the large bandwidth
necessary to fulfill these missions. NASA has also developed a “Space Communications
Architecture” for implementing the Presidential vision for space exploration.

C. High Frequency (HF)

Continued and growing demand for HF spectrum stands out in agency forecasts for defense,
homeland security, public safety and continuity of Government operations, both fixed and
mobile. Also known as “shortwave” radio, HF encompasses radio frequencies between 3 and 30
MHz. HF can achieve over-the-horizon communications at relatively low cost.** HF can serve as
a main communications system, and as a backup for satellite communications. DOD notes that
HF can be a “common denominator,” achieving interoperable communications in multi-service
and multi-national operations, especially with coalition partners that have limited
communications capabilities.

Several Federal agencies use HF for emergency communications. The National
Communications System has established the SHARES HF program for national security and
emergency preparedness.'? The BBG and the Coast Guard identify additional specific
requirements for HF spectrum. The BBG uses HF for international non-military broadcasting.
The Coast Guard uses HF for maritime mobile communications, and is also exploring use of HF
radar systems. The Public Safety Spectrum Needs Plan underscores public safety’s reliance on
HF in disaster and emergency scenes when commercial and other terrestrial systems are
disrupted.

NTIA recognizes the continued and potentially growing need for HF spectrum and will work
with the Federal agencies and the FCC to further refine needs and identify possible solutions.

10 see, National Space Policy, supra note 9 at 5.

1 HF waves can transmit to the other side of the earth because they are refracted by the Earth’s atmosphere, a
phenomenon known as ionospheric skip propagation.

2 SHARES or SHAred RESources HF radio communications program provides a single, interagency emergency
message-handling system. SHARES brings together existing HF radio resources of Federal, state and industry
organizations when normal communications are unavailable. See http://www.ncs.gov/shares/.



D. Radar

Agencies use radar for air and maritime navigation. In addition, the Federal Government,
particularly the DOD, uses radar for location, targeting, tracking and surveillance.

Defense and security use of radar systems will continue to grow and evolve. Agencies have
projected future radar demand in the HF and VHF bands. Many spectrum bands for radar are not
fungible. Rather, radar systems present particular engineering cases and require propagation
qualities that are suited to specific missions and purposes vital to national security. However,
these Federal uses face increased competition for spectrum from expanding commercial services,
as well as services that can serve both Federal and non-Federal users. For example, RFID
technologies are heavily used by certain agencies but the technology operates within UHF
spectrum allocated for the radiolocation service. Commercial interest in the radar bands for non-
Federal applications often begins overseas, but as international implementation becomes
successful, interest in U.S. market implementation grows.

E. Air Traffic Control

The FAA projects steady increases in demand for aeronautical mobile capacity. Many of
these demands will be met through equipment upgrades. However, flight safety and efficient
aircraft movement require greater and timelier information, which could create a need for more
spectrum.

F. Above 30 GHz

There are several emerging applications for radar in the upper regions of the spectrum.
DOD’s study of millimeter wave bands (30-300 GHz) includes radar ground-mapping
applications such as precise resolution and target identification. In addition, there is developing
interest in the above 300 GHz region for applications such as radio astronomy and remote
sensing. Scientists anticipate using these upper frequency ranges to study galaxy and star
formation with giant telescopes like the Atacama Large Millimeter Array in Chile. Researchers
also are applying “T-rays,” or radio waves in the terahertz range above 1000 GHz, to medical
imaging and explosive detection.

IV. THE FEDERAL STRATEGY

While the Federal agencies have provided extensive information on their current and
projected future spectrum use, this information is primarily qualitative in nature. Only a few
have been able to supply quantified estimates of future spectrum uses. Furthermore, while
agencies are motivated to utilize effective systems in order to meet their missions, further
improvements to the Federal spectrum management framework are needed to improve spectrum
efficiency. Agencies have taken some actions to utilize more spectrally efficient systems, for
example, by implementing narrowband equipment and taking initial steps to consider the
economic value of spectrum. However, more action is needed to meet growing spectrum
demand. Further integration of spectrum management into agency capital planning and budget
processes is needed to provide a mechanism for consideration of the value of spectrum when



investing in new major spectrum-dependent systems. Mechanisms that enable agencies to factor
in the value of spectrum or provide other means to use it more efficiently, along with assessment
of system effectiveness in meeting mission requirements, could result in investment in more
spectrum-efficient systems.

With respect to future non-Federal spectrum requirements, such needs generally are driven
by market forces as well as state and local public safety requirements, which are difficult to
project over the long run. Moreover, pending collaboration with the FCC on development of a
National Strategic Spectrum Plan, information concerning future non-Federal agency spectrum
requirements can only be inferred by the rapid growth of new wireless technologies and services
over the past few years. In order to accommodate these trends, this Federal Strategic Spectrum
Plan seeks to incrementally improve the Federal spectrum management processes through:
automation and advanced analytical tools; standardized generation of spectrum requirements;
and methods to forecast spectrum trends. These improvements will lead to a better understanding
of existing and intended spectrum use and a comprehensive operational picture of the spectrum
environment. This increased understanding will enable development of policies and standards
which support the introduction and use of adaptive and dynamic means of utilizing spectrum.
Improvements to Federal spectrum management must foster promising technologies that improve
efficiency and effectiveness and ultimately result in the flexibility, agility and adaptability of
spectrum-dependent systems required by Federal and non-Federal entities in the future.

A. Near=Term

For the next five years, NTIA expects the Federal agencies to continue many of the spectrum
management improvements they have already instituted in response to the Presidential Initiative,
including more strategic spectrum planning linked to overall agency strategic and capital
planning processes as well as more rigorous analyses of alternative solutions to meeting mission
requirements. The Federal Government and the nation will continue to reap the benefits of these
and several other ongoing Presidential Initiative projects.

The Spectrum Needs Plan identifies the need for further study of public safety requirements.*®
In addition, the Spectrum Needs Plan encourages state and local public safety agencies to
formulate long-term strategic spectrum plans that foster interoperability.**

NTIA will continue its program to streamline and integrate spectrum management processes
through enterprise-wide information services which will reduce the time required to perform

3 In 1995, the FCC and NTIA convened experts from local, state, and Federal user communities, as well as staff of
their respective agencies, and private industry to form the Public Safety Wireless Advisory Committee (PSWAC).
The goal of the PSWAC was to determine comprehensively the public safety spectrum requirements through 2010.
The 1996 PSWAC Final Report stands as the first and only study of public safety spectrum requirements at all levels
of government. See, Final Report of the Public Safety Wireless Advisory Committee to the Federal
Communications Commission and the National Telecommunications and Information Administration, Sept. 11,
1996, http://www.ntia.doc.gov/osmhome/pubsafe/pswac_al.pdf.

¥ The Spectrum Needs Plan specifically recommends that non-Federal public safety agencies address how they
intend to use all available spectrum efficiently, and to maximize the use of new technology, in public safety Tactical
Interoperable Communication Plans (TICP), as required by the fiscal year 2005 Homeland Security Grant Program
guidance.



operations, eliminate duplicative steps encountered with spectrum management processes,
increase information sharing, and encourage consideration of adaptive technologies and
efficiency measures. NTIA will continue to work with the Federal agencies in this effort so that
the spectrum management community optimizes its human capital and investments as it
improves operational effectiveness.

1. Use of Commercial Services Where Feasible. Federal regulations require Federal
agencies to use commercial communications and spectrum-dependent services where possible.*
The rapid deployment of improved commercial technologies, their decreasing costs, and tight
Federal budgets can provide incentives to use such services.’® The COG Annex acknowledges
that, as a general rule, the Federal Government should make better use of commercial services.!’
The COG Annex, however, underscores that emergency services require higher standards of
reliability and redundancy and that commercial networks may not be designed to this level.

Commercial communications services and networks nevertheless are an important adjunct to
dedicated government systems. DOD, in particular, relies heavily on capacity on commercial
communications satellites but cannot control the availability of such commercial capacity on an
on-going basis. Thus, a rational plan is needed to balance commercial use, involving multiple
commercial providers, with availability of government-dedicated systems, to ensure access to
satellite capacity, whenever and wherever needed.

2. “Smart” Technologies. Many agencies plan to implement “smart” radio technologies
such as software-defined radio (SDR) to improve adaptability and flexibility within an
operational environment. Ultimately, these and other technologies will provide more rapid access
to needed frequencies, wherever needed, whenever needed.

Through automatic reprogramming, an SDR device can transmit and receive on a wide range
of frequencies, and operate pursuant to changing technologies and service rules and standards.
“Cognitive” radios are programmed to “perceive” and “learn” their radio environment. By
tracking and adapting to their electro-magnetic environment, cognitive radios can dynamically
use whatever spectrum is available in any particular moment, and at the same time prevent
interference to co-existing systems. NTIA is monitoring the development of such spectrally
efficient approaches and encourages additional technology developments, particularly in the area
of dynamic spectrum access. NTIA will look to both the government and private sector for
assistance and support in devising the necessary plans and strategies that will allow evolution of
the spectrum management system to support use of these technologies and minimize human-
directed processes.

3. Flexible Approach to Incentives. Currently, regulatory hurdles prevent Federal and non-
Federal spectrum users from efficiently sharing spectrum. New policies could allow Federal
agencies to benefit from making available underutilized spectrum to non-Federal entities. More

5 Seee.g., NTIA Manual, supra note 39 § 8.2.48A (“Federal agencies implementing new land mobile
communication systems and replacing aging ones should use available commercially offered land mobile services,
or share land mobile services operated by other Federal, state or local government agencies whenever possible.” )
16 NTIA authorization is required for Federal entities operating on spectrum allocated to non-Federal users.

' COG Annex, at 2-7.



flexible spectrum sharing could allow both Federal and non-Federal users to more efficiently
utilize the spectrum resource through economic and non-economic incentives. NTIA is studying
various incentive approaches and methodologies to promote the use of spectrum-efficient
technologies to satisfy Federal and non-Federal spectrum needs. These studies will identify
policy changes required to implement these incentive mechanisms, possibly including secondary
markets, property rights, sharing, and fees. NTIA expects to develop recommendations relating
to these policy changes, as appropriate, develop legislative proposals as required, and implement
such policies within the Federal Government.

4. Interoperability and Other Public Safety Issues.

a) Regulatory Flexibility. The lack of communications interoperability among public safety
agencies is a complex and key concern. Several agencies have called for rule changes and policy
reforms to improve interoperability and sharing in emergencies. NTIA, with the advice of the
Interdepartment Radio Advisory Committee (IRAC), recently took steps to address the need for
non-Federal entities to use public safety spectrum in appropriate situations.'®

b) Federal/Non-Federal Public Safety Demonstration. Pursuant to the Presidential Initiative,
NTIA tested the operational and cost effectiveness of sharing spectrum and communications
infrastructure among Federal, state and local governments, and other non-Federal users.'® This
test utilized the Washington, DC Wireless Accelerated Responder Network (WARN), a pilot
program operating on a dedicated public safety network in the 700 MHz band under an FCC
experimental license. WARN provides real-time video for city-wide remote surveillance,
chemical and biological detection and other emergency-related services. NTIA published a
report on the results and observations of the demonstration project and associated
recommendations in 2007.%

c) Microwave Backhaul. The Spectrum Needs Plan anticipates requirements for expanded
microwave backbone networks to accommodate new public safety services, as contemplated in
the 700 MHz band. The Spectrum Needs Plan recommends that the FCC, in coordination with
NTIA and DHS, work with the public safety community to assess this need, as well as
opportunities for sharing within the public safety community.

5. COG Considerations. The COG Annex to the Spectrum Needs Plan advises that, as new
frequencies are assigned or re-allocated, spectrum managers consider how to support alternative
communications in emergencies. NTIA will take these concerns into account, as appropriate.?!

18 See, NTIA Manual, supra note 39 § 4.3.16.

19 See, Spectrum Policy for the 21 Century -- The President’s Spectrum Policy Initiative: Report 2,
Recommendations from State and Local Governments and Private Sector Responders, U.S. Dep’t of Commerce,
National Telecommunications and Information Administration (June 2004) (Report 2),
http://www.ntia.doc.gov/reports/specpolini/presspecpolini_report2_06242004.pdf.

% See, A Public Safety Sharing Demonstration, U.S. Dep’t of Commerce, NTIA (May 2007),
http://www.ntia.doc.gov/reports/NTIAWARNReport.pdf. This report fulfilled Recommendation 9(b) of Report 2.
See, supra note 19, at 26.

21 see generally, section I11.C, supra at page 6.
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6. IT Upgrades to the Federal Spectrum Management System. The Presidential
Initiative underscores the criticality of information technology to reaching the ultimate goal of
real-time processing of requests for new or additional frequency assignments. NTIA and the FCC
have worked together in the past to automate frequency coordination. Future automation could
build upon the success of 70-80-90 GHz coordination, where millimeter wave bands, once
exclusively used by Federal agencies, can now be approved for non-Federal use in a matter of
minutes. NTIA also is working to streamline the work of Federal spectrum managers through IT
innovations such as single portal access to both classified and non-classified systems, electronic
access to the IRAC documents and creation of a “Data Dictionary” that will standardize the
terminology used in frequency applications.

7. Spectrum Valuation and Economic Efficiency. As directed by the President, the Office
of Management and Budget has instructed the Federal agencies to consider the economic value
of radio spectrum when developing justifications for new systems.? NTIA’s Presidential
Initiative program is considering methods of valuing Federal spectrum as well as incentives for
more efficient spectrum use within the Federal Government.

The 2004 Executive Memorandum also directed the NTIA to develop a plan to identify and
establish possible incentives for both the Federal and non-Federal sectors to use spectrum more
efficiently and effectively. NTIA has created a project plan for this task, and begun its
implementation. NTIA convened a public-private workshop on incentives in 2006 and
inventoried international spectrum management “best practices”. NTIA continues to focus on
spectrum valuation, possible levying of user fees for Federal spectrum use, increased sharing and
other, market and non-market-based approaches to stimulate the most efficient use of this
important natural resource.

8. Technical Efficiency. NTIA’s engineers are developing more precise methods to improve
management of scarce spectrum. For example, NTIA is developing models for optimizing
efficiency and effectiveness in land mobile systems. The Commerce Spectrum Management
Advisory Committee (CSMAC) is studying technical and operational sharing efficiencies. DOD
is developing a spectrum evaluation mechanism, the “spectrum scorecard”, which provides a
spectrum efficiency and effectiveness trade-off analysis for program managers. Further programs
will develop automated spectrum management tools that also will promote dynamic frequency
use, increasing the amount of time frequency assignments are in use.

9. Forecasting Trends. Development of new spectrum management tools will improve
quantification of Federal spectrum use, and refine estimates of future requirements. NTIA will
continue to collaborate with the Federal agencies, and other entities, as appropriate, on how to
make projections of spectrum usage as accurate as possible. These efforts include exploring how
to better predict both Federal and private sector spectrum use, including study of scenario-based
simulation methods. These new approaches will improve forecasts of spectrum trends, and new
tools will enable tracking spectrum usage in the dimensions of both time and space.

%2 The Office of Management and Budget (OMB), Circular A-11, § 33.4 (2006), available at
http://www.whitehouse.gov/omb/circulars/all/current year/s33.pdf (last visited, Feb. 7, 2008).

11



10. Improved Interagency and Federal/Private-Sector Coordination. The Policy and
Plans Steering Group (PPSG), an advisory group of senior, political-level Federal officials
advising NTIA’s Administrator on spectrum policy and strategic plans, will continue to serve as
a forum for issue resolution and harmonization on Presidential Initiative tasks.”® The CSMAC
will provide valuable input from the private sector. In addition, the working partnership between
NTIA and the FCC on automation will reduce the need for staff to handle individual spectrum
requests. Finally, NTIA’s collaboration with the FCC on a National Strategic Spectrum Plan will
promote full integration and execution of Presidential Initiative recommendations.

B. Mid-Term

1. Median Objectives. NTIA’s five-to-ten-year goal is achieving a unified approach to
improved spectrum situational awareness and adaptive spectrum use and control. Improved
processes will increase the accuracy and fidelity of Federal spectrum requirements data. NTIA
and FCC coordination will be automated, eliminating the “man in the loop” for most aspects of
spectrum assignment and frequency coordination. DOD also is taking steps now to achieve
automated coordination of its internal spectrum assets.

2. NTIA/FCC New Technology Testbed. The test bed proposal is a key recommendation of
the President’s Initiative.”* It will enable Federal and non-Federal users of spectrum to explore
new technologies and methods to share the finite radio spectrum. Both the NTIA and the FCC
have solicited comment on the proposal. Each agency will identify 10 MHz of spectrum to be
used in the test. NTIA expects that this project will drive future innovation and increased
sharing to benefit government and commercial users, and serve as a proving ground and catalyst
for advancing technologies important to dynamic spectrum access.

C. Long-Term

Because the agency-specific strategic spectrum plans contain limited information regarding
future requirements and technology, NTIA’s long-range assumptions are necessarily also limited.
At this time, NTIA cannot predict the precise technologies, services and processes that will be
utilized a decade from now. Current allocation and authorization methods and low-power
unlicensed underlays will continue in use. For many bands and services, NTIA also envisions
increased spectrum sharing through cognitive, self-adjusting spectrum use. This will provide a
higher level of confidence of increased spectrum access for Federal, public safety and
commercial users, providing an overall framework for meeting increasingly complex spectrum
needs. Spectrum access on a dynamic basis will be realized only through effective planning by
the spectrum management community to define and take the steps necessary to achieve this long-
term vision. Itis NTIA’s goal within the next two-to-five years to identify the spectrum
management framework required for the Federal Government to keep pace with the dramatic
changes in technology and to achieve this vision of spectrum use. NTIA expects to execute this
new framework within Federal spectrum management and related processes by 2012.

% See Report 1, Recommendation 13, supra note 4, at 29.
# see, Recommendation 11, Report 1, supra note 4, at 28.
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V. RECOMMENDATIONS

This Federal Plan sets in motion an evolutionary strategy for an overarching national
spectrum policy for the 21% Century. The goal of this strategy is to provide access to spectrum
for Federal and non-Federal users alike on an increasingly dynamic basis. In charting this course,
both Federal and non-Federal sectors must work together to create a unified vision for this future
state. The overarching, high-level vision, architecture, and steps to achieve the goals of the
President’s Spectrum Policy for the 21 Century will be articulated in this policy. A Federal or
National Strategic Plan for Spectrum Management must embody this vision, architecture and
steps and provide a blueprint for spectrum management for the Federal Government. Each
Federal agency should then formulate a corresponding strategic plan for spectrum management
to ensure that all agencies are consistent and unified in realizing this holistic vision. Finally,
NTIA will continue to work with the Federal agencies to collectively and collaboratively
establish the foundation, incremental steps, actions and milestones necessary to move the United
States forward to achieving this goal. The National Telecommunications and Information
Administration invites the Federal agencies, the Federal Communications Commission, and the
spectrum-using American public, with input from technology and equipment developers and
service providers, to work together to achieve this future of dynamic spectrum access.
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Appendix A

PRESIDENTIAL MEMORANDUM

Fresident George W. Bush

For Immediate Release
Office of the Press Secretary
November 30, 2004

Presidential Determination: Memorandum for the Heads of Executive
Departments and Agencies

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
SUBJECT: Improving Spectrum Management for the 21st Century

In May 2003, | established the Spectrum Policy Initiative to promote the development and implementation
of a U.S. spectrum management policy for the 21st century. This initiative will foster economic growth;
promote our national and homeland security; maintain U.S. global leadership in communications
technology; and satisfy other vital U.S. needs in areas such as public safety, scientific research, Federal
transportation infrastructure, and law enforcement.

The existing legal and policy framework for spectrum management has not kept pace with the dramatic
changes in technology and spectrum use. Under the existing framework, the Federal Government
generally reviews every change in spectrum use. This process is often slow and inflexible and can
encourage the introduction of new technologies. Some spectrum users, including Government agencies,
have argued that the existing spectrum process is insufficiently responsive to the need to protect current
critical uses.

As a result, | directed the Secretary of Commerce to prepare recommendations for improving spectrum
management. The Secretary of Commerce then established a Federal Government Spectrum Task Force
and initiated a series of public meetings to address improvements in policies affecting spectrum use by
the Federal Government, State, and local governments, and the private sector. The recommendations
resulting from these activities were included in a two-part series of reports released by the Secretary of
Commerce in June 2004, under the title Spectrum Policy for the 21st Century - The Presidents Spectrum
Policy Initiative (Reports).

Therefore, to the extent permitted by law and within existing appropriations, | hereby direct the heads of
executive departments and agencies (agencies) to implement the recommendations in the Reports as
follows:

Section 1. Office of Management and Budget.

Within 6 months of the date of this memorandum, the Office of Management and Budget (OMB) shall
provide guidance to the agencies for improving capital planning and investment control procedures to
better identify spectrum requirements and the costs of investments in spectrum-dependent programs and
systems. Within 1 year of the date of this memorandum, agencies shall implement methods for improving
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capital planning and investment control procedures consistent with the OMB guidance, including making
any modifications to agency capital planning procedures necessary to ensure greater consideration of
more efficient and cost-effective spectrum use.

Section 2. Other Executive Departments and Agencies.

(a) Within 1 year of the date of this memorandum, the heads of agencies selected by the Secretary of
Commerce shall provide agency-specific strategic spectrum plans (agency plans) to the Secretary of
Commerce that include: (1) spectrum requirements, including bandwidth and frequency location for future
technologies or services; (2) the planned uses of new technologies or expanded services requiring
spectrum over a period of time agreed to by the selected agencies; and (3) suggested spectrum efficient
approaches to meeting identified spectrum requirements. The heads of agencies shall update their
agency plans biennially. In addition, the heads of agencies will implement a formal process to evaluate
their proposed needs for spectrum. Such process shall include an analysis and assessment of the options
available to obtain the associated communications services that are most spectrum-efficient and the
effective alternatives available to meet the agency mission requirements. Heads of agencies shall provide
their analysis and assessment to the National Telecommunications and Information Administration (NTIA)
for review when seeking spectrum certification from the NTIA.

(b) Within 6 months of the date of this memorandum, the Secretary of Homeland Security, in coordination
with the Secretary of Commerce and, as appropriate, the Chairman of the Federal Communications
Commission, and considering the views of representatives from: (1) the public safety community, (2)
State, local, tribal, and regional governments; and (3) the private sector, shall identify public safety
spectrum needs.

(c) Within 1 year of the date of this memorandum, the Secretary of Homeland Security, in consultation
with the Secretary of Commerce, the Director of the Office of Science and Technology Policy, the Director
of the Office of Management and Budget, the Attorney General, the Secretaries of State, Defense,
Transportation, Agriculture, and the Interior, the heads of other appropriate agencies, and, as appropriate,
the Chairman of the Federal Communications Commission, shall develop a comprehensive plan, the
Spectrum Needs Plan, to address issues related to communication spectrum used by the public safety
community, as well as the continuity of Government operations. The Spectrum Needs Plan shall be
submitted to the President through the Assistant to the President for Homeland Security, in coordination
with the Assistant to the President for Economic Policy and other relevant components of the Executive
Office of the President.

Section 3. Department of Commerce.

(a) Within 6 months after receiving the agency plans developed in section 2(a) of this memorandum, the
Secretary of Commerce shall integrate the agency plans and Spectrum Needs Plan, based upon a
Department of Commerce framework, into a Federal Strategic Spectrum Plan and shall assist in the
formulation of a National Strategic Spectrum Plan. The Secretary of Commerce, in consultation with the
Chairman of the Federal Communications Commission, as appropriate, shall update the National
Strategic Spectrum Plan on a biennial basis thereafter.

(b) Within 1 year of the date of this memorandum, the Secretary of Commerce, in coordination with other
relevant Federal agencies identified by the Secretary, shall develop a plan for identifying and
implementing incentives that promote more efficient and effective use of the spectrum while protecting
national and homeland security, critical infrastructure, and Government services.

(c) Within 6 months of the date of this memorandum, the Secretary of Commerce shall establish a plan for
the implementation of all other recommendations included in the Reports. Not more than 1 year from the
date of this memorandum, the Secretary of Commerce shall provide to the President a report describing
the progress on implementing the recommendations in the Reports. The report shall include a section
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prepared by the Secretary of Homeland Security that describes the progress made with respect to public
safety spectrum issues. This report shall be updated on an annual basis, until completion of the actions
required by this memorandum. The heads of agencies shall provide the Secretary of Commerce and the
Secretary of Homeland Security with any assistance or information required in the preparation of the
annual report.

(d) The plans in sections 3(a)-(c) and the annual report developed in section 3(c) of this memorandum
shall be submitted to the President through the Assistant to the President for Economic Policy, in
coordination with the Assistant to the President for National Security Affairs and other relevant
components of the Executive Office of the President.

(e) As appropriate, the Secretary of Commerce and heads of other agencies shall consult with the
Chairman of the Federal Communications Commission regarding the implementation of the
recommendations in the Reports.

Section 4. General.

(a) Nothing in this memorandum shall be construed to impair or otherwise affect the functions of the
Director of the Office of Management and Budget relating to budget, administrative, or legislative
proposals.

(b) This memorandum is intended only to improve the internal management of the Federal Government
and is not intended to, and does not, create any right or benefit, substantive or procedural, enforceable at
law or in equity, by a party against the United States, its departments, agencies, entities,
instrumentalities, its officers or employees, or any other person.

(c) This order shall be implemented in a manner consistent with existing statutes, treaties, Executive
Agreements, and Executive Orders affecting the operation of any of the departments, agencies, or
instrumentalities of the Federal Government.

GEORGE W. BUSH

HHH
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Appendix B

CURRENT FEDERAL SPECTRUM USE AND FUTURE REQUIREMENTS
INTRODUCTION

This Appendix describes the current and expected future uses of the spectrum for
radiocommunication based on the submissions of the fifteen Federal agencies selected by the
Secretary of Commerce in accordance with the direction of the President. This compendium is
based on the National Telecommunications and Information Administration’s (NTIA) review,
compilation, and synthesis of these submissions so that the Federal Government’s current and
future spectrum needs could be described in the context of agency missions and functions. In
preparing this Appendix, NTIA sought, as requested by the various Federal agencies, to ensure
that the descriptions and subject matter presented would not jeopardize the sensitivity of
government operations. This Appendix: (1) summarizes Federal agency spectrum use on a
service-by-service basis; (2) addresses the specific needs of the public safety community; (3)
discusses the impact of new technologies on Federal agency spectrum use; and (4) provides
summaries of the Federal agency-specific strategic spectrum plans submitted to NTIA.

SPECTRUM ALLOCATIONS

Radio frequency spectrum allocations are a result of domestic and international spectrum
planning processes in which parts of the spectrum (“frequency bands” or simply “bands”) are set
aside or allocated to the different radio services in a table of radio frequency spectrum
allocations.”® Most allocations result from the collective activities of the member nations of the
International Telecommunication Union (ITU), a United Nations specialized agency. An
international Table of Frequency Allocations is necessary because radio transmissions can
transcend national borders. Furthermore, some services, such as aeronautical radionavigation,
require the international commonality that such a table provides.

The ITU Table of Frequency Allocations is part of the ITU Radio Regulations, which has
international treaty status. Each country, however, retains national sovereignty with respect to
operation of wireless devices within its boundaries, and can adopt its own allocations. However,
most ITU signatory countries, including the United States, use the ITU table as the basis for their
national table. Many nations consider their table of frequency allocations as their national
spectrum plan, since it provides guidance as to where in the radiofrequency spectrum to operate
radio systems, including those under development. The ITU Table of Frequency Allocations not

% Three key terms “allocation,” “allotment,” and “assignment” have precise legal definitions based on international
telecommunications treaty law. These are incorporated into the U.S. regulations and are:
An allocation (of a frequency band) is “entry in the Table of Frequency Allocations of a given frequency band
service under specified conditions. This term shall also be applied to the frequency band concerned.”
An allotment (of a radio frequency or radio frequency channel) is “entry of a designated frequency channel in
an agreed plan.”
An assignment (of a radio frequency or radio frequency channel) is “authorization given by an administration
for a radio station to use a radio frequency or radio frequency or a radio frequency channel under specific
conditions.”
See, ITU Radio Regulations, art. 1, sec. Il, at 1.16-1.18 (Geneva 2004).
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only pertains to current uses but provides allocations which can address many future needs. In
some cases, individual country allocations may differ slightly from the ITU table, depending
upon the spectrum needs of that nation. The United States further divides its allocation table into
Federal and non-Federal allocations.?®

The allocation table structure, both international and domestic, often allows multiple radio
services in a frequency band. This provides flexibility within a country to use location, time or
another aspect of a radio operation to allow sharing the same spectrum without harmful
interference. In many cases, a country takes a band allocated to multiple services and separates
those services into specific subbands to prevent interference or simplify assignment. The table
of frequency allocations is changed as needed to accommodate new technologies and radio
services, and to accommodate additional spectrum requirements created by growth in existing
services. Similarly, spectrum allocations may no longer be required for some obsolete
technologies or services that are no longer used, freeing that spectrum for other uses. The ITU
changes the Table of Frequency Allocations via decisions made during World
Radiocommunication Conferences (WRC). With the exception of changes in the bands allocated
exclusively to Federal Government users, spectrum allocation changes in the United States are
made in accordance with administrative law procedures.”” For example, if a new service or
system does not “fit” into an existing service category or allocation, a lengthy domestic, and
often international process, is required to define the new service and provide allocations for such
service. These processes, when they require changes to the international table of frequency
allocations, can take many years.

% For the purposes of this Federal plan, Federal frequencies or allocations are those allocated for the Federal
Government and NTIA authorization is required for federal entities operating in the radio frequency spectrum.
Those allocated for use by state and local governments, commercial and private entities are non-Federal allocations
and FCC authorization is required for non-federal entities operating in the spectum. It should be noted that there
also are shared Federal and non-Federal allocations.

%7 See, Administrative Procedures Act, 5 U.S.C. § 553 (1946, as amended).
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SECTION B-1

RADIOCOMMUNICATION SERVICES
APPROACH

The discussion within this plan regarding the major radiocommunication services has been
divided as follows, with some services grouped within one section, based on similarities in
function:

e Mobile Service and Land Mobile Service;

e Aeronautical Mobile Service;

e Maritime Mobile Service;

e Mobile-Satellite Service;

e Aeronautical Mobile-Satellite Service;

e Maritime Mobile-Satellite Service;

e Fixed-Satellite Service;

e Fixed Service;

e Radiodetermination Service and Radiodetermination-Satellite Service, including
Radionavigation Service, Radionavigation-Satellite Service and Radiolocation
Service;

e Earth Exploration-Satellite Service, Space Research Service, and Meteorological-
Satellite Service

e Meteorological Aids Service;

e Radio Astronomy Service;

e Space Operations Service and Inter-Satellite Service;

e Broadcasting Service and Broadcasting-Satellite Service;

e Miscellaneous Services; and

e Unspecified Services.

The following sections describe current Federal Government use of the radiofrequency
spectrum, by radio service. These sections describe frequency bands used, the types of systems
operated, and the Federal missions supported by these systems. The sections also address
projected future requirements for spectrum to the extent addressed in the agency plans, Federal
use of commercial systems, and how new technologies are being employed and are expected to
be deployed in spectrum-dependent systems.



MOBILE SERVICE AND LAND MOBILE SERVICE

INTRODUCTION

This section addresses the mobile and land mobile services. The mobile service includes
stations used for communications purposes while in motion on various platforms such as
handheld, automobiles, ships, and aircraft. The land mobile service includes mobile stations that
operate only on land. The aeronautical mobile service, the maritime mobile service, and the
mobile-satellite service are considered in separate sub-sections.

The mobile service is defined as *“a radiocommunication service between mobile and land
stations, or between mobile stations.”?® Any mobile station operating on the surface of the Earth,
including operations in the air or on ships may operate in spectrum allocated to the mobile
service. However, spectrum allocated specifically to the land mobile service can be used only
for stations operating on land.

The land mobile service is defined as “a mobile service between base stations and land
mobile stations, or between land mobile stations.” Furthermore, a “land mobile station” is a
“mobile station ... capable of surface movement within the geographical limits of a country or
continent.” A mobile station is used “while in motion or during halts at unspecified points.”?

The land mobile service has the largest number of Federal assignments of all the radio
services. Federal agencies operate stations in the land mobile service in many frequency bands
throughout the spectrum. Because of the physics of radio propagation and readily available
equipment, the greatest land mobile usage is concentrated in the 30-300 MHz (VHF) and 300-
3000 MHz (UHF) frequency ranges. In addition to using Federal Government frequencies and
dedicated systems for mobile communications, Federal agencies make extensive and growing
use of commercial services such as cellular communications.

Recognizing the critical importance of land mobile communications, NTIA has conducted a
number of analyses and planning studies, including long-term spectrum requirements for the land
mobile service and the 3-30 MHz (HF) bands. These studies are discussed and referenced in the
sub-sections that follow.

Federal land mobile spectrum serves many functions. These include conventional mobile
voice communications used for facilities operations, administration, maintenance or security,
scientific, medical or meteorological uses, supporting the electrical power grid at Federally-
operated electric utilities, security and maintenance of our national parks, security and law
enforcement, highway safety and administration, public safety, homeland security, continuity of
government operations, interoperability with other agencies, military equipment testing and
training, and national defense. Agency requirements with respect to public safety uses are
addressed in the Public Safety Section.

%8 See, ITU Radio Regulations, art. 1, sec. 111, at 1.24 (Geneva 2004). A land station is formally defined as “a station
in the mobile service not intended for use while in motion,” i.e., a base station or repeater.
9 See, ITU Radio Regulations, art. 1, sec. IV, at 1.67 (Geneva 2004).
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Land Mobile Service — Related NTIA Spectrum Planning

In 1995, NTIA published its national long-range spectrum requirements report titled “U.S.
National Spectrum Requirements Projections and Trends” that addressed all of the then current
and projected ten-year spectrum needs.®® The land mobile service was a significant part of the
study, and the report concluded that a total of 204 MHz would be needed for Federal and non-
Federal land mobile operations through 2005. Later in 1995, NTIA produced a subsequent
planning report devoted solely to the land mobile service, “Land Mobile Spectrum Planning
Options.”® This land mobile planning study identified several communications modes that
required additional spectrum: 1) conventional or trunking dispatch requirements; 2) wide-area
land mobile; 3) wide-area and wide-bandwidth public safety, industrial, and business; 4) mobile
video; and, 5) intelligent transportation systems.

NTIA currently has two land mobile communications studies underway with the overall
objective of improving spectrum-use efficiency and usage effectiveness.*> The studies focus on:
1) developing standardized methods for evaluating the efficiency obtained by the Federal
Government in its use of the land mobile spectrum; and 2) proposing improvements in efficiency
though use of new technologies, spectrum management practices, technical standards, and
policies. Both of the current NTIA studies examine the use of the 162-174 MHz Federal land
mobile frequency band in the Washington, D.C. metropolitan area, considered to be a spectrally
congested land mobile radio environment. These efforts are reviewing:

1. Adopting a frequency assignment method based on improved interference analysis
methodology and detailed equipment characteristics;

2. Using digital trunking technology in facility-shared land mobile communications
systems in areas where there are many users; and

3. Reducing or rearranging the existing frequency allotments® and the use of area
frequency assignments.®

Currently, NTIA also is investigating how frequency allotments and area frequency
assignments are used by the Federal agencies. NTIA is developing proposals to reduce the
number of channels allotted to individual agencies and to limit the use of area frequency

% U.S. National Spectrum Requirements: Projections and Trends, U.S. Dep’t. of Commerce, NTIA (March 1995)
(NTIA 1995 Report).

%1 Land Mobile Spectrum Planning Options, NTIA Special Publication 95-34, NTIA (Oct. 1995) (NTIA Land
Mobile Report).

%2 Spectrum effectiveness refers to how well a resource satisfies the overall service requirements of the users.

Using more accurate standardized interference analysis methodologies for assigning frequencies will increase the
effectiveness of the Federal agencies obtaining frequency assignments in spectrally congested areas and in
performing their missions.

** Frequency allotments are designated radio frequencies in a channel plan within an allocated band for use by
specific agencies. See generally, NTIA Manual, supra note 39 at 6.1.1 (for the definition of “allotment of a radio
frequency or radio frequency channel”). In the NTIA spectrum management process, channel allotments essentially
provide a structure within which agencies select frequencies. However, these allotments do not convey a right to or
ownership of the allotted channel. Moreover, Federal agencies must obtain assignments from NTIA to use allotted
channels.

¥ An area assignment of a frequency provides an agency with access throughout a specified geographic area (e.g., a
specific state or portion thereof, or indeed the United States and its Possessions).
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assignments unless the agency can show a very high level of use throughout the region covered
by the assignment.®® For example, in place of the area frequency assignments, an NTIA-
managed pool of frequencies could be created from which agencies could obtain assignments
where and when they need them in a timely and efficient manner. If NTIA decides to manage a
pool of frequencies, reducing or eliminating the specified channel allotments to Federal agencies,
an automated capability based on commercial interference calculation methodologies, such as
that contained in the Telecommunications Industry Association’s TSB-88-B methodology, would
be employed to ensure that the spectrum is used efficiently.*

Federal jurisdictions and their communications operations can be broad depending upon the
nature of their authority and mission, and the frequency reuse reflects the larger geographic
operating areas. The Federal system capabilities must meet the demands of the larger Federal
missions and associated communications requirements. These demands are not static, and in
many cases are constantly evolving and necessitate deployment of systems in new locations.
Therefore, the fundamental methods of assigning frequencies and reuse have been significantly
different between the Federal and non-Federal sectors.

Improving Spectrum Efficiency by Narrowbanding Land Mobile Channels

NTIA recognized in 1993 that the critical land mobile communications bands of 162-174
MHz and 406.1-420 MHz were becoming congested and that future spectrum requirements
would not be likely to be met under the 25 kHz channel plans.®” NTIA concluded that the
spectrum efficiency could be almost doubled if the channelization was halved to 12.5 kHz
thereby enhancing the possibility of satisfying future requirements. This reduction in channel
size is called narrowbanding.®

With the advice of the IRAC, NTIA adopted 12.5 kHz channel plans for the 138-150.8 MHz,
162-174 MHz, and 406.1-420 MHz bands. For the latter two bands, conformance was required
by 2005 and 2008 respectively, providing a transition period of ten years.*® Because of fiscal
and administrative constraints, not all of the Federal agencies expect to comply with these
mandates. For example, narrowbanding is one of the Department of Homeland Security’s (DHS)
three major spectrum-related issues. New, narrowband equipment suitable for Federal missions
has been slow to reach the market, and there is potential for interference from the not-yet
transitioned 25 kHz systems.

The U.S. Department of Agriculture’s (USDA) Forest Service (FS) completed all of its
migration to VHF narrowband equipment in 2005. These assignments represented 90 percent of

% Allotments are discussed in more detail in the sub-section “Land Mobile Service Allotment Plans.” Each agency
must request frequency assignments from NTIA for use of channels allotted for use by that agency.
% TIA TSB-88-B-1 Wireless Communications Systems - Performance in Noise and Interference - Limited
Situations - Recommended Methods for Technology - Independent Modeling, Simulation, and Verifications, May 1,
2005.
% Land Mobile Spectrum Efficiency: A Plan for Federal Government Agencies to Use More Spectrum-Efficient
Technologies, NTIA Report 93-300, NTIA (Oct. 1993) (1993 NTIA Efficiency Report).
38

Id. at 52.
¥ See, Manual of Regulations and Procedures for Federal Radio Frequency Management, U.S. Dep’t. of
Commerce, NTIA, May 2003 Edition, September 2006 Revision at §8 4.3.7 and 4.3.9 (NTIA Manual).
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the USDA’s VHF infrastructure. However, agencies such as the Agricultural Research Service
(ARS), the Animal and Plant Health Inspection Service (APHIS), and the Food Safety and
Inspection Service (FSIS) have not been able to obtain funding for new narrowband equipment
to replace the 25 kHz legacy systems. This is a particular challenge for APHIS, which operates
the next largest number of radios outside of the Forest Service.

The Broadcasting Board of Governors (BBG) is moving to comply with the narrowband
mandate by migrating out of the 162-174 MHz band into the 406.1-420 MHz band. BBG is
working to upgrade its headquarters’ 406.1-420 MHz system to narrowband. BBG is reviewing
its systems in the 406.1-420 MHz band at two locations to decide if they should be upgraded,
merged, or deleted.

The Department of Justice (DOJ) expects to meet the NTIA narrowband mandates by
transitioning many operations into the Integrated Wireless Network (IWN) in the 162-174 MHz
band. The IWN program and network will also serve DHS and the Department of Treasury
(Treasury). However, the DOJ’s encryption needs are increasing and it may have to rely on
technological advances to use narrowband channels for these purposes, possibly delaying
transition.

The Department of Interior (DOI) will meet NTIA’s narrowband goal in all bureaus and
offices by October 1, 2010. The National Aeronautics and Space Administration (NASA) will
replace older land mobile systems and assignments in accordance to the channel plans presented
in the NTIA Manual Sections 4.3.7 and 4.3.9. Three Treasury bureaus have complied with
NTIA’s narrowbanding mandates (the largest users included) and others are complying. The
Department of State (DOS) expects to comply with narrowbanding in the 406.1-420 MHz band
by January 1, 2008.

The mandate to migrate from technology that operates on 25 kHz channel bandwidths to
technology that supports 12.5 kHz channel bandwidths will continue to affect the Department of
Energy (DOE) for the foreseeable future.

Improving Spectrum Efficiency and Management Flexibility with Land Mobile Service
National Frequency Allotment Plans

The 162-174 MHz and 406.1-420 MHz bands are the backbone of Federal land mobile
communications and are used for critical law enforcement, national security functions, and many
other purposes. The 162-174 MHz and 406.1-420 MHz bands are channelized via national
channeling plans, and many of the channels are allotted to specific agency use. The allotment
plan, originally established over fifty years ago as an extension of the allocation plan, allows the
users to make deployment decisions using the channels allotted to them with a high degree of
confidence of interference free operation. In Federal Government allotment plans, specific
channels are allotted to individual Federal agencies and others are allotted for all Federal
agencies. For example, a channel such as 162.4250 MHz may be allotted nationally to the
Department of the Navy (Navy) and the adjacent channel at 162.4375 MHz may be allotted
nationally to the USDA. Subject to agreement, channels may be made available by one agency
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for use by another agency. These allotment plans require precise technical standards for
equipment operation, and the equipment is generally compliant with these standards.

In this process, an agency may use another agency’s allotment with the permission of the
agency “allotted” that channel. Such use allows for cooperative use of specific frequencies
between the two agencies. For example, the Navy may need more channels than it is allotted in
an area with extensive Navy activities such as the Norfolk, Virginia Naval base. The Navy could
arrange to use another agency’s allotted channels in Norfolk, but there is no assurance that the
other agency will be willing to relinquish its use to the Navy. Since all agencies face this
situation from time to time, they are usually willing to make such allotment sharing
arrangements.

Spectrum management computer models are now widely available, including models that can
select available channels in heavily congested areas. These models differ in complexity and
accuracy. Some are built using simple and practical rules that have been in use for decades and
offer only more rapid calculation and selection of frequencies. They do not increase spectrum-
use efficiencies. Others use accurate system and terrain characteristics to predict the interference
levels expected in each receiver in the existing and planned systems. These latter systems offer
both increased speed in identification of usable frequencies as well as increased spectrum
efficiency. When these more advanced spectrum management models are used, Federal
spectrum managers no longer need to be as heavily reliant on allotment plans because the models
can easily identify an available channel. However, some models can select only the agency’s
allotted channels, and other models are very conservative in their frequency reuse interference
calculations. Models are continually being modernized and improved so that they can be used to
enable more spectrum sharing and frequency reuse to improve the overall spectrum-use
efficiency.

However, allotments do allow a specific agency to maximize the agency reuse of frequencies
and more readily plan for caches of equipment that can support nationwide contingency
operations. Furthermore, the effective use of both interference models and channel plans is
dependent on an accurate and reliable up-to-date national database of current spectrum use that
provides the foundation for frequency selection.

National allotment plans have the appearance of not being a spectrally efficient method of
spectrum management because channels may remain fallow in some parts of the country, e.g.,
the Navy’s light use in lowa, Nebraska, and other interior United States areas that are far
removed from Navy facilities, where the channels could easily be used by other agencies.
However, balancing this concern are the advantages associated with allowing the agencies to
work with each other to meet shifting demands. Greater spectrum management flexibility could
be achieved by reviewing the current allotment plans to determine what, if any, restructuring or
re-designating of specific allotments would provide more effective spectrum use.

On the other hand, the missions of the Federal agencies undergo major changes over the
years and these changes need to be considered when developing communications requirements.
In the post-9/11 environment with the increased emphasis on national and homeland security, the
Federal agencies’ spectrum needs should be reassessed, especially those agencies that have a



greater mission today than they had fifteen years ago. Any new rearrangement of the allotments
with new procedures could be problematic if done without reassessing the agencies’ missions
and operational requirements.

A study of allotment plans could result in revising the allotments of these frequencies based
on current and anticipated trends in these bands. However, some nationally allotted channels
may still be required for uses such as national security because law enforcement agents may be
required to operate anywhere in the United States on very short notice, requiring immediate
communications capabilities that can be most easily satisfied by readily available allotment
channels. Thus, some channels are needed to remain readily available to satisfy emergency law
enforcement needs.

To communicate classified information, DOJ requires Type 1 encrypted land mobile
communications that meet National Security Agency (NSA) encryption standards. Type 1 NSA-
certified equipment is available and is used by DOJ on 25 kHz channels in the 162-174 MHz and
406.1-420 MHz bands. However, there currently is no Type 1 NSA-certified equipment that
operates on the 12.5 kHz narrowband channels in the 162-174 MHz or 406.1-420 MHz bands.
NSA has approved a commercial Digital Encryption Standard (DES) on the wider 25 kHz
channels, but it does not meet Type 1 encryption standards. The lack of suitable encryption
technology presents operational problems on the narrowband channels and new technology must
be developed. DOJ recognized this problem during the development of the narrowband
allotment plans and the required implementation date was selected to allow industry to develop
the required equipment. However, Type 1 encrypted equipment still is not available.

The Federal Aviation Administration (FAA) is experiencing difficulties in locating suitable
frequencies in the 162-174 MHz and 406.1-420 MHz bands in metropolitan areas and in the
Canadian and Mexican border areas. There are a limited number of FAA-allotted channels in
these bands but FAA would support an NTIA study to review the allotment plans in these bands.

The frequencies in the 162-174 MHz band allotted specifically to DOE in the western United
States, where many DOE facilities are located, are insufficient in number to meet DOE
requirements. The border areas with Canada and Mexico provide significant challenges where
there are fewer frequencies available because of international agreements. DOE utilizes the
allotments of other Federal agencies to meet its frequency requirements in these areas.

In the past, the Federal Communications Commission (FCC) also used allotments in the land
mobile radio bands, based on the type of activities or entities using the spectrum. However, in a
rulemaking proceeding, the FCC developed an overall strategy for using the spectrum allocated
to the land mobile radio service more efficiently to meet future communications requirements.
In June 1995, the FCC adopted a new narrowband channel plan in the public land mobile radio
(PLMR) bands below 800 MHz.*® The FCC adopted a Second Report and Order in February

0 Replacement of Part 90 by Part 88 to Revise the Private Land Mobile Radio Services and Modify the Policies
Governing Them, PR Doc. No. 92-235, Report and Order and Further Notice of Proposed Rulemaking, 10 F.C.C.R.
10,076 (1995).
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1997, which eliminated twenty discrete radio services and replaced them with two frequency
pools: the Public Safety Pool and the Industrial/Business Pool.**

NTIA has on-going a project to improve spectrum efficiency in land mobile systems that
includes the investigation of the use of national frequency allotments by the Federal agencies.
As part of the President’s Spectrum Policy Initiative, NTIA is investigating options that could be
used to reduce the number of channels allotted to individual agencies.

ALLOCATION ASSETS

There are numerous frequency bands allocated to the mobile service or land mobile service
throughout the spectrum. There are five bands allocated to these services in the 1705-3000 kHz
band, twenty-three bands in the 3-30 MHz HF region of the spectrum, and forty-eight bands
allocated to these services in the 30 MHz to 20 GHz region of the spectrum.

Current Mobile Service and Land Mobile Service Usage And Future Spectrum
Requirements

The largest Federal users of spectrum with the mobile service station class are the USDA,
DOJ, Department of Army (Army), DOI, and DHS. Following the creation of the DHS, some
units of Treasury were transferred to DHS, accounting for major changes in the number of
Treasury assignments. The number of DOJ assignments has declined in recent years as they
have consolidated assignments to United States and its possessions (US&P) or regional
assignments resulting in fewer numbers of assignments. The Departments of the Air Force (Air
Force), Army, and Navy have increased assignments due to deployment of more systems. The
largest Federal users of the land mobile service are the DHS, Army, Air Force, Navy, DOI, and
DOJ.

In the mobile service, the Federal agencies, especially the Department of Defense (DOD),
operate many systems that fall under the mobile service allocation rather than the more specific
land, maritime, or aeronautical mobile service allocations. Many of the mobile systems provide
communications such as networking of land units with airborne units, air-to-air communications,
or air-to-ground data links. Data links are becoming increasingly critical in military applications
since the use of precision-guided munitions and unmanned aircraft systems and the like is
increasing.

This section is arranged from lower to higher frequency bands, except that the DOD is
broken out in a separate sub-section because of the extensive DOD use of land mobile
communications, recognizing that much of the DOD land mobile use is on the battlefield and in
training.

Use of Bands in the 1705-3000 kHz Range. There are five bands allocated to the mobile
service in the 1705-2850 kHz part of the spectrum: 1705-1800 kHz; 2000-2065 kHz; 2107-2170

1 Replacement of Part 90 by Part 88 to Revise the Private Land Mobile Radio Services and Modify the Policies
Governing Them, PR Doc. No. 92-235, Second Report and Order, 12 F.C.C.R. 14,307 (1997).

B-10



kHz; 2194-2495 kHz; and 2505-2850 kHz. These bands are used to achieve over-the-horizon
communications via ionospheric skip propagation, normally at distances up to 400 km. Reliable
ground-wave communications can also be achieved at distances up to 60-100 km, depending on
transmitter power and other technical factors.

The DOD is the primary user of these five frequency bands. The DOE has frequency
assignments in the 2505-2850 kHz band that are used for nationwide “aerial tracking”
communications with aircraft. The Department of Veterans Affairs (VA) uses the 2-3 MHz part
of the spectrum for emergency long-haul communications.

In summary, spectrum usage and requirements of the bands in the 1705-3000 kHz region of
the spectrum for mobile communications are expected to continue for at least the next ten years,
although there is an overall decline in spectrum usage as agencies satisfy their spectrum needs in
other frequency bands.

Use of Bands in the 3-30 MHz (HF) Range. There are twenty-eight frequency bands in the
3-30 MHz (HF) spectrum range allocated to the mobile service. Many of the bands are shared
with the fixed service on a co-primary basis, thus permitting the establishment of
communications networks with both fixed stations and mobile stations on various platforms.
The HF bands can achieve over-the-horizon communications via ionospheric skip propagation at
a relatively low cost.

The Federal agencies make extensive use of the HF bands for land mobile communications,
which is frequently the preferred mode of operation when communications are required at
distances over 200 kilometers using ionospheric skip propagation. In many communications
applications, there are both fixed and mobile stations within the same network, and thus both the
fixed service and land mobile service allocations are used.

The most significant advance in HF communications over the past twenty years has been the
development of Automatic Link Establishment (ALE) technology that enables systems to
automatically select usable frequencies to overcome the vagaries of ionospheric propagation.
The ALE system uses automated techniques and ionospheric sounding to automatically
determine and select the best operating frequencies from a pre-determined group. Once the
communications link has been established, any normal type of traffic such as voice or data can
be passed. Reliable HF communications requires a number of frequency assignments to a
specific communications link, in a number of different HF bands, only one frequency of which
may be usable for reliable communications at any one time.** A typical frequency assignment
group would consist of five or six frequencies, each in widely separated HF bands.

HF bands can be a “common denominator” in achieving interoperable communications in
multi-service and multi-national operations, especially with coalition partners with limited
communications capabilities. DOD uses the HF bands extensively for mobile and fixed service
communications, and it has developed and published HF communications technical and
operating standards.

2 High Frequency Radio Automatic Link Establishment (ALE) Application Handbook, U.S. Dep’t. of Commerce,
NTIA, Institute of Telecommunications Sciences (Sept. 1998).
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The National Communications System (NCS) has also established a number of HF and ALE
operational standards. For example, the NCS standard FED-STD-1045A, “Telecommunications:
HF Radio Automatic Link Establishment” supports interoperability between telecommunications
facilities and systems and interface with data processing equipment.** The NCS also has seven
other HF communications technical and operating standards.

DOI uses the HF bands to provide communications in its various bureaus. The VA uses the
HF spectrum for emergency long-haul communications.

NCS has established the SHAred RESources (SHARES) HF radio communications program
for national security and emergency preparedness. The SHARES system includes ninety-three
Federal, state, and industry entities as resource contributors, with over 1000 HF stations located
in every state and at twenty overseas locations. Over 150 frequencies have been authorized for
use in the SHARES program.** In addition to using the HF bands for SHARES, the VA will
implement a department-wide HF emergency communications system called the Trans-America
Radio Program (TARP) to provide end-to-end survivable communications among all VA sites.
In addition, DHS expects a growing need for access to HF spectrum by both fixed and mobile
services.

Over the past ten years, Federal access to HF spectrum for mobile stations has decreased.
The Federal agencies cannot afford further loss of HF spectrum to services other than
communications if they are to support these growing Federal requirements for HF spectrum
sufficient to support communications operational requirements.

In summary, there are many current as well as projected increased future requirements for
access to HF bands for critical mobile and land mobile communications, both for primary
communications and for emergency and back-up communications. In particular, HF systems can
be used as a backup for satellite communications. New applications are being developed which
will use HF communications links for e-mail and compressed multimedia communications that
combine voice and data services.

Use of Bands in the 30-88 MHz Range. The physics of radio propagation make the 30-88
MHz bands ideal for land mobile communications at distances normally within a 50-70 km
radius, but occasionally at longer distances up to 170 km. The Federal agencies use the 30-50
MHz band for operations within the properly allocated bands in the US&P. The 50-88 MHz
bands that are not available in the United States may be used in other parts of the world. The
largest Federal users of the 30-50 MHz band for the mobile and land mobile services are the
DOD, DOI, USDA, DOJ, Tennessee Valley Authority (TVA), Treasury, and the Department of
Commerce (DOC).

The number of DOD assignments has substantially increased over the past ten years in the
mobile service as more tactical systems have been fielded. Most of the DOD’s spectrum usage

* Telecommunications: HF Radio Automatic Link Establishment, Federal Standard, FS-1045A, U.S. General
Services Administration (Oct. 18, 1993), http://www.its.bldrdoc.gov/fs-1045a/45-scop.htm.

* Shared Resources (SHARES) High Frequency Radio Program, National Communications System,
http://www.ncs.gov/shares.
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in the 30-88 MHz range is in the bands exclusively allocated to the Federal Government below
50 MHz. Parts of 30-88 MHz band above 50 MHz are allocated to the amateur service,
television broadcasting, and other services in the United States, and are not available for DOD
use. However, the DOD units may use some of the bands in the 30-88 MHz bands in overseas
locations that have different allocations. The DOD uses parts of the 30-88 MHz band for tactical
and tactical-exercise communications, and non-tactical communications such as Mobile
Subscriber Equipment (MSE).

TVA operates communications systems in these bands for security communications along its
electrical grid. The National Oceanic and Atmospheric Administration (NOAA) has spectrum
requirements in the 30-40 MHz band for mobile radio for law enforcement, geodetic field
communications and telemetry for fish tags. NOAA also uses the 40-42 MHz band for meteor
burst communications for meteorological and hydrologic operations. VA uses the 30-56.32 MHz
band for hospital paging systems.

Use of Bands in the 138-150.8 MHz Range. Three frequency bands in the 138-150.8 MHz
range are allocated to the mobile service on a shared primary basis to the Federal Government:
138-144 MHz, 148-149.9 MHz, and 150.05-150.8 MHz. DOD is the primary user of the 138-
150.8 MHz band.* The military agencies use these bands for voice communications in tactical
operations, using both land and airborne units under the mobile allocation. Operations in the
United States are for training purposes. The U.S. Coast Guard (Coast Guard), NASA, and the
Federal Emergency Management Agency (FEMA\) are the other users but their usage is much
less. In addition to the military agencies, DOJ uses the 148-150.8 MHz bands for
interoperability communications by their law enforcement units with military law enforcement
units.

Use of the 162-174 MHz and 406.1-420 MHz Bands. The 162-174 MHz band (the band is
divided into two segments consisting of 162.0125-173.2 MHz and 173.4-174 MHz) and the
406.1-420 MHz band have the most Federal frequency assignments of any bands allocated to the
Federal Government. The two bands are used extensively for land mobile communications and
the majority of Federal non-military mobile communications are conducted in the two bands.

USDA’s frequency assignments may increase in the 162-174 MHz and 406.1-420 MHz
bands as the Department transitions from narrowband analog to narrowband digital technology
because of a potential need for additional repeaters in locations where the signal strength is
weaker using new digital equipment than in the legacy analog mode. As USDA transitions to
more spectrally efficient digital technology, interoperability with state and local agencies and
cooperating entities still operating in an analog mode will be achieved by installing backward
compatible systems.

The law enforcement agencies or those with law enforcement units report continuing land
mobile needs. For the short term through 2010, DOJ’s most significant requirement for spectrum
is in direct support of law enforcement tactical communications, mainly within these two major
Federal land mobile communications bands. Although DOJ does not expect to seek additional

** NTIA Manual, supra note 39 at § 4-160. Footnote G30 states that “the fixed and mobile services are limited
primarily to operations by the military services.”
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allocations, it will intensify its use of these bands. New technologies will be needed to meet
increased requirements for tactical communications and surveillance.

The Coast Guard projects an overall 300 percent growth in its assignments, including the
162-174 MHz and the 406.1-420 MHz bands, for Rescue 21, the maritime emergency response
system for the coastal United States as well as for the infrastructure supporting all Coast Guard
coastal missions. Overall, the Coast Guard envisions land mobile growth in the 162-174 MHz,
and 406.1-420 MHz bands, (and in the 700-800 MHz spectrum range) for fixed and mobile
services, as well as in multi-band interoperability and aeronautical frequencies. Since the 162-
174 MHz and 406.1-420 MHz bands have been channelized into narrowband 12.5 kHz channels,
Coast Guard communications in this band are generally limited to voice. Coast Guard
broadband data requirements would require other spectrum resources.

DOC’s NOAA has spectrum requirements for tracking of marine mammals via data
telemetry in the 162-174 MHz band, and the use will be expanded. NOAA also has mobile
communications requirements in the 406.1-420 MHz band for: 1) satellite fish tracking,
specifically to uplink fish data to satellites; 2) the Physical Oceanographic Real Time System
(PORTYS) to measure ocean currents; and 3) water level stations to measure tide levels. NOAA
also uses the 406.1-420 MHz band for an Automated Surface Observing System (ASOS) to
support meteorological operations from aircraft.

The United States Fish and Wildlife Service (USFWS) manages the wildlife telemetry
program in the 406.1-420 MHz for the DOI and other Federal agencies. There are interstitial
channels between 162 MHz and 174 MHz for dedicated wildlife telemetry use. The USFWS and
eight DOI bureaus in almost every state use these assignments to track migratory birds, wolves,
bears, caribou, and other wildlife. The transmitters are very low power, but the receivers are
very sensitive. This usage will continue to increase every year for at least the next ten years.

DOE also uses land mobile spectrum at its national laboratories, area offices, and throughout
the regions served by the power marketing administrations. DOE also uses land mobile
spectrum at its national laboratories and area offices. Looking to the future, DOE expects that its
tracking of radioactive materials will be done with commercial or Federal Government satellites,
radar, and a variety of multi-service commercial and Federal voice and data mobile systems in
the 162 MHz to 2 GHz bands. Incident prevention and control will require ultra-wideband
technology and robot-controlled and secure communications systems in these bands to
communicate with other public safety units. Nuclear storage and lab control will require robust
Federal communications systems using secure voice and data and commercial wireless services
for administrative and operations functions. Security sensors may be deployed using land mobile
radio systems in this band.

DOE has experienced difficulties locating available frequencies in the 162-174 MHz band in
the Mexican and Canadian border areas. The U.S. Postal Service (USPS) will need access to
additional spectrum in the 162-174 MHz and 406.1-420 MHz bands where it projects a
requirement for an aggregate 413 kHz in the 162-174 MHz band and an aggregate 588 kHz in
the 406.1-420 MHz band. The DOS anticipates that over the next ten years, it will have an
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approximate three percent rise in assignments in existing bands, except for 406.1-420 MHz,
where it projects that 100 new assignments will be needed.

BBG uses the 406.1-420 MHz band for security, operations, maintenance, and computer help
desk support, for administration, maintenance, and journalists. The FAA also uses these bands to
operate various fixed stations at airports. These fixed stations are an integral component in
support of the National Airspace.

A number of frequencies in the 162-174 MHz band are authorized for non-Federal use, such
as for public safety services, and in some cases, non-public safety services, by the U.S. Table of
Frequency Allocations.*® In addition, Part 90 of the FCC Rules lists numerous channels
allocated for Federal use in the 162-174 MHz band, including the entire 169-172 MHz band, as
available for use by non-Federal entities through the FCC public safety pool frequency table.*’
Within the 162-174 MHz band, the 173.2-173.4 MHz band is allocated exclusively to the non-
Federal sector. There are a significant number of non-Federal assignments in the 162-174 MHz
band, many of which are for public safety communications.

The Multi-Agency Integrated Wireless Network (IWN)

DOJ is developing the IWN, an interoperable, narrowband VHF trunked land mobile system
operating in the 162-174 MHz band. The IWN system is planned to be shared by DOJ, Treasury,
and DHS. IWN is a first-of-its kind joint initiative led by the DOJ, DHS, and Treasury to
provide a consolidated Federal wireless communications service with voice, data, and
multimedia capabilities and opportunities for interoperability with state, local, and tribal public
safety agencies. The IWN will reduce the total spectrum needs in this band. However, certain
Treasury Bureaus, such as the Bureau of Engraving and Printing, and the U.S. Mint, may not
participate directly in the IWN because they have very specific communications requirements,
including in-building coverage for a campus environment that might not be supportable by the
IWN.

In conjunction with IWN, Treasury’s campus facilities will transition from the 162-174 MHz
band to the 406.1-420 MHz band, reducing the need for using the 162-174 MHz band. For
several Treasury Bureaus including the Bureau of Engraving and Printing, the U.S. Mint, and the
Internal Revenue Service (IRS) facilities, to interface with the IWN, access to the 162-174 MHz
band will be required. Treasury plans to provide gateways to access the IWN for emergencies
and law enforcement incidents that involve multi-agency communications. The Integrated
Treasury Network frequencies that were transitioned to DHS when the Department was created
could be integrated into the IWN.

For DOJ and other agencies which use the system, the IWN, when fully implemented, is
expected to provide a unified system for law enforcement officers. Together with its
narrowbanding efforts, and based on the initial IWN implementation in Seattle, DOJ will achieve
a fifty percent reduction in spectrum use, a sixty-five percent reduction in its 162-174 MHz band
assignments. Participating agencies plan to use the IWN to further their interoperability goals.

“® See, U.S. Table of Frequency Allocations, 47 C.F.R. § 2.106, U.S. footnotes 8, 11, 216, 223, 300 and 312.
“""1d. at § 90.265.
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Several other agencies have expressed an interest in utilizing IWN. USDA'’s Office of
Inspector General plans to join the IWN system. USPS wants to merge its Inspection Service
land mobile system into the IWN. DOI has joined the IWN to build interoperable networks in
the metropolitan areas of Washington, D.C. and New York City. Some agencies, however,
experience challenges presented by joining this system. DHS was created after IWN’s
formation. Issues such as the need to support new technologies such as voice-over-IP, potential
system congestion, especially in metro areas, and border issues with Mexico and Canada must be
addressed. Conversion to the IWN may require Treasury to have access to additional spectrum
so that a parallel system (i.e., legacy system) may run during a transition period. It is not clear
whether the transition to narrowband channels at the same time may meet these additional
requirements.

Use of Bands in the 225-399.9 MHz Range. There are six bands within the 225-399.9 MHz
range of the spectrum, five of which are allocated to the mobile service. The exception is 328.6-
335.4 MHz which is allocated to the aeronautical radionavigation service. The military agencies
are the heaviest users of the band, and substantial growth is noted for both the mobile service and
the land mobile service. The growth is attributed to deployment of more communications
systems, especially by DOD.

DOD operates critical air-to-air and air-to-ground communications systems in the 225-399.9
MHz band, which since the 1950s has been preserved for military operations by the North
Atlantic Treaty Organization (NATO) and within the individual member countries. The military
nature of this band has also been maintained by certain allied and friendly nations outside the
NATO alliance such as Australia, Israel, New Zealand, and Saudi Arabia, and most recently by
the European Cooperation Partner nations and the Partners for Peace nations. (In addition to
terrestrial mobile communications, parts of the 225-399.9 MHz band are also used for the
aeronautical radionavigation service for aircraft landing systems and by mobile satellite systems,
as discussed in the sub-sections on those services.)

One major DOD system operating in the 225-399.9 MHz range is a radiocommunication
system used for air-to-air, air-to-ground, and ground-to-air communications. It allows the Army
to communicate with Air Force, Navy, and NATO units.

The Coast Guard uses the 225-399.9 MHz band for tactical operations such as ship-to-air and
ship-to-ship clear and secure voice communications.

The DOD has begun to use the 380-399.9 MHz band for non-tactical land mobile
communications using digital trunking systems. Widespread national use is likely on military
bases to provide communications to support various base activities such as security,
maintenance, medical applications, and other communications.

Use of the 420-450 MHz Band. In the United States, the 420-450 MHz band is allocated to
the radiolocation service on a primary basis. There are no mobile or land mobile allocations in
the United States, although the ITU Table of Frequency Allocations allocates the mobile service
on a primary basis in the 420-430 MHz and 440-450 MHz bands in all three ITU Regions. Thus,
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some of the military usage for mobile and land mobile services in the United States must be on a
non-interference basis (NIB).

Use of the 902-928 MHz Band. The DOD uses the 902-928 MHz band for communications
for drone control and other land and air vehicles at military test ranges. The BBG uses the 902-
928 MHz band for wireless microphones and for communications from the studio to reporters for
live coverage of news events.

Use of the 960-1215 MHz Band. The 960-1215 MHz band is allocated to the
radionavigation service and partially to the aeronautical radionavigation-satellite service, both on
a primary basis. The DOD also operates the Joint Tactical Information Distribution System
(JTIDS), which includes a major communications subsystem, in this band. JTIDS is a military
system used by United States and NATO forces to provide tactical, secure, jam-resistant voice
and data communications and general situation awareness information. It has been operational
since 1981 and deployed aboard aircraft and ships of all three military Departments with man-
transportable versions available. The Multifunctional Information Distribution System (MIDS) is
a major international program that also operates in the band.

JTIDS is authorized on the condition that no harmful interference will be caused to current or
future aeronautical radionavigation users authorized to operate in the band. Extensive use of the
960-1215 MHz band is made by aeronautical radionavigation service and radionavigation
satellite service systems including the ATCRBS, Mode-S, TCAS, DME, TACAN and the
planned 2006/2007 Global Positioning System (GPS) civil-use L5 signal. A test program was
conducted to assure that JTIDS, employing spread spectrum modulation (frequency hopping and
phase coding) techniques, could operate compatibly with other navigation systems operating in
the band. A Memorandum of Understanding (MOU) was implemented between the Department
of Transportation (DOT) and DOD to further greater technical and operational compatibility
between civilian navigation systems and the JTIDS/MIDS, including placing possible limitations
on the JTIDS/MIDS operating frequencies.*®

The JTIDS/MIDS system is expected to operate well into the middle of this century, and
thus, the long-range spectrum requirements for its operation in the 960-1215 MHz band are
expected to continue.

Use of the 1429-1435 MHz Band. The 1432-1435 MHz band has been reallocated from the
Federal Government to non-Federal sector use following Title 111 of the Balanced Budget Act of
1997.% However, essential Federal operations will be protected indefinitely. The military uses
the band for a number of mobile communications applications such as test range aeronautical
telemetry, the flight test telemetry of aircraft, remote telecommand of aircraft guided weapons

%8 2005 Federal Radionavigation Plan, Departments of Defense, Homeland Security and Transportation, DOT-
VNTSC-RITA-05-12/DOD-4650.5 at pp. 61, 62 (Dec. 2005) (2005 FRP). The GPS L5 channel will operate on
1176.45 MHz, providing an additional civil use signal. The L5 satellite is scheduled to launch in 2009. See GPS
Program Office Website, http://www.losangeles.af.mil/library/factsheets/factsheet.asp?id=5325. GPS is discussed
in more detail in the Radionavigation Section of this report.

*° Spectrum Reallocation Report, Response to Title 111 of the Balanced Budget Act of 1997, NTIA Special Pub. 98-
36, NTIA (February 1998).
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systems, and other operation.

The USPS has a spectrum requirement for 10 kHz in the 1429-1435 MHz band for future
communications for radio frequency identification (RFID) tracking and asset management
systems.

Use of Bands in the 1435-1525 MHz and the 1525-1535 MHz Ranges. The 1435-1525
MHz band is allocated to the mobile service (aeronautical telemetry) on a primary basis, while
the 1525-1535 MHz band is allocated to the mobile-satellite (space-to-Earth) service on a
primary basis. Both bands are allocated for Federal and non-Federal users.

Furthermore, footnote US78 states: “In the mobile service, the frequencies between 1435 and
1535 MHz will be assigned for aeronautical telemetry and associated telecommand operations
for flight testing of manned or unmanned aircraft and missiles, or their major components.
Permissible usage includes telemetry associated with launching and reentry into the Earth’s
atmosphere as well as any incidental orbiting prior to reentry of manned objects undergoing
flight tests. The following frequencies are shared with flight telemetry mobile stations: 1444.5,
1453.5, 1501.5, 1515.5, 1524.5, and 1525.5 MHz.”*®

Use of the 1755-1850 MHz Band. DOD currently uses the 1755-1850 MHz band for a
broad range of mobile or transportable and advanced wireless systems applications such as
mobile video control links. Almost all of the Federal assignments in the band are used by DOD
with mobile service assignments in the band. The DOD has substantially increased its use of the
band in the 1995-2005 period. Furthermore, DOD’s Training and Test and Evaluation (TT&E)
needs are increasing, corresponding to an increase in its tactical spectrum needs.

Use of Bands in the 2290-2700 MHz Range. The 2310-2320 MHz band falls within the
2310-2360 MHz band allocated on a primary basis to the non-Federal mobile service and to the
Federal Government on a secondary basis. The non-Federal allocation includes a primary
allocation to the non-Federal mobile service in 2310-2320 MHz, shared with broadcasting and
radiolocation. Footnote US339 pertains to both the Federal and non-Federal allocations and
addresses aeronautical telemetry activities. The 2360-2395 MHz band is allocated to the mobile
service on a primary basis, with footnote US276 authorizing aeronautical telemetry and
telecommand in the 2360-2395 MHz band.

These bands within the 2290-2700 MHz range can be used by the mobile service or the land
mobile service. The most extensively used band is 2345-2390 MHz with a large number of
assignments in the mobile service. There are very few land mobile assignments in the bands.

The 2310-2320 MHz and 2345-2390 MHz bands are used extensively for aeronautical
telemetry and telecommand functions.

The 2290-2700 MHz band is used for DOD’s communications for aircraft and missile flight-
testing telemetry, the operation of simulators during combat aircrew training for surface-to-air

* NTIA Manual, supra note 39 at 4-131.
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missile operations, and the scoring of air-to-air missiles against targets. The Army uses, on a
non-interference basis, the 2400-2483.5 MHz portion of the band, the “unlicensed” band used by
Wireless Fidelity (WiFi), for tactical communications and for wireless local area networks
(WLANS).

Use of the 4400-4940 MHz Band. This band includes three sub-bands: 4400-4500 MHz,
4500-4800 MHz, and 4800-4940 MHz. Footnotes US203, US342, and 5.149 apply to some of
the bands to protect radio astronomy observations, which may limit the use of parts of the bands
for communications, especially airborne operations.

In the 4400-4500 MHz range, the Federal agencies have both land and mobile service with
the DOD having the most usage. The DOD is the largest user of the 4500-4800 MHz range. In
the 4800-4940 MHz range, the DOD is the largest user.

The Navy operates a wideband data link in the 4400-4940 MHz frequency range.

The USPS is developing vehicle telemetry and vehicle location and tracking systems for use
in conjunction with GPS. These systems will utilize 8 MHz in the 4800-4990 MHz band for
mobile and stationary networks in support of these activities.

Use of the Bands in the 14.4-15.35 GHz Range. This range of spectrum is allocated to six
frequency bands for the mobile service either on a primary or secondary basis. Some of the
bands are shared between the Federal and non-Federal sectors. The Coast Guard uses this band
for a mobile tactical data link. Other services using the bands are fixed, space research, non-
Federal fixed-satellite uplinks, and the non-Federal mobile-satellite service.

Use of the 25.25-27.5 GHz Band. The three Federally-allocated bands that make up this
band are 25.25-25.5 GHz, 25.5-27 GHz, and 27.0-27.5 GHz, which contain no Federal
assignments for the mobile service or the land mobile service. The DOD has future
communications systems requirements for this band.

Future DOD Mobile Spectrum Usage and Requirements

DOD is reforming its communications strategy with the goal of “net-centric” and seamless
real-time military voice, data and video across U.S. military services, and bridging coalition
forces and allies. DOD sees its future shaped by “Network-Centric Warfare.” Network-Centric
Warfare would link sensors, communications systems and weapons systems in an interconnected
grid. The new tactical communications infrastructure will include modular, software-defined,
multimode radios to replace existing inventory and ultimately satellite communications
terminals. These radios will have cross-banding and networking capabilities to allow mobile
forces to stay connected to an Internet Protocol (IP)-based network. Bandwidth requirements for
such new programs will alter projected spectrum usage.

DOD sees spectrum use as a principal component of the Global Information Grid (GIG)

foundation layer. The GIG is the globally interconnected end-to-end set of information
capabilities that manage and provide information, on demand, to war fighters, defense policy
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makers and support personnel. The Global Electromagnetic Spectrum Information System
(GEMSIS) is both a near and long-term initiative to unify and improve DOD spectrum
operations in anticipation of network-centric operations and associated spectrum requirements.

DOD anticipates significant additional requirements through 2015 and beyond, regardless of
modernization efforts, with the biggest growth in the frequency bands below 3 GHz. The
addition of the new Joint Tactical Radio System (JTRS) radios and unmanned intelligence,
surveillance and reconnaissance and combat delivery platforms will all require additional
spectrum.

DOD’s transformational agenda, particularly its use of unmanned and Future Combat
Systems (FCS), drives its future spectrum needs. DOD expects a very substantial rise in the need
for unmanned systems, resulting in a continuing need for spectrum in all frequency bands used
today, with growth in selected bands. Unmanned ground system control links, most often
operating in VHF or UHF bands, require as much spectrum as unmanned air systems. Increases
in the number of frequencies needed, in bandwidth required to support data transfer, and in the
operation time for longer mission requirements are expected. To meet this demand, improved
spectrum management schemes and scheduling that will promote frequency sharing are required.
Without significant spectrum reuse and spectrum-efficient technologies, unmanned systems will
be constrained, and may require highly refined scheduling plans.

Pending budget approvals, the Army anticipates that fielding the FCS elements will
commence in 2010, with first operations expected in 2014. Several homogenous communication
systems such as JTRS, Wideband Network Waveform and Soldier Radio Waveform, will
combine to form the FCS.

The FCS requires a fully mobile tactical communications infrastructure that can conduct
combat operations on the move, at the quick halt and during sustained operations. Information
must safely cross the wireless network regardless of environment and arrive within identified
timelines. This means using omni-directional systems, and limiting reuse and sharing. The FCS
requires very high bandwidth capability for large numbers of forces over a dispersed area. This
translates into large blocks of contiguous spectrum. DOD may specify spectrum requirements
for FCS in future revisions to its strategic spectrum plan.

DOD may need access to more mobile-service spectrum use after 2014 to bolster the joint
transformational concepts of Army and Marine Future Combat Systems, Air Force Command
and Control Constellation, and Navy FORCEnet. The Wideband Network Waveform (WNW)
wireless networks are expected to drive spectrum requirements beyond 2014. These networks
will provide increased situational awareness, timely dissemination of intelligence, and direct
high-bandwidth communications to all battlefield users.

Spectrum Requirements for Aeronautical Flight Test Telemetry
Although not a specifically allocated radiocommunication service, per se, Aeronautical

Mobile Telemetry (AMT) and telecommand are extensive spectrum uses falling within the
mobile service allocation. The major AMT applications are for flight test data collection of
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manned and unmanned aircraft, missiles, and rockets. Flight telemetry systems currently operate
in several frequency bands, but the most used bands are the previously discussed 1435-1535
MHz, 2310-2320 MHz, and 2345-2390 MHz bands. Footnote US339 authorizes aeronautical
telemetry and associated telecommand operations for flight-testing in the 2310-2320 MHz and
2345-2360 MHz bands.”® The telemetry systems are used by both Federal agencies and non-
Federal entities, frequently in cooperative working arrangements.

The Aerospace and Flight Test Radio Coordinating Council (AFTRCC), an organization of
aerospace companies, coordinates flight testing operations and planning, in the United States.*
Furthermore, the International Foundation for Telemetering (IFT) serves the telemetering
“community.”* Another international organization called the International Consortium on
Telemetry Spectrum (ICTS) ensures the future availability of spectrum for telemetering. The
ICTS is concerned with all types of telemetry, including applications such as meteorology and
industry.

The ITU has recognized the need for additional spectrum for aeronautical telecommand and
telemetry via Agenda Item 1.5 of the 2007 World Radiocommunication Conference (WRC-07),
which charges the WRC-07 “to consider additional spectrum requirements and possible
additional spectrum allocations for aeronautical telecommand and high bit-rate aeronautical
telemetry, in accordance with Resolution 230 (WRC-03).”>* Resolution 230 adopted at WRC-03
calls for: “[c]onsideration of mobile allocations for use by wideband aeronautical telemetry and
associated telecommand.”*®

The United States preparations for WRC-07 include several aeronautical telemetry-related
documents for submission to the ITU-R Working Party (WP) 8B. United States input document,
Document 8B/139-E, addresses potential candidate bands for wideband aeronautical telemetry,
concluding that, “[o]f the bands considered, the potential for success in meeting the short to near
term spectrum requirements seems greatest in the 4400-4940 MHz and 5925-6700 MHz
bands.”® For long-term requirements, where technology advances are necessary, the preferred
bands are 22.5-23.6 GHz, 24.75-25.5 GHz, and 27.0-27.5 GHz.>” However, the five preferred
bands have incumbent users with potential spectrum sharing problems, and the document
acknowledges “each of the candidate bands identified in this document would appear to warrant
further study in WP 8B to determine the ability to share the bands between AMT and the
incumbent services in these bands.”®

1 NTIA Manual, supra note 39 at 4-144,

%2 See Aerospace and Flight Test Radio Coordinating Council website, http://www.aftrcc.org/ (last visited, Feb. 7,
2008).

%% See International Telemetering Conference website, http://www.telemetry.org/ (last visited, Feb. 7, 2008).

> Agenda of the 2007 World Radiocommunication Conference, Resolution 802, Final Acts of the 2003 World
Radiocommunication Conference (Geneva, 2003).

% See Final Acts of the 2003 World Radiocommunication Conference, Resolution 230 (Geneva, 2003).

% potential Candidate Bands for Wideband Aeronautical Mobile Telemetry (AMT), U.S. Input Document 8B/139-E
submitted to ITU-R Working Party 8B, at 3 (March 30, 2005). See, ITU Website, http://www.itu.int/md/R03-
WP8B-C-0139/en.

> |d. at 3.

% 1d. at 7.
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The United States submitted Document 8B/143-E to address the future spectrum
requirements for airborne telemetry. Using a queuing analysis and various scenarios, the
document concludes that “even if the most advanced spectrally-efficient modulation techniques
were used for telemetering, by the end of 2017, a single aerial vehicle would not have sufficient
spectrum to send its data, even assuming all others in the area ceased operation.” The study also
showed that, “given current trends, no less than 650 MHz would be required for a single test
vehicle by the year 2024.”*° The 650 MHz spectrum will be used for safety-related and time-
critical information, networked downlink telemetry, video downlinks, and uplink traffic.®

In summary, there are increased spectrum requirements for the mobile service for
aeronautical telemetry and telecommand operations. Some of these requirements may be
satisfied via an allocation to the aeronautical mobile service.*

Spectrum Requirements for Medical Telemetry

Medical telemetry represents another use of the radio spectrum of interest to Federal
agencies. Medical telemetry transmits patient information to a medical center for observation by
medical staff. The telemetry operations can be short range such as on a hospital floor, or longer-
range transmissions such as from a medical emergency vehicle. Medical telemetry
communications can assist in saving lives by providing critical medical data to medical
personnel. The operating frequencies are usually used by both Federal agencies and non-Federal
entities. The primary Federal users are military and VA hospitals.

The shorter-range systems are frequently unlicensed and operate under NTIA Manual
Section 7.8 and 7.9 which are based on Part 15 of the FCC Rules, while Medical Implant
Communications (MICS) falls under Part 95 of the FCC Rules. Many licensed and unlicensed
operations are located in the 608-614 MHz band, where television (TV) channel 37 would
normally operate, but is precluded by radio astronomy observations in that band. Footnote
US246 provides for licensed or authorized medical telemetry operations but they must be
coordinated with radio astronomy operations. The US246, US345, US350, US351, and US352
footnotes authorize medical telemetry operations. Furthermore, footnote US216 provides for
“medical radio communications” on a number of VHF and UHF frequencies and small sub-
bands. The frequencies are authorized for *... the purpose of delivering or rendering medical
services to individuals (medical radiocommunications systems).”®® The operations are
authorized for both Federal and non-Federal operations. These operations are in conventional
land-mobile bands where longer distance communications can be achieved, for example, to
transmit an injured person’s medical data from an emergency ambulance to the emergency room
of a hospital. The medical operations are not exclusive to these frequencies and sub-bands, and
the operations are in land mobile and mobile bands used by land mobile and other systems.

% Spectrum Requirement for Aeronautical Mobile Telemetry, U.S. Input Doc. 8B/143-E at 5 (March 31, 2005).
%1d. at § 8B/139-E.

¢ For more information on aeronautical telemetry, see sections entitled “Aeronautical Mobile” and “Aeronautical
Mobile-Satellite Service,” infra at B-32 and B-53.

%2 NTIA Manual, supra note 39 at 4-135.
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The VA currently operates in the 460-470 MHz band for telemetry in coronary care cases,
but the band must be vacated and operations moved to the 608-614 MHz band. However, the
medical telemetry operations in the 608-614 MHz band have been experiencing interference
from TV transmitters operating on the adjacent TV channels 36 and 38. Additional allocations in
the 1395-1400 MHz and 1427-1429.5 MHz band were provided about five years ago, but the
equipment has been slow to develop, and users have not been driving the demand to the new
bands. Furthermore, the VA has rejected the use of the 1395-1400 MHz and 1427-1429.5 MHz
bands because equipment is not available.

Federal Use of Exclusive Non-Federal Frequency Bands

Federal agencies are authorized to use frequencies assigned by the FCC to non-Federal
public safety agencies and for emergency operations. Section 7.12 of the NTIA Manual, “Use of
Frequencies Authorized to Non-Government Stations under Part 90 of the FCC Rules,” provides
for the Federal use of frequencies authorized to non-Federal stations under Part 90 of the FCC
Rules when such operation is necessary for inter-communication with non-Federal entities.>

Section 7.3.4 of the NTIA Manual provides for the Federal agency emergency use of non-
Federal frequencies. This section permits such operations when emergency inter-communication
IS necessary between Federal and non-Federal entities and a verbal or written agreement is
provided.®

Federal Use of the Non-Federal 150.8-156.2475 MHz and 157.1875-162.0125 MHz Bands.
These bands are allocated to non-Federal land mobile service, and are used extensively by
private sector units. Federal agencies, especially the law enforcement and public safety agencies,
use these bands to communicate with state and local law enforcement agencies under the
provisions of Section 7.12 of the NTIA Manual. There is an upward trend in band usage,
especially by the agencies with public safety missions such as DHS, DOI, and DOJ. The VA
uses the 152.855-157.0375 MHz and 157.1875-161.575 MHz for emergency communications
with VA medical facilities and local police, fire, and emergency medical units.

DOJ uses the 150.8-162 MHz non-Federal bands extensively for cooperative support with
non-Federal law enforcement agencies. DOI uses the band to coordinate public safety and
mission support activities with non-Federal agencies with similar missions.

Federal use of the Non-Federal 450-470 MHz Band. The 450-470 MHz band is used
extensively by the private sector, and is one of the main land mobile frequency bands regulated
by the FCC. Federal agencies, especially the law enforcement and public safety agencies, use
the 450-470 MHz band to communicate with state and local law enforcement agencies under the
provisions of Section 7.12 of the NTIA Manual, “Use of Frequencies Authorized to Non-
Government Stations under Part 90 of the FCC Rules.”®®

% NTIA Manual, supra note 39, Part 7.12, at 7-17. (Part 90 of the FCC Rules deals with private land mobile radio
services, including public safety communications).

% NTIA Manual, supra note 39 at 7-3.

% NTIA Manual, supra note 39, Part 7.12, at 7-17.
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The VA uses part of the 450-460 MHz band extensively for emergency communications with
local public safety and emergency medical units. The VA also uses the 460-470 MHz portion of
the band in its medical facilities for telemetry of coronary care patients. DOC uses 458.54 MHz
for animal tracking telemetry data as part of a fish tracking system. These operations have been
coordinated with the FCC.

DOJ’s most significant spectrum requirements are in support of tactical law enforcement
communications. DOJ is an extensive user of the 420-512 MHz band that it uses for cooperative
support with non-Federal law enforcement agencies. Moreover, the DOJ has a critical spectrum
requirement for interoperability with non-Federal units operating in the 150.8-162 MHz and 420-
870 MHz bands.

In summary, there are critical spectrum access requirements for Federal agencies to
interoperate with non-Federal entities. Such interoperability as well as ongoing use by Federal
entities of non-Federal spectrum requires agreements between the Federal and non-Federal
entities.

ADDRESSING FUTURE MOBILE SERVICE SPECTRUM REQUIREMENTS

Satisfying future communications and spectrum access requirements can be accomplished in
a number of ways such as increased spectrum sharing, network or facilities sharing, and using
commercial services.

Spectrum Sharing

Federal agencies can “share” spectrum in various ways. They may use a technical solution
such as a distance separation that enables frequency reuse without interference. Several agencies
stressed the need for improvements in the use of the spectrum-sharing management techniques.
DOJ advocates regulatory changes, such as technology-based assignment procedures, that would
foster improved spectrum sharing. DOJ also advocates changes to NTIA Manual Sections 7.12
and 4.3.16, governing the procedures, respectively, for Federal users to obtain commercial
spectrum and for non-Federal users to obtain Federal spectrum for public safety interoperability
purposes. VA wants to find better ways to share spectrum and increase the efficiency of the
spectrum currently in use. Many agencies have acknowledged that sharing in some form will
increase in the future.®® However, even supporters acknowledge that sharing is not always
possible, especially for critical communications in areas where propagation anomalies are
common.

NTIA supports more efficient and effective use of spectrum for land mobile, as well as other
radio services. In particular, with respect to land mobile systems, agencies should: (1) continue
to implement narrowbanding where appropriate; (2) utilize better spectrum management and
interference analysis tools; (3) utilize trunking technology; (4) share frequencies, infrastructure
and systems where feasible; (5) use commercial systems and services wherever possible; and (6)
plan for the use of cognitive and adaptive techniques in their future systems.

% 1993 NTIA Efficiency Report, supra note 37, at 43.
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Furthermore, the current allotment channel plans used in the 162-174 MHz and 406.1-420
MHz bands could be revised, or eventually phased out, providing more flexibility in assigning
frequencies and supporting more channel sharing by Federal agencies.

Network or Facilities Sharing

Digital trunking communications systems provide spectrum access via network sharing and
are spectrally efficient in dense user environments. Trunking systems can establish “talk groups”
for several groups of users so that they automatically “time share” the same group of frequencies
in a virtually transparent way. The NTIA Efficiency Report generally estimates that a five-
channel trunking system, appropriately loaded, is about 3.5 times as efficient as a non-trunking
system.®” Moreover, agencies may enter into formal or informal arrangements to share channels
with other Federal agencies, or with local and state groups. For example, DOC participates in
the DOD Pacific Mobile Emergency Radio System. Many agencies endorse this practice.

The 406.1-420 MHz band is used for digital trunking operations by the Federal Radio
Service Corporation under contract to NTIA under the Federal Specialized Mobile Radio
Program (FedSMR). The frequencies are assigned for operation in five urban areas on the East
Coast. The purpose of FedSMR is to provide spectrum-efficient trunked radio communications
to a number of Federal users that can benefit from multiple talk groups and other features.

Many agencies use digital trunking systems as part of their operations, and several use the
NTIA-administered FedSMR system, which supports Continuity of Operations (COOP)
requirements for various agencies as well as for day-to-day communications. The FedSMR
systems will be transitioned to narrowband by the end of 2007. DOC’s Patent and Trademark
Office, for example, meets its land mobile needs through the DOC FedSMR trunking radio
system. The number of subscribers is growing, with the number doubling from 2002 to 2004. In
Washington, D.C., the main users are the Smithsonian Institution, the National Archives, the
National Zoo and the U.S. Holocaust Memorial. However, the Treasury’s U.S. Mint finds that
the monthly cost per subscriber unit of using the FedSMR Federal trunking system in
Washington, D.C. and Philadelphia would be cost prohibitive.

FedSMR growth is expected to be twenty percent per year for at least the next five years,
requiring about three additional channels per year. Use of technologies such as CDMA could
permit more efficiency and reduce the requirements for additional channels. The FedSMR
contractor is working with an equipment manufacturer to develop a digital system operating on
6.25 kHz channels.

Land-mobile networks can also be shared among agencies with common missions. For
example, USDA infrastructure is shared with other agencies. The Forest Service maintains fire-
fighting supplies, including land mobile radios, at the National Interagency Fire Center, located
in Boise, Idaho. These radios are used during emergencies wherever they are needed for battling
remote wildland fires, and performing emergency support functions under the National Response
Framework.

%7 See supra note 37.
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Treasury operates an interoperability frequency assignment called the Federal Common,
which can be shared among all Federal agencies for law enforcement, as well as in coordination
with state and local police in emergencies.

A number of DOE’s sites and facilities share spectrum with other Federal agencies and local
public safety units. The DOE Nevada Operations Office, which oversees nuclear test sites,
shares with the Air Force at Nellis Air Force Base and with other Federal agencies for incident-
response purposes.

DOI’s Bureau of Land Management plans to continue reengineering and consolidating with
partners to reduce spectrum demand in the HF, VHF and UHF bands and support and improve
interoperability. Some agencies see an increased emphasis on sharing in the future.

Use of Commercial Services

Federal agencies increasingly use commercial spectrum through use of non-Federal
communications systems and services. These include cellular phone service for routine or
conventional uses such as facility maintenance. Non-tactical Treasury missions are mainly
supported by commercial services and unlicensed devices. DOC uses commercial services
where they fully support mission requirements and save money. USDA’s Office of the Inspector
General uses commercial land mobile services but will be transitioning to IWN. DOJ uses
commercial services (Blackberries, cellular phones, satellite communications terminals) to
augment its day-to-day law enforcement activities. For example, cellular phones are frequently
used for non-tactical purposes; whereas agency dedicated land mobile networks are used in
mission-critical for sensitive or tactical applications.

In some cases, however, due to remote locations or unique requirements, use of commercial
services may not be possible. For example, DHS’s law enforcement and homeland security
functions require rapid push-to-talk types of connections, security and broadcast capabilities in
land mobile service, which Federal 162-174 MHz frequencies can satisfy. DOC may not be able
to use commercial services during emergencies when operations must be assured or simultaneous
transmission to multiple users is needed. With respect to electric power plant operation, the
commercial cellular and satellite communications services do not provide the reliability,
availability, and ease of control needed for DOE’s missions. Commercial land mobile lacks the
encryption needed for DOE’s Nevada operations, including the Yucca Mountain test site and
DOE assets located at Nellis Air Force Base.

USDA'’s perspective is that continued access to Federal spectrum is needed because much of
its operations are in isolated areas where cell coverage is not available. To maintain
communications for safety and emergency communications, USDA requires access to Federal
radio-based systems.

Even if commercial cellular service were available in 100 percent of USDA’s operating

areas, the requirements for simultaneous broadcast voice messages across the entire operating
territory cannot currently be met with existing commercial products and services. However,
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some cellular service providers are developing capabilities that USDA plans to explore as
coverage becomes available across the USDA’s broad operational footprint.

Several agencies expect to increase their reliance on commercial services in the future. The
requirements of today’s law enforcement demand unencumbered access to spectrum far
exceeding those associated with voice operations in Federal exclusive bands. DOJ’s operations
cannot be frequency band or assignment limited. It plans to use commercial services to meet
these needs. Commercial alternatives will be a large factor in DOI’s spectrum planning through
2010. DOI assumes that wireless voice, data, and video transmission integration will be
maximized through use of commercial as well as dedicated Federal systems. The potential for
increased use of commercial applications to enhance DHS communications systems will also
have a significant impact on the DHS’s spectrum needs. NOAA may be able to use cellular
telephones where cell coverage is adequate in the future. DOS will seek to use commercial
sources of communications services.

Increased use of commercial services for non-secure activities to improve cost effectiveness
and efficiency is foreseen by Treasury. However, demand may increase for commercial land
mobile and unlicensed spectrum beyond Treasury’s current level of usage. The U.S. Mint, for
example, is investigating the feasibility of moving to a completely wireless desktop environment
in the future. The IRS has considered the feasibility of using wireless broadband for computer
connectivity in the field.

Additional requirements for cellular and paging services from DOE’s field offices are
projected. With respect to its power plant operations and support of the nation’s electrical power
grid, DOE predicts that sharing and interoperability will result in commonality of Federal and
private utility systems.

LAND MOBILE SERVICE REQUIREMENTS SUMMARY

The Federal agencies make extensive use of many frequency bands to satisfy numerous
mobile communications requirements. The military makes extensive use of HF networks on
many platforms, and it will continue to do so for at least the next fifteen to twenty years. Federal
agencies operate HF emergency communications networks, and they plan to implement more
such networks for emergency back-up. The Federal agencies anticipate a need for 100 kHz of
additional spectrum for the mobile service to accommodate uses such as emergency
communications networks that permit interoperability.

Greatly expanding use of unmanned vehicles and spectrum-intense technologies is projected
for military, law enforcement, and public safety applications.

There are increased spectrum requirements for aeronautical telemetry used for in flight-
testing of manned and unmanned aircraft, rockets, and missiles.

With minor exceptions, most agencies expect to use the entire land mobile spectrum they
currently use for at least five to ten years, and possibly fifteen years.
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Although no specific quantities are provided, substantial growth is predicted for land mobile
communications in defense and homeland security missions. Most of DOD’s domestic
assignments are below 6 GHz because this spectrum is conducive to terrestrial mobile operations
with reliable, moderate capacity communications links and with excellent propagation
characteristics through dense foliage. DOD’s expected growth through 2015 may not be
supportable without advances in spectrum utilization technologies and changes in spectrum
management approaches. Furthermore, any loss of spectrum nationally or internationally will
make it more difficult to satisfy DOD’s requirements.

DOJ needs increased assignments in the 162-174 MHz and 406-420 MHz bands where the
majority of DOJ’s land mobile communications are located. Expanded activities and needed
access to spectrum in the non-Federal bands 150-162 MHz, 450-470 MHz, and 800 MHz may
also be necessary. Some agencies such as DOC-Census Bureau, DOC-NOAA and the BBG, do
not foresee any major increases in demand.

Treasury is reviewing its use of frequency assignments, and releasing any that are no longer
needed. USDA’s total number of frequency assignments will decline as Federal systems are
replaced with commercial services, such as in the bands USDA has relinquished to the FCC for
public auction for advanced wireless communications. During FY2006, USDA released 1,027
frequencies for auction in the 1710-1755 MHz band. USDA will use its current frequency
assignments more intensively to provide additional service in the same amount of spectrum.

The effects of techniques meant to increase spectrum efficiency are unclear during the
transition period to narrowband, shared systems such as IWN and use of more trunked systems.
In particular, with respect to agency participation in the IWN, several agencies caution that there
may be a short-term need for more spectrum because both the legacy system and the new system
will be in use for a transition period. Furthermore, the adaptation of narrowband land mobile
spectrum to meet the expanding requirements for broadband applications is unclear. Agencies
will consider new technologies or commercial systems that can be used for such purposes, and
several agencies have identified software-defined radio (SDR) and radio over IP as future
technologies to be considered.

Satisfying Future Land Mobile Service Spectrum Requirements

Several changes to the United States allocations in the 162-174 MHz spectrum region could
assist the agencies in meeting their requirements. As discussed above, the 173.2-173.4 MHz
band, allocated for non-Federal use, is within the 162-174 MHz Federal band. Exclusive Federal
access to the band would facilitate Federal planning and improve spectrum-use efficiency. In
addition, relocation of wireless microphones which operate on eight frequencies in the 162-174
MHz band and are extensively utilized in fast-food restaurants would enhance Federal use of the
band. These unlicensed operations cause interference to mobile systems used by Federal law
enforcement agencies. The 162-174 MHz band is critical to law enforcement communications,
and to preclude harmful interference and to provide for more Federal spectrum access, relocating
wireless microphones from this band and reallocating the 173.2-173.4 MHz band to exclusive
Federal use may be needed.
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Most of the future spectrum requirements could be satisfied in the existing land mobile
service frequency bands by: 1) using more spectrum sharing; 2) network or facilities sharing; and
3) use of more commercial services. Rearrangement of the allotment channel plans in the 162-
174 MHz and the 406.1-420 MHz bands also could facilitate more sharing, and the re-use of the
same channels could improve spectrum-use efficiency.

Network or facilities sharing, especially the use of digital trunking, would use less spectrum
and improve efficiency, and could provide cost savings to the Federal agencies. The increased
use of non-Federal Government spectrum and systems, especially for administrative traffic,
would relieve demands on Federal spectrum. The development of a commercial secure, reliable
network for government use at all levels, and using portions of the spectrum currently allocated
to those purposes, would also provide great relief to the currently crowded spectrum.

AERONAUTICAL MOBILE SERVICE

INTRODUCTION

The aeronautical mobile service (AMS) is a communications service that provides for the
safety and regularity of aircraft flight. This service is a critical component of our nation’s
transportation communications infrastructure providing service to commercial, military, and
private aircraft. There are a large number of Federal VHF frequency assignments in the United
States to aeronautical communications, with approximately 50,000 air and ground VHF and UHF
transmitters and receivers, and when counting both main and standby transmitters and receivers
the figure rises to about 65,000.

The aeronautical mobile service is defined as: “A mobile service between aeronautical
stations and aircraft stations, or between aircraft stations, in which survival craft stations may
participate; emergency position-indicating radiobeacon stations may also participate in this
service on designated distress and emergency frequencies.”®® There are two subcategories within
the broader aeronautical mobile category:

1. Aeronautical Mobile (Route) Service or AM(R)S, defined as: “An aeronautical mobile
service reserved for communications relating to safety and regularity of flight,
primarily along national or international civil air routes.”®

2. Aeronautical Mobile (Off Route) Service, or AM(OR)S, defined as: “An aeronautical
mobile service intended for communications, including those relating to flight
coordination, primarily outside national or international civil air routes, (mostly for
military aircraft use).”"

The aeronautical mobile services are considered to be safety services, a term that also has a
definition: “Any radiocommunication service used permanently or temporarily for the

%8 See, ITU Radio Regulations, art. 1, at § 1.32 (Geneva, 2004).
*1d. at § 1.36.
1d. at § 1.37.
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safeguarding of human life and property.””* The aeronautical mobile service does not include
personal communications to or from the passengers, such as telephone calls by passengers.

The aeronautical mobile service supports voice and data communications between ground
stations and aircraft or between aircraft including flight testing, telecommunications, airdrome
control, and route (R) and off-route (OR) services. Many of the communications within this
service are used for Air Traffic Services (ATS) and Aeronautical Operational Control (AOC)
safety communications.

ATS communications include Air Traffic Control (ATC) communications, communications
providing alphanumeric and graphical weather data, and communications intended to notify
appropriate organizations regarding aircraft in need of search and rescue, and to aid and assist
such organizations as required.

AOC communications are used to initiate, continue, divert, or terminate a flight in the
interest of the safety of the aircraft, and to ensure the regularity and efficiency of a flight. AOC
functions operate via air-ground voice and data communications either through the cockpit crew
or directly with airborne sensors or systems.

The AM(R)S operations, including certain frequency bands and technical standards used for
this service, are coordinated internationally through the International Civil Aviation Organization
(ICAO), a United Nations treaty organization, to ensure the worldwide interoperability of these
services. Since the United States is an active member of ICAQ, it incorporates the ICAO treaty,
regulations, and standards into the relevant U.S. rules and regulations. Consequently, many of
the aeronautical-related regulations found in Part 87 of the FCC Rules and the NTIA Manual are
based on ICAO rules and standards. The AM(R)S supports voice and data communications
between ground stations and aircraft or between aircraft operating within designated fight paths.
As with other aeronautical mobile services, many of the communications within this service are
used for ATS and AOC safety communications.

Aircraft operated by Federal agencies, the commercial airlines, and general aviation
communities all depend on ATS and AOC radiocommunications services to foster the safe,
economic, and efficient operation of aircraft. The FAA mission is to provide the safest, most
efficient aerospace system in the world. In the spectrum management area, the mission of the
FAA’s ATC Spectrum Engineering Services spectrum management office is to:

1. Secure and manage the radio frequency spectrum;

2. Protect aeronautical spectrum domestically and U.S civil aviation interests
internationally; and

3. Satisfy both present and future spectrum requirements for the flying public and the
U.S. aviation community.

This mission is accomplished through optimization of resources and negotiation with other users
of the radio spectrum at the national and international levels.”

™ 1d. at § 1.59.
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Public participation with the Federal aeronautical-related regulatory and standards
development processes is conducted through the Radio Technical Commission for Aeronautics
(RTCA), Inc., a not-for-profit corporation that develops consensus-based recommendations
regarding communications, navigation, surveillance, and air traffic management system issues.
RTCA functions as a Federal Advisory Committee. Its recommendations are used by the FAA
as the basis for policy, program, and regulatory decisions, and by the private sector as the basis
for development, investment, and other business decisions.”

CURRENT AERONAUTICAL MOBILE SERVICE SPECTRUM USE AND FUTURE REQUIREMENTS
General

The aeronautical mobile spectrum is shared between Federal and non-Federal entities,
enabling a Federal agency such as the FAA to communicate with aircraft operated by both
Federal and non-Federal entities such as commercial airliners.

The FAA provides air-ground communications support for en route, terminal, and flight
services to end users such as the commercial airlines, general and private aviation, the military
services and other Federal agencies. En route services include the aircraft separation services,
traffic advisories, and weather information to pilots en route between airports, etc. Terminal
communications include the radio communications in the airspace that immediately surrounds
the airport and on the ground. Flight services include flight plan filing, preflight and in-flight
weather briefings, en route communications with pilots flying under visual flight rules, and
assistance to pilots in distress.

The AM(R)S is used by both Federal and non-Federal entities in identical ways and
operations are conducted in the 2-23 MHz (MF and HF) and 117.975-137 MHz (VHF) bands.
Additionally, the FAA provides air traffic control services to military aircraft on allotted
frequencies in the 225-399.9 MHz band. The FAA has many frequency assignments in the
117.975-137.0 MHz VHF band. DOD is the other Federal agency with extensive spectrum
usage in the band.

The AM(R)S bands are mostly used for aeronautical communications. A large majority of
Federal HF spectrum for the aeronautical mobile service use is accounted for by the military
services, while the FAA accounts for over eighty-eight percent of the VHF spectrum use in its
support to aeronautical mobile requirements of the commercial airlines and the flying public.
Most of the FAA’s HF communications requirements are satisfied by a private company,
ARINC, Inc. (ARINC) under an FAA contract. The ARINC HF assignments are licensed by the
FCC. ARINC provides civil aviation with communications services, planning and management.

2 EAA ATC Spectrum Engineering Services,
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/spec_management/
® RTCA, Inc. Home Page, http://www.rtca.org/aboutrtca.asp. (last visited, Feb. 7, 2008).
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Spectrum Use and Future Requirements in the MF and HF Bands

The 2-23 MHz bands include twenty-one distinct frequency bands that are shared equally by
Federal and non-Federal users for ATS and AOC functions. The MF and HF bands, regulated by
international agreement, have long provided the major means of communications with aircraft in
transoceanic service, because the signals propagate over long distances, and in some developing
countries. Because MF and HF propagation is dependent on time of day, time of year, sunspot
cycles, and other factors, airborne MF and HF systems generally have multiple frequencies
assigned during flight. MF and HF communications are not used over the continental United
States, except in Alaska.”

DOD uses the MF and HF bands for a variety of functions, including tactical air-to-ground
communications, command and control communications, and for communications supporting
disaster relief operations. The Air Force uses MF and HF for global command and control
stations, flight testing, tactical communications, data coordination and satellite recovery
operations. One example of MF and HF aeronautical mobile service spectrum use is NASA'’s
support of the space shuttle operations.”

Spectrum Use and Future Requirements in VHF Bands and in 960-1215 MHz

The 117.975-137 MHz VHF band provides the primary communications mode for ATS and
AOC safety communications for all areas of the world where radio Line-Of-Sight (LOS) services
can be established in a practical manner. Though VHF radio is limited to LOS, modern aircraft
fly at altitudes where LOS can exceed 800 km. The 117.975-137 MHz band is used by civil
aviation authorities to provide ATS safety communications and by the airlines, business aviation,
and general aviation to provide AOC safety communications. Each communications frequency
is re-used as often as possible due to the limited number of available frequencies.

The FAA and ARINC maintain an extensive network of VHF radio stations giving reliable
coverage over the United States and off-shore areas. The communications in the 117.975-137
MHz band are via Double-Sideband Amplitude Modulation (DSB-AM), and since 1992 mostly
on 25 kHz channels. In the United States, the 117.975-137 MHz band is divided into 760 (25
kHz) channels, with 524 available for ATS and the remainder used by AOC and general aviation.
Although the band was narrowbanded to 25 kHz channels in 1977, there are many general
aviation aircraft still operating on 50 kHz channels, requiring the FAA to have 50 kHz
assignments for many operations. Furthermore, the 136-137 MHz segment was made available in
1977, but the expansion of the available channel capacity has been slow.”

The FAA estimated in 2004 that the channel requirements would grow and approximately
1230 frequency assignments might be needed to satisfy the air traffic control system needs until
2010. The present VHF communications system will be able to support the operation of the

™ NTIA 1995 Report, supra note 30, at 41.

> Spectrum Resource Assessment of Government Use of the HF (3-30 MHz) Band, NTIA Technical Memorandum
89-141 at 67-68 (June 1989).

76| R;;ldio Spectrum Plan for 2001-2010 (2004 Revision), FAA, at 1 and 2 (March 2005) (FAA Radio Spectrum
Plan).
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National Airspace System (NAS) until 2010 if FAA-identified improvements can be made.”” The
FAA Radio Spectrum Plan for 2001-2010 (updated 2005), states that “It was previously
estimated that the Next Generation Air-to-Ground Communications (NEXCOM) concept would
be implemented and used to satisfy new requirements in the United States in the 2010 time
period.YSHowever, it is presently projected that a new system will not be implemented until
2015.”

DOT expects a future spectrum requirement for the 960-1215 MHz band for a satellite-based
integrated communications and surveillance system. The band is currently allocated to
aeronautical radionavigation, but is needed for the potential AOC and ATS communications
applications.

The United States, within the ITU Radiocommunication Sector, submitted Document
8B/491-E to address the estimate of new aviation AM(R)S spectrum requirements. The study
referenced in the document determined that new AM(R)S applications, like the Universal Access
Transceiver (UAT) or Automatic Dependent Surveillance — Broadcast (ADS-B), “will require
longer propagation distances (e.g., out to radio line-of-sight), moderate bandwidth, and a number
of distinct channels to allow for sector-to-sector assignments.”’”® Based on technical
characteristics of the radio spectrum, the study notes “it is expected that the former [UAT]
applications will be accommodated in some portion of the 960-1164 MHz band.”® The study
considered evolving aeronautical applications and integration of a new system on an aircraft and
estimated a need of approximately 60 MHz in some portion of the 960-1164 MHz band.” ®

Research continues into the use of the 960-1024 MHz radionavigation band as a
communications band. Most recently, a NASA sponsored research paper was presented at the
Working Group C of the International Civil Aviation Organization (ICAO) Aeronautical
Communications Panel on propagation and interference modeling of communications and
navigation systems via simulation.®

In conclusion, the transition from DSB-AM to a digital system in the 117.975-137 MHz band
IS a major spectrum management and engineering challenge to avoid interference and operating
disruptions. The 960-1024 MHz band may be necessary to accommodate the future growth or to
provide for the adoption of modern new technologies, but compatibility analyses are required.

T1d. at 1.
" d.

™ Initial Estimate of New Aviation AM(R)S Spectrum Requirements, U.S. Input Doc. 8B/491-E at 1 (March 31,

8 Fyture Communications Study Technology Assessment Activities and Progress, ICAO Aeronautical
Communications Panel, Working Group C, 10™ Meeting, Paper ACP WGC10/WP6 (March 13-17, 2006).
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Aeronautical Mobile Service Spectrum Use and Future Requirements of the 225-399.9
MHz Band

Federal agencies, such as DOD and the Coast Guard, make extensive use of the 225-399.9
MHz band for their aircraft operations. Within the IRAC, the 225-399.9 MHz band, excluding
the 328.6-335.4 aeronautical radionavigation band, is managed by the Military Assignment
Group (MAG). The Federal use of this band for aeronautical communications plays an
important part in national defense and security. The military uses UHF for communications for
training flights, combat, and ATC such as ground control, approach control, and en route
separation services. The uses include coordination of in-flight refueling, vectoring of aircraft to
targets, and large scale training exercises. The FAA, DOD, and Coast Guard account for nearly
all of the mobile spectrum use in the 225-399.9 MHz band.

The FAA provides ATC functions for military aircraft essentially identical to the ATC
communications in the VHF band. In fact, in most areas the FAA transmits ATC information
simultaneously on VHF and UHF channels for military aircraft that are not VHF-equipped so
that military and civilian aircraft are aware of each other.

Spectrum Use and Future Requirements of the 5000- 5030 and 5091-5150 MHz Bands

In the United States, DOD uses Microwave Landing Systems (MLS); however the FAA
indicates that it “does not anticipate additional civil MLS development and that the phase-down
of MLS is expected to begin in 2010.”% Nevertheless, DOT requires spectrum for the MLS in
the 5000-5250 MHz band to support existing DOD requirements.

The United States submitted Document 8B/491-E within the ITU Radiocommunication
Sector with respect to estimating new aviation AM(R)S spectrum requirements. Surface
spectrum requirements were estimated “based on a review of current surface communications
requirements at a major airport in the United States.”® The study assumed throughput
requirements could be satisfied using “the candidate surface system technology (based on the
Institute of Electrical and Electronics Engineers (IEEE) Standard 802.16¢).” % The study
showed that “approximately 60-100 MHz in some portion of the 5 000-5 150 MHz band” would
be required. ®® The study pointed out that “it is important to note that those estimates are
preliminary and closely tied to the assumptions made in the study.”®

Additional functions supported in this band include satellite feeder links supporting
integrated voice and data air-to-ground communications.

8 2005 FRP, supra note 46 at 3-9.
See supra note 77 at 5.
85
Id.
% 4.
¥ 1d.

B-34



AERONAUTICAL MOBILE SERVICE REQUIREMENTS - SUMMARY

The available spectrum for aeronautical communications is adequate to support operations at
the present time. However, it has long been recognized by the FAA that congestion will become
a major spectrum management problem. This is being addressed domestically and
internationally. One approach already identified is transitioning the 117.975-137 MHz VHF band
from a DSB-AM technology to a digital technology to alleviate spectrum congestion.

In addition, the 108-117.975 MHz, 960-1024 MHz, 5000-5030 MHz, and 5091-5150 MHz

bands have been identified as potential candidates to satisfy future AM(R)S communications
requirements. Coordination with ICAO and allocations at future WRCs will be necessary.
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MARITIME MOBILE SERVICE

INTRODUCTION

The maritime mobile service is defined as: “A mobile service between coast stations and ship
stations, or between ship stations, or between associated on-board communications stations;
survivor craft stations and emergency position-indicating radiobeacons may also participate in
this service.”®

The maritime community has been a pioneer in the use of wireless communications. As
early as 1900, radios were being installed aboard ships to receive storm warnings transmitted
from stations on shore. Today, the maritime mobile service provides a wide range of
communication services to vessels operating in international waters, coastal areas, and inland
lakes and waterways. The maritime mobile services provide a means of communications for the
day-to-day activities of a multi-billion dollar industry as well as providing the critical safety link
for the protection of life and property at sea. This section addresses only the Federal use of the
maritime mobile service, and non-Federal use such as intercommunications and distress and
safety.

Stations operating in the maritime mobile service provide a wide range of communication
services to vessels operating in international waters, coastal areas, and inland lakes and
waterways. These services provide a means of communications for the day-to-day activities of
the maritime industry as well as providing a critical safety link for the protection of lives and
property. The maritime mobile service serves a variety of functions, including command and
control communications with cutters, aircraft, and shore facilities for search and rescue,
homeland security and anti-terrorism activities and off-shore enforcement of laws and treaties.

Because safety-of-life is a worldwide concern, compatibility among stations authorized by all
nations is essential. Therefore, many of the maritime standards are established by international
agreements administered by the ITU and the International Maritime Organization (IMO). The
ITU and IMO regulations are the basis for many of the regulations in the NTIA Manual and in
the Part 80 of the FCC Rules. One example of an international requirement is the Global
Maritime Distress and Safety System (GMDSS), a multi-unit system that operates in a number of
frequency bands. Following the international law of the Safety of Life at Sea (SOLAS)
convention, is a mandatory carriage requirement on vessels 300 gross tons and above.

Federal maritime mobile communications support the operation, movement and safety of
shipping on navigable waters of the United States and on the surrounding seas. The Coast Guard
has major responsibilities for maritime safety and navigation. Federal use of maritime mobile
allocations is in compliance with international and domestic regulations to ensure
interoperability with all shipping and to maintain the integrity of maritime distress and safety
communications. Many other Federal agencies are active in the maritime mobile service,
including DOD and DOC.

% See, ITU Radio Regulations, art. 1, sec. I11, at 1.28 (Geneva, 2004).
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CURRENT MARITIME MOBILE SERVICE SPECTRUM USE AND SPECTRUM REQUIREMENTS

Allocations to the maritime mobile service range from the MF (300-3000 kHz) through the
VHF bands. Federal maritime mobile communications support the operation, movement and
safety of shipping on navigable waters of the United States and on the surrounding seas. The
Coast Guard has responsibility for maritime safety and navigation, both in United States’
territorial waters and globally, with the Area of Responsibility (AOR) reaching far into the
Atlantic and Pacific Oceans. The Federal use of maritime mobile allocations must be in
compliance with international and domestic regulations to ensure interoperability with all
shipping and to maintain the integrity of maritime distress and safety communications.

For most purposes, Federal and non-Federal users share the maritime frequencies and are
accommodated in portions of the MF, HF (3-30 MHz), and VHF (156-162 MHz) bands.
Frequency bands below 30 MHz are used for a wide range of services. Many of the channels are
established and regulated by international agreement and are available for distress, urgency and
safety, Digital Selective Calling (DSC), Narrow-Band Direct-Printing (NBDP), facsimile, public
correspondence, private communications, etc. The Coast Guard and the DOD are the largest
users of the maritime mobile service. The 156.2475-157.1875 MHz maritime mobile band is the
heaviest used band by the Federal agencies. Another VHF band is the 161.575-162.0375 MHz
band where the Coast Guard has the majority of the Federal assignments.

Current Use and Future Spectrum Requirements in the 300-3000 kHz (MF) Band

The NAVTEX shore-to-ship broadcasting system operates at 518 kHz to send messages such
as gale warnings and other safety information. (NAVTEX is a text service for delivery of
navigational and meteorological warnings and forecasts, as well as urgent marine safety
information to ships approximately 200 miles from shore.) All SOLAS ships carry NAVTEX
under the GMDSS requirement.

The Coast Guard uses parts of the 2-3 MHz spectrum for DSC and voice communications
and for maritime distress communications. The Coast Guard also uses 2-3 MHz for NBDP and
for Simplex-Teletype-Over-Radio (SITOR) for issuing messages such as storm warnings.

The frequency 2182 kHz is listed in Part 80, section G, paragraphs 80.301 and 80.304 of the
FCC rules as a distress, urgency, and safety frequency. The FCC Rules require certain ship
stations to retain watch times on 2182 kHz, and Coast Guard stations also monitor 2182 kHz.*

Current Use and Future Spectrum Requirements in the 3-30 MHz (HF) Bands
The maritime mobile use of the 4-26 MHz part of the HF band is channelized following the

ITU Radio Regulations, Appendix 17. The channel plans have been incorporated into Annex H
of the NTIA Manual, “Assignment Guide for Maritime Mobile Bands 4-26 MHz.”*®® Since many

8 47 C.F.R. Part 80.

% NTIA Manual, supra note 39 at H-1.

B-37



bands are shared between Federal and non-Federal users and intercommunications is necessary,
the channel plans are also contained in Subpart H, “Frequencies,” of Part 80 of the FCC Rules.

The Coast Guard relies on the HF bands for command and control communications with
cutters, aircraft, and shore facilities for purposes including search and rescue, off-shore
enforcement of laws and treaties (including drug enforcement). Because of the Coast Guard’s
expanding role in drug enforcement, a significant increase in the use of HF systems for air-to-
ground and ship-to-shore circuits has taken place in the last decade. They also rely on the HF
band for such communications as distress and safety, broadcast of maritime safety information,
emergency medical assistance communications, receipt of vessel position reports for safety
purposes, and receipt of weather observation reports. HF communications play a vital role in
relief efforts related to natural disasters or other emergencies threatening the safety of life and
property, and in many cases, HF has been the only link with remote areas affected in a disaster.
However, the variable ionospheric propagation characteristics of HF require access to multiple
HF sub-bands to provide the assurance of reliable communications.

In addition to voice and low-speed data communications, the Coast Guard uses HF to provide
WEFAX service, a facsimile service to transmit weather information to mariners. For example,
information is provided on hurricanes or cyclones via text or graphical form. Coast Guard uses
the 3-30 MHz band for SITOR to transmit marine forecasts and storm warnings. Based on new
requirements, the Coast Guard may need an additional 1 MHz of HF spectrum to support the
Integrated Deepwater Systems (IDS) and Maritime Domain Awareness (MDA) programs. The
Coast Guard also needs additional spectrum for the increased ALE, dynamic frequency pools,
expansion of HF data, and HF radar for long-range tracking.

The Navy also has HF communication systems that transmit between shore stations and
ships, and ship-ship in the maritime mobile bands. These systems support hydrographic surveys,
communications with jumbo tankers, weapon system testing, and secure tactical voice systems.
Constant communications with individual ships and naval forces at sea is required. Therefore,
the Navy has a large investment and heavy reliance on HF communication equipment at shore
installations and shipboard. HF transmissions will continue to be very important for fleet-wide
communications.

DOI uses HF for its U.S. Geological Survey (USGS) marine geology exploration and
mapping tasks. The DOC has HF maritime mobile systems to support ships and boats used by
the National Marine Fisheries Service and for communication links between major fishery
centers and research vessels of the NOAA Corps fleet. NOAA uses the HF bands for maritime
communications on board NOAA ships.

Reliable maritime mobile HF communications are necessary for the Navy’s Carrier-Strike-
Group (CSG), and Expeditionary-Strike-Group (ESG). The Navy also uses HF to provide
interoperability communications with coalition forces. In summary, the HF spectrum remains
very valuable for maritime mobile communications, and more spectrum will be required in the
future.
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Use of The 30-300 MHz (VHF) Bands

The VHF channels in the 156-162 MHz band provide short-range ship-to-ship or ship-to-
shore communications. Channels are made available according to the type of communication
and the nature of the ship's operation. For example, channels are available for safety
communications, distress and calling, control of ship movement, and other functions. Although
not used extensively, data communications are also available on various channels, subject to
special arrangement among interested and affected administrations. Many of these frequencies
are specified on an international basis.

The 156-162 MHz band is a shared Federal and non-Federal band, channelized into a mixture
of 25 kHz and 12.5 kHz channels. These channels are used by public correspondence, which has
the option of using 12.5 kHz or 25 kHz channels.

The Coast Guard relies on VHF channels for ship-ship and ship-shore communications on a
regular basis. The only exclusive Federal Government allocation for the maritime mobile service
in the bands between 30-300 MHz is at 157.0375-157.1875 MHz. This band consists of six 25
kHz channels. Five channels are used to support the National VHF-FM Distress and Safety
System operated by the Coast Guard. The remaining channel is used by Federal agencies as a
working frequency for their maritime operations. The Coast Guard projects more than a ten
percent growth of the maritime mobile assignments in the 156-162 MHz band over the next ten
years. The projected growth in the number of assignments is due primarily to: 1) the
implementation of the National Distress and Response System (NDRS) replacement (RESCUE
21); 2) additional Automatic Identification System (AIS) frequencies for vessel traffic and
satellite detection; and 3) satisfying international interoperability requirements.

The Emergency Position-Indicating Radiobeacons (EPIRBS) are part of the GMDSS.
Operating in the band 406-406.1 MHz, these devices are used by a vessel in distress to transmit
its location via satellite to rescue coordination centers. Additional Coast Guard use of the VHF
band includes monitoring channel 16 (156.8 MHz) for distress and channel 22 (157.1 MHz), for
maritime safety broadcasts and liaison. The Coast Guard also uses channel 13 (156.650 MHz)
for bridge-to-bridge navigational communications.

The 156-162 MHz band is used for AIS, a unique maritime navigation safety
communications system that provides collision avoidance, vessel monitoring, and tracking to
enhance maritime domain awareness. The AIS provides ship-to-ship, ship-to-shore, and shore-
to-ship capabilities. The Coast Guard retains a spectrum requirement for frequencies allocated
exclusively for AIS. The AIS is key element in the Coast Guard vessel traffic system, in
conjunction with the radar displays to identify and track ships. The AIS operates on two
frequencies: AIS 1 at 161.975 MHz (Channel 87B); and AIS 2 (Channel 88B) at 162.025 MHz,
and it is a SOLAS requirement. On July 24, 2006 the FCC released a Report and Order and
Further Notice of Proposed Rule Making and Fourth Memorandum Opinion and Order that
designated the Channels 87B and 88B for AIS along the coasts and major waterways of the
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United States.™

The Coast Guard forecasts a ten percent growth in frequency Coast Guard assignments in the
156-162 MHz band; an additional 25 kHz is needed for long range vessel tracking; 25 kHz for an
additional AIS channel; and 25 kHz for Coast Guard force tracking.

The 156-162 MHz band is extremely critical to the maritime mobile service, especially for
maritime safety and port and ship security communications. Furthermore, narrowbanding will
not alleviate all of the maritime mobile spectrum requirements, especially the requirements for
data and broadband data. NOAA ships require continued use of the 156.0-157.5 MHz spectrum
for inter-ship communications.

In summary, there is a continuing and increasing need for interoperable communications in
the 156-162 MHz band. Since this is the only internationally-interoperable maritime mobile
service spectrum available above 30 MHz, its availability is critical to national maritime and
security needs. Increased sharing of land mobile service spectrum may be required to satisfy
critical maritime mobile service spectrum needs, especially for data communications
requirements and for internationally-recognized narrowbanding arrangements for voice
communications. Use of VHF maritime mobile bands for distress and safety is coordinated
internationally. Awvailability of additional VHF land mobile bands for maritime mobile would
require regulatory changes. Such changes could improve international operability and provide
additional support for critical maritime mobile communications, especially maritime distress and
safety communications.

Use of Commercial Services

The 216-220 MHz band is allocated to the Federal and non-Federal users for the maritime
mobile service on a shared, primary, co-equal basis. Channels are made available within the
216-220 MHz band for a system called the Automated Maritime Telecommunications System
(AMTS). Currently, there is only one AMTS in operation, with service being provided by
Waterway Communications System, Inc. (WATERCOM), a corporation set up by a number of
barge and towing operators. The system of fifty-five base stations (100-115 km spacing) tracks
ship locations so that incoming calls are routed through the nearest base station. This system
operates along the Mississippi, Illinois and Ohio Rivers, providing service primarily to the tug
and towboat industry from New Orleans to Minneapolis/St. Paul, Chicago and Pittsburgh, and
along the Gulf of Mexico Intracoastal Waterway from the Texas/Mexican border to the Florida
panhandle.

Although not originally developed to provide maritime service, cellular telephone is
becoming the service of choice, especially for small boat owners not required by law to carry a
VHF maritime mobile radio. The Coast Guard permits certain fishing vessels required to carry
radio equipment for safety purposes to equip themselves with a cellular telephone in lieu of other

°1 See, Amendment of the Commission’s Rules Regarding Maritime Automatic Identification Systems, WT Doc.
No. 04-344, Report and Order and Further Notice of Proposed Rule Making and Fourth Memorandum Opinion and
Order, 21 F.C.C.R. 8892 (2006).
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radio equipment. In the Gulf of Mexico, Petrocom operates an offshore cellular telephone
service that provides voice and data services to vessels.

In many areas, dialing 911 on a cellular telephone will immediately connect to an emergency
law enforcement and emergency operations center. While this has the great advantage of
providing emergency help to boaters who have not purchased a marine communications radio, it
has the disadvantage of not allowing other nearby boats to hear a distress call and respond more
promptly. Furthermore, cellular telephone service has a more limited range than either of the
other services (16 km versus 80 km). In addition, cellular telephone service tends to follow
highways and population centers, rather than lakes, bays, rivers or coastlines. Thus, the cellular
signal coverage in maritime areas is incidental and not the result of designed coverage, and large
portions of many bodies of water are without coverage. There is also the possibility of
unannounced coverage changes. Nevertheless, cellular telephone service is rapidly expanding
and is expected to play a greater role in coastal and inland maritime mobile services. However,
the Coast Guard does not endorse the use of cellular phones as a primary means of distress and
safety related communications.

MARITIME MOBILE REQUIREMENTS SUMMARY

In summary, an additional 1 MHz for use by maritime mobile systems in the HF bands may
be needed. There also is a continuing need for maritime mobile communications in the 156-162
MHz band for at least the next ten years. Narrowbanding the entire band to 12.5 kHz channels
would provide additional channels, but for maritime mobile communications, such
narrowbanding must take into account the need for international interoperability.
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MOBILE-SATELLITE SERVICE

INTRODUCTION
The Mobile-Satellite Service (MSS) is defined as:
A radiocommunication service:

e Dbetween mobile earth stations and one or more space stations, or between space
stations used by this service; or

e between mobile earth stations by means of one or more space stations. This service
may also include feeder links necessary for its operation.”

This definition is for the generic MSS. There are more specific services such as the land
MSS, the aeronautical MSS, and the maritime MSS, each with its unique definition. These
specific services, other than distress and safety uses of the MSS, are not specifically addressed in
this section. The use of mobile satellites for aeronautical mobile (route) service applications is
discussed under the Aeronautical Mobile-Satellite sub-section.

The MSS may use satellites in the geostationary orbit (GSO), or the non-geostationary
(NGSO) orbits. The feeder links providing communications from earth stations fixed in place to
and from the satellite can operate in bands allocated either to the MSS or the Fixed-Satellite
Service (FSS). Most of the MSS feeder links operate in FSS frequency bands.

As in the case of the FSS, MSS systems generally provide coverage to large areas of the
Earth. Spacecraft weight and antenna technology currently limit the amount of frequency reuse
possible in and between MSS systems. For example, operation of a geostationary MSS system
over the North Atlantic may preclude the use of the same frequencies in most parts of the United
States. Thus, the amount of spectrum required to support a given number of MSS users is large
in comparison to the same number of users that can be served by highly developed terrestrial
systems. MSS systems providing service to hand-held devices are further constrained in the
amount of frequency reuse achievable. The lack of sufficiently high antenna gain and
discrimination in mobile earth stations is a limiting factor in the spectrum efficiency achievable
with these systems. However, the advantage of MSS is that it can accommodate traffic using
very small earth terminals operating anywhere within the large coverage areas of the MSS
satellite.

NGSO MSS systems operating below 1 GHz use considerably less spectrum than the NGSO
systems using frequencies above 1 GHz because they are used for low data rate transmissions
only. These systems should be capable of supporting large numbers of users in a few megahertz.
NGSO systems can be in various orbits (low orbit, medium orbit, or elliptical orbit).

% See, ITU Radio Regulations, art. 1, sec. I11, at 1.25 (Geneva, 2004).
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ALLOCATION ASSETS

There are 40 frequency bands allocated to MSS in the United States below 100 GHz, but the
majority of the Federal MSS systems operate in parts of the 235-322/335.4-399.9 MHz, 7 and 8
GHz, 20 and 30 GHz and 20 and 44 GHz portions of the spectrum. The MSS spectrum
allocations below 3 GHz are narrow and crowded and contain significant regulatory constraints,
especially for operations in other parts of the world. The majority of the MSS spectrum
available for government satellites is above 3 GHz where propagation and foliage penetration
losses are higher, making communications unreliable at times in certain locations.

However, the Federal agencies represent some of the largest users of commercial MSS
services. Internationally, several frequency bands are used by commercial MSS systems.
Additionally, there are several bands allocated to MSS by the ITU on a regional basis. However,
only a subset of the worldwide allocated bands is currently available for commercial MSS
systems in the United States.

The international footnote 5.457A states: “In the bands 5925-6425 MHz and 14-14.5 GHz,
earth stations located on board vessels may communicate with space stations of the fixed-
satellite service. Such use shall be in accordance with Resolution 902 (WRC-03).”% In the
United States, footnotes NG180 through NG183 pertain to operations on board vessels. NG180
and NG181 authorize the operations of mobile earth stations on vessels in the 3700-4200 MHz
and 5925-6425 MHz, respectively; and footnote NG182 authorizes such operations in the 10.95-
11.2 GHz and 11.45-11.7 GHz bands; and footnote NG183 authorizes such operations in the
11.7-12.2 GHz and 14.0-14.5 GHz bands.** These footnotes address only non-Federal
operations, and thus Federal operations are usually on a non-interference basis.

ITU footnote 5.199, incorporated in the U.S. Table of Frequency Allocations, provides that:
“The bands 121.45-121.55 MHz and 242.95-243.05 MHz are also allocated to the mobile-
satellite service for the reception on board satellites of emissions from emergency position-
indicating radiobeacons transmitting at 121.5 MHz and 243 MHz.”*® The emergency position-
indicating radiobeacons (EPIRBs) are part of the GMDSS. 1TU Footnote 5.266 authorizes the
EPIRBs in the 406.0-406.1 MHz frequency band.®® There are also emergency-related MSS
operations authorized at 1544-1545 MHz via ITU footnote 5.356 that is adopted by the United
States: “The use of the band 1544-1545 MHz by the mobile-satellite service (space-to-Earth) is
limited to distress and safety communications (see Article 31).”

ITU footnote 5.353A further addresses the use of the 1530-1544 MHz and 1626.5-1645.5
MHz bands, providing priority spectrum requirements for the distress, urgency, and safety
communications of the GMDSS.*

8 NTIA Manual, supra note 39 at 4-108.
* 1d. at 4-158.
% |d. at 4-81.
% 1d. at 4-86.
% 1d. at 4-95.
% 1d. at 4-95.

©
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Federal agencies make extensive use of the UHF bands for MSS under the regulatory
provisions of footnote G100 that pertains to Federal operations: “The bands 235-322 MHz and
335.4-399.9 MHz are also allocated on a primary basis to the mobile-satellite service, limited to
military operations.”®® In accordance with Footnote 5.254, the ITU allocation essentially
provides the allocations on a secondary basis.

MOBILE-SATELLITE SERVICE SPECTRUM USE AND FUTURE REQUIREMENTS
General

The most extensive uses of MSS are for voice services with an increased demand for data.
MSS will also likely transmit graphic and video data as the demand for these services grows.
Mobile-satellite communications is a current and growing critical requirement to support military
command, control, and communications activities, and has also proven to be an asset during
disaster and emergency situations.

The Federal agencies have unique requirements for mobile-satellite communications to
support their missions. DOD has been using mobile-satellite communications since the late
1970s, and has continuing and growing needs for worldwide mobile-satellite communications to
support military operations.!® Furthermore, there is significant need for mobile-satellite
communications to support homeland security for search and rescue operations, tracking of
criminals, disaster management communications, environmental monitoring, vehicle and cargo
tracking and industrial monitoring control. DHS plans to use commercial MSS systems to meet
most of their communications requirements, but that they cannot rely on the availability of
commercial systems to meet all of their needs for the foreseeable future.

The DOD has requirements for additional MSS spectrum below 3 GHz because atmospheric
and foliage penetration losses are relatively low, components are inexpensive, and small,
efficient antennas can be used for handheld operations. Tactical and strategic military
communications are essential to linking current and growing requirements of the military
command, control, communications and intelligence. NTIA recognizes DOD’s possible need for
additional spectrum to be authorized for government use below 3 GHz, now limited to non-
Federal satellites.’® However, congestion by commercial MSS systems in the 1525-1559 and
1626.5-1660.5 MHz bands preclude their availability for Federal allocations. In an FCC Notice
of Proposed Rulemaking (NPRM) proceeding, the bands 1610-1626.5 and 2483.5-2500 MHz
bands were considered for expanded Federal use.’® In its response to the FCC’s NPRM, NTIA
stated: “specifically, NTIA recommends that the Commission modify the table of frequency
allocations to include Federal MSS in the bands 1615.5-1621.35 MHz, 2483.5-2492 MHz, and

% NTIA Manual, supra note 39 at 4-159.

100 spectrum Reallocation Report: Response to Title 111 of the Balanced Budget Act of 1997, NTIA Special
Publication 98-36, at 2-6 (Feb. 1998).

101 See, NTIA Manual, supra note 39 at 4-143. Currently under Footnote US319 to the Table of Allocations,
Federal earth stations are allocated on a primary basis, for use with non-Federal satellites, in the 137-138 MHz, 148-
149.9 MHz, 399.9-400.05 MHz, 400.15-401 MHz, 1610-1626.5 MHz and 2483.5-2500 MHz frequency bands.

192 Flexibility for Delivery of Communications by Mobile Satellite Service Providers in the 2 GHz Band, L Band,
and the 1.6-2.4 GHz Bands, IB Doc. No. 01-185, Report and Order and Notice of Proposed Rulemaking, 18
F.C.C.R. 1962 (2003) (MSS Order).

B-44



2498-2500 MHz to satisfy existing and growing Federal MSS spectrum requirements and to
enhance communications for national defense, law enforcement, and emergency relief
agencies.”® The Commission did not support a Federal allocation but noted its intent to
continue1 Otf work with NTIA and others in the Federal government to address spectrum issues in
general.

Mobile-Satellite Service Spectrum Use and Future Requirements in the UHF Bands

The military makes extensive use of mobile satellites operating in the UHF bands, because
the signals can penetrate jungle foliage, inclement weather, and urban terrain. Although the UHF
band is officially defined as the 300-3000 MHz band, discussions of the MSS, herein and in
other documents, consider the 235-322 MHz band to be a UHF band. Small antennas can be used
at the Earth stations making it easy to transport the stations. There are numerous UHF satellite
earth terminals currently in use by the military, many of which are small and portable enough to
be carried deep into theaters of operation. Federal assignments in the GMF cover hundreds and
thousands of earth terminals within each MSS assignment. This is because each particular
assignment may authorize numerous stations to operate anywhere within the US&P (a US&P
frequency assignment is the typical practice for such mobile systems). Furthermore, the GMF
does not contain assignments for deployments for systems operating outside of the US&P.

The Federal use of the UHF band for mobile satellites was initiated in 1978 with the Navy’s
Fleet Satellite Communications System (FLTSATCOM), a constellation of eight geostationary
satellites providing worldwide coverage. The FLTSATCOM system is used by the Navy and Air
Force, with the Air Force using it as part of its Air Force Satellite Communications System
(AFSATCOM). The Coast Guard also uses the military satellites operating in this band.

The Navy began upgrading the FLTSATCOM in the 1990s with the UHF Follow-On (UFO)
satellites. The UFO satellites offer increased communications channel capacity over the same
frequency spectrum used by previous systems. Further, the Navy has awarded contracts for the
next generation UHF satellites, termed the Multiple User Objective System (MUOS) that are
expected to become operational in they near future. The capacity is 4 Mbps per beam. The
MUOS will use Wideband-Code-Division-Multiple-Access (WCDMA) technology, the same
technology as some forms of the Third Generation (3G) commercial cellular telecommunications
technology. The MUOS will enable communications to various terminal devices such as
handhelds, laptops, and personal communications units.

The Defense Satellite Communications System (DSCS)-I11 series of geostationary satellites
that operate in the 7 and 8 GHz bands also carry a UHF transponder called the Single Channel
Transponder (SCT) that provides a channel to communicate messages to the forces. The
Military, Strategic, and Tactical Relay Satellite (MILSTAR) geostationary satellite also has UHF
mobile-satellite capability, with a transponder that provides four AFSATCOM IIR channels and
a fleet broadcast channel.

103 NTIA Comments, 1B Docket No. 01-185, at ii (filed, July 15, 2003).

104 Review of the Spectrum Sharing Plan Among Non-Geostationary Satellite Orbit Mobile Satellite Service Systems
in the 1.6/2.4 GHz Bands, 1B Doc. No. 02-364, Fourth Report and Order and Further Notice of Proposed
Rulemaking, 19 F.C.C.R. 13356 at 1 78-79 (2004).

B-45



In summary, the DOD has many critical communications satellites operating, or to be
operated, in the UHF frequency bands of 235-322 MHz and 335.4-399.9 MHz, and these
requirements will remain strong for at least the next ten to fifteen years.

Federal Mobile-Satellite Service spectrum Use and Future Requirements in the 3700-
4200 MHz (4 GHz), 5925-6425 MHz (6 GHz), 11.7-12.2 GHz (12 GHz), and 13.75-14.5
GHz (14 GHz) Non-Federal Bands

Although not pertaining to MSS operations per se, footnotes NG180 through NG 183
authorize non-Federal mobile Earth Stations on Vessels (ESVs) operating with satellites in the
FSSinthe 4, 6, 10/11, 12, and 14 GHz bands. Since there are no Federal allocations, the Federal
operations typically occur via commercial satellites on a non-interference basis. ESV operations
may satisfy some of the DOD’s mobile spectrum requirements. However, the 4 and 6 GHz
bands are used extensively by point-to-point microwave radio relay systems, including electric
and gas utilities, pipelines, railroads, and telephone companies as backup to their fiber-optic
lines. There is interference potential in the 4 and 6 GHz bands if the ESVs operate in areas close
to land, where the microwave antenna mainbeam can intersect the station on the vessel, and vice

versa,l®

DOD will use the 12/14 GHz bands for a tactical data link using commercial satellites. The
Coast Guard will also use these bands for surveillance of coastal and ocean areas.

The Federal use of mobile platforms in the commercial satellite bands presents policy
challenges. The Federal assignments in the exclusive non-Federal FSS bands used by
commercial satellites do not have any regulatory allocation status, and Federal agencies may be
forced to operate on a non-interference basis. Furthermore, operations on other mobile platforms
may require that additional recognition would have to be sought in the ITU, as was done for the
ESV operations.

The growing MSS requirements, especially for DOD and its need for satellite capacity for
units on the move, require additional policy focus on:

1. Allocation categories and service definitions;
2. Status of Federal earth stations; and
3. Increased Access to non-Federal satellite capacity internationally.

Mobile-Satellite Service Spectrum Use and Future Requirements in the 7250-8400 MHz
(7 and 8 GHz) Bands

Federal agencies operate MSS in the 7250-8400 MHz band since the channel bandwidth of
the UHF satellites is too narrow to provide wideband communications, forcing the use of these
higher capacity, higher frequency MSS bands. Of the bands with MSS allocations, some are
secondary allocations, and some allocations authorize MSS but prohibit aeronautical

105 procedures to Govern the Use of Satellite Earth Stations on Board Vessels in the 5925-6425 MHz/3700-4200
MHz Bands and 14.0-14.5 GHz/11.7-12.2 GHz Bands, 1B Doc. No. 02-10, Report and Order, 20 F.C.C.R. 674
(2005).
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transmissions. Most of these bands are also allocated to and used by the fixed, fixed-satellite,
and other satellite-related services. The MSS usage in the 7 and 8 GHz band is used by the
military for airborne, shipborne, and transportable earth station terminals. The mobile earth
station terminals in these bands are more technically complex than those in the UHF bands
because the earth station antenna must remain “locked on” to the specific geostationary satellite
to preclude interfering with other satellites.

The DOD DSCS-III series of geostationary satellites are deployed in various locations
providing essentially worldwide communications coverage. The DSCS-III is primarily a
strategic communications system with large fixed station terminals, but it can provide tactical
communications via mobile-satellite terminals located on mobile platforms. The DSCS-III
antenna design permits large area coverage, or multiple beam coverage. For the smaller mobile
terminals, the satellite can use a spot beam with increased radiated power to provide adequate
performance despite path losses which are greater than in the UHF band. The DOD makes
extensive use of the 7250-8400 MHz bands for MSS communications, and these spectrum
requirements will remain constant for at least over the next ten years.

Mobile-Satellite Service Spectrum Use and Future Requirements in the Bands above 20
GHz

The frequency bands above 20 GHz have higher propagation path losses than the 7 and 8
GHz bands and much higher than the UHF band, especially in precipitation such as heavy rain.
Dense clouds can also substantially increase the propagation path losses. Nevertheless, there is
considerable mobile satellite use of the spectrum above 20 GHz.

The MILSTAR and the Wideband Gapfiller satellites operate as both fixed satellites with
larger fixed-satellite earth stations, and can also operate with mobile-satellite earth stations.
These satellites can provide secure high-data rate communications to/from small transportable
and mobile terminals providing tactical communications. The MILSTAR and its newer
replacement, the Advanced-Extremely-High-Frequency (AEHF) satellite, are robust systems.
The same frequency bands as MILSTAR are used but the AEHF has a higher data rate
capability. The AEHF architecture supports transformational communications and network-
centric warfare. These satellites will continue to operate over the near future, and the spectrum
requirements will remain constant for at least the next ten years.

Mobile-Satellite Service Use for Emergency Communications

Emergency communications, for purposes such as locating vessels and people in distress, use
satellite-based systems that operate as MSS. The DOC-NOAA operates the United States’
component of the international COSPAS-SARSAT satellite search and rescue system, an
international program operated by the United States, Canada, France, and the Russian
Federation. The system is designed to precisely locate vessels or people in distress. It operates
satellites that receive beacon signals from the vessel or person, and relay the signal to a central
control station to locate the origin of the signal.
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The systems currently consists of a both a Low-Earth Orbiting (LEO) segment and a GSO
segment. The LEO segment consists of the U.S. Search and Rescue Satellite Aided Tracking
(SARSAT) operated by NOAA, and the Russian COSPAS satellites. The Geographic Synthetic
Aperture Radar (GeoSAR) constellation is comprised of satellites provided by the United States
via the Geostationary Operational Environmental Satellite (GOES); India via the Indian National
Satellite System (INSAT) series of satellites; and the European Organization for the Exploitation
of Meteorological Satellites (EUMETSAT) MSG satellite series.

The COSPAS-SARSAT operates EPIRBS at 121.5 MHz, 243 MHz, or 406 MHz that are
allocated to these frequencies via ITU footnotes. However, in October 2000, the International
COSPAS-SARSAT Program announced that it plans to terminate satellite processing of distress
signals from 121.5 and 243 MHz emergency beacons on February 1, 2009.'% All mariners,
aviators, and individuals using EPIRBS on those frequencies will need to switch to the newer,
more reliable, digital systems operating on 406 MHz to be detected by satellites. The decision to
stop processing of the 121.5 MHz and 243 MHz satellite signals is due to problems with beacons
on these frequencies, which inundate search and rescue authorities with numerous false alerts
and provide inaccurate data, which adversely impacts the effectiveness of lifesaving services.*”’

NOAA operates the COSPAS-SARSAT system in the United States, and DOC has spectrum
requirements for the SARSAT system at 121.45-121.55 MHz, 242.95-243.05 MHz; and 406.0-
406-1 MHz. Short term spectrum requirements can be satisfied by the use of 121.45-121.55 MHz
and 242.95-243.05 MHz. The Coast Guard is involved in the maritime search and rescue
operations and uses the 121.5 and 406 MHz frequencies to make position determinations.

NOAA operates the satellite system, routing maritime alerts to the responsible Coast Guard
Rescue Coordina