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Goals

AProvide an overview of the methodologies and processes used
throughout the CSMAC deliberations to develop the spectrum sharing
analyses.

AOutline analysis methodologies and areas for more studly.

ADiscuss the motivations behind the various assumptions adopted by
the industry and government stakeholders.

AProvide essential background for ISART conference participants who
are unfamiliar with the CSMAC deliberations.
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Agenda

AWhat is CSMAC
ABackground of the Work

AAWS-3 Working Groups
I WG1 1695-1710 MHz Meteorological-Satellite

T WG2 1755-1850 MHz Law Enforcement Surveillance, EOD, and other
short distance links

T WG3 1755-1850 MHz Satellite Control and Electronic Warfare
I WG4 1755-1850 MHz Tactical Radio Relay, SDR and Fixed Microwave

I WG5 1755-1850 MHz Airborne Operations (Air Combat Trainings
System, Unmanned Aerial Vehicles, Precision-Guided Munitions,
Aeronautical Telemetry)

ASummary
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What is CSMAC?

Commerce Spectrum Management Advisory Committee
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CSMAC

AEstablished in accordance with the Federal Advisory Committee Act (FACA)

AMembers of the committee are Special Government Employees (SGEs) and
shall be subject to the ethical standards applicable to SGEs.

A Chartered under the President's Memorandum on Improving Spectrum
Management for the 21st Century (November 29, 2004)

A Advises the Assistant Secretary for Communications and Information at NTIA
on a broad range of spectrum policy issues.

AMay also provide advice and recommendations on needed reforms to
domestic spectrum policies and management in order to:

i (1) authorize radio systems and frequencies in a way that maximizes their public
benefits;

I (2) keep wireless technologies and networks as open to innovation as possible;
and

I (3) make wireless services available to all Americans.
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CSMAC

A Scope of activities may include:
i Expediting the introduction of wireless broadband services, especially in rural areas;

i Addressing governmental and commercial concerns regarding public safety spectrum
management issues;

i Assisting in efforts to encourage the establishment of long-range spectrum planning
processes;

i ldentifying international opportunities to advance U.S. Economic interests;
i Gathering input on the latest technology and market trends;
i Examining the latest radio-frequency research and development outputs;

i Exploring ways to foster more efficient and more imaginative uses of electromagnetic
spectrum resources across the federal government, subject to and consistent with the needs
and mission of federal agencies; and

i Promoting the interoperability and transparency of federal and non-federal spectrum
databases.

A NTIA may create subcommittees, working groups, standing committees, ad hoc
groups, task groups or other subgroups as it considers necessary for the performance
of its functions (subject to FACA provisions).
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Background for AWS-3 CSMAC Activities

AGoal:

I To explore ways to lower the repurposing costs and/or improve or facilitate
Industry access to spectrum while protecting federal operations from
adverse impact.

AApproach:

I Create five CSMAC Working Groups (WGSs) to consider ways to facilitate
the implementation of commercial wireless broadband in the 1695-1710
MHz and 1755-1850 MHz bands.

I NTIA created these WGs corresponding to the Federal systems in the
bands:

AWG1: Meteorological Satellite (1695-1710 MHz)

AWG2: Law Enforcement Surveillance, EOD, and other short distance links
AWG3: Satellite Control and Electronic Warfare (1755-1850 MHz)

AWGA4: Tactical Radio Relay, SDR and Fixed Microwave (1755-1850 MHz)
AWGS5: Airborne Operations (1755-1850 MHz)
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Background for AWS-3 CSMAC Activities

AEach WG had:
I Industry and Government co-chairs
I FCC and NTIA points of contact
I CSMAC Liaisons

AParticipation in WGs was open to anyone.

AWGs first studied approaches to sharing feasibility (i.e., Do the
agencies actually have to move?), or as the means to facilitate access

during relocation transition (i.e., Transitional Sharing).

AWGs worked to determine:
I What is the potential real impact from or to the government operations,
I Whether that impact is acceptable, and
I What restrictions would have to be placed on the commercial operations.

W COMSEARCH: N ls DI 6

A CommScope Company ADVANCED o

TENTER FOR ADVANCED COMMUNICATIONS



Background for AWS-3 CSMAC Activities

AWhere WGs concluded that sharing was not possible, they tried to
identify transition approaches and critical information to support
transition.

AEarly recognition of possible classified discussions
AWork took place from June 2012 7 July 2013

AReference Documents:

I NTI A Fast TrAndAssesshem of the NearifTerm Viability of
Accommodating Wireless Broadband Systems in the 1675-1710 MHz,
1755-1780 MHz, 3500-3650 MHz, and 4200-4220 MHz, 4380-4400 MHz
Bandso, (NTI A, October, 2010)

I President 0s Bpeoft t amidiRétadlato Make
Available 500 Megahertz of Spectrum for WirelessBr oad b and o,
October, 2010)
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AWS-3 Band Plan

l New AWS-3 l
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CSMAC AWS-3 Working Groups

WG1: 1695-1710 MHz Meteorological-Satellite
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WG1: 1695-1710 MHz Meteorological-Satellite

AFocus of Work

I Improved modeling of commercial wireless networks and possible
reduction of exclusion zones

AStudy Areas:

I Refine interference analysis (from Fast Track Report)
ALTE System Parameters (used by the rest of the WGs)
APropagation Models
AGovernment System Parameters

T Protection Zone vs. Exclusion Zone

I Impact of GOES-R and JPSS on Continued Need for POES Receivers
in the 1695-1710 MHz Band.

T Prioritization of relocation
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Interference Threat For Unprotected Users

Interference Threat For Unprotected Users
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Method of Work T Interference Analysis

ABased on revised LTE inputs, NTIA revised interference analysis
I Separation distances in the Fast Track Report were reduced by 217 89%

I Each sitebs analysis included at | east
variance in the interference model results

I Analysis results include Minimum Distance, Mean Distance and Maximum
Distance reflecting variation in scenarios

AAnalysis results will require validation through field testing prior to rulemaking for general
implementation.

ALTE is highly configurable and dynamic

il nterference protection rules should | e
capabilities, where implementable

I Numerous system and operator controls, including wide range of dynamic power
control, can be applied to protect federal operations and mitigate potential for
interference

I Deployment specific conditions create challenges in precisely modeling potential
for interference in a general discussion, further testing will be required on a case-
by-case basis
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Method of Work T Interference Analysis

AProtection Zones vs. Exclusion Zones

I Ability to coordinate industry operation with the protection zones as long as
certain conditions can be met

I Continues to fully protect Government Operations since operation within
Protection Zones is only permitted following coordination and agreement

A Propagation

I WG conducted extensive discussions about the most appropriate propagation
model.

I Concluded that the ITM model was appropriate and should beusedi n NTI| AOG s
updated analysis.

I No final conclusion was reached regarding use of clutter as part of the model.

I However, it was determined that the analysis results would be accurate enough
for the intended purpose of recommending Protection Zones and that further
refinement of the interference analysis was not necessary at this time.
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Protection Zones for the Meteorological Recelve Sites
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Protection Zones for Federal Earth Stations

Protection Zones for Federal Earth Stations
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WG1 Recommendations

A Adopt the proposed framework structure for sharing the band and establish
the FCC and NTIA-led Working Group to begin developing the coordination,
testing, monitoring, and compliance processes, roles, and responsibilities.

A Spectrum reallocated to commercial use in the 1695-1710 MHz band should
be limited to mobile uplink use only.

A Consider the option of assessing the feasibility of relocating federal
government receive locations or other methods to maximize commercial use
of the top 100 markets by population.
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Framework for Sharing

AProtects satellite downlink receivers in the 1695-1710 MHz band and
the adjacent 1675-1695 MHz band based on Protection Zones

I Commercial licensee operations within the Protection zone will be
permitted following a successful coordination process concluding that
such commercial operations will not cause any loss of capability at the
federal site, and meeting certain other conditions

I If coordination for commercial licensee operation within the Protection
Zone is unsuccessful, commercial licensee operations within the
Protection Zone will not be permitted

I Requirement to not cause harmful interference (loss of capability) to
identified federal sites still applies to operations in either circumstance

APresumed protection based on coexistence criteria, including
aggregate Interference Power Spectral Density (IPSD) Limits, to be
determined for each receiver location

19
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Framework for Sharing

ACoordination Process - NTIA and FCC, in coordination with the
affected federal agencies, will establish:

I A nationally-approved interference prediction model, associated input
parameters, and distribution of the aggregate IPSD Limit among
commercial licensees

I Coordination procedures, including an automated process, to the extent
possible, to assess if the proposed commercial network will meet the
IPSD limits, to facilitate coordination allowing commercial licensee
operations within the protection area

I Procedures for implementing an on-going real-time monitoring to ensure
the IPSD Limits are not being exceeded and that commercial operations
can be adjusted immediately if they are

Acriteria and procedures for coordination and operation within the
protected zones, as well as enforcement mechanisms, must still be

clearly defined and subsequently codified in the FCC rules and the
NTIA manual, as appropriate

20
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Testing Program

AThe framework for sharing the 1695-1710 MHz band endorsed by WG-1
contained a provision for a testing program to demonstrate the viability
and effectiveness of proposed protection/mitigation methods before
wireless service providers begin operations within Protected Zones.

AThe testing program envisioned by WG-1 will:

A validate co-channel and adjacent channel sharing assumptions and model prior to
the development of final service rules, and validate interference mitigation methods
prior to commencing operations;

A establish mutual agreement on proposed validation and verification methods;

A clearly define coordination and approval responsibilities for verification test plans and
schedules; and

A be adaptable for future or potentially changing satellite and commercial
configurations.

ACompIiance and enforcement i An agreed upon mechanism must be
established to ensure that wireless operators cease operations in the
band until interference sources are identified and resolved
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Protection Zones Intersecting Top 100 EAs
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List of Protected Earth Stations T From Fast Track Report

Fast Track Report Sites

Earth Station Location Latitude Longitude Maximum Protection Population Impacted
Distance (km) (%)

Wallops Island, Virginia 375645 N 752745 W 30 0.0088
Fairbanks, Alaska 645822 N 1473002 W 20 0.0329
Suitland, Maryland 385107 N 765612 W 98 3.129
Miami, Florida 254405 N 800945 W 51 1.5114
Hickam AFB, Hawaii 211918 N 1575730 W 28 0.3866
Sioux Falls, South Dakota 434409 N 963733 W 42 0.0874
Cincinnati, Ohio 390610 N 843035 W 32 0.5041
Rock Island, lllinois 413104 N 903346 W 19 0.1180
St. Louis, Missouri 383526 N 901225 W 34 0.6650
Vicksburg, Mississippi 322047 N 905010 W 16 0.0119
Omaha, Nebraska 412056 N 955734 W 30 0.2596
Sacramento, California 383550 N 1213234 W 55 0.9022
Elmendorf AFB, Alaska 611408 N 1495531 W 98 0.1664
Andersen AFB, Guam 133452 N 1445528 E 42 0.0683
Monterey, California 363534 N 1215120 W 76 0.3294
Stennis Space Center, Mississippi 302123 N 893641 W 57 0.2465
Twenty-Nine-Palms, California 341746 N 1160944 W 80 0.2191
Yuma, Arizona 323924 N 1143622 W 95 0.1321

8.78 7.39
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List of Protected Earth Stations T New Sites

New Sites
Earth Station Location Latitude Longitude Maximum Protection | Population Impacted
Distance (km) (%)
Barrow, Alaska 711922 N 1563641 W 35 0.00183
Boise, Idaho 433542 N 1161349 W 39 0.20683
Boulder, Colorado 395926 N 1051551W 2 0.0001
Columbus Lake, Mississippi 333204 N 883006 W 3 0.0001
Fairmont, West Virginia 392602 N 801133 W 4 0.00210
Guaynabo, Puerto Rico 182526 N 660650 W 48 0.6169
Kansas City, Missouri 391640 N 943944 W 40 0.4799
Knoxville, Tennessee 355758 N 835513 W 50 0.1679
Norman, Oklahoma 351052 N 972621 W 3 0.0001
1.48 0.65

Total  10.26 8.0
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Updates since CSMAC Work

ACurrent work on Radio Frequency Coordination Portal
I Should accommodate analysis methodologies recommended by WG

ARFI issued for monitoring capability
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CSMAC AWS-3 Working Groups

WG2: 1755-1850 MHz Law Enforcement Surveillance,
Explosive Ordnance Disposal, and other short distance links
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WG2: 1755-1850 MHz Law Enforcement Survelillance,
Explosive Ordnance Disposal, and other short distance links

AFocus of Work

I Based on sharing analyses done during the Federal relocation of the
1710-1755 MHz spectrum, did not believe that sharing between video
surveillance and other short range links was feasible.

I Develop a prioritized list of geographic areas according to industry
Implementation priorities, first considering 1755-1780 MHz and second
1780-1850 MHz for the potential transition of video surveillance systems

AStudy Areas:

I Focused on two primary types of video surveillance systems:

Avideo surveillance used by Federal law enforcement agencies that are
operated in all portions of the spectrum at any time and location; and

ALandr oboti c systems used by Feder al age
| i fed during explosive ordnance demol i

AVideo surveillance operations are conducted by DHS, DOD, DOE, DOJ, DO,
HHS, HUD, OPM, Treasury, USAID, USCP and the USPS.
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WG2 Recommendations

AFederal agencies should consider in developing their transition plans the list
of 176 industry-d ef i ned Economic Areas (EAs) a
geographic implementation priorities.

I This list should be used by other WGs

I The geographic unit chosen, Economic Areas, was based on its probability of
alignment with likely FCC licensed areas for the 1755-1850 MHz band.

I While geographic areas based on license areas makes sense and have defined
geographic boundaries, there will be instances where agencies will clear larger
areas.

AWnhile industry would prefer that federal relocation be based on these EAs,
the WG2 participants acknowledged that the exact order in which agencies
wi | | be able to clear the EAs wil!| b e
operational requirements and may vary from the industry priority.
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Applications: DoD Land Mobile Robotic Video Functions
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Applications: DOJ Surveillance Operations
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Top 31 EA Rankings
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