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General

April 2015: FCC adopts three-tiered spectrum sharing architecture as proposed in the 2012
Report of the President’s Council of Advisors on Science and Technology (PCAST Report)

April 2016: FCC issues final rules in a 2"d Report & Order

Utilizes “fast-track” band (3550-3700 MHz) identified by PCAST and the National
Telecommunications and Information Administration (NTIA, the regulator of U.S. federal
government spectrum use)

Rules are optimized for small-cell use, but also accommodate point-to-point and point-to-
multipoint for broadband access
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Three-Tier Architecture

Tier 1: Incumbents
Tier 2: Priority Access Licenses
Tier 3: General Authorized Access

Tiers 2 & 3 are regulated under a new Citizens Broadband Radio
Service (CBRS) (new Part 96)

Citizens Broadband Radio Service Devices (CBSDs) are the fixed
base stations/access points operating under this new service

CBSDs can only operate under the authority and management of a
centralized Spectrum Access System

 SAS manages interference to incumbents by Tiers 2 and 3, interference among Tier
2 devices, and interference from Tier 3 into Tier 2
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Incumbents

Military ship-borne radar

* Operate in 3550-3650 MHz in coastal areas

e Only 17 ships with current-generation radar in the world; about 75% of this total are homeported in
Norfolk, VA, San Diego, CA, and Seattle, WA

Military ground-based radar

* Occasional in-band operations in 3650-3700 MHz at three sites: St. Inigoes, MD, Pensacola, FL,
and Pascagoula, MS

* Below 3500 MHz radar operations at isolated military bases spread around U.S.

Fixed-satellite service earth stations (receive-only)
In-band: 35 sites around the U.S.; mostly coastal sites, limited to intercontinental international

satellites
Adjacent band (3700-4200 MHz): Thousands of sites around U.S.

Protection criteria TBD (strict OOBE limits adopted to help protect adjacent band)
Wireless Broadband Services (3650-3700 MHZz)

e Many thousands around the country
* These stations will be transitioned to Tier 2 or 3 operation, most by April 2020, but some until 2023




High-Level Schematic
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Priority Access License (PAL)

Licensed by auction for three-year term

License areas are census tracts

o ~74,000 census tracts in U.S., each with ~4,000 pops

One PAL =10 MHz channel in one census tract

Each census tract will have a maximum of seven and a minimum
of 0 PALs

PALs will be within 3550-3650 MHz

Example use cases
Capacity/offload networks for established wireless service providers
QoS-managed enterprise networks
Utility networks
Backhaul
Wireless Broadband Service (after 5-year sunset on Part 90 3650-3700 MHz
operations)




General Authorized Access (GAA)

No interference protections; must protect incumbents and PALsS
No a priori bandwidth limit or license area

May utilize unused PAL spectrum

Minimum of 80 and maximum of 150 MHz of GAA spectrum in each
area, subject to incumbent activity

GAA can utilize any frequency in 3550-3700 MHz

Licensed by rule

Example use cases
Personal & small business hot spots
Campus hot spots
PAL offload during periods of incumbent activity interrupting PAL spectrum
Unprotected capacity/offload for established wireless providers
Wireless Broadband Services
Backhaul




Band Overview

Incumbent Federal Radiolocation
(Occasional activity, primarily in coastal areas)

Incumbent FSS Rx-Only Earth Stations
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Devices

e Category A CBSD e End User Devices
o Access points, femtocells, etc. o 23dBm max EIRP
o Indoor; outdoor with HAAT o No peer-to-peer
limited to 6 m
Lower EIRP allowed compared All CBSDs/EUDs must be
to CatB capable of two-way
o 30dBm max EIRP communications on any

authorized frequenc
e Category B CBSD b 4

~Point-to-point/multipoint rules : .
Professionally installed CBSD location requirements

Outdoor only o *50 m horizontal by £3 m

vertical
47 dB EIRP ithi i
dBm max Report to SAS within 60 s if

moved




Environmental Sensing Capability (ESCs) must monitor for
Incumbent radar activity in coastal areas and near inland military
bases

When incumbent activity is detected, and ESC communicates that
Information to a SAS

The SAS or SASs will reconfigure local devices within 300 s to
avoid interfering with incumbent radars

o Current incumbent radar will impact at most two channels in one area

» Area of impactis TBD, but will be ~tens of km in radius

There are only ~20 total radars around the world, and each operates
infrequently
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Exclusion Zones: Initial/Worst Case 3550-3650 MHz

Imagery.D




Exclusion/Protection Zones: Typical 3550-3650 MHz




Excl/Coord Zones: Initial/Worst-Case 3650-3700 MHz




Protection/Coord Zones: Typical 3650-3700 MHz
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SAS/ESC Providers

* First-wave application deadline to become a SAS and/or ESC
provider was Monday (5/16)

« FCC will review applications and provide conditional approval

« Assessment process to follow
» FCC & public testing
» Workshops & meetings




SAS/ESC Administrator Applicants

Amdocs
Comsearch

CTIA

Federated Wireless
Google

IPOSI

Key Bridge

Sony

TOTAL

Google




Estimated Timescale

2FNPRM Color Key
RECONS Regulatory
SAS Certification
ESC Certification Equipment
Incumb. Registration Impl.

PAL Auction Design Auction

Highly optimistic
Optimistic

Not optimistic

ATrial/Waivered Equipment Available
Highly optimistic Part 96 Equipment Development ommercial Equipment Available
Optimistic Part 96 Equipment Development omm. Equipment Available
Not optimistic Part 96 Equipment Development omm. Equipment Avail.
SAS/CBRS Demos & Trials
ADeployments (optimistic) A(not optimistic)

Bottom line: Commercial equipment and deployments begin ~mid-to-late 2017




Summary

FCC has adopted rules to implement the first three-tier spectrum
sharing architecture in the world

Will allow access to up to 150 MHz of licensed spectrum for small-
cell, point-to-point, and point-to-multipoint access

Management of interference protections will be accomplished
through one or more centralized Spectrum Access Systems

Final rules just adopted, ecosystem will develop over the coming
months

Many implementation details are to be worked out. FCC has called
upon a multistakeholder group (the WinnForum Spectrum Sharing
Committee) to develop industry-consensus procedures and
standards
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