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Positioning

For Regulators, Policy Makers, Spectrum Managers,
Network Planners, and Wireless Researchers

Who Need to understand the state of technologies such as
dynamic spectrum access and their ability to facilitate spectrum
sharing,

The Spectrum Sharing Annual Report is a reference guide

That clearly identifies and synthesizes a harmonized view of
the results of Spectrum Sharing research and trials, identifies what
IS in development, and articulates what issues are being addressed
and still need to be resolved.

Unlike reports from individual, independent projects and
trials that provide only a limited view of the state of spectrum
sharing,

This product will consolidate the results from around the world in

summary form, providing an easy reference for the target audience
on the state of spectrum sharing and its viability in specific markets.
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Report Outline

Introduction

What is Spectrum Sharing

Spectrum Measurement Studies

Benefits of Spectrum Sharing

Regulation

The Economics of Spectrum and Related Business Models

DSA, White Space and Spectrum Sharing Test Beds and
Field Trials

Relevant Standards Developments
. Relevant Research Programs
10. Technology Review
11. Gap Analysis
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A Key Element: Exploring Dependencies
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What is Spectrum Sharing

Level O: Exclusive Use Spectrum
Level 1. Static Spectrum Sharing

Level 2: Managed Shared Access
» Level 2A: Industry Managed
» Level 2B: Government Managed

Level 3: Dynamic Spectrum Sharing
* Level 3a: No Priority Access
» Level 3b: With Priority Access

Level 4: Pure Spectrum Sharing
» Level 4a: Lightly Licensed
« Level 4b: Unlicensed
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Spectrum Measurement Studies

Average Spectrum Occupancy: NYC vs. Chicago 30MHz - 2900MHz

Surveillance Radar; 2686-2500MHz

ITFS, MMDS; 2500-

U-PCS, ISM (Unlicensed); 2390-2500MHz

Telemetry; 2360-2390MH2

Amateur, WCS, DARS; 2300-2360MHz

Space Operation, Fixed; 2200-2300MHz
Commeon Carriers, Private Companies, MDS; 2110-2200MHz

TVAux; 1990-2110MHz

PCS, Asyn, |so; 1850-1990MHz

Fixed, Fixed Mobile; 1710-1850MHz

Mobile Satellite, GPS, Meteorologicial; 1525-1710MHz
Space/Satellite, Fixed Mobile, Telemetry; 1400-1525MHz
Aero Radar, Military; 1300-1400MHz

Amateur; 1240-1300MHz

IFF, TACAN, GPS, others; 960-1240MHz

Paging, SMS, Fixed, BX Aux, and FMS; 928-960MHz ® Chicago Average Spectrum Qccupancy
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Cell phone and SMR: 806-902MHz

TV52-69; 698-B06MHz

TV37-51; 608-698MHz

TV21-36; 512-608MHz

TV14-20; 470-512MHz

Amateur, Radio Geolocation, Fixed, Mobile, Radiolocation; 406-470MHz

Fixed Mobile, Aero, others; 225-406MHz T
i —
Maritime Mobile, Amateur, others; 216-225MHz 1—3

TV7-13; 174-216MHz

Fixed Mobile, Amateur, others; 138-174MH:z

Air traffic Control, Aero Nav; 108-138MHz

TV 2 -6, RC; 54-88MHz

1
PLM, Amateur, athers; 30-54MHz Sl |
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Benefits of Spectrum Sharing

Opportunistic Spectrum Improved Link Reliability
Utilization o , LL =N

, : 1o

\' - A S
Advanced Networking

\\.J-)j " N

Collaborative Techniques
Intelligent Beamforming

Source Cluster Relay cluster Destination Cluster

Extracted from “Quantifying the Benefits of
Cognitive Radio” (WINNF-09-P-0012-V1.0.0)
http://groups.winnforum.org/d/do/3839
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Regulation

European

Japan

Commission L : - : ,,;‘--._,_____‘u

Spectrum Sharing Level 2
® Spectrum Sharing Level 3

® Evaluating Spectrum Sharing > South Afiicn
o —
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Trials and Test Beds

@D Ongoing Trials
Completed Trials

Testbeds
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Standards: Air Interfaces

Standard Standards Body Trade Association
802.11 af IEEE Standards WiFi Alliance
Association
802.22 IEEE Standards White Space Alliance
Association
Weightless Weightless SIG Weightless SIG

P1900.7 IEEE Standards None as of yet
Association
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Specification/ Standard Relationships/ Overlaps
1900.4 IEEE Standards Association  P1900.5, P1900.6, MLM, IPA, TR 102 683, Device Interoperability
Specification, Database Interoperability Specification, PAWS
1900.5 |[EEE Standards Association 1900.4, P1900.6, MLM, IPA, TR 102 683, Device Interoperability
Specification, Database Interoperability Specification, PAWS
1900.6 IEEE Standards Association ~ 1900.4, P1900.5, MLM, IPA, TR 102 683, Device Interoperability
Specification, Database Interoperability Specification, PAWS
Modeling Language for Wireless Innovation Forum 1900.4, P1900.5, P1900.6, IPA, TR 102 683, Device Interoperability
Mobility (IPA) Specification, Database Interoperability Specification, PAWS
Information Processing Wireless Innovation Forum 1900.4, P1900.5, P1900.6, MLM, TR 102 683, Device
Architecture Interoperability Specification, Database Interoperability
Specification, PAWS

TM Forum 1900.5, MLM

TR 102 683 ETSI 1900.4, P1900.5, P1900.6, MLM, IPA, TR 102 683, Device
Interoperability Specification, Database Interoperability
Specification, PAWS

Database Interoperability White Space Database 1900.4, P1900.5, P1900.6, MLM, IPA, TR 102 683, Device
Specification Administrators Interoperability Specification, PAWS

Protocol to Access White Internet Engineering Task 1900.4, P1900.5, P1900.6, MLM, IPA, TR 102 683, Device
Space Database (PAWS) Force Interoperability Specification, Database Interoperability
Specification
NATO P1900.5, PAWS, ETSI, WSDBA
Format
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Programs

| Europe

EU Funded

= A (& i = Tet
for Radic Optimization in Licensed and
Unlicensed Spectrum [ACROPOLIS)
Sensor Network for Dynamic and Cognitive
Radio Access (SENDORA)
O S

. dary
USA < Spearum Access [QUASAR)
DARPA Programs | = Cognitive Radio Exploration World
= neXt Generation Communications - [ (CREW)
XG) ’ *  Cognitive Radic Orientad Wireless
‘Wireless Network after Next - : Metworks ((ROWN)
[WHaN) 2 Cogpnitive Radio Systems for Effident
Shored Spectrum Access for Radar ‘: Sharing of TV White Space in Eiropean
‘and Communications (SSPARC) y = Context [COGEL)
Mobile Ad-Hoc Interoperable Met- Spedrum OverlLay through aggregation of
work Gateway (MAINGATE) heterogansous DispERsad Bands (SOLDER)

Other
Enhancing Access 1o Rodio Spec-
trum ([EARS)

Cogriiie Rerdis Sttt dird s i e
fla 5]
Aerial Bose Stations with Opporiunistic

Links For Unexpected and Temporary
Events [ABSOLUTE}

EDA Funded
COgnitive RAdio for dynamic Specirum
MAnagement [CORASMA]

National Funded

- c4/19
il s Weacli o
Telecommunications {SOCRATE)

__(* Virtual Centre of Excellence in Mobile and
Personal Communications (Mobile VCE)

Collaborative

*  Awthorized Shared Access (ASA) and
Licensed Shared Access (LSA]

= (COST Actions

Republic of Korea

=  Experimental Service program
= Trinl Service program

*  Other collaborotive initiatives
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Technologies

Companies Companies
Supporting Supporting
Homgeneous Heterogeneous
Spectrum Sharing Spectrum Sharing

Alcatel Lucent e Adaptrum
Ericcson Carlson Wireless

Huawel Shared Spectrum
NEC XG

Nokia Siemens Others
Networks

Others
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Analysis and Conclusions

Spectrum
Occupancy and
Measurement

Innovations/
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Limitations

Regulation
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What's Next

The report is openly available
 http://groups.winnforum.org/Reports

We are starting work on the 2015 edition of this
report this week
 Wednesday at 10:30 in room 4004
* Dynamic Spectrum Sharing Workshop on Thursday

We need your help to make this a continued
SUCCesSS
e Contributions
* Volunteers and Section Leaders
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