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e Current spectrum management

e Spectrum scarcity

e Cognitive Radio Technology
 Significance of the project

* Project Objectives

« Key Methods

 Framework for spectrum measurement
 Summary
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Current Spectrum management C@

e Radio spectrum regulation controlled by
Government

« Command and control

* Rigid

* Highly inefficient

e Unable to accommodate the new services
« Successful in avoiding interference
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 Emerging bandwidth hungry wireless
technologies

* |nefficient fixed frequency allocation
- Underutilization of licensed RF spectrum
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Fixed spectrum allocation ==
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Ref:Wikipedia
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*Frequency band
30MHz-3GHz

= Maximum utilization ~26%
-TV channels

= Average usage ~ 5.2%

Ref: M.A.McHenry, “NSF Spectrum
Occupancy Measurements Project
Summary,” August 2005

Ghasemi and Sousa,
IEEE Communications Magazine,
April 2008
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PLM, amateur, others: 30-54 MHz
TV I-6, AC: 54-E8 MHz

Air traffic contral, Asro nav: 108-138 MHz

Fined mabile, amatewr, others: 138-174 MHz

T 7-12: 174-216 MHz

Maritime mabile, smatewr, others: 216-225% MHz

Fined mabile, Aero, athers: 225-406 MHz

Armateur, fived, mobile, rediclocation: 406470 MHz
TV 14-20: 470-512 MHz

TV 21-36: 512608 MHz

TV 37-51: GOB-G58 MHz

TV 52-69: 6B-306 MHz

Cell phone and SMR: B06-902 MHz

Unlicensed: 902-928 MHz

Paging, SMS, fived, BX aux, and FMS: 928-906 MHz
IFF, TACA, GFS, athers: 960-1240 MH:z

Amateur: 1240-1300 MHz |

Bero radar, military: 13III—14EIDMH.:

Space/satelite, foed mobile, tebemetry: 1400-1525 MH:
Mabile satellite, GPS, meteorological: 15251710 MHz
Fived, fived mobile: 17101850 WHz |

PCS, Asyn, lsa: 1B50-1990 MHz

TV aue: 1990-2110 MHz

Common camiers, private, MOS: 2110-2200 MHz
Space operation, fixed: 2200-2300 MHz

Amateur, WS, DARS: 2200-2360 MHz

Telsmetry: 2360-2350 MHz

L-RCS, I5M junlicensed): 2390-2500 MHz

[TFS, MMDS: 2500-2686 MHz

Suresillance radar: 2686-2900 MH:z
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Cognitive Radio Technolog

The idea of Cognitive radio was first coined by Joseph
Mitola

Capability to use licensed spectrum in opportunitistic
manner

Greatly improve spectrum efficiency and alleviate
spectrum scarcity

A key enabling technology for Dynamic spectrum
Access(DSA)

FCC definition : A “Cognitive Radio” is a radio that can
change its transmitter parameters based on interaction
with the environment in which it operates.
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Significance of the Project C@

First spectrum occupancy measurement
N India
Spectrum occupancy measurement is one

of the essential tools of spectrum
management

R & D investment for the Cognitive Radio
Technology

Policy changes to support the Cognitive
Radio Technology
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Project Objectives C@

Spectrum occupancy measurement in India to
identify the low occupancy bands

Study for the deployment of the cognitive radio
Network in Indian scenario

Overview of the current spectrum management
problems

Study the implications of deploying Cognitive
Radio on spectrum regulation in India

Center For TelelnFrastruktur « Aalborg University « Niels Jernes Vej 12 « 9220 Aalborg @ + Denmark « www.ctif.aau.dk




oG UNyy,
3 &?gﬁ' S,
AR
40 v e
K ey M et I l O d S Center for TelelnFrastruktur

* Energy detection method for spectrum
occupancy measurement

e Spectrum Modeling to determine
spectrum utilization parameters

* Best practices used in Spectrum
management
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% Frame work for RF spectrum (@
measurement

Modeling

ﬁ

Analysis

EN

Data processing

EN

Measurement system

EN

Spectrum
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Thank you!!
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