= 15-40-02-02 The Journal of Korean Institute of Communications and Information Sciences *15-02 Vol.40 No.02
http://dx.doi.org/10.7840/kics.2015.40.2.253

Az T4 MEYT W B3 F B A2 9P
o3t H4s g

23

3 4, 41T

1>

A Threshold Optimization Method for Decentralized Cooperative
Spectrum Sensing in Cognitive Radio Networks

Nak-Kyun Kim®, Youn-Shik Byuno

(@] oF
=i =

T oY ¥ %] AF8AKSecondary User)7} 7] & A¥E 43 AlE{(Fusion Center)ol] R 13le] o
9 AEY Aes P77 A% FH A AE el olFA L sk =3 A 9] AR-AHPrimary User)
ANA IFH FI L 53 AlE7F F-frshe 1A F4(Cognitive Radio)7]%e] 7Bd=a Qlrk o] =ielA

H}Y W AE 30 F 9 AR HE AR 38 AEE RaEs Y o FES 2
= HY 9y A& 7]‘“-4 e Agts Bk AR 4k €19 g9 AE 71HEE Akt =

g 5 FES #H4s) s AE ERE 43} s Y fieE wEl A
art HA9 AE wEie b 38 Y AEe Aes AN sk S sk

S

>N
ur
>
p

Ol pok o pr
N
r
ot
i)
=
_!0
o
e
N
e
Lo
P

(o3

Key Words : cognitive radio, spectrum sensing, cooperative sensing, reporting error, optimal threshold

ABSTRACT

Lately, spectrum sensing performance has been improved by using cooperate spectrum sensing which each
results of sensing of several secondary users are reported to the fusion center. Using Cognitive Radio, secondary
user is able to share a bandwidth allocated to primary user. In this paper, we propose a new decentralized
cooperative spectrum sensing scheme which compensates the performance degradation of existing decentralized
cooperative spectrum sensing considering the error probability of the channel which sensed result of the
secondary user is delivered to the fusion center in decentralized cooperative spectrum sensing. In addition, a
sensing threshold optimization of minimizing the error probability of decentralized cooperative spectrum sensing is
introduced by deriving the equation and the optimal sensing threshold has been confirmed to maximize the

decentralized cooperative spectrum sensing performance.
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Fig. 1. Decentralized cooperative spectrum sensing model
of cognitive radio network
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Table 1. Simulation parameters
Parameter Value

The number of primary user 1

The number of secondary user 24
The number of cluster 8
Detection threshold @, ,, 0.7
False alarm threshold Qf‘ih 03
u=WTr 2
Sensing weight « 0.5, 0.7
Sensing channel SNR ;1 7dB
Reporting channel SNR '\T/L 7dB
Channel model Rayleigh fading
Noise parameter AWGN

(CN(0, V)
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Variation of Q4 with Q over Rayleigh fading channel
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Fig. 3. ROC curve for decentralized cooperative spectrum
sensing with reporting error
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spectrum sensing based on sensing threshold
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Table 2. Performance comparison of proposed sensing

scheme
a=0.5 a=0.7
B, tota 0.0599 0.0599
OR-AND rule ~
A 11.4dB 11.4dB
B, total 0.0945 0.0559
AND-OR rule -
A 8.7dB 9dB
B, iotal 0.0255 0.0128
OR-Majority rule -
A 12dB 12.3dB
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