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Performance analysis of cooperative spectrum sensing

for CR systems
Sang-Wook Lee
Department of Electronics, The Graduate School,

Pukyong National University

Abstract

Cooperative spectrum sensing allows secondary users of a cognitive
radio(CR) network to collaborate to determine whether a primary user
occupies the spectrum of interest or not. It has been recognized as a
promising technique to reduce the performance degradation of spectrum
sensing in a fading environment.

A popular way of cooperative spectrum sensing is thateach secondary
user performs spectrum sensing and transmits the-associated decisions
to a fusion center, which combines the decisions into a. final one using
some fusion rule. A most general form of ‘the fusion rule ‘is the
k-out-of-n fusion rule. This rule declares that the spectrum is occupied
only when the decisions from more than k-1 secondary users indicate
the presence of a primary user. In this paper, we analyze a cooperative
spectrum sensing scheme with the fusion rule under the constraint that
its detection probability is maintained to be no less than a given level
and present the corresponding numerical results for the case of a CR
network with 10 secondary- users. Also, there has beéen an effort to
investigate the optimal ‘spectrum sensing interval for maximum
throughput for a CR network with cooperative spectrum sensing. This is
based on an assumption that the communication channels between each
secondary user and the fusion center are ideal and error—free. Motivated
by this, we model the channels as binary symmetric channels and
examined the effect of the transmission error probability on the
maximum throughput and the associated optimal sensing duration.
Analysis shows that the performance degradation due to the transmission
error is smaller for the case of using the AND fusion rule than for the



OR fusion rule.

key words : cognitive radio; cooperative spectrum sensing; fusion rule; nonideal
channel
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