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Performance Analysis of Cognitive Spectrum Sharing
Systems with MRC Diversity
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(College of Electronic Information and Automation, Guilin University of Aerospace Technology, Guilin 541004 , China)

Abstract ; This paper considers a cognitive spectrum sharing system which consists of a secondary receiver
(SR) ,a secondary transmitter( ST) and a pair of primary transceivers. Firstly,it investigates the impact of
interference from primary transmitters on the outage performance of spectrum sharing systems with maximal
ratiocombining( MRC) at the SR. An exact closed—form expression for the outage probability is derived af-
ter some operations, which offers an efficient method to assess the joint effects of key system parameters,
such as the number of antennas at the SR, the maximum ST power, the interference temperature con-
straints, and the primary interference power at the SR. Inaddition, the asymptotic behavior of the outage
probability is investigated , which reveals that the secondary system exhibits the outage saturation phenome-
non. Finally,the diversity gain and multiplexing gain are analyzed. Simulation results demonstrate that the
exact closed—form expression for the outage probability is well matched as Monte Carlo simulation results,
a stringent interference temperature constraint and the primary interference power have a significant detri-
mental effect on the outage probability ,the system performance can be increased by increasing the number
of SR.
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Fig. 1 The model of system
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Fig. 2 The relationship between the diversity gain
and multiplexing gain
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