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Performance Analysis of Two—way Multi-relay
Cooperative Communication Systems

WANG Lin, RUI Guo-sheng,ZHANG Yang

(Department of Electronic and Information Engineering,Naval Aeronautical and Astronautical University, Yantai 264001 ,China)

Abstract ; The performance of two—way multi—relay cooperative communication system is investigated in the
frequency —nonselective Rayleigh fading channels. Firstly, based on the signal transmission process of mod-
el the channel capacity is analyzed. Secondly, the outage probability closed—form upper bounder is derived
by using cumulative distribution function. Furthermore ,a closed—form expression of the average symbol er-
ror rate is derived for MPSK modulation, by using the moment generation function. Simulation results con-
firm the presented theoretical analysis, and indicate that the two—way multi—relay model outperforms the
two—way single—relay model both in outage probability and average symbol error rate.

Key words : cooperative communication ;two—way relaying ; channel capacity ; outage probability ; symbol er-
ror rate
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Fig. 1 The two—way mulit-relays system model
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Fig. 2 The outage probability versus transmit power
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