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Cognitive radio network relay for primary users under
deep fading conditions

Liu Qi* ™, Zhou Zheng™ , Wang Shubing
(" Wireless Network Laboratory of School of Information and Communication Engineering,
Beijing University of Posts and Telecommunications, Beijing 100876)
(™ Institute of Planning and Designing Research, China Academy of
Telecommunication Research of MIIT, Beijing 100037)
Abstract
A transparent relay scheme of cognitive radio network is proposed to resolve the outage problem of primary user link
caused by deep fading. Without altering the communication protocol of primary users, the scheme firstly senses the state
of primary users to decide whether they need relay. The best relay node is selecied using the energy detector from the
cognitive radio network to decode and forward primary users’ signals if outage happens. It is proved that the single best
node relay provides the same spatial diversity as the multi-nodes relay in the term of outage probability. The scheme im-
proves the average transmission efficiency of primary users and achieves a high relay channel capacity. The simulation re-
sults show its spatial diversity as well as the transmission efficiency improvement .

Key words: cognitive radio network relay, decode and forward, the best relay node selection, spatial diversity
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