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Abstract:

Cooperative spectrum sensing is a promising technique in cognitive radio networks by exploiting
multi-user diversity to mitigate channel fading. Cooperative sensing is traditionally employed to
improve the sensing accuracy while the sensing efficiency has been largely ignored. However,
both sensing accuracy and efficiency have very significant impacts on the overall system
performance. In this article, we first identify the fundamental trade-off between sensing accuracy
and efficiency in spectrum sensing in cognitive radio networks. Then, we present several different
cooperation mechanisms, including sequential, full-parallel, semi-parallel, synchronous, and
asynchronous cooperative sensing schemes. The proposed cooperation mechanisms and the
sensing accuracy-efficiency trade-off in these schemes are elaborated and analyzed with respect
to a new performance metric achievable throughput, which simultaneously considers both
transmission gain and sensing overhead. lllustrative results indicate that parallel and asynchronous
cooperation strategies are able to achieve much higher performance, compared to existing and
traditional cooperative spectrum sensing in cognitive radio networks.



