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Abstract
Cooperative wireless relaying schemes have become increasingly attractive for their superior diversity performance, reduced transmitter power requirements, and overall capacity improvement. In this paper, we study the performance of a regenerative relaying scheme, also termed demodulate-and-forward relaying, on fading wireless channels with imperfect channel knowledge at the receivers. Assuming single-source, single-destination and multiple relay nodes, we derive optimal receiver structure at the destination node on Rayleigh fading channels. Using binary modulation at the source node, our optimal receiver structure takes into account the effects of channel estimation errors at the receivers as well as the fading decorrelation due to node mobility. We show that an exact expression for the optimal receiver is complicated due to the non-linear nature of the relay’s detection metric. As a result, we present an approximate receiver that is simple to implement. Furthermore, a closed-form expression for the average probability of error for this receiver is derived with a single relay node, and extensions are outlined for the case of multiple relay nodes. Finally, with perfect channel estimation our proposed receiver subsumes the coherent receiver of Chen and Laneman (IEEE Transactions on Wireless Communications, July 2006) whereas with totally noisy estimates it reduces to the non-coherent receiver structure of Chen and Laneman. 
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