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Abstract: A robust distributed relay beamforming (RDRB) algorithm is proposed to address the
uncontrollable problem of the received interference power at the primary user (PU) caused by the
fast varying channel state information (CSI) in amplify and forward cooperative cognitive radio
networks. When there exists estimation error in CSI, the RDRB method maximizes the signal to
noise ratio (SNR) of the secondary receive node under constraints of the maximum interference to
PU and the maximum transmit power to each node by designing the distributed relay
beamforming weights of cooperative secondary nodes. The RDRB algorithm finds the suboptimal
solution of the non-convex original problem using the bisection search. This strategy reduces
calculation cost significantly and controls the received interference power at the PU when
channels are fast varying. Simulation results show that the RDRB algorithm controls the
interference power at the PU under a given level strictly, at least 2 dB less than those of non-
robust algorithms, and the communication of the PU is effectively protected.
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