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The scheme of CRN downlink beamforming with antenna selection

Ji Zhongheng, Ji Xinsheng, Chen Yajun, Wang Ji
(National Digital Switching Systems Engineering & Technological Research Center, Zhengzhou 450002 )
Abstract
Aiming at the performance improvement of cognitive radio network (CRN) in underlay mode, this paper pro-
poses a scheme of downlink beamforming with antenna selection. The non-convex constrains of the optimization
problem from the CRN model in the scheme, e. g. rank one constrains, binary integer variables constrains and non-
linear constrains etc, are transformed into the convex constrains by means of bilinear equivalent forms, slack varia-
bles and penalty terms. The biconvex optimization problem is obtained. And the alternative optimization algorithm
of the problem is provided. The numerical simulation results demonstrate that compared with the CRN with fixed
antenna, the energy efficiency of the CRN with antenna selection increases with the increase of the number of the
selected antenna; the downlink powers decrease under the same quality of service conditions; the feasible region
enlarges and the robustness to interferences of the primary base station is revealed.
Key words: cognitive radio network (CRN) , antenna selection, downlink beamforming, biconvex optimiza-

tion, alternative optimization, robustness
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