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Secrecy Sum Rate Optimization of Distributed Two-Way Relay Systems

Wang Huiming, Huang Rui. Zheng Tongxing
(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an, 710049, China)

Abstract: The secure transmission of distributed two-way relay systems is studied. To maximize the se-
crecy sum rate subject to the aggregate power constraint, an artificial-noise-aided beamforming (ANBF)
scheme is proposed. The major difficulty in the ANBF scheme is a non-convex optimization problem.
Therefore, a sequential parametric convex approximation (SPCA) algorithm is proposed, together with a
Newton iteration method, to optimize the beamforming vector, artificial noise covariance matrix as well
as the transmission power in an alternating iterative way. The ANBF scheme is proved to be a generaliza-
tion of the existing beamforming (BF) scheme without AN and the null-space beamforming (NSBF)
scheme, and the system design is more universal. Simulation results and performance analysis verify the
efficiency of the proposed ANBF scheme, and reveal that it achieves the highest secrecy sum rate.
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Fig. 1 Two-way relay wiretap channel model
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w'R,,w—+ Q
o'+ wlC.Clw

max —log,
P,>0.P,>0.we "' 2

s. t. P, +P, <Py (34b)
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