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Hybrid Precoding Algorithm Based on Discrete Orthogonal Matching
Pursuit for Millimeter-Wave Relay Networks

DING Qingfeng, GAO Xinpeng, DENG Yuqian
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[ Abstract] In order to improve the beamforming gain of massive Multiple-Input Multiple-Output (MIMO) relay system and
reduce the hardware cost of phase shifters and radio frequency links in hybrid precoding architecture,this paper proposes a
hybrid precoding algorithm based on discrete orthogonal matching pursuit for relay networks. Aiming at maximizing the spectral
efficiency of the system,the multi-node complex optimization problem is decoupled to reduce the complexity of the solution to
the optimal hybrid precoding matrix. Then the solution to the hybrid precoding matrix of the relay node is transformed into a
spatial sparse reconstruction problem. Finally,the discrete orthogonal matching pursuit algorithm is used to obtain the discretized
joint solution to the analog precoding reception and transmission of relay. Simulation results show that compared with all digital
precoding and infinite precision orthogonal matching pursuit algorithm,the proposed algorithm for relay networks reduces the
quantified loss on the transmission end of the relay. Also,the spectral efficiency reached by using the low-precision phase shifter
is close to that reached by using the full-precision phase shifter.
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