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Abstract: Aiming at the problems of loss channel capacity and high algorithm complexity of the existing matrix
decomposition-based hybrid precoding algorithms, a two-stage based low complexity hybrid precoding algorithm is pro-
posed. The algorithm is divided into two parts: obtaining the optimal full-digital precoder and the hybrid precoder. Firstly,
this paper combines singular value decomposition (SVD) and water filling algorithm to design an optimal full-digital pre-
coder with the requirement of lossless capacity. Then, to reduce the complexity of searching columns of the overcomplete
matrix, the two-stage hybrid precoding (TS-HP) algorithm is proposed to obtain the hybrid precoding matrix. In the first
stage, the candidate set of the analog precoding matrix is obtained according to the antenna array response matrix correla-
tion. In the second stage, greedy search is used to search the candidate set to construct a hybrid precoding matrix. Simula-
tion results show the proposed algorithm can effectively inprove the system performance and reduce the algorithm com-
plexity.
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