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A Low Complexity Hybrid Beamforming Algorithm for
Millimeter-wave MIMO Systems

HUANG Tianci"?, DU Jiang'?, MA Teng'?, LIU Haibo'?
(1. College of Communication Engineering, Chengdu University of Information Technology , Chengdu 610225, China;2. Key Laboratory of

Meteorological Information and Signal Processing in Universities of Sichuan Province ,Chengdu 610225, China)

Abstract ; Considering the cost and power consumption of beamforming in 5G millimeter-wave MIMO communication sys-
tems, a low complexity hybrid beamforming algorithm for single user is proposed. Based on the orthogonal characteristics
ofof the digital precoding, the phase of the analog precoding is extracted from the phase of the equivalent precoder, and
the transmitting precoding matrix is calculated by alternating minimization iteration. At the receiving end, the optimal
precoding matrix is solved based on SVD decomposition, then the optimal merging matrix is solved. Using the principle
of basis pursuit, the analog merging matrix is solved, and the digital merging matrix is solved by the least square solu-
tion. Simulation results show that the performance of the proposed algorithm is close to that of the full digital beamform-
ing algorithm with lower cost and complexity.

Keywords : millimeter-wave MIMO ; hybrid beamforming; radio frequency; spectrum efficiency



