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Design of a hybrid precoding scheme for single-user milimeter

wave massive MIMO systems

Xie Bin, Xie Shumin, Liu Shurui
(Information Engineering Institute, Jiangxi University of Science and Technology, Ganzhou 341000 )
Abstract

The digital precoding tactics for MIMO communication systems were deeply analyzed, and it was pointed that
the traditional full digital precoding scheme for single-user millimeter wave massive MIMO systems can cause a sys-
tem’ s high cost and high power consumption because it needs a large number of radio frequency (RF) chains. To
solve the problem, a hybrid precoding scheme hybrid precoder at the transmitter and using the hybrid combiner at
the receiver was proposed. The proposed scheme uses the iterative algorithm to design the analog precoding matrix
first, and designs the digital precoding matrix according to the equivalent channel matrix generated by the interac-
tion of the channel matrix and the analog precoding matrix. Then, it designs the hybrid combiner according to the
hybrid precoder to maximize the spectral efficiency. The simulation comparison of the proposed scheme with the tra-
ditional full digital precoding scheme and the existing hybrid precoding scheme showed that the proposed scheme re-
duced the system’ s cost and energy consumption, furthermore, its performance outperformed the existing hybrid
precoding scheme, and was very close to the traditional full digital precoding scheme.

Key words: millimeter wave, massive MIMO, hybrid precoder, hybrid combiner, spectrum efficiency
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