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A Dual-Layer Hybrid Precoding Algorithm Based on SLNR and Vector
Perturbation for Millimeter-Wave Massive MIMO
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Abstract: In a multi-user millimeter wave massive multiple input multiple output (MIMO) system, aiming at the ex-
isting signal-to-leakage-plus-noise ratio (SLNR)-based hybrid precoding algorithm that do not take into account the prob-
lems of different user channel quality and ill-conditioned channel matrix, a dual-layer hybrid precoding algorithm that com-
bines SLNR and vector perturbation (VP) is proposed. The algorithm designs the precoding matrix in two layers. In the
first layer, considering the different user channel quality, a matching weighting algorithm based on the SLNR is proposed.
The algorithm considers the influence of channel coefficients, precoder vectors and combiner vectors simultaneously to de-
sign channel weighting factors. The weighting factors are used to improve the SLNR algorithm and design a better hybrid
precoder to eliminate inter-user interference. In the second layer, according to the equivalent baseband channel obtained
from the first layer, zero force (ZF) is used to eliminate the interference between antennas. Considering the ill-conditioned
channel matrix, VP algorithm is used for further processing. The perturbation vector is reduced to the transmit signal to
compensate the influence of the increase of transmit power. Simulation results show the proposed algorithm has better bit
error rate (BER) and spectrum efficiency than similar hybrid precoding algorithms.
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