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Hybrid precoding method for mmWave massive
MIMO systems based on LFM
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Abstract: Analog-digital hybrid precoding is a key technology for millimeter wave massive MIMO systems that re-
duce hardware costs while balancing system performance. However, the traditional hybrid precoding scheme often
needed to find a suitable codebook for precoding, and some codebooks were not easy to obtain or had deviations in
actual situations. An analog-digital hybrid precoding method based on latent factor model (LFM) in machine learning
without codebook was proposed for this problem. The LFM decomposition and stochastic gradient descent method
were used to approximate the designed precoding matrix to the optimal full digital precoding matrix for good per-
formance. The simulation results show that compared with the hybrid precoding design method based on orthogo-
nal matching pursuit (OMP) algorithm, this method not only does not need a codebook, but also has better perfor-
mance than the hybrid precoding algorithm based on OMP algorithm, which is closer to optimal full digital
precoding method.
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