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CSI feedback algorithm based on deep
unfolding for massive MIMO systems
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Abstract: In order to solve the problem that the channel state information (CSI) feedback algorithm based on deep learn-
ing in massive MIMO systems at present had too many parameters to be trained and could not be explained well, two CSI
feedback algorithms based on depth expansion were proposed. The first one was approximate message delivery (AMP)
algorithm based on learnable parameters. The learnable parameters in deep learning were used to replace the threshold
value of the threshold function in the AMP algorithm and the parameters of the Onsage correction term. The nonlinear
ability of threshold function in dealing with non-strict sparse data was enhanced. The other was the AMP algorithm based
on convolutional network, which replaced the threshold function module with the convolutional residual learning module,
and used the module to remove the Gaussian random noise generated by each iteration of the AMP algorithm. Simulation
results show that the proposed two algorithms have better CSI feedback performance than AMP algorithm, and the AMP
algorithm based on convolutional network has better CSI reconstruction performance than the representative method
based on deep learning.
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