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Compressed Sensing MIMO Channel Parameters Feedback
Based on Deterministic Observation
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Abstract ; In bandwidth-limited or power—limited wireless communication system, how to more effectively
compress and feedback the multipath channel state information (CSI) obtained from the receiver is a hot
topic in CSI feedback field. In consideration of existing feedback methods of CSI in multiple—input multi-
ple—output( MIMO) system, large storage space is indispensable for compressed sensing with random obser-
vation. This paper proposes a new CSI feedback method for MIMO multipath channel based on the deter-
ministic observation of compressed sensing. CSI estimated by the receiver is observed by deterministic Go-
lay measurement matrix,and a part of observation values are fed back to the transmitter. Then,CSI can be
recovered completely through reconstruction algorithm at transmitter. Simulation results show that in com-
parison with random observation matrix ,the Golay observation matrix needs more observations slightly, but
the required memory is much less. And CSI can be reconstructed as good as random observation matrix.
Using deterministic Golay observation matrix can greatly reduce system overhead and improve spectrum effi-
ciency and system performance.
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Fig. 1 Sparsity of multipath channels
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Tab. 1 Comparison of the required variables and the number of

multiplication operations between different observation matrices
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based on compressed sensing
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Tab. 2 Comparison between different feedback methods
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Fig. 3 Reconstruction results of channel impulse
response of compressed sensing feedback using

different measurement matrices
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Fig. 4 Minimum mean squared error of channel
state information recovery with different

measurement matrices
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