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Abstract
In view of the huge cost and the huge energy consumption of the traditional fully-digital beamforming algorithm
in massive MIMO system, a hybrid beamforming algorithm based on fully-connected arrays is proposed. In order to
exploit the gain from a large array of antennas adequately, the analog precoding matrix and analog combining matrix
of the hybrid beamforming algorithm are extracted from the optimal precoding matrix and combining matrix algo-
rithm. Then the singular value decomposition of the equivalent channel which is generated by analog precoding
(combining) matrix and channel matrix is performed, to obtained the corresponding digital precoding( combining)
matrix. The simulation results show that the proposed hybrid beamforming algorithm can achieve a good trade-off
between system performance and implementation cost, as well as, the proposed algorithm has low requirement for
hardware precision.

Key words: massive MIMO, radio frequency ( RF) chain, beamforming, spectrum efficiency
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