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Transceiver Design Method for Finitely Large Numbers of Antenna Systems

Joonwoo Shin
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Abstract: We consider a linear transceiver design method for multi-user multiple-input multiple-output (MIMO) downlink chan-
nels where a base station (BS) equipped with a finitely large number of antennas. Although a matched-filter precoder is a ca-
pacity- achieving method in massive MIMO downlink systems, it cannot guarantee to achieve the multi-user MIMO capacity in
a finitely large number of antennas due to inter-user interferences. In this paper, we propose a two-stage precoder design meth-
od that maximizes the sum-rate of cell-edge users when the BS equipped with a finitely large number of antennas. At the first
stage, a matched-filter precoder is adopted to exploit both beamforming gain and the reduction of the dimension of effective
channels. Then, we derive the second stage precoder that maximizes the sum-rate by minimizing the weighted mean square er-
ror (WMSE). From simulation and analysis, we verify the effectiveness of the proposed method.
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