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Abstract This paper presents a multi-antenna based non-orthogonal multiple access (NOMA) technique
in which a base station (BS) simultaneously transmits data streams to a hybrid cluster that consists of
one cell-center user and multiple cell-edge users to improve spectral efficiency. This technique
effectively allocates the transmission power to multiple data streams that are transmitted to a cell-center
user with a high signal-to-noise ratio (SNR). Precoder and receive beamforming vectors are jointly
designed to improve the received signal power for cell-edge users with low SNR and to cancel out the
interference between cell-edge users. Using this method, the proposed technique transmits a single data
stream to each cell-edge user. Simulation results show that the proposed technique achieves better sum
rate performance for all users than the existing multi-antenna based NOMA techniques that simultaneously

transmit data streams to one user cluster or multiple user clusters.
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Fig. 1. MIMO-NOMA downlink system transmitting
data streams to a hybrid user cluster
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Fig. 2. Comparison of sum rate performance for a Fig. 3.

cell-center user between the proposed
technique and the existing techniques in the
MIMO-NOMA system with A=2
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