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Abstract In this paper, we propose a non-orthogonal multiple access (NOMA) method based on channel
alignment to simultaneously transmit multiple unicast and multicast streams in frequency-efficient
manner. In this method, all receivers in a multicast cluster use the receive beamforming vectors that
align their channels, and the base station uses the aligned channel information to design the transmit
beamforming vectors that eliminate interference between multicast clusters. Using the effective receive
channel information combined with the transmit beamforming vectors, unicast receivers design their
own receive beamforming vectors that eliminate interference between unicast receivers. Since the
proposed method effectively eliminates the interference, it achieves a higher sum rate than the existing
orthogonal multiple access (OMA) method in high SNR regions. In addition, we present a hybrid method
that exploits the benefits of the proposed NOMA method and the existing OMA method. Depending on
the channel state, the hybrid method adaptively employs the existing OMA method, which improves the
received signal power, in low SNR regions and the proposed NOMA method, which effectively eliminates

the interference, in high SNR regions, thereby achieving a good sum rate over the entire SNR region.
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Fig. 1. System model for transmitting multiple
unicast and multicast streams
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