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Beamforming for Non-Orthogonal Multicast and Unicast Transmissions
Based on Rate Splitting in Satellite-Terrestrial Integrated Network
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School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications,
Chongqing 400065, China

Abstract: A non-orthogonal multicast and unicast transmission scenarios in the satellite-terrestrial integrated networks (STIN was
considered), and a system model of joint multi-group multicast and unicast downlink transmitting was constructed. In order to improved
the spectral efficiency of STIN, a beamforming scheme that non-orthogonal transmission based on rate splitting was proposed, where a
max-min fair (MMF) beamforming design problem was established to optimized transmit beamforming vector of base station and satellite
respectively. And then, considered non-convex constraint caused by variable coupling in the problem, an iterative algorithm based on
successive convex approximation to solved the optimization problem was proposed. Simulation results showed that our proposed scheme
could improved effectively the MMF transmitting rate of the STIN in contrast with the traditional non-rate splitting and layer division
multiplexing schemes.
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