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Rate Splitting Multiple Access Resource Allocation Scheme for
RIS-assisted Symbiotic Radio Communication

CHEN Jing, DENG Bingguang, WU Zhipan, FENG Yanbo

(School of Communications and Information Engineering, Chongqing University of

Posts and Telecommunications , Chongging 400065, China)

Abstract ; With the increasing complexity of communication scenarios and network architectures, spectrum
resource scarcity and energy consumption problems in radio networks are key challenges for wireless
communications. To address these issues,a new reconfigurable intelligent surface ( RIS) -assisted symbiotic
radio (SR ) system scheme based on rate splitting multiple access ( RSMA) technique for broadcasting
signals is proposed. In this system scheme the primary transmitter broadcasts the signal by RSMA and
replaces the conventional high power subtransmitter (ST) with a low power RIS for backward scattering
transmission of the collaborative signal. The problem of maximizing the minimum rate of the primary
receiver( PR) is constructed under the constraints of PT transmit beamforming, RIS phase shift coefficient
and public information rate allocation. Due to the nonconvexity of the problem and the coupling of
variables,an alternating optimization ( AO ) method based on successive convex approximations, convex
difference functions,and penalty functions is proposed to find the suboptimal solution. Simulation results
show that the proposed RSMA scheme can significantly improve the user rate compared with the non-
orthogonal multiple access(NOMA) and space division multiple access(SDMA) schemes.
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