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Abstract: To address the challenges of environmental sensitivity in communication links and limited ter-
minal access in cell-free communication systems, this paper introduces reconfigurable intelligent surface
(RIS) and rate splitting multiple access (RSMA) technologies to assist communication. A sum-rate optimi-
zation algorithm is proposed for RIS-aided cell-free uplink communication systems with RSMA. The algo-
rithm aims to maximize the system sum-rate by jointly optimizing RIS passive beamforming, access point

selection, power allocation of sub-messages, and decoding order. Given the non-convex nature of this dis-
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crete nonlinear programming problem, we decompose it into multiple subproblems and address them by al-

ternatively using an optimization approach. First, a user-centric matching algorithm based on channel gain

is used to obtain the optimal matching scheme. Second, the successive convex approximation (SCA) algo-

rithm is used to solve the sub-message power distribution problem, and the Riemann conjugate gradient al-

gorithm is utilized to solve the RIS passive beamforming problem. Third, a decoding order algorithm is de-

veloped based on channel gain and the sub-message allocation ratio. Simulation results demonstrate that

the proposed algorithm achieves superior sum-rate performance compared to traditional algorithms.

Keywords: reconfigurable intelligent surface (RIS) ; rate splitting multiple access (RSMA) ; cell-free

network ; sum-rate
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