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Abstract: To improve the performance of cell-free (CF) networks, the hybrid precoding design was studied for reconfigu-
rable intelligent surface (RIS)-aided CF networks, of which the capacity of the fronthaul link between the access points
and central processing unit was limited. A weighted sum rate maximization problem was formulated by jointly optimizing
the hybrid precoding matrices, RIS phase shift coefficients, and quantization noise covariance matrices while satisfying
the users’ quality of service (QoS) constraints and fronthaul link capacity constraints. By applying the alternating optimi-
zation method, the optimization problem was divided into four sub-problems and solved in an iterative manner. To ad-
dress the non-convex QoS constraints, the quadratic transform was adopted to approximate the constraints. For the non-
convex constant-modulus constraints, a manifold optimization method was proposed under the alternating direction

method of multipliers framework. The simulation results show that the proposed algorithm significantly outperforms the
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baseline algorithms and the deployment of RIS can effectively enhance the rate of the users.

Key words: CF network, RIS, hybrid precoding, quantization and compression
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