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Abstract: To achieve efficient management of 6G cell-free radio access network (RAN) slice resources, a layered col-
laborative optimization resource allocation algorithm based on reinforcement learning (RL) was proposed. This algo-

rithm adopted a multi-timescale hierarchical collaborative architecture. At the upper layer with a large timescale, the
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resource matching degree of each slice was used as the optimization feedback metric, and the dual-depth Q-network

(DDQN) algorithm was employed to dynamically adjust the resource configuration of slices. At the lower-level small

time scale, a user access decision-making mechanism based on a proximity policy optimization (PPO) algorithm was

established. Under the premise of meeting user quality of service (QoS)requirements, the algorithm minimized slice

resource consumption through user collaboration cluster selection and resource allocation mechanisms. Simulation re-

sults demonstrate that the proposed algorithm significantly reduces resource consumption through user-centric dy-

namic access decisions and enhances resource matching through periodic reconfiguration of slice resources, thereby

achieving efficient utilization of system resources.
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