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Abstract

With the proliferation of mobile Internet and the Internet of Things (IoT), user-side applications demand ever higher
throughput and lower latency. To address the limited computing capability of user devices, we propose a novel multi-

agent task offloading and resource allocation scheme based on the Advantage Actor - Critic (A2C) algorithm. The
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strategy leverages user equipment (UEs), multiple access points (APs), and edge servers (ESs) to form a
cell-free massive MIMO wireless network. The core idea is to offload computation tasks from UEs to
nearby edge servers, thereby significantly reducing user-perceived latency and energy consumption. We
decompose the offloading problem into two subproblems and model it using the long-term reward
framework from reinforcement learning: one subproblem is solved via convex optimization, while the
other is addressed with the A2C deep reinforcement learning algorithm. Together they yield a joint
policy for task offloading, transmit-power allocation, and compute-node resource allocation. Simulation
results show that this DRL-based joint strategy outperforms approaches that rely solely on convex
optimization in terms of both latency and energy consumption. In addition, we analyze how factors such
as the number of users, AP clustering configurations, and network scale affect system performance. This

study offers a valuable solution for efficient task offloading and resource management in mobile edge

computing environments.
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