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APG mergence and topological potential optimization
based heuristic user association strategy
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Abstract: Aiming at the scalability problem of cell-free networks, the network scalable degree was defined as a perfor-
mance index, and a user association strategy was designed to improve the network scalable degree. The proposed strategy
was formulated as a multi-objective optimization problem of minimum network coupling degree and maximum user rate.
To solve the optimization problem, topological potential function was introduced to establish the relationship between
network coupling degree and user rate. Then, a heuristic algorithm based on access point group (APG) mergence and to-
pological potential optimization was formed. Simulation results verify that the proposed strategy can improve the network
scalable degree of cell-free networks at the cost of less rate loss. Compared with the traditional strategy, the network
scalable degree is improved by 9.59% with 4.43% user rate loss. Compared with the strategy in ref.[10], the network
scalable degree is improved by 22.15% with 4.99% user rate loss.
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