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Physical cell identity planning for access interference
avoidance in large-scale LEQO satellite networks
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Abstract: LEO satellite communication networks, featuring wide coverage, low latency, and flexible deployment, have become an im-
portant part of integrated space-terrestrial communication system. However, during the downlink synchronization process for random
access in large-scale LEO constellations, PCI modulo-3, modulo-4, and modulo-30 collisions among co-frequency beams may cause se-
vere access interference and lead to subsequent random access failure. To address this issue, a two-stage heuristic PCI - SSB joint plan-
ning algorithm is proposed. Simulation results show that the proposed algorithm significantly reduces access interference over the base-
line scheme and improves interference suppression capabilities in large-scale LEO satellite networks.
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