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Abstract

5G networks play a critical role in high-speed communication for scenarios like high-speed railways and autonomous vehicles.
However, rapid cell handovers and drastic channel variations frequently cause handover failures and link disruptions. This study
investigates the root causes of degraded handover performance through three dimensions: wireless propagation characteristics,
mobility management mechanisms, and network resource allocation. It proposes technical solutions including coverage enhancement,
adaptive handover parameter adjustment, collaborative network architecture, and multi-layer heterogeneous network optimization.
Research demonstrates that establishing continuous coverage zones, improving link robustness, and implementing multi-station
coordinated handover architectures can significantly reduce handover failure rates while ensuring throughput and service continuity.
The findings provide theoretical support and engineering references for stable 5G operation in high-speed mobility environments,
offering valuable insights for mobility management design in 5G-Advanced (5G-A) and 6G networks.
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