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Abstract: Aiming at the resource scheduling challenges of 5G-R/the future railway mobile communication system
(FRMCS) network slicing under service heterogeneity, high-speed node mobility and insufficient incentives, a collabora-
tive framework integrating hierarchical federated learning (HFL), Stackelberg game and multi-task proximal policy opti-
mization (MT-PPO) was proposed. A three-layer HFL was designed to handle non-independent and identically distrib-
uted (Non-I1ID) data and predict resource states. A two-layer Stackelberg game was adopted to improve node participa-
tion and coordination efficiency. MT-PPO was employed to fuse both outputs for differentiated scheduling. Simulation re-
sults show that the proposed framework outperforms baseline methods in quality of service (QoS), resource utilization
and throughput.
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