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[ Abstract] A high-speed railway wireless channel is a highly time-varying wireless channel, posing challenges to the
enforcement of delay constraints for passengers in practicaliscenarios. Within the framework of the Cloud Radio
Access Networks (C-RAN) architecture for high-speed railways, this study constructs an energy efficiency
maximization problem that simultaneously satisfiessthe statistical delay constraints of user services and forward link
capacity limitations. Considering the characteristiesfof thigh-speed trains, such as their deterministic movement
direction, fixed trajectory, and predictable path loss, the model is established by utilizing the path loss information
instead of traditional channel state informadtien, \thereby effectively reducing the complexity of the energy efficiency
maximization problem. As the originalfproblem is a non-convex optimization problem, it is first transformed into an
equivalent convex optimization problem:.\Subseéquently, a two-layer iterative power allocation algorithm is designed,
and the Lagrangian duality method is employed to solve the inner subproblem. Simulation validations are conducted
under varying train speeds, Qualityaef Service (QoS) indices, and numbers of users. The results demonstrate that
the proposed algorithm not only strictly adheres to the statistical delay constraints but also significantly enhances
the energy efficiency of the.system. Thus, this study provides feasible solutions and theoretical support for green
and efficient resource allocation tasks in high-speed railway C-RAN systems.

[Key words]) high-speed railway; Cloud Radio Access Networks (C-RAN); service statistics delay; energy

efficiency; power allocation
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