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Abstract: In the 5G era, ultra-dense networks (UDNs) face significant challenges in cost and energy ef-
ficiency optimization. This study proposes a network planning and design approachthat combines un-
manned aerial vehicles (UAVs) and simultaneously transmitting and reflecting reconfigurable intelligent
surfaces (STAR-RISs). An ultra-dense network model is constructed , incorporating macro base station,
user terminals, and UAV-carried STAR-RIS modules. The soft actor-critic (SAC) algorithm is employed
to optimize network parameters with the goal of maximizing system efficiency while meeting communica-
tion rate requirement. Rate and power models are developed and an objective function of energy and cost
efficiency is formulated. The SAC algorithm is adopted to solve the optimization problem and determine
the optimal network configuration under constraints of power, rate, and cost. Simulation results indicate
that the proposed approach effectively enhances network energy and cost efficiency, thereby reducing en-

ergy consumption and deployment cost of the system.
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