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Abstract: In smart grids, the presence of numerous high-power electrical devices and communication sensing equipment severe-
ly hinders signal transmission in positioning systems. To address the challenge of accurately locating weak signals in a Reconfigurable
Intelligent Surface (RIS)-assisted Non-Orthogonal Multiple Access (NOMA) system under interference from multiple base stations
and communication users, this paper considers the impact of multiple small base stations and multiple users in a smart grid environ-
ment. A horizontal positioning error of the target user is used as the evaluation metric. While ensuring the Quality of Service (QoS)
for communication users, the proposed method jointly optimizes base station power, multi-user interference, and power allocation fac-
tors. The Lagrangian dual method and sub-gradient approach are employed to solve the non-convex optimization problem caused by
multiple users and small base stations. Simulation results demonstrate that, under the same resource allocation, the proposed RIS-
NOMA integrated sensing and communication system significantly reduces the average positioning error compared to traditional NO-
MA-based system.
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