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5G satellite integrated networking data offloading method

for transmission and distribution grid
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(1.China Electric Power Research Institute , Beijing 100192, China ;
2.State Grid Chongqing Electric Power Company , Chongging 400010 , China ;
3.School of Electric and Electronic Engineering, North China Electric Power University , Beijing 102206, China)

Abstract: With the rapid development of power transmission and distribution grid, power transmission and distribution services have
put forward higher requirements for differentiated communication metrics such as delay, energy efficiency, and reliability. Based on
the characteristics of high speed and large connectivity of 5G and flexible and wide coverage of satellite, combined with the advan-
tages of efficient data processing of edge computing, a 5G satellite integrated networking architecture for power transmission and dis-
tribution scenarios is constructed. Then, with the optimization goal of maximizing the weighted difference between the average energy
efficiency and the total delay of data offloading in the transmission and distribution services, an optimization problem of data offload-
ing in 5G satellite integrated networking is constructed. A differentiated service requirement—aware learning—based data offloading al-
gorithm (DSRL-DO) for 5G satellite integrated networking is proposed to solve the problem. Finally, the simulation results show that
the proposed algorithm can reduce the data offloading delay while ensuring high energy efficiency, and effectively meet the differen-
tiated requirements of power transmission and distribution services.

Key words : transmission and distribution power grid ; 5G satellite integrated networking ; edge computing ; data offloading ; differentiat-

ed service requirement awareness ; reinforcement learning
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