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Dynamic channel allocation between low-orbit satellite

networks and terrestrial services using genetic algorithm
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Abstract

This paper presents a solution to the frequency coexistence problem between low earth orbit (LEO) satellite
networks and other services by utilizing genetic algorithms. Non-terrestrial network (NTN) utilizing LEO satellites
have mobility and need to address interference issues that may occur when sharing frequencies with terrestrial
services according to propagation rules. In this study, we model the interference scenario based on the NTN
operation scenario proposed by 3GPP, and derive the optimal channel allocation scheme for NTNs to protect
terrestrial services while satisfying the minimum quality of service (QoS) through genetic algorithm. The simulation
results show that the proposed method outperforms the existing fixed assignment method and graph coloring
method, and enables efficient frequency sharing.
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Fig. 1. Non-terrestrial network and interference scenario.
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Fig. 2. Genetic algorithm structure.
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Table 1. Simulation parameters[2].
B 1. AE201M Di2HE|[2]

Parameters Range Unit
Frequency 20 GHz
LEO orbit 600 km
Antenna diameter 0.5 m
Beam diameter 20 km
Satellite max antenna gain 38.5 dBi
UE max antenna gain 39.7 dBi
UE antenna temperature 150 K
SINR threshold(v,,) 6
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