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Abstract: Satellite communication can provide over—the—horizon, large—capacity communication
services. Nevertheless, there will be serious line—of-sight fading and significant multipath effect in
urban areas, canyons, forests and other areas where the line of sight is seriously obscured, which will
result in the degradation of network communication performance. Recently, an emerging technology—the
Reconfigurable Intelligence Surface(RIS) is capable of dynamically altering wireless channels by flexibly
controlling the electromagnetic properties of passive reflecting elements, providing a novel route for
improving the quality of Low Earth Orbit(LEO) satellite communication. Based on the basic principles
and advantages of RIS, the key technologies such as channel modeling, channel estimation, and
beamforming in the RIS aided LEO satellite communication are discussed. Finally, the main challenges
faced of RIS in practical applications are analyzed. This work can provide a reference for research in the
field of RIS aided LEO satellite communication.
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Tablel A summary of papers on RIS aided low orbit satellite communication

reference research interests channel design objective optimization
[9] secure communication LOS; Rayleigh; far-field secrecy capacity maximization deep cascade correlation learning
[10] secure communication LOS; Rayleigh; atmospheric effects; far—field SINR at Eve minimization AO, SDR
[6] a continuous time system mode LOS; time-delayed; Doppler; far-field the received power maximization joint optimization
[11] NLOS SatCom NLOS; near—field SNR at User maximization joint optimization
[12] improve QOS NLOS; Rician; atmospheric effects; far—field weighted sum rate maximization AHC; BCD; FP; RM; SCA
[13] improve QOS LOS; far—field average throughput maximization  two sequential methods; SQO; SDR
[7] improve energy efficiency LOS; Rician; Doppler; far-field energy efficiency maximization AO; SCA; Lagrangian dual-method
[14] Channel Estimation LOS; far—field Achievable Rate maximization LS; multiple signal classification
[15] Channel Estimation — Bit Error Rate minimization Graph Attention Networks
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Fig.1 RIS-aided LEO satellite communication system in NLOS
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half-power beamwidth for user/(°) RIS height/m RIS horizontal distance/m satellite elevation angle/(°) incidence angle for SAT-RIS/(°)
30 100 26.8 75.0 74.998 1
20 100 17.6 80.0 79.998 7
9 100 7.9 85.5 85.499 4
1 100 1.7 90.0 89.999 9
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