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[Abstract] With the development of space—air—ground integrated communication in the 6G era, low
Earth orbit (LEO) satellite communications have attracted significant attention due to their global
coverage and high mobility. However, traditional orthogonal frequency division multiplexing (OFDM)
modulation suffers performance degradation under severe Doppler spread caused by the high—speed
motion of LEO satellites. Orthogonal time frequency space (OTES) modulation, as a novel
two—dimensional modulation scheme, maps information symbols to the delay—Doppler domain. Its
robustness in high—mobility channels and time—frequency diversity capabilities make it a potential
solution for LEO satellite communications. This paper reviews the characteristics and challenges of LEO
satellite communications,  comparatively analyzes the performance of OTFES and OFDM in such
scenarios, and elaborates on the technical principles and core advantages of OTFS. The article further
discusses satellite communication system standardization and the current research status of OTES
modulation and demodulation. Finally, it prospects future directions for OTFS in satellite
communications, including integration with massive MIMO, deep learning—based channel prediction,
and applications in 6G space—air—ground integrated networks ( SAGIN ) .
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