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Analysis and Compensation of Doppler Shift for Low Earth Orbit
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Abstract

In this paper, we analyze the Doppler shift according to the altitude and downlink frequency of low-earth orbit(LEO)
satellites in the Korean peninsula region, and present simulation results for the degradation of bit error rate caused by
the Doppler shift and the required clock recovery intervals to compensate for it in DBPSK and DQPSK modulation
schemes. In LEO satellite communication, the Doppler shift occurs due to the relative velocity between a
satellite and a ground station unlike geostationary satellite communication, which causes degradation of
communication performance. From the simulation results using Matlab, assuming that the location of the
ground station is Daejeon, when a satellite at an altitude of 550km uses a carrier frequency of 7.75GHz, the
maximum Doppler shift is analyzed to be +170.6kHz and clock recovery intervals of 17 and 6.9 seconds are
required in DBPSK and DQPSK system in order to compensate for the Doppler shift, respectively.
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DBPSK

AE/N, | CFO Al | AE/N, | CFO Al

+0.0dB OHz 0.0sec | +0.80B | 37kHz | 15.3sec

+020B | 1.45kHz | 59sec | +1.0dB | 41kHz | 17sec

+04dB | 23kHz | 94sec | +2.0dB | 65kHz | 28sec

+0.6dB | 30.8kHz | 12.6sec | +3.0dB | 83kHz | 38.4sec

DQPSK

AE/N, | CFO Al | AE/N, | CFO Al

+0.0dB OHz 00sec | +0.80B | 14.2kHz | 5.7sec

+020B | 4.4kHz | 1.7sec | +1.0dB | 17kHz | 6.9sec

+04dB | 82kHz | 33sec | +2.0dB | 29kHz | 11.9sec

+060B | 11.2kHz | 4.5sec | +3.0dB | 29kHz | 16.1sec
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