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Abstract: Opportunistic positioning using the instantaneous Doppler frequency offset of low earth orbit (LEO) satellite communication
signals faces the following problems: significant impact of frequency offset estimation errors on positioning accuracy and degraded po-
sitioning precision caused by the difficulty in obtaining accurate position and velocity data of LEO satellites. A two-step high-precision
Doppler frequency offset estimation algorithm of "receiving signal and local PRS cross-correlation - receiving signal CP self-
correlation" was designed by using the positioning reference signal (PRS) in 5G networks. Compared with the traditional scheme using
synchronization signal blocks (SSB), the frequency offset estimation error was reduced by more than 70%. Additionally, an long short-
term memory (LSTM) network was employed to predict and compensate for the discrepancies between the extrapolated position and ve-
locity of LEO satellites (based on ephemeris data) and their true values, reducing terminal positioning errors by more than 90%.
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