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Adaptive Compensation Method Using the Prediction
Algorithm for the Doppler Frequency Shift in the LEO

Mobile Satellite Communication System
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X, Y, Z : Earth-centered inertial (ECI) frame
x, y, z : Earth-centered fixed (ECF) frame
s : Distance between a satellite and a user terminal
r : Radius of the earth
h : Altitude of satellite
a : Radius of the satellite orbit (= r + h)
P : Sub-satellite point

α : Satellite elevation angle
A : Ascending node
ψ : Separation angle between a satellite and a user terminal
θS

 : Orbital angle of the satellite orbit
θe

 : Time-varying longitude angle of the user
θF

 : Orbital angle of the satellite orbit in the ECF frame
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�
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 : Satellite velocity vector

�
�
!

 : Earth rotation velocity vector

�
!

 : Unit vector from the satellite to the user terminal

v : Relative velocity from the satellite to the user terminal ( ���
��
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⋅−= )
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