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(Detection of Phase Error Due to the Doppler Effect in Low
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Abstract

In this paper, the Doppler phase error due to the relative velocity between a satellite and the
earth station in communications using a low earth orbit mobile satellite is detected. The
performance of BPSK system in the presence of Rician fading with Doppler phase error and
interference, noise is compared with that of the system disturbed by Doppler phase error and
noise only. The expression of error rate performance of BPSK system is derived as the type of
complementary error function. The numerical calculation of the induced equation are performed in
terms Pf satellite-height, orbit-eccentricity, the velocity of the earth, Rician fading parameter,
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signal to interference rateio (SIR), the ratio of carrier frequency and base band bit rate.
The main conclusion that can be drawn from this analysis is that Rician fading channel

environment with Doppler phase error and interference effect yields severe performance

degradation than Doppler phase error and noise effect in satellite communication channel. And

using the numerical calculation,

we give a quantitative insight how much the satellite

communication channel parameters degrade the system performance. Furthermore it is shown

that an appropriate transmission power control for the performance enhancement is beneficial

to the new satellite communication system planning.
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CE 1D IHE © (Ve=0, Ves= 1000 m/sec)
(Table 1) the approach of (Ve=0, Vzs= 1000 m/ sec)

Vauv = 3022.06 m/s

Veu = 782242 m/s

Jd av = 1.000003323

Jdpv = 1.0000294

Bam = +20.25°

By = +50.25°

(E 2> Yo{Z mf ( Ve=0, Vis= 1000 m/sec)
{Table 2> become more distant
(Ve=0, Vgs=1000 m/sec)

Vauv = 3022.06 m/s

Vem = 782242 m/s

J av = 0.99999326

drem = 0.9999773

Bam = -20.25°

Bem = —50.25°

(E 3 7INFE T (V= 465, Vis= 1000 m/sec)
(Table 3> the approach of (Ve=0, Ves=1000m/sec)

Vspu = 8044.2 m/s

Vsam = 32596 m/s

S spm = 1.0000301

dsam = 1.000014

Bspm = +56.25°

Bsam = +26.58°
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