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(Effect of satellite link noise for satellite range measurement using tone
method)
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Abstract

The performance of satellite range measurement using tone method was analyzed in the presence of satellite link
AWGN. The phase errors in range measurement are generated by AWGN of satellite up- and down-link and the
degradations of satellite range measurement are dependent on the transmission mode and loop bandwidth of satellite
measurement system. The analyzed effects for satellite measurement in presence of satellite link noise were also analyzed
with the measured satellite range data via satellite range measurement system operating in satellite link AWGN. In RAU
mode, the satellite range differences of 144 to 406 m were occurred according to the loop bandwidth of satellite range
measurement system and the degradation of 0.3 dB compared with theoretical value was generated under condition of the
signal-to—noise ratio of 43 dB. In RAU and TM mode, the performances of range measurement were approximately agreed
to the that of RAU mode. In order to get the equal performance characteristics with RAU mode, the signal-to—noise ratio
of satellite link for RAU and TM mode should be increased by signal power of 2.3 dB, which is a power loss due to
transmission of telemetry signal.
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Table 1. Ranging tone signals of ESA method.
Tones Virtual Tones Real Tones
Major Tone 100 kHz 100 kHz
20 kHz 20 kHz
4 kHz 16 kHz
) 800 Hz 16.8 kHz
Minor Tones ™ 1 16.16 kHz
32 Hz 16.032 kHz
8 Hz 16.008 kHz

E 2. INMARSAT dHale] AHzZ| 58 E MS
Table 2. Ranging tone signals of INMARSAT method.

Tones Virtual Tones | Real Tones
Major Tone | 27.777718 kHz | 27.777778 kHz
3968.25 Hz 3968.25 Hz
Minor Tones| 28345 Hz 28345 Hz
3543 Hz 3543 Hz
H 3. GSTDN #4le] 72| 58 & ¢ls
Table 3. Ranging tone signals of GSTDN method.
Tones Virtual Tones | Real Tones
Major Tone 500, 100 kHz 500, 100 kHz
20 kHz 20 kHz
4 kHz 4 kHz
. 800 Hz 4.8 kHz
Minor Tones 160 Hz 116 KLy
40 Hz 404 kHz
8 Hz 4008 kHz
ESA #4e 6719 minor & A13& AMg3H,
INMARSAT "ol A= major 2 E3slo 4 719
E A E ARSI 9714, 1 MHz 71& #3455 A
3 7% major B AZE 36 EHl&S 7K™, minor
B AZEL A7y 252, 3528 121 2832249 Huj&=
Ak
INMARSATel o@ AW A2 234 &2 Ade
8467.4 kme]™, minor & AT 5L 19 kHz ¥ w3}
o $4 HxFol MEpHETh ¥ 28 INMARSAT 4
o A 4 € JNSES HAFHh
GSTDN W22 ESA 2% 2o} minor € A%
9 HAEE A% vEE 4 kHz 2158 AHESHE
Zol7h Ao,
w3k ESA 9219 32 Hz minor & A& thAl 40 Hz
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