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Performance Estimation of Receiving Data Packet of TT&C
System on the Pass Time of LEO Satellite
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ABSTRACT

LEO(Low altitude Earth Orbit) Satellite systems have been utilized in the field of earth and scientific
observation (cartography mission, ocean color monitoring, biological oceanography, space environments observation
by space physics sensor, and meteorological observation, atmospheric observation etc.), and the field of military
(military communications and secret information, enemy reconnaissance etc.), and recently been developing in the
field of mobile satellite communication of GMPCS for commercial utilization. In Korea, KOMPSAT 1 satellite
and ground system are been developing and planed to be lunched on October 1999,

In this paper, the link budget of the TT&C system for LEO satellite is described and the relations between
elevation angle and pass time of LEO satellite are calculated according to satellite moving. And the packet error
rates of receiving data are derived and three packet error rates(PER) of real-time(RT) mode, playback(PB) mode,
and real-time and range tone(RT+RNG) mode are estimated according to pass time of satellite. The results of
PER are the best at real-time and the worst at real-time mode and range mode at the all pass time of satellite.
The average error free packet(EFP)s of real-time mode, playback mode, and real-time and range tone for the pass
time of satellite are obtained as 99.999999%, 99.999912%, 99.995945% respectively. Therefore, transmission
sequence of telemetry data are determined such as PER sequence according to pass time, namely, real-time,
playback, and real-time and range mode.
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Items Characteristics
Uplink 2025~2120MHz
RF Frequency -
Downlink 2200~2300MHz
CMD BPSK/PM
RNG tones | PM
Modulation RT TM BPSK/PM
PB TM PM
RNG tones | PM
Subcarrier CMD 16KHz
Frequency RT T™M 1,024MHz
CMD 2kbps
Data Rate RT T™™M 2.048kbps
PB TM 1.5Mbps
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