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Network design and performance analysis of data-relay satellite

system using laser links
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Abstract: With the development of satellite laser communication technology, data-relay satellite system
using optical links will become the backbone of space-based information system in the future. At first, a
network architecture of "2 territorial stars +2 overseas stars" was designed, then the optical satellite
network performance indexes were defined based on the analysis method of SPC exchange(stored program
control exchange), and lastly the performance of data-relay satellite system using optical links was
simulated. The simulation results show that data-relay satellite system using 12 optical links can support
50 user satellites, when each user satellite communication traffic is 0.2 Erl, access loss probability is
greater than 0.2, and link utilization is greater than 0.6.
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Tab.1 Payloads configuration of data-relay satellite

Domestic satellite Abroad satellite
2 GEO-LEO links, receiving data rate 4. GEO-LEO links,
. I of 1.8 Gbps; receiving data rate of 1.8 Gbps;
L load of intersatellite link'"!
asel payload O nfetsatelile un 2 GEO-GEO links, receiving data rate 2 GEO-GEO links,
of 1.8 Gbps transmitting data rate of 1.8 Gbps
Laser payload of satellite-to-ground link 2 pairs, transmitting data rate of 1.8 Gbps -
Ka-band satellite-to- d dat
a-ban Sa.e _le N grour|12] a 2 pairs, transmitting data rate of 1.8 Gbps 2 pairs, transmitting data rate of 1.8 Gbps
transmission antenna
Ka-band satellite-to-ground data . .
1 pair 1 pair

measurement and control antenna

1: Data rate of intersatellite link refers to EDRS;
2: Ka-band satellite-to-ground antenna adopts polarization multiplexing technique.
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Fig.1 Diagram of system work flow
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Fig.2 Access loss probability vs different user satellite number
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