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Abstract Data transmission and precise distance measurement are necessary to high precision orbit determination
and time synchronization in navigation satellite system. The abilities of anti—interference, confidentiality and anti—
interception are improved by laser transmitting data and ranging in inter—satellite. Also the ability of autonomous
navigation is improved significantly. Taken the inter—satellite link characteristics, laser communication and ranging
into comprehensive consideration, a kind of integration system is proposed by combination of coherent detection
and data frame ranging. System principle and working process are given. According to the actual navigation
satellite constellation, link characteristics such as available probability, link distance, doppler frequency shift are
studied via STK software. Also link power is calculated when link distance and the parameters of optical system are
given. It is used to design the laser communication and ranging integration system.
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Fig.1 Principle of laser communication and ranging integrated system
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Fig.5 MEO distance simulation between first

track and second track
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Table 1 Optical system simulation parameters

Link mode MEO-MEO MEO-GEO
Distance /km 60000 70000
Emission diameter /mm 100 150
Receiving diameter /mm 100 150
Wavelength /nm 1550 1550
Divergence angle /pard 50 35
Optics amplification coefficient 10 10
Safety margin 14 14
Receiving view angle /urad 0.3 0.3
Tracking residual /prad 3 3
Optics transmittance 0.7 0.7
Luminosity density spectrum /[W/(m*-nm-sr)] 0.2 0.2
Spectrum - -
Day angle /(°) 20 20
Filter bandwidth /nm 3 3

K2 HER I AR B AR
Table 2 Calculations of link power budget

MEO-MEO MEO-GEO
Emission power /dBm 33 33
Emission loss /dB -1.6 -1.6
Free space loss /dB -87.9 -84.3
Receiving loss /dB -2.2 -2.2
Receiving power /dBm -58.7 -55.1
Coding gain /dB 6 6
Detection sensitivity /dBm =57 =57
Safety margin /dB 4.3 5.9
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