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Fig.3 SLR (Satellite Laser Range) residual (res) of BDS satellite orbit at regional phase, doy means day
of year, clk means clock. (a) Satellite C01, (b) Satellite C08, (c) Satellite C10, (d) Satellite C11. The red
points are SLR residual of multi-satellite precise orbit determination mode, and the green points are

multi-satellite precise orbit determination with satellite clock fixed mode.
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Status of Satellite Orbit Determination and Time
Synchronization Technology for Global Navigation
Satellites System
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PANG Jun-yang!

(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200030)
(2 Beijing Satellite Navigation Center, Beiyjing 100092)
(8 National Defenses University, Beijing 100091)

AsstracT In the form of satellite ephemerides and clock parameters, the informa-
tion of space datum and system time of one global navigation satellite system (GNSS)
is transferred to users. With the continuously updating of satellite payload such as
high precision atomic clocks, monitoring and tracking techniques such as inter-satellite
links, and data processing techniques, accuracy and real-time performance of satellite
ephemerides and clock products are steadily improved. Starting from December 27th,
2018, BeiDou Navigation System 3, or BDS-3 has been providing accurate and reliable
basic positioning, navigation, and timing (PNT) services to the users in the countries
within the “one belt and one road”. This paper summarizes the faced challenges of pre-
cise orbit determination and time synchronization and specific solutions sought from the
regional BDS-2 system to BDS-3 global system at the control segment. It is interesting
to compare BDS with other GNSS systems in terms of technical characteristics. Final-
ly, aiming at higher accuracy and more reliable PNT services, the road map of precise
orbit determination and time synchronization technique for next generation navigation
systems is discussed, which will be the global navigation satellite systems with higher
accuracy.

Key words BeiDou navigation satellite system, orbit determination, time synchro-
nization, two-way time comparison, satellite inter-link

32-10



