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Abstract: The basic service of Beidou-3 system can provide global users with signals of accuracy better
than 20ns. Higher precision time synchronization applications require special methods such as GNSS Com-
mon-View (CV), All-in-View (AV ), Precise Point Positioning (PPP) or Two-Way Satellite Time and
Frequency Transfer (TWSTFT). It is costly and requires professional maintenance. It is only suitable for
a few users. Based on the study of various high-precision time transfer technologies and the National Time

Service Center’s UTC (NTSC), this paper proposes a nanosecond global time service method based on the
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integration of real-time Common-View, real-time All-in-View and real-time PPP. Combined with the e-

quipment delay calibration technology of absolute delay calibration and piecewise calibration, and the oscil-

lator dynamic steering technology, a time UTC(NTSC) remote replicating system is established. The

system includes server and users. The server is maintained by the NTSC. The user only needs to install a

standard time signal replicating device on the local, and automatically and continuously obtain service data

from the server through the internet or BDS short message channel, so as to generate a local time that is

continuously disciplined to UTC(NTSC). The system can provide users with 1PPS signal with deviation
less than 5ns from UTC (NTSC) and 10MHz signal with 10000-second frequency stability better than 5 X

107" and relative frequency deviation less than 5X10~

", and timing uncertainty with type A better than

2ns. At present, it has provided services for many industries.
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Principle for the test of timing service performance
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Fig. 4 Deviation of timing service at zero baseline
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