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Design and implementation of sub-nanosecond real-time
time service system based on iGMAS
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Abstract: The precision of GNSS-based time service is typically 10~50 ns, which is one of the most
widely used and precise time service technologies. With the rapid development of modern information
society,the precision of tens of nanoseconds,however,can not meet the demands of diverse sources. Based
on the above problems, a sub-nanosecond real-time time service system based on international GNSS
Monitoring and Assessment System (iIGMAS) is designed and implemented. The system consists of the
tracking network, the service platform,the broadcast platform and the user platform. With the help of the
iGMAS service, a close relationship between the GNSS-based timing results and the UTC (NTSC) is
established. Users can obtain the deviation between their local clocks and the UTC(NTSC) in real-time
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through a variety of timing modes, so as to realize precision time service. It is expected that the static
timing accuracy will reach the sub-nanosecond level. According to different application scenarios,users can
select precise point positioning(PPP) timing mode or real-time kinematic timing mode to complete the time
service process. The tests showed that when the user adopts PPP timing mode or real-time kinematic timing
mode, the prototype system can provide time service with precision better than 1 ns. Compared with the
traditional GNSS-based time service technology, the system improves the time service precision by 1~2
orders of magnitude.

Key words: international GNSS Monitoring and Assessment System (iGMAS) ; sub-nanosecond; time
service;real-time; UTC(NTSC)
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