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Abstract: To accurately assess the performance of timekeeping system, we designed and implemented a remote evaluation method relying on
global navigation satellite system (GNSS) carrier phase technology. Utilizing national time service center’ s UTC (NTSC) as the reference, we
meticulously selected four observation stations from two locations in Xi’ an and Beijing, China, where abundant GNSS data were continuously
collected for 15 days without interruption. In the data processing workflow, we employed precise point positioning (PPP) and phase common
view (PCV) to precisely determine the time deviation between the timekeeping system under test and UTC (NTSC). On the basis of this, we fur-
ther analyzed the multiple key performance indicators of the timekeeping system, particularly focusing on relative frequency deviation and fre-
quency stability. Through data analysis and comparison, it was concluded that PCV and PPP exhibit superior time transfer performance with
small systematic errors, achieving a high level of accuracy that meets the requirements for precise evaluation of frequency stability and relative
frequency deviation in remote timekeeping systems. The research provides robust technical support for the remote testing of domestic timekeep-
ing systems and represents a solid step forward in enhancing the precision of time synchronization technology.
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