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Research on Traceability and Synchronization Performance of Railway Time
Synchronization Network

LIANG Kun', YU Tian', YANG Zhigiang®?, CHENG Hua®, HE Zhiyu*, WANG Zijian', WANG Jian', CHENG Jin®
(1. School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Division of Time and Frequency Metrology, National Institute of Metrology, China, Beijing 100029, China;
3. Beijing Railway Communication Technology Center, Beijing 100038, China;
4. Signal & Communication Research Institute, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China;
5. Integration Center, CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: Railway time synchronization network is an important supporting system to provide accurate time for
each railway communication subsystem, and it is important to ensure its operation performance. For the railway
time synchronization network and its 3-layer fixed structure as well as time synchronization nodes of moving
trains, four different traceability references of the railway time synchronization network are analyzed. Based on
the calibrated Global Navigation Satellite System (GNSS) time-frequency transfer device, a traceability
monitoring method for the railway time synchronization network is designed to evaluate the possible differences
in time synchronization performance caused by different traceability sources in the railway time synchronization
network. In view of the current situation of railway time synchronization network, it is significant to measure
and analyze whether its current performance can effectively support 5G-R in the future.

Keywords: railway time synchronization network; time service; synchronization performance; traceability;
GNSS; 5G-R
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