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Abstract: Inter-system bias (ISB) is an important source of precision point positioning (PPP) error in global navigation satellite system (GNSS),

and also one of the important errors in GNSS PPP time transfer. We used 13 time links constructed from globally uniformly distributed MGEX

station observation data to evaluate the time transfer performance of GPS, GLONASS, Galileo, BDS, and GPS+ GLONASS + Galileo+BDS

multi-system. The experimental results show that the average RMS values of clock bias differences in the 13 time links of GPS, GLONASS,
Galileo, BDS-2 and BDS-3 are 0.087, 0.472, 0.085, 0.579, and 0.486 ns, respectively, and the average STD values are 0.072, 0.363, 0.071, 0.501,
and 0.371 ns, respectively. Compared with GPS, GLONASS, Galileo, BDS-2 and BDS-3, the GPS+GLONASS+Galileo+BDS multi-system has

improved the accuracy of time transfer clock bias difference in average RMS value by 17.11%, 84.81%, 15.61%, 87.60%, and 85.22% respectively,
and in average STD value by 26.53%, 85.44%, 25.50%, 89.47%, and 85.72% respectively. When the time interval is on the order of 10’ s, the
MADEYV values of GPS, GLONASS, Galileo, BDS-2 and BDS-3 time links are on the order of 10" ns, while GPS+GLONASS+Galileo+BDS

multi-system time links are on the order of 10™ ns to 10™ ns, confirming that the GPS+GLONASS+Galileo+BDS multi-system has significantly

improved PPP time transfer performance compared to various GNSS single systems.
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