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AGHRKMERA, Tavella fl Leonardi £ HEH 5, NHELBHEFILHFRERKKLE,
SHTSTAMAE 9, HA F@RTX—%E.

(2) TWSTT i 3 1% £ B S R IE

TWSTT B RASGABEMHEE, BESLI 1~ 10ns MAEFHE, )T X W 5k % & 21T
FEREESHERIE. Baj& s 2 [ et 208 {45 8 BIPM K@ #4 5 Circular T
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The Progress on Precise Time Transfer and

Comparison between Remote Sites

Wang Zbengming Gao Junfa
(Shaanxi Astronomical Observatory, Chinese Academy of Sciences, Lintong 710600)

Abstract

Since about 15 years ago, when GPS receivers were used to accurate time and frequency
transfer by common-view observations of GPS satellites, significant improvements have occurred
in time comparisons with the uncertainties reaching 10~20 at first and then having further reduced
to about 3 nanoseconds. Today the sole method of comparing clocks contributing to TAI is the
GPS single channel common-view technique. However, over the past 45 years, the performance
of the atomic frequency standards has been improved on average by an order of magnitude every
seven years, and the metrology is experiencing the birth of many new and innovative frequency
standards which seem to be approaching 1 x 10~!® in accuracy and a short-term stability of
1 x 10718, The needs for their future distant comparison challenge the adequate progress in
time and frequency transfer. The recent progress resulting from the use of GPS and GLONASS
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multi-channel observations, GLONASS P-code, and the specially protected receiver antennas
indicates that GPS and GLONASS, as time transfer systems, should have a stability of one
part in 10'® over one day and will eventually reach several parts in 10'® in the next few years.
The two-way satellite time and frequency transfer (TWSTT or TWSTFT) is currently taken as
one of the most precise and accurate methods for time comparisons between remote sites. The
most recent experiments with GPS carrier phase measurements on time and frequency transfer
show the extremely promising potential in this field. This paper mainly focuses on the recent
progress of GPS single channel, GPS/GLONASS multi-channel and GLONASS P-code common-
view technique with the newly developed receivers, and TWSTT. The comparisons between these

techniques are described. The GPS carrier phase measurements are mentioned briefly.

Key words GPS—GLONASS—TWSTT—Time comparison—common-view and “all-in-view”
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