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Fig.1 The principle of BeiDou AV
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Table 1 The configure of BeiDou AV receivers in different stations

Laboratories  Receiver code Receiver type Antenna type
NTSC NTP3 SEPT POLARX5TR SEPCHOKE_MC
PTB PTO09 SEPT POLARX4TR NOV750.R4
ROA ROAP SEPT POLARX4TR LEIAR25.R4
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Fig.2 The BeiDou AV and TWSTFT time comparison results between NTSC and PTB
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Fig.3 The BeiDou AV and TWSTFT time comparison results between NTSC and ROA
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Table 2 The STDEV of BeiDou AV time comparison

Time transfer link STDEV /ns
UTC (NTSC)-UTC (PTB) 2.33
UTC (NTSC)-UTC (ROA) 2.45
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Fig.4 The Allan deviation of BeiDou AV time comparison
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Table 3 The frequency stability of BeiDou AV time comparison

Tau/s NTSC&PTB NTSC&ROA

960 1.99x 10712 3.13x10712
1920 1.24x10712 1.85%x 10712
3840 9.83x107 13 1.07x10712
7680 5.60x10713 5.77x1071
15360  3.12x10713 2.96x1071
30720  1.35x10713 1.67x107%
61440  8.22x10~ 4 7.79%x10714
122880  3.65x1074 4.06x107 14
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Fig.5  The time deviation of BeiDou AV time comparison
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Table 4 The time deviation of BeiDou AV time comparison

Tau/s

NTSC&PTB NTSC&ROA

960
960
1920
3840
7680
15360
30720
61440
122880

1.10
1.10
1.12
1.51
1.63
1.62

8.29%x107!
6.67x107!
3.77x107!

1.73
1.73
1.53
1.51
1.37
1.21
1.23

7.48x107!

4.14x107"
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Experiment of BeiDou Asia-Euro All-in-View Time
Transfer

GAO Zhe!? ZHANG Ji-hai®+?3 WANG Xiang!2
AN Wei? WU Wen-jun®?*  DONG Shao-wul:?4
(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(2 Key Laboratory of Time and Frequency Primary Standards, Chinese Academy of Sciences,
Xi’an 710600)
(8 University of Chinese Academy of Sciences, Beijing 100049)

(4 School of Astronomy and Space Science, University of Chinese Academy of Sciences,
Beijing 100049)

AsstracT Based on the pseudo-code observations of dual-frequency time-transfer re-
ceivers for satellite navigation, high-precision satellite orbit and clock difference prod-
ucts provided by the International Global Navigation Satellite System (GNSS) Service
(IGS) are used to realize the time comparison of the BeiDou All-in-View method. This
method takes the time scale provided by IGS as the common reference time of two
stations to be compared. Firstly, the effect of the ionosphere on pseudo-range ob-
servations is eliminated by using the dual-frequency combination method. Then, the
delay caused by the troposphere and the earth rotation effect is deducted by using
the theoretical model in pseudo-code observations. After the difference between the
two stations and the common reference time is obtained respectively, the results of
All-in-View time comparison of BeiDou are given. Taking the national standard time
maintained by the National Time Service Center (NTSC) of the Chinese Academy of
Sciences, Physikalisch-Technische Bundesanstalt (PTB), and Real Instituto y Observa-
torio de la Armada (ROA) as comparison objects, a long baseline BeiDou All-in-View
time comparison test is carried out. Two key performance indicators, Allan deviation
and time deviation, and two-way satellite time and frequency transfer are used to e-
valuate the performance of the BeiDou All-in-View method. The results show that the
stability of BeiDou All-in-View time comparison can reach the order of magnitude of
1 x 107 d~!, which can meet the international time comparison requirements.

Key words astrometry, time, methods: data analysis

4-9



