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Abstract

This paper shows results of the precise time comparison technique based on GPS code transfer
in order to determine the UTC(Universal Time Coordinated) and generate TAI(International
Atomic Time). CGGTTS(CCTF Group on GNSS Time Transfer Standards) which is generated by
GPS timing receivers is used as the international standard format. For geodetic receivers which
provide RINEX formats as GPS time transfer results, ROB(Royal Observatory of Belgium)
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developed a conversion program, r2cggtts, and have distributed the program to timing laboratories

participating in TAI link all over the world. Timing laboratories generate the time comparison

results of GPS code transfer by the program and send them to BIPM(Bureau International des

Poids et Mesures) periodically. In this paper, we introduce the delay features generated while GPS

code is transferred and the calibration methods of them. Then, we introduce the tropospheric delay

and analyze the results of Saastamoinen model and NATO(North Atlantic Treaty organization)

model. Saastamoinen model is the representative tropospheric zenith path delay model and NATO

mode] is applied to the legacy r2cggtts program.
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% 1. GPS 1M 4=
Table 1. GPS satellite signal

Component Frequency (MHz)
Fundamental frequency f0 =10.23
Carrier L1 154f0 = 15675.42
Carrier L2 120f0 = 1227.60
P-code fO =10.23
C/A-code f0/10 = 1.023
Navigation message £0/204600 = b0x10-6
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Table 2. § R according to Height and Elevation angle

Hei 7 (degree)

ht
(gkm> 60.0066.00[70.00{73.00/75.00[76.00{77.00{78.00{78.50]79.00{79.50{79.75/80.00]

0.0 {0.003{0.006/0.012{0.020{0.031]0.039|0.050]0.065/0.075{0.087|0.102(0.111(0.121

0.5 {0.003/0.006/0.011{0.018/0.028]0.035(0.045/0.059/0.068]0.079/0.093/0.101(0.110]

1.0 {0.002]0.005/0.0100.017/0.025/0.032/0.041/0.05410.062)0.072/0.085(0.092/0. 100}

1.5 {0.002]0.005/0.009{0.015/0.0230.029(0.037/0.049/0.056/0.065/0.077/0.083(0.091

2.0 10.002{0.004{0.008/0.01310.021{0.026|0.033/0.044]0.051/0.059|0.070{0.076/0.083

3.0 {0.002/0.0030.006{0.011{0.017|0.021{0.0270.036|0.042|0.049/0.058/0.063(0.068|

4.0 10.001/0.003]0.005/0.009|0.014{0.017|0.022{0.030]0.034|0.040|0.047/0.052(0.056

5.0 {0.001(0.002]0.004{0.007/0.011]0.014{0.018]0.024(0.028|0.0330.039|0.043{0.047,

S% W4 WAEe Theat Lo) o FolAitt

T(K) =T(Celsius) +273.16 (CI))
¥, &, F& T2 SHHAY 2F di7] BddA &
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Table 3. B(H) table
Height (km) B (mbar)

0.0 1.156

0.5 1.079

1.0 1.006

1.5 0.938

2.0 0.874

25 0.813

3.0 0.757

4.0 0.654

5.0 0.563

P [1—0.000226 (H— H,)]>**,
T= T,—0.0065H— H,),
R, = R, exp[—0.0006396 (H— H,)]

AN, Py, Ty, Ryoe 32 1% Hyol that %2 g,
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