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4-1 The Regular Operation of Two-Way Satellite Time and
Frequency Transfer
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FENHMEFLEBEGBERAREIFEZFE > LERELCRILBIXTH 5, FHREEMERE
(NICT) @7V 7 DR E B ZFERNHEFLLE R Y b7 —7 28R, EEEFE (TADICHESL.
BARERF(UST) ZREICHIF T3 -OERNERLEREZIToTE . AR TRERMLEENS
EEFZIEB R Y P77 EZNICBRERREICOVTENT %,

Two Way Satellite Time and Frequency Transfer (TWSTFT) is a very precise time transfer
method using communication stationary satellite. National Institute of Information and
Communications Technology (NICT) constructed TWSTFT network as the core in the Pacific
Rim Region, and conducts the regular operation of TWSTFT to keep Japan Standard Time
(JST) stable and contributes to International Atomic Time (TAl) construction. In this paper, we

introduce the international TWSTFT network and the required calibration for it.

[F—D—F]

mEwE WMENSORZILE, GPS, ERRFIE, HEFREs
Satellite communication, Two-way satellite time and frequency transfer, GPS,
International Atomic Time, Coordinated Universal Time

1 LIS

TSR OBEHEREBINEIF [ - JH B 2 I IRERHC &
DRELTWD, [EEREER MR (BIPM : Bureau
International des Poids et Mesures) & [ B 5 1
I (TAI: International Atomic Time) % 1 & i
S K (UTC: Coordinated Universal Time) ## 4%
D7D, K 1SR bR RS E 50 7 Frbl Lo
FEHERRBI %) 300 7 DJELTF-IRgET & 0 FL A i 2 X
FLTWD, TOLDITIE. RLEOKE TR
B OREZ L 2 AT 9 LB D B EBR IS D5
Wi & D LT P, TR R e 2R & i L C

Hele§ 2 BRI R, BRHERE R 2 I X e
FMR &9 % One way . GPS Z llW7-# o H
MTHEORFZZFE L. LlEs2Mirl LT
WHEBMICEPN RO REKZ 1T
Common-view ¥, 2 i 52> & [l IR IZHREZ] - Ji Dk
BILBROMTFH ISR L TE5 2 %45 LTz 47
3 Two way H25%H 5 112, BUETIE, K 2125
T i b LIS B Bws GPS Carrier phase #:(31,
S JH 5 2 i 52 2 o 72 g S BT T I ) B
#: (TWSTFT: Two-Way Satellite Time and
Frequency Transfer) 28R & hTwb, 22T
%, AAE#ER: (JST: Japan Standard Time) %
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Up link 14GHz

Up link

Stationary Satellite

Ku-band

Height : 36,000 km

Downlink12GHz  Radial velocity : about 1 m's

Propagation delay A= 035
Down link {Propagation difference)=20 ms
Satellite motion 2 cm = about 70 ps

lonospheric delay = about 80 ps

Earth
Radius 6,400 km
lonosphere 200-1000 km

BENAHEI LB OSEER
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Time Comparison Mabiiay
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" w' " w 1"
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Maodel calculation error = about 104 ps
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Period Satellite Institute
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JCSAT-1B NMIJ, NICT, SPRING

Apr. 2006-Jun. 2007 PAS-8, NMIA, NTSC, TL, KRISS,
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NICT, SPRING
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€ Operating
"-‘ . )’ Flamumg

October 2009

0F PYTPKEFME, 7I7 - 3—0OvIN. 7I7 - RERY hT9—5

177

Hd R

ST

=Spoks
S

SO IR ARt A3 N\



RIS

W2 CTPASAfif B 2> TEEBNICfT bR
7208l HITNICT &, TALICEHMKT 5720 H
WAty b= 2T HI ol TY
7+ 3=y 3O R R BRI LT
2004 SE L TIZ N4 2 PTB & Lt L ikhi o i
fii 247w, B2 B aG U7z (00100, & ks A
Ny T Ay M PASABIA YTy M ISA4) &
720 MU NICT & PTB T % Biis UIH
WRE2OBREMPSME LT b, S IZ.
NICT. KA PTB. #E KRISS. #&FEHMEA
fFZeT NMIJ. & TL. *E NTSC. HE NIM.
75V AOP THotze EFAIZDOWTIENICT
EF AL 2009 EEN ST —a vy X TEIflibIRT
W% SATRE €7 A DOPEREAN U TH % &kl 1]
ENThH, KRy b 7—2TIE SATRE £7 A
DHATHEMZ L TW5D, IS4 13201041 A
KICH W FF 4y & % o 72 72 . Intersputnik £k
Express AM2 (HU#E 80 BE) R ICE W3 5, .
Oy NT—=2ZRIERICHR D20, RADE
B ORI Tnw5 2,
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Period Modem Institute

Apr. 2005-Mar. 2006 | NICT NICT, PTB, KRISS

Apr. 2006—Mar. 2007 | NICT NICT, PTB, KRISS

Apr. 2007-Mar. 2008 | NICT, NICT, PTB, KRISS, NMIJ,
SATRE TL

Apr. 2008-Mar. 2009 | NICT, NICT, PTB, KRISS, NMIJ,

N

SATRE TL, NTSC, NIM, OP
Apr. 2009-Jan. 2010 | SATRE NICT, PTB, KRISS, TL,
NTSC, NIM, OP
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