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Profile

« Status of the TW links

- Europe-Europe-America
- Europe-Asia
- Asia-Asia

« What's new in the 2011 UTC time links

- Combination TW+GPSPPP (only carrier phase info!)
- Combination GPS+GLN

* Pilot experience
- Strengthen the Asia-Europe links

o
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Europe-USA TW network and Calibration

TM198: Restoration on 55769: GPS PPP/TW bridges & TCC (triangle closure calibration)
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Evolution of TW in UTC since 2008 -
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Evolution of TW in UTC since 2008 .-
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=>» Stronger diurnals
= TW satellites problems or the TW stations aged ?

=» Solution : Combination of TW+PPP
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Coverage of the AM2 TW satellite

Visibility and EIRP/dBW

o\
R .
e

TL
NPLI NTSC

Equivalent isotropically radiated power (EIRP) or, alternatively, Effective isotropically radiated power
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Operational and Coming up
Asia-Asia-Euroge TW links

Europe

Asia-Pacific

PTB

NPLI NTSC hC

Pilot study:
» PPP assisted GNSS-TW link calibrations
« Combination of PPP and TW links
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10 operational Asia-Asia-Europe links

This file is the summary of Twl1108.1k file which contains all TW links. 2011 / 9 /7 at 18 : 46

--- Month 1108 ---

LINKS USED (TWO WAYS COMPLETE)

Date of computation :

LABl <==> LAB2 MJD1 -> MJID2 CALR1 CALR2 ESDVAR1 ESDVAR2
NICT14 <==> PTBO03 55767 -> 55809 999999999 999999999 999999999 999999999
NICT14 <==>  TLO2 55767 -> 55809 999999999 999999999 999999999 999999999
NICT14 <==> NIMO1l 55767 -> 55809 999999999 999999999 999999999 999999999
NICT14 <==> NTSCO02 55767 -> 55809 999999999 999999999 999999999 999999999

NIMO1l <==> NTSCO2 55767 -> 55809 999999999 999999999 999999999 999999999
NIMO1 <==> PTBO3 55767 -> 55809 999999999 999999999 999999999 999999999
NIMO1 <==> TLO2 55767 -> 55809 999999999 999999999 999999999 999999999
NTSCO02 <==>  TLO2 55767 -> 55809 999999999 999999999 999999999 999999999
NTSCO2 <==> PTB03 55767 -> 55809 999999999 999999999 999999999 999999999
PTBO3 <==> TLO2 55767 -> 55809 999999999 999999999 999999999 999999999
ST

‘BIPM
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10 points/day: hourly 13h~23h

F307: --- Status of Total Existing TW observations, TaN1108, 09/07/11 (S<>1)
No Labl Lab2 55771 72 73 74/ 75 76 77 78 79/ 80 .. 99/100101102103104/105106
NICT PTB 322 9 10 10 10 10 7 10 10 10 .. 10 9 10 10 10 10 10 10
NICT TL 333 91010 1010 7 1010 9 .. 10 10 10 10 10 9 10 10
NICT NIM 337 10 10 10 10 10 7 10 10 10 .. 10 10 10 10 10 10 10 10
10
7

NICT NTSC 291 8 1010 10 9 7 10___ 10 .. 10 10 10 4 10 10 10
NIM NTSC 304 10 10 10 10 10 10 10___ 10 .. 10 10 10 4 10 10 10
NIM PTB 343 10 10 10 10 10 10 10 10 10 .. 10 7 10 10 10 10 10 10
NIM TL 345 10 10 10 10 10 10 9 10 10 .. 10 10 10 10 10 10 10
NIM NICT 333 10 10 10 10 10 7 10 9 10 .. 10 10 10 10 10 10 10

=
CQOWWNOOUA~WNI|RF

NTSC NIM 226 10 10 10 1010 3 9 = 3 .. 10 10 7 4 4 4 2
NTSC TL 234 10 10 10 1010 3 9 10 .. 10 10 7 4 4 4 2
11 NTSC _PTB 231 10 10 10 10 9 3 9 9. 9 10 7 4 4 4 2
12 NTSC NICT 146 7 1010 10 8 2 10___ 10 .. 10 10 6 3 3 2 1

7

7

5

5

5

4

13 PTB TL 349 10 10 10 10 10 10 10 10 10 .. 10 10 10 10 10 10 10 10
14 PTB NIM 344 10 10 10 10 10 10 9 10 10 .. 10 10 10 10 10 10 10 10
15 PTB NTSC 307 10 10 10 10101010 10 .. 10 1010 10 4 10 10 10
16 PTB NICT 335 10 10 10 10 10 7 10 10 10 .. 10 10 10 10 10 10 10 10
17 TL PTB 348 10 10 10 10 10 10 10 10 10 .. 10 10 10 10 10 10 10 10
18 TL NTSC 310 10 10 10 10101010 1 10 .. 10 10 10 10 4 10 10 10
19 TL NIM 350 10 10 10 10 10 10 10 10 10 .. 10 10 10 10 10 10 10 10
20 TL NICT 336 10 10 10 10 10 7 10 10 10 .. 10 10 10 10 10 9 10 10
-—- Total TW links: 20

BI i:’M Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba




TW Asia-Asia-Europe Links 1/3
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TW Asia-Asia-Europe Links 2/3
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TW Asia-Asia-Europe Links 3/3
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What's hew inthe 2011 UTC time links

¢ COmbInatIOn TVV'I'GPSPPP 6TW+CP Jiang,Petit Metrologia 2009

« Combination GPS+GLN
* Pilot Studies to Strengthen the Asia-Europe links

- Announced June 2011: PTB, OP, NICT, TL, BIPM

- Combination TW+GPSPPP

- Calibration (Asia-Asia-PTB), 2 steps:
1. Compute CALR of TW with GPS then TCC uB=5ns € asap
2. Bipm calibration station = uB=2 ns

=y Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba



Combination TW+PPP since 1101 1
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Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba
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Combination TW+PPP since 1101 2»

NIST-PTB TW-only LINK 110 - TDev. /s
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uA=uA(PPP)=0.3 ns
uB=uB(TW)=1~5 ns

BiEwW Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba
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Combination GPS+GLN since 1011

Weighted mean C-codes: (2xGPS+1xGLN)/3

827
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- One month link | 74 72 4 months’ links
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Averaging time Averaging time
. 18

BiEwW Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba I



‘Link’ Calibration so far practices and studies

BIPM link alignment (always in CirT, e.g. TW Calib. Rest.) & ug2u°y
TW scheme (Piester et al. Metrologia 2008) & ug=1 ns

BEV/PTB scheme (Niessner,Jiang et al. PTTI 2008) = ug=3 ns (GPS)
ROA scheme (Esteban et al. EFTF 2009) & ug < 2 ns (GPS)

PTB scheme (Feldmann et al. EFTF 2010) = ug < 2 ns (GPS)

BIPM scheme (Jiang et al. PTTI 2008, EFTF 2010) =& ug < 2 ns (TW/GNSS)
= =>» we try to establish a standard procedure with TWO traveling receivers

“BIPM Jiang BIPM, CCTF TW WG, 12-13 Sept 2011, AIST Tsukuba




Set-up ofte traveling Std&m

Lab(k) BIPM BIPM
antenna(s) antenna 1| (antenna 2

10 MHz distributor
_PPS distributor
UTC P, CLB P —
Z
‘_ﬁme transfer
Lab(k) clock ,fé"'pmem ofLab() | g1oy cables
/
// I_ 10 MHz distributor _
PPS distributor ~
// -~
/ TTS4 receiver Std1 || L -~ -
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2 geodesic receivers
Easy operation:
* Antenna positioning by PPP
* Intergraded station: open-connect-work
» Automatic data collection
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‘Total Delay’ ora ‘Receiver’ ai Lab,
GNSSSat.QIIQ:
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An ‘one for all’ link calibration

TW: Lab,-PTB
GNSS Lab,-PTB: Ref,-Ref,;5

The side-by-side common-clock short-baseline set-up and the total delay Std -Ref,:
Dly, (Stdg-Ref,)=Dly,(StdB)-Dly(Refk)
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Antennas’ Set-up: adjustable location

Montage des antennes du BIPM Calibration Station

=>» Vertically & horizontally
adjustable location

= Minimum inter-affections

= Minimum multi-paths

Tests at BIPM/CNES
Process the data ...
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Evolution of Up? aging

ug of a link degrading with time as, for
example, a random walk function:

Ug*(T — To)pts = Us*(To)kpte (T — Tp) X Up®pTe

Age Ug

lyear /ns

ug(T — T,) degrades 0 2.0
with its age 1 2.1

for a GPS P3 link 3 2.3

3 2.5

10 3.0

>10 10
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Thank for your attention
Special thanks to
our NMIJ Colleagues
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EVOlUtiOﬂ of TW in UTC 5/6: 10 year tendency
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