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compari shertboeohni ques
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DTAG, VSAOCAPTB,
NI'ST, NPL, TUG, USNO, I EN, TL, CRL,
"The I nfluence of Different T
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o TWSTT | i nk 2000
CRL, NML, TL |l i nks
KRI SS PSB NPLI
[ Pacific Rim/Europe TWSTFT 1[I in
CSAO, NPL, NI ST, TL, VSL
® BIPM J. Azoubib TWSTT | i nk
TWSTT | ink TAI
[ BIPM Mont hly Report Two way |
USNO portanbillel tlBSY y st ati on
X-band PTB/ USNO NPL/ USNO
[ Ti meFoequency transfe
TWSTT, GPS eawommocnarvri er phase
NPL S. Shemar J. Davi s
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REPORT OF THEG8OR MWBERRECWNE GROUP ON
WAY SATELLI THERETQUMEENCAYW DI RANSFER

The 8th meetComgs wift athieve f Go mmi meeand
Frequency KCEdgFG®r Wop (WG) on Two- Way
and Frequen¢VyWSITEMygf awebs amedl & ®mt ober
at the Bumeau olnmatlerdes Poi ds e&tr eMesur e
near Pari s$i oArala daises ipamn toifog haattat i ons
was held onat ODObeobed eonfertanle sessi on.
meeting waszsedrigp t he nTiome t$hec tBil PM anc

chaired byl ®pczW.nJs.kkk lat. | $he |1 st C
participantstihe Qipypwemidix teport. Dr T
Qui nn, DirecBloPMofwdlhteomegapas with

opening adiderssontOtitbbuttilens meet i ng &
avail abl ehtotnp:t/h/emwivr bpdiwgctwst ft. ht ml

Summary of the meeting

The meeting was doeeowvedwtof aonurrent
operations,ofstunccieesg@afi NnTW8EFT | i nks,
possible extdrFiohset vieRMBeo mosr tsceven de
per week, calfi @WSITIFAdn setxgptainsn so,n of T WS
|l inks to tiRemPaeigfiiomgihichlkigiwi th Eur o]
North Amertihcea,i nmtnrdodédatit ber of WSTFT | i
i nto TAI . Hlegctirorsi orft ad presepaotations
avail abl e atebtshiet eBI(PsSMew above).
Reports from Partsécipating Station
The particiipans npgr s etid eodn rtehpeoirr wor k.
ROA TWSTFT st aotpieomatiisonrfholvw aaod st art t
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send data to thleaBlPaMsb&NaTIWSgUHFET st at i
s compleombhtyedu angplrdvBUSAT 4@ he | EN
nNtenna wasi mbMayn@@old.y 12n000 t he NI
ndertook the fiarmits oiiMdMSIFNItScTomapnd P T
aesium f ourmptlainres .t ol tc o nutsien uTeWStTd&T f o

ompari sonsdoPTHI 8@ eaaniunns fwhuennt t hey &
perating slpul ThaeaeddusSel WWITFT as its
I nk to TAlasasosmeonesnesgcoeaeki abil ity
resol ved.s Tphrei M&PrLy s1 aitgd oanl MdPLt0 c ompl €
automated, and t me NPddORdpmps omt aecondar
TWSTFT | i nkSWOt hThé eOdlAt § WSITdE Tnow sent
the BIPM onbasregandrohiiss seéxapect ed 1t
fully aut omattheed dred oaogfe t2l0ebD ORa dinf i ¢RI
region the CSA®tandsThhbel dpspbati ona
Bl PM TWSTFT Mont hly Reports.

J. Azoubi b htpbhti gheeedaorfi aanlcd t he stu
| i nks showTFEFHhath ad Waa dovlaenarag e over C

- O O O < Q©

common-vi evagfionrg atviemhmeos aoff ewp t ens of ¢
He noted tmeattat isons itphme nGP$ segwbj ect
systematic erstores.sedtle tulsaet otf heTWSTFT
significanttyainm@mnadwealdeiccadsaeaksunl i ke
TWSTFT I s unaf f septhed i cby ddloanys . Thi
particul arl Wuirmmagr t et percised of hi gh
activity. Analcwsgas naf pteltodd o TWEHEE s ho
t hat c¢cl ockesn | dicfaft erdeemtt sc ccmatni e compar
their fuldf | pereflortmainnc ef iwme-day i1 nter
without bei ndpyaftfienet-tdnmeasst ement Noi S
Thus, 1 f TWSd&Tf over &lnlk sTAIt hle st abil it
TAI would be imerovestoéobdldpdays. Th
Il ntroducti osar odf aTW8TMBT ol iTMKS has al r e
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i ncreased r obAils tcnoenssst rod toi bongEBAI r el i
on a single bhecdhuwms g uleVWSalrFel Hamkkedup by
| i nks and vamrae fvenr state nfei tsvto transat |
|l i nks are liemclhuddd,whipeh floeimeg by t v
i ndepenedcehnnti qtue s .

USNO T/ me Transfer Monthly Reports.
On behalf ofDK.M&tesnaloirs presented a s
USNO Ti me Troantssf.er ThRrRe pSANO yi B g out
comparisons of PSheomWsmhd VGRS® caanr r i er -
phase (CPQuesechAl toiugihngetclbe qualitdi
future pot@&MI ICPI hef §ar dt ¢ bbadtii mgr TWSTF
gi ves t hpeerbfeosrtmance.

Compari sons with other techniques.
Several partesephatst loegd rceosmplatrss sons
the TWSTFT, - GP8wcamhoB®BRBEqGCPEst écefer
particul ar ets@e ntthad ipon$ SfTr, o WSINIDe aM d BI F
Study of wuncertainty of TWSTFT | i nks
Several det wdil @l onntuinecserweane preser
during t he meear hgcul aCefsti ntver e t he
presentationshhbhgr Dandi T. Parker.
cali bration of TWSTFT | i nk with a po
I n May 2000 i¥S3NOudaa owdl theaPiT8nUSNO
using a portabloen.X-Shamud tsatnaetoius X- an
sessionscavred edrdeany § woTheedbteang eval ua
at the USNOratndnsadfimhoktshewi th this X-
station are planned.

cali bration of TWSTFT [/ ink with GPS.
't was strdagegdetntatcadbf bTWSTENHh equi pn
using GPS srhpanidzéde. I|Ieaaldddliiobmr ati ol
TWSTFT equiapmeott abbyl est BWS DT shoul d
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confirmed by GP&s rGecart Jpndjyi rcovered
TTR6 receiveirggesel avelV ofnslt ead t he (
used by olsdefMhmesdenay GPESmglail ¢ dreat i ons
must be itnatkbenaccount .

Rel/ ocation of NPL station.

Il n March or, Atplre INRIO OGlm mei ISlecmove t o a
buil di ng. A plrobedpue wnl place to e
continuity ohttome. opde WBI RMI &nbe ke
I nf or med.

Future of TWSTFT.

D. Kirchner whawedohi goustsuirbel devel opm
of TWSTFT.emmameg: trhmoert ,frfegl |y aut om
measur ementtsi,p hri gthe —I ADRMHmgQdem i s 1 ec
exchange oVvVih s adeatld iatha OSAEBRE mode ms
avail able), anmsieerofphcdssSTF®r ( SATRE i
avail abl e) mendtevef opa s mal | and sel f
(hardware, staft war € hnapsl el st osioper at e.
New modems at NRL.

R. Beard tepbrnew medenhelvaed olpeed at th
and will be adampdleidl &€ oa pnpsk, e dicotri @ x a mp |
for a ship tockusuep assysat ebma f or GPS. Th
I mpl ement altTiROENX ocfo dski diesr ecdont oo costly
| GS Anal ysis Centre Workshop 2000.

F. Arias tbhbpbrtkekds wookspbace during
September N®Ot The e@Ssnad oomit h&tmed t he mee
the | GS/ BI PM Tiomiercg ; PGBhenheRr -real -t
products andtdithei onatpepnatnidalpoi nt er act i
bet ween thevarGSouasndGNSS( GRSte@@al il ec
GLONASS) .

Actions
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The WG deci Hedi hbeatol ons:

-Extension of the number eoef week/l y TI
A group compaviss hgBJ.KlTepd®Payrkeki and ¢
Shemar undershhp bfaGe dienVvesngi wat & i
t he TWSTFT oanc gtuiinsei tceadnucbeed from 60 s t
and TWSTFT selsiroemcsuc@®ds ftronb@2s to al
seven sessi Angs ep owd epkv.ielplarbeed f or t he
meeting ofpparthg stations.

wPayment of | NTELSAT.

G. de Jong wialtlk oagimdAELSAT, addr es s

related obsseesing’sl P TEWWSAT zation 1in
2001.

wPaci fic Rim/ Europe TWSTFT [ 7 nk.

A wor king griosuspueonwagshisset hu Z. Li as ch
and M. I mae, G. ®"Hden3damng, TB. Pdr&pec and

as members. A shbetprémparédwi PTTI meet
of particsepatiogs.

-Fil tering of outliiers.

|t was deciddued ntghatreaTW8HhET of s dat
observationat €é hlay mengd rtohman h® quadr at
fit to the daetla nminlaltoehde,y bounte at a t i
- GPS cal isbration

Frequent (atrhHryi)c e&sPyYSe nal obr BWSDFT equi g
shoul d be ol@ainnwvzceldvreeleinan @lf or gani zat
such aseTEUROMvel comed.

-TWSTFT cabki bration

The TWSTFT schomrmun idtegla rctagadlel @ TWSTFT st
for frequenonsal Abdatloalglitte@esismul at
should al so bequeadl ymof etrifocna.l i TOWST F T
cali bratioakwahsubd bypynGPEMeal i brat i c
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-Log fil es.

Il t i s r ecohnante nldoegd fitimpelse nbeent ed on ftp
to recoedotbeion of

TWSTFT stations.

-Empty data il es.

Because atfTdmptyl GWiousamhbdi i s recommen
an entry

such®“as measur penemade.

WE- mail dispatching software.

The USNO pl antse t ODWRTQRM ipt g mmi t h soft w
all owing theodi ofriebtmae | coammuni ty. T
software woual dow!l sonoul taltli oexchange
messages.

-Theoretical wuncertainty of TWSTFT.

A draft t anbgl ea sthhoewoir e ttiicoanl oefs tdiinfaf er e
sources wodi ohces wnlTWSEFpd dopyaJ. Davi
and W, Lewandowskime gtoirnpgtahhcgafi BT plati ng
stations.

wmStudi es ©f TWSTF

Further Il nvesthiogdtdirdresdc awut to study
| mprovement santlor W Ad htbegi atheTWSTFT. T h e
studies stompldebed iof adwame«xt meet i
the CCTEF.

WUSNO TWSTFT cali brations wusing US X
The cont i nueatciadn borfatt ioSINSO,b yi ntchleudi ng

TWSTFT | immoksst, einscour aged.
%/ nt roduction of new TWSTFT [ i nks I n
The WG recomméndsduthetohnerofTWITTFT | i nk

i ncluding Phcnkse¢e Rnmo TAI
Di eter Kirchner
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The WG expgesas eduidtestteor DkKi DMe hner, sci e
and engineemer Dirs Ko meohodet eopit he TWS
technigue amdhder eorhaitmsg o mtariinbut ors t o

devel opment . The tWGe elxkppet e aT WSTFT

communi ty iwmulel tooofreome hiits fexperti se, C
t he TUG gc eoapseir at i on.

Forthcoming meetings

It was agrtded ntelxadat mpantt ingi padting st at
wi || be helgdt a&aéORMOTIconf erence at t h
November 22@&Q@. f Thndg rod eatrilke n'g Gr oup wi

be held at LhatO0OIAHAQt Glki ead at October

Li st of participants

. E. Ari as, BI PM,
Azoubi b, BI PM,
Baumont , OCA/ CERGA,
Bear d, NRL,

. A Davi s, NPL,

de Jong, NMi VSL,
Hanson, NI ST,

Het zel , PTB,
Jiang, Bl PM,
Kirchner, TUG,

.J. Klept3dynskneg. ,
Konat e, Bl PM,
LewandowsKki , BI PM,
Li, CSAO,

. Y. Lin, TL,

Mat saki s, USNO,

UOWNSISONTESESOSSITT S
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P. Moussay, Bl PM,

J . Pal aci o, ROA,

T. Par ker , NI ST,

G. Petit, Bl PM,

Z . Pi wowarczyk, GUM,
T. J. Quinn, BI PM,
S. Shemar , NPL,

P. Uhrich, BNM-LPTF,
B. Yujing, CSAO.
Excused:

F. Cordar a, | EN,

M. | mae, CRL,

V. Pettiti, | EN,

W. Schaefer, TimeTech.
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