REPORT OF THE 19th MEETING 

OF THE CCTF WORKING GROUP ON TWSTFT 

held in Tsukuba, Japan
on 12-13 September 2011
The 19th meeting of the Consultative Committee for Time and Frequency (CCTF) Working Group (WG) on Two-Way Satellite Time and Frequency Transfer (TWSTFT) was held on 12-13 September 2011 in Tsukuba. The WG meeting was organized by Suzuyama Tomonari of NMIJ, and chaired by Dirk Piester of PTB WG Chairman. Below is summary of the meeting. Other contributions to the meeting, and attendee list (web doc. 19-02-02), are available on the BIPM TWSTFT restricted access website: 

                     http://www.bipm.org/wg/AllowedDocuments.jsp?wg=TWSTFT
Agenda
 1)  Opening address – Ohshima Shin-ichi, NMIJ Direction representative

 2)  Introduction on AIST/NMIJ, Michito Imae, NMIJ
    3) Approving Agenda

    4) News from the BIPM – F. Arias, BIPM

    5) BIPM Report on “The 2011 UTC Time Links” – Z. Jiang, W. Lewandowski, BIPM

    6) Laboratories Reports: AOS, METAS, NICT, NIM, NIST, NMIJ, NTSC, OP, PTB, SP, 
        TL, USNO, VSL

    7) Contractual Issues Regarding the USA-Europe network – V. Zhang, NIST

    8) Discussions: 
a) Is the applied procedure to handle frequency changes appropriate for  

                                      the timing community? What can be improved for users e.g. as Galileo?

b) Introduction of Frequency Offsets in the Europe-Europe Link?

c) Precision, Accuracy and Limitations of SATRE Readings – 
  W. Schäfer, TIM

d) How to treat the Receiving Parameter of SATRE Modem?

     9) The Asia-Europe Link, M. Fujieda, NICT

   10) TWSTFT using DPN Signals – W.-H. Tseng, TL

   11) Satellite Simulator Developments – J. Achkar, OP

   12) Satellite Simulator Developments – E. Dierikx, VSL

   13) TWSTFT Carrier Phase Developments – J. Achkar, OP

   14) TimeTech TWSTFT Activities: New Mobile Station and SATRE Modernisation –  

        W.   Schäfer, TIM

   15) Current and Planned Calibration Exercises – W. Lewandowski, Z. Jiang, BIPM

   16) Discussion: Quo Vadis TWSTFT? Developments and Implementation

   17) Closing Address

18) NMIJ Laboratory Tour 
Summary of the meeting

1. Opening address – Ohshima Shin-ichi, NMIJ Direction representative

In his speach Dr Ohshima recalled major disasters which hit recently the region, and thanks all for their kindness during this difficult period.

2. Introduction on the AIST/NMIJ –  Michito Imae, NMIJ 
  Michito Imae at first anounced his upcoming retirement. Next he described briefly the AIST,   

  and more in details NMIJ T&F activities, especially development of 3 Cs fountains, and 
  generation of UTC(NMIJ). Recently NMIJ stopped submission of TW data to the BIPM due 
  to change of satellite (web doc 19-02).
3. Approving agenda  
4. News from the BIPM – F. Arias, BIPM

In her presentation Felicitas Arias stressed mainly replacing of linear clock prediction by quadratic clock prediction in August 2011. BIPM introduced a new system of GPS links calibration. Finally she described plans on UTC rapid (UTCr). Based on daily data (Tuesday will be last day of submission), daily UTCr will be available on Wednesdays through  UTC-UTC(k). UTC-GNNS times and UTC – UTC by GNSS. At the beginning only PPP links will be used, because of easiest automation, after other techniques will be added including TW. Accuracy will be improve though steering to TT(BIPM). Pilot experiment will start at the beginning of 2012 with target report for CCTF`2012 September for approval. She reported also on BIPM June 2011 Workshop on advanced time transfer, an on upcoming Royal Society meeting on “What UTC for 21st centaury”. Concerning publication she focused on Special Issue of Metrologia “Modern applications of timescales” (web doc 19-04).
5. BIPM Report on “2011 UTC Time Links” – Z. Jiang, W. Lewandowski, BIPM
Talk stressed the problem of diurnals which are becoming stronger during last five years, and TW Asia-Asia-Europe links. Comparison of TW-PPP: sigma of about 0.4 ns. Next combination of TW+PPP and Pilot studies to strengthen the Asia-Europe links was described. Calibration travelling BIPM standard was also reported. A random walk function of aging of uB is proposed (web doc 19-05).
 6. Reports from Participating Stations (see full reports on BIPM TWSTFT web-site restricted  

 access area).
AOS.  The AOS TW station is operational. Link with Asia is planned. He described glass fiber optics in Poland, especially now under devopement GUM-AOS link of 400 kms. Telecom clocks contribute to UTC since five years through  an operational fiber optic link of 5 km between Telecom and GUM in Warsaw (web doc 19-06-01).
METAS. All TW equipment temperature control completed to within 2 deg. C on  20 May 2011. No effect on diurnals, which seems so to be due to other causes than temperature (web doc 19-06-02).

NICT. NICT new organization. T&F belongs to space activities.  Regular NICT-Hawaii-USNO link with SATRE modem every two hours.  They will replace NICT modem by SATRE. So steps of 1 ns, diurnals come from USNO station. Advanced R&D TW, by QZSS, DPN, carrier phase (temperature diurnal effect of 50 ps). Future plans: DPN diurnals effects, carrier phase equipment evaluation (web doc 19-06-03).
NIM.  TWSTFT station in NIM new campus. UTC(NIM) will move this year to new campus. There will be temperature control of sensitive parts. Improvement of UTC(NIM) using H-maser to agreement to 5 ns with UTC. TW work this year: automated data submission to BIPM (web doc 19-06-04).
NIST. Current status: 3.7m motorized antenna with Ku-band RF equipment.Two-channel SATRE MODEMs. Automated transatlantic operations. New earth station in the Precision Measurement laboratory. Temperature dependence studies. Completed the study of transatlantic 2.5 MChips/s in “.5MHz bandwith with SAW filters. New satellite contract in place for transatlantic and Europe/Europe links (July 27, 2011 – July 26, 2016) (web doc 19-06-05).
NMIJ.  Description of T&F division staff. Abad news: all UTC(NMIJ) system down on 11 March 2011. Good news: this meeting, get budget for TW.  Description of time keeping at NMIJ. Earth station configuration. TW Carrier Phase project underway (web doc 19-06-06).
NTSC. NTSC is a time centre located in Lintong near Xi`an, whers is the geographical center of China. Description of T&F staff. Prof Dong head. Three Earth stations. NTSC 03 link by Chinese satellite only for domestic C-band. In future, hope to joint Asia-Asia links (web doc 19-06-07).
OP. Two 2.4m Ku band VSAT (OP01 & OP02). OP01 for European and links. OP2 for specific studies. OP is not happy with the European transponder provided by T-11N. Satellite simulator: improvement of absolute delay (web doc 19-06-08).
PTB. PTB`s Time Dissemination Group: A. Bauch, J. Becker, D. Piester, T. Polewka.  PTB 04  Ku spare station. New location for antennae ensemble is not yet finished.  New UTC(PTB) realization with CSF1. Priority 1: based on fountain data. Priority 2: based on combination of Cs-beam clocks, Priority 3: based on CS1 and CS2 data (web doc 19-06-09).
SP. Lab is located close to west coast of Sweden. In Sweden a network of about 20 Cs and H-maser, contributing to TAI/UTC. (UTC(SP) an ensemble clock. Telstar11N@37.6 W seen at 11.4 degrees elevation at SP. Other issues: Real-Time project.  EFTF in Gothenburg, Sweden on April 23-27 2012 (www.eftf2012.org) (web doc 19-06-10). 
TL. Thirteen Cs. TA(TL) is generated by twelve Cs. Four TW stations: two 2.4 m and one 1.8 m. PTB link and Asia links: KRISS, NICT, NTSC. Hawaii link coming soon. Last week started link with Russia SU/VNIIFTRI by AM-2 on 80 deg. E Asia-Pacific network switch to GE-23, perform 24h a day (web doc 19-06-11).
USNO. Major rebuild of almost Every TSFTF system at both USNO and AMC. New TWSTFT Web Interface. Long term several ns delay variations. USNO-NIST calibration discrepancy of about 6 ns. Strange difference between two TWSTFT for USNO-AMC. How to reduce diurnals. A Suggestion: BIPM to host an extremely detailed listing of equipment as manufacturer. Cost, critical analysis of performance; for players only with password (web doc 19-06-12).
VSL. Four HP high performance Cs-clocks. Working on new generation Satellite Simulator (a report on simulator below) (web doc 19-06-13).
7. Contractual Issues Regarding the USA-Europe network – V. Zhang
Contractual issues documentation is available only on restricted access BIPM TW website (web doc 19-07). 

8. Discussion 

a) Is the applied procedure to handle frequency changes appropriate for the timing

                 community? What can be improved for users e.g. as Galileo?
           V. Zhang, the best way, even for users as Galileo, would be to do during three days 
           transfer using old frequ. on odd hours, and new frequ. on even hours. BIPM is using 
           PPP to bridge in post processing. 
b) Introduction of Frequency Offsets in the Europe-Europe Link?
We need to define frequency offset for each laboratory and decide on the date. D. Piester will send an e-mail to the labs. 
c) Precision, Accuracy and Limitations of SATRE Readings – W. Schaefer.

Details in the W. Schaefer talk below (web doc 19-0…) and NIST Report by V. Zhang above (web doc 19-06-05).

d) How to treat the Receiving Parameter of SATRE Modem ?
See  slide 13 of OP Report above (web doc 19-06-08). There is a need for some harmonization of available approaches. D. Piester asked this question already one year ago and suggests if someone could take this task from him. V. Zhang is ready to do it.
    9. The Asia-Europe Link –  M. Fujida, NICT (web doc 19-09).
10. TWSTFT using DPN Signals – W.-H Tseng, TL

     Talk explained why using DPN signals. DPN seems to have much lower diurnals than 

     conventional TWSTFT. There is evidence that imperfect code tracking process may enlarge 

     the physical delay diurnals. DPN could be better than 75 ps. Further plans were described

     (web doc 19-10).
11. Satellite Simulator Developments – E. Dierikx, F. Mubarak, VSL 

     A new quad-mixer satellite simulator has been built. Description of simulator. Up/down 

     conversion frequency shift should be fixed (web doc 19-11).
12. TWSTFT Carrier Phase Development – J. Achkar, OP (presented by d. Piester)

The first test confirms for 200 s what was done before by others (web doc 19-12).
13. TimeTech TWSTFT Activities – W. Schaefer, TimeTech 

Plans: 

quick-look calibration campagne (Oct 2011)

Lab-tour Nov-Dec

On site: 3 days

Parallel calibration by GPS is foreseen.

There is ongoing SATRE modernization. TimeTech is involved in ACES-Microwave link.

(web doc 19-13).

14. Current and Planned Calibration Exercises – W. Lewandowski, Z. Jiang, BIPM

    W. Lewandowski warned that not progress was noticed with TW calibrations, and called for

    urgent actions, stressing that TW calibration quality is one of the biggest advantages of TW 

    technology. (web doc 19-13).

15. Discussion:  Quo-Vadis TWSTFT? Developments and Implementation
Questions of D. Piester:

1) Diurnals – what should be investigated? What can be improved?

2) TWSTFT CP/TWSTFT DPN

There is a need for standard format?

3) SP-Server collects data for real time monitoring.

Participating stations potential users.

4) Calibrations

Absolute, Relative, Periodic campaign, Bridging.

     W. Lewandowski stressed that this WG should promote TWSTFT as primary technique for    

     Rapid UTC, as TWSTFT is quicker (almost real time) and simpler than PPP, which depends 

     of external IGS products. 
Actions

a. TW calibration in Europe: AOS, OCA, ROA and SP will contact TUG and TimeTech on individual basis for participation in next calibration trip. Secretary will send a letter to these laboratories asking for action before the end of 2011.

b. TW calibration in Asia-Pacific: as soon as Russian satellite is available, laboratories will start organization of calibrations.

     c. Introduction of Frequency Offsets in the Europe-Europe Link: we need to define 

     frequency offset for each laboratory and decide on the date. D. Piester will send an e-mail to

      the labs. 
d. Treatment of Receiving Parameter of SATRE: some harmonization of available approaches will be conducted by V. Zhang, NIST.

Forthcoming meetings. Next meetings of Participating Stations will be held during PTTI 2011 and during EFTF 2012. The next full meeting of the Working Group will be held prior to the CCTF on 10-11 September 2012 at the BIPM. 2013 Working Group meeting is foreseen at TL, Taiwan.

W. Lewandowski


Secretary of the CCTF WG on TWSTF
