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       47th CGSIC Meeting - Timing Subcommittee 
 
          Fort Worth, Texas, 25 September 2007 

 
 

 
  Chair: Włodzimierz Lewandowski, BIPM,  

         Co-Chair: Victor Zhang, NIST 
   
 
14:00 Introduction – Włodzimierz Lewandowski, BIPM 
14:20 Report from NIST – Victor Zhang, NIST 
14:40 USNO Report – Demetrios Matsakis,USNO  
15:00 GPS Receiver Calibration and Characterization  – Blair Fonville, USNO 
15:20 Coffee break 
15:40 GPS/Galileo cooperation –  Ed Powers, USNO, and Jorge Hahn, ESA  
15:55   Time and Navigation Exhibition at the Smithsonian:  An Update 

    – Carlene E. Stephens, National Museum of American History 
16:10 Discussion 
17:10 Session End 
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                  AREAS BEING SERVED 
 

            

 
         • International Atomic Time (TAI) and UTC 

 

         • International Timing Centers 
 

         • Global Navigation Satellite Systems 
 

         • Telecommunications Industries 
 

         • NASA/JPL Deep Space Network 
 

         • NIST Global Time Service 
 

         • Power Grids and other Industries 
 

         • As Research and Comparison Tool 
 

         • Other 
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Outline of presentation

• Change in the definition of international
time scales

• UTC
• TAI
• Leap second

• Relation between satellite time scales
• GPS time
• Glonass time
• Galileo system time
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Unification of time
1884 - Adoption of a prime meridian Greenwich and of an 

associated time - universal time, based on the rotation
of the Earth

1948 - International Astronomical Union recommends the use 
of Universal Time (UT)

1968 - 13th General Conference of Weights and Measures
adopted a definition of SI second, based on a caesium
transition,  and opened the way toward the formal 
definition of International Atomic Time (TAI).

1971 - International Astronomical Union, International
Telecommunications Union, General Conference of 
Weights and Measures recommend the use of
Coordinated Universal Time (UTC) based on TAI.
Introduction of leap seconds.

2003 - Use of leap seconds under revision
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Coordinated Universal Time (UTC)

UTC is computed at the BIPM and made available every 
month in the BIPM Circular T through the publication of 
[UTC – UTC(k)]]

International Atomic Time (TAI) is based on the readings of about 
200 atomic clocks located in metrology institutes in about 45
countries around the world. TAI has scientific applications and is not
represented by clocks. Consequently is not used for time dissemination.

UTC = TAI corrected for 1 second time steps (TAI - UTC = 33s today)

Local realizations of UTC named UTC(k) are broadcast by
time signals

UTC is the basis for legal time worldwide
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1957                      1962  1963                  1967      1972

Evolution of UTC time steps

20 ms  (29)

50 ms (1)

100 ms (8)

1 s(n) Number of time steps
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[TAI - Time scale (i )]
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[TAI - Time scale (i )]
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International Committee on Global 
Navigation Satellite Systems (ICG)  

Bangalore, India 
4 - 7 September 2007 
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                                                      ICG Draft Recommendation 
 
 
International Committee on Global Navigation Satellite Systems (ICG) 
 

considering  
 

- the international value of having many GNSS operational with a composite contribution 
of several tens of satellites, 

- the desirability of using all systems interchangeably, 
- the use by GPS of references very close to UTC and ITRF, 
- the GLONASS efforts to approach UTC and ITRF, 
- the Galileo design referring to UTC and ITRF, 
- that other important satellite navigation systems are now being designed and 

developed*), 
 

recommends 
 

- that the reference times (modulo 1 s) of satellite navigation systems be synchronized as 
closely as possible to UTC, 

- that the reference frames for these systems be in conformity with the ITRF, 
- that these systems broadcast, in addition to their own System Time (ST): 

1. the time difference between ST and a real-time realization of UTC, 
2. a prediction of the time differences between ST and UTC. 

 
*)  Compass, IRNSS, QZSS, various SBAS, … 
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ITU meeting on redefinition of UTC  
Geneva, 11-14 September 2007   
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Louis Essen :

“…… In 1960s there was a suggestion that 
astronomical time should be used for sea 
navigation and domestic purposes, and atomic 
time for air navigation and scientific work. My 
experiences with time signals and standard 
frequency transmissions convinced me that this 
would cause endless confusion as well as 
involving duplication of equipment and I argued 
strongly that a method of combining all the 
information in one set of transmission must be 
found…..”
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To avoid proliferation of time scales ITU plans 
to stop application of leap seconds to UTC 

 
 
 
 

•   April 2008: ITU Working Party 7A will submit to ITU 
     Study Group 7 project recommendation on stopping  
     leap second 
 

•  During 2008 Study Group 7 will conduct a vote through 
     mail among member states   
 

•  2011: if 70 % member states agree World Radio  
     Conference will approve recommendation 
  

•  2013:  application of leap second will stop and UTC will 
     become a continuous time scale 
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Greenwich Mean Time runs 
about one second a year 
slow. And that sort of
inaccuracy just will not do in 
the France of President 
Giscard d’Estaing.

…

The International Office of
Time is not in Greenwich – it
is based in the Observatory
at Paris, where President 
Giscard d’Estaing can watch
it more closely.

Reactions against the UTC…
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ITU will not move as fast as others … 

http://news.yahoo.com/s/nm/20070919/od_uk_nm/oukoe_uk_venezuela_time

http://news.yahoo.com/s/nm/20070919/od_uk_nm/oukoe_uk_venezuela_time
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       RELEVANT MEETINGS 

_____________________________________ 
    

          Past 
  •  International Committee on Global Navigation Satellite 

            Systems (ICG) WG, Bangalore, India, 4 - 7 September 2007 
 

  •  ITU Working Party 7A, Geneva, 11-14 September 2007       

        •  CCTF WG on TWSTFT, Bern, 17-19 September 2007  
 

           Coming 
 
 

        •  Scientific and Fundamental Aspects of the Galileo  
            Programme, Toulouse, 1-4 October 2007 

     •  PTTI, Long Beach CA, 26 –29 November 2007  
  •  EFTF, Toulouse, 23-25 April 2008 
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