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Outline

* Leap second of UTC
e Recommendation 3, CCTF 2009

«Adoption of international references

e Recommendation 5, CCTF 2009

e International Telecommunication Union (ITU)

eDiscussion and decision on a new definition of UTC at
WPT7A
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Metre Convention
1875

(CGPM)

meets every four years and consists
of delegates from Member States.

Y

Consultative Committees
(CCs)

I CIPM

International Bureau of Weights and Measures

(BIPM)

International centre for metrology

Laboratories and offices at Sevres
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Coordinated Universal Time (UTC)

 UTC is computed monthly at the BIPM
 BIPM Circular T publishes [UTC-UTC(k)]

 TAIl is based on the contribution of about 45 countries
(about 350 clocks), it has only scientific applications, and
IS not represented by clocks

* Local realizations of UTC named UTC(k) are broadcast by
time signals; they should approximate UTC better than
100 ns (recommended by CCTF)

 TAl and UTC differ in an integral number of seconds (34s
today)

« UTC is the basis of legal times worldwide
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System times

*GPS time: steered to UTC(USNO) modulo 1s
[TAI - GPS time] = 19s + C,
[UTC -GPS time] =-15s + C,
C, 20ns
Tolerance is 1 ns

*GLONASS time: steered to UTC(SU) with leap second
[TAI — GLONASS time] =34s+C,
[UTC — GLONASS time] = C,
C, ~some 100 ns
Tolerance is 1 ms

*Galileo time: steered to a set of EU UTC(K); using GPS time
seconds, GGTO
[TAIl — Galileo time]
[UTC -Galileo time]
Tolerance is 50 ns

19s+C,
-15s + C,

*COMPASS time: will be steered to set of Chinese UTC(K)
[TAI -COMPASS time] = 33 s + C,
[UTC -COMPASS time] = -1s + C,
Tolerance is 100 ns
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CCTF recommendation on the leap second (1)
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CCTF recommendation on the leap second (2)

modulo 1s;
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Fundamental for multiple GNSS interoperable

e Unique terrestrial reference system

 ITRS, recommended by IAU, IUGG for application in space and
Earth sciences

» Access to ITRS is possible through its different realizations, ITRF
(primary), WGS84, PZ-90, GTRF, CGS'2000, plus regional
densifications

e Unique reference time scale for steering GNSS times
* Independent from any GNSS time

» Reliable, enjoying the highest metrological quality (frequency
stability and accuracy)

« UTC, as constructed by the BIPM on the basis of national
metrology institutes contribution that maintain real-time
approximations UTC(K)

» Unique reference should be continuous
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Recommendation CCTF 4 (2009) (1)

RECOMMENDATION CCTF 4 (2009):
Concerning adoption of a common terrestrial referene system by the CGPM

The Consultative Committee for Time and Frequency,
consideringthat

there exists at present only a few global sateti#eigation systems but that new ones are
being created and in the future there may be masmgm

different time and geodesy reference systems, wdniehn use in these navigation
systems, produce additional ambiguities for useganding interpretation of navigation and
timing solutions and render systems interoperghitiore difficult,

although the international terrestrial referencg&team ITRS is recommended by relevant
scientific unions, it has not yet been adoptedrbingergovernmental organization,

such an adoption by the appropriate intergovernat@mganization would lead to more
user convenience regarding unification of navigaaod timing solutions and systems
interoperability;
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Recommendation CCTF 4 (2009) (2)

noting that

one of the key factors that led to the creatiothefBIPM and the Metre
Convention was the recommendation of the Secomudnational Conference on
Geodesy for the Measurement of Degrees in Eurolgeim&erlin in 1867 that a
European international bureau of weights and meadug set up in order to unify
European geodesy standards.

recommendsthat

after agreement with the relevant scientific unjaghe Director of the BIPM
formally discuss with the CIPM the steps so that2dth CGPM be asked to adopt
the ITRS, as defined by the IUGG and realized eylHERS and IGS, as the
international standard for terrestrial refereneafes used for all metrological
applications.
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Recommendation CCTF 5 (2009) (1)
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Recommendation CCTF 5 (2009) (2)
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Recommendation CCTF 5 (2009) (3)
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Conclusion

e All GNSS should provide UTC timing service

 Each GNSS system should align its navigation time scale to UTC

* All GNSS systems should align to a common geodetic reference
frame (ITRF)

« Recommendation CCTF 2009, requesting the BIPM to
coordinate actions with the ICG for accomplishing with this
recommendation

« Elimination of leap second would be helpful to GNSS

« Recommendation CCTF 2009, requesting actions from
organizations

 The two new proposed task forces in WGD will address these
Issues
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