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On the frequency of publication of UTC

• 10-40 days delay as publication of BIPM Circular T is not adequate for 
some applications
• Short term assessment of UTC(k) steering to UTC, impacting contributing

laboratories, and in particular
• GNSS times steering to UTC(k) UTC(USNO) GPS

UTC(SU)     GLONASS
UTC(k)Eur GALILEO
UTC(NIM)    BeiDou
UTC(k)India IRNSS

• Better determination of GNSS times offsets, essential for interoperability
and interchageability of navigation systems

• Discussions at the ICG (2010, 2011);
• Discussions with experts in commissions for developing strategies for 

GNSS times;
• Need of a « rapid » product, to give access on a shorter delay to an 

approximation to UTC, before final validation by Circular T
• IERS, IGS publish their products with different latency (ultra-rapid, rapid, 

final) 
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Implementation of UTCr

UTC contributing laboratories have been invited to participate on 
a voluntary basis to a pilot experiment (daily submission of daily 
data); positive responses of labs with adequate equipment;
Pilot experiment started on January 2012, 
Report to the Consultative Committee for Time and Frequency in 
September 2012;
Pilot experiment will continue until final validation (few months)
Routine production of UTCr should start in 2013;
UTC as calculated and published today will not be affected, 
however, it will benefit from UTCr

Shorter latency of publication (anticipated data checking and 
pre-processing)
Better quality of data from contributing laboratories 
(expected)
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Publication

Every Wednesday before 18:00 UTC
on
ftp://tai.bipm.org/UTCr/Results/
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Comparisons between UTCr and UTC (1): Results

Based on first six months (February to July 2012)
Some drift expected due to the linear prediction in UTCr
Initial steering procedure (reset + rate correction) stopped in April
A number of features need to be studied in detail
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Several events affected UTCr . Also the reset to UTC was not systematically done in 
time

=> some a posteriori recomputations of UTCr to test different configurations

Bad clock data USNO clocks missing
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Conclusions

UTCr started as a pilot experiment in January 2012
“regular production” since week 1208, with disclaimer

6-month analysis suggests 
• some changes in the operational algorithm
• to keep the disclaimer 

UTC kept unchanged so far. Will benefit from UTCr due to better 
anticipation and easier detection of problems (clocks and links).

TAI laboratories - 12/09/2012
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UTC- ....
2011                GPS time UTC(USNO) GLONASS UTC(SU)

+15 s      by GPS               time by GLONASS
/ns           /ns             /ns            /ns    

APR  1       -3.5         -3.4          -153.8           -307.8                             
APR  2  -3.0    -3.8           -156.1           -312.8                             
APR  3      -2.3     -2.2           -154.8           -313.4                             
APR  4      -4.3     -5.0           -152.0           -311.9                             
APR  5      -2.6   -3.8           -152.4          -313.5                             
APR  6       1.1   0.8           -153.9           -316.4                             
APR  7       0.3           -0.7            -155.2           -319.4                             
APR  8       -2.2    -3.5       -156.0          -322.0                             
APR  9      -3.3        -3.4      -154.7          -322.5                             
APR 10     -8.0   -8.5       -153.2          -322.7                             
APR 11     -10.2   -10.4      -151.6          -323.1                             
APR 12     -7.9       -5.9          -146.9          -320.5                             
APR 13      -3.7        -2.2           -146.5          -321.3                             
APR 14       -3.0    -2.0            -147.6         -323.8                             
APR 15       -2.4        -2.0            -148.4         -325.7                             
Stand. dev.    1.5             1.6             6.8        6.8    
Uncert. uB 10.0            10.0 500.0            500.0
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Practical information

If you wish to participate see the information in 
ftp://tai.bipm.org/UTCr/Documents/

Publication of [UTCr-UTC(k)] every Wednesday on 
ftp://tai.bipm.org/UTCr/Results/

10TAI laboratories - 12/09/2012
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Future of UTC - Responsibilities on timescales

General Conference on Weights and Measures (CGPM)
• Defines of the second (units in general)
• Adopts International Atomic Time (TAI)
• Endorses UTC

International Telecommunication Union (ITU)
• Fixes de rules for t&f dissemination by signals
• Rec ITU-R TF-460.6 (describes the process for synchronizing UTC to 

UT1 better than 1s)
International Bureau of Weights and Measures (BIPM)

• Calculates UTC based on data provided by  ~ 70 institutes world-wide
spread, coordinates activities for accomplishing this mandate

International Earth Rotation and Reference Systems Service (IERS)
• Monitors the rotation of the Earth, fixes and announces the application 

of leap seconds
National institutes (69) maintain local approximations to UTC, UTC(k)
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Possible redefinition of UTC without leap seconds

~ 2000 Discussion started at the ITU-R, SG7 Science Services, 
WP7A Time signals and frequency standard emissions

2000-2010 WP7A studied the issue, considered different options, 
organized an open meeting (Torino, 2003), and worked on 
a proposal for an amended recommendation

2010 The Draft Recommendation ITU-R TF.460-6 (new 
proposed version) was submitted by WP7A to SG7; 
discussion came to a « dead-end » with a 10-year 
opposition from one administration, plus 2 more 
administrations joining this position     

2011 SG7 sent the Draft Recommendation to the 
Radiocommunication Assembly 2012 (January) for « final 
decision »

2012 RA 2012 put back the recommendation to SG7-WP7A for a 
final decision at WRC 2015; WRC 2012 Resolution 653 
on the feasibility of a continuous UTC involves the 
BIPM, CCTF, CGPM, IAU, IUGG, URSI, ICAO, IMO, WMO, 
ISO.
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Resoltion 653 (WRC-12)
Future of the Coordinated Universal Time time-scale

......
resolves to invite WRC-15

to consider the feasabilty of achieving a continuous 
reference time-scale, whether by the modification of 
UTC or some other method, and take appropriate 
action, taking into acount ITU-R studies,

......
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Is a stepped UTC adapted for modern applications?

• The leap-second event (artificial injection of a second in a 
device not adapted for a second named « 60 ») provokes
system interruptions, affecting:

• Synchronization of networks
• Communications
• NTP (network time protocole)
• Computers

• Satellite synchronization
• GNSS times

• Space operations
• Vehicles launching

• Air traffic control, airport operations
• Time dissemination in general
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Typical problems and ambigüities arising from the LS

Timescales differing by seconds 
http://leapsecond.com/java/gpsclock.htm

• Change of day problem
• Some systems have time tagging on different timescales for 

different services;
• At the leap second occurrence the change of day is not 

simultaneous for the timescales;
• Happens in some GNSS, when the GNSS time and UTC are 

used.
• Change of week problem

• Analogous to the change of day;
• Dating in weeks is typical of GNSS

• MJD counting 
• Measure of time intervals by the number of days of 86400 s 

elapsed between the extremes of the interval  
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Time:  06:50:00 
UTC

Time:  06:50:16 
GPS
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Relationship between TAI, UTC and the GNSS times
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Possible redefinition of UTC without leap seconds

* Access to UT1 is required for many applications
Questions for analysis:

Is the UTC system with leap seconds still necessary? 
For which users UTC is the only way to approximate UT1?
Which are the drawbacks of using the IERS predictions of UT1-UTC 

for accessing to UT1?
[Decorrelation with the solar regime in human activities? (does

correlation really exist?) ]
Is the ITU the place for making recommendations on the

definition of timescales?
Authority for fixing rules and procedures for time and frequency
signals emmission
The international metrology coordination system would be more 
appropriate


