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INTERNATIONAL TELECOMMUNICATION UNION

RADIOCOMMUNICATION Document 7A/ITEMP/16R1-E
STUDY GROUPS 11 November 2005
English only

Working Party 7A

STATEMENT FOR RELEASE TO THE PRESS

THE FUTURE OF COORDINATED UNIVERSAL TIME (UTC)
AND THE LEAP SECOND

A working party of the International Telecommunication Union — Radiocommunication Sector
(ITU-R) has considered a proposed change to UTC at a meeting in Geneva on 8 -11 November
2005. The proposal is based on studies done by an ITU-R Special Rapporteur Group (SRG) that
was established due to some evidence of the difficulties experienced by communication, navigation
and other electronic systems caused by leap seconds and the general proliferation of continuous
system “time scales”.

The proposed change is intended to make UTC a continuous time scale. This would however cause
UTC to gradually diverge from UT1, the astronomical time scale based on the irregular rotation of
the Earth. At present, leap seconds are added to UTC to limit its divergence from UT1 by no more
than 0.9 seconds. The proposal recommends that the maximum difference allowed between UTC
and UT1 be increased to one hour (an event predicted to occur only once every several hundred
years).

The working party has discussed the proposed change and options, and decided that more time is
required to build consensus. In addition, the forthcoming leap second just prior to 01 January 2006
00:00:00 h UTC - the first for seven years — provides an opportunity to further document current
problems.

UTC has been adopted as the basis of civil time in most of the world. It is derived from more than
200 atomic clocks operated in some 50 time standards laboratories around the world. The Bureau
International des Poids et Mesures (BIPM) is responsible for computing UTC on the basis of data
from those laboratories. UT1 is maintained by the International Earth Rotation and Reference
Systems Service (IERS) and it is this body that decides when leap second adjustments should be
applied. The procedures for maintaining UTC are described by Recommendation ITU-R TF.460-6.

Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the
group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the
development of any further contribution on the subject.
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7 December 2005

Ref: ‘ See distribution
Contact: Alexandre Vassiliev |

Tel: +41 22 730 5924

Fax: +41 22 730 5806

E-Mail:  alexandre.vassiliev@itu.int

Subject: Documentation of 2005 leap second experience

Dear Sir,

Since 2000, ITU-R Radiocommunication Study Group 7 (SG 7) “Science services” has
undertaken studies on a possible revision of Recommendation ITU-R TF.460-8, which
defines and describes the use of Coordinated Universal Time (UTC) for radiocommunication
and telecommunication purposes. The implication of changes to the UTC time-scale, or
identification of an alternative time-scale, could have a significant impact on
radiocommunication, telecommunication and computer systems.

The studies have been carried out by Working Party 7A (WP 7A) of SG 7 in a series of
meetings and activities spanning the period 2000 to 2005. WP 7A has worked with numerous
organizations and individuals concerned with the UTC time-scale and in addition, has
stimulated a number of cooperating international organizations to conduct their own
independent studies of the subject. Some of these actions have not yet been completed.

At the meeting of Working Party 7A in October 2004, a contribution on the future of UTC was
presented by one of the national delegations as a preliminary draft revision of
Recommendation ITU-R TF.460-6. This document was discussed and sent fo
administrations together with the Working Party 7A Chairman’s Report (Document 7A/21, at:
hitp/Awww. itu.int/md/meetingdoc.asp?type=sitems&iang=e&parent=R03-WP7A-C-0021) as a
basis for further discussion.

The main poinis in the proposal were:

a) to discontinue the insertion of leap seconds on the UTC time scale starting from
December 2007,

b) to allow the maximum difference between UT1 (based on Earth’s rotation) and UTC
to increase from the current value of +0.9 second to +1 hour, the consequence of which
being that no cotrection would occur for several centuries given the present behaviour of
the Earth. '

As a reaction to the proposal, further contributions were discussed at the meeting of WP 7A
held in November 2005. However, since no clear consensus emerged, WP 7A has decided
that more time is required for studying the matter.
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In addition, WP 7A recognized that the forthcoming leap second just prior to 01 January 2006
00:00:00 hours UTC - the first for seven years — provides an opportunity to further document
potential problems. In this respect, we would like to request the assistance of your members,
customers and staff to document their experiences, both positive and negative, in coping with
the addition of the aforementioned leap second. We would also encourage the widest
possibie distribution of this request, in order to benefit from maximum participation in this
study.

We would request, please, that your responses are sent to the BR by e-mail at
alexandre.vassiliev @itu.int. The resulting information will be subsequently submitted to WP
7A for further consideration and your organization will, of course, also receive the resulis as
soon as they are available.

Yours sincerely,

£
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Valery Timofeev
Director, Radiocommunication Bureau

Distribution:
BiPM; COSPAR; ESA; EUMETSAT; IAU; JAXA; Ministry of Transport, Japan; URSE CIPM; CCTF; GL.ONASS;
ICAQ; ICSL: IERS: IMO; IUGG; IUPAP; NASA; RFSA; WMO
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INTERNATIONAL TELECOMMUNICATION UNION

RADIOCOMMUNICATION Contribution

STUDY GROUPS Document 7A/**-E
dd mmm 2006
English only

JSAT Corporation

COMMENT TO THE CIRCULAR OF RADIOCUMMUNICATION BUREAU
DATED 7 DECEMBER 2005

THE INSERTION OF THE LEAP SECOND

Concerning the discussions on the above subject at the meeting of Working Party 7A in November
2005, We, JSAT Corporation as a Sector member of ITU-R, have no problem or impact to continue
the insertion of leap seconds on the UTC time scale.

26.07.06 31.07.06
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About present adjustment method
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The National Institute of Information and Communications Technology (NICT), which isin
charged of Japan Standard Time (JST) in Japan, successfully inserted the leap second at the end
of December 31, 2005 (just before 9:00:00 JST on January 1, 2006), and has disseminated the
correct JST in Japan using the standard frequency and time signal services for radio-controlled
clocks and through anal og telephone lines and NTP.

This leap second adjustment was made after an interval of seven years, and the need for the
correct time has increased in the IT society. Therefore, this adjustment was watched with keen
interest and it was focused on by the mass media.

In Japan, some time service companies and systems use methods different from the regular
method of leap second adjustment. For example, the Nippon Telegraph and Telephone Corp.,
which provides the telephone time sound service, adopted a leap second adjustment method
using a time scale that increases 1/100 of a second per second for the 100 seconds just before
the leap second. Alternatively, the clock systems of some broadcasting stations made a 1/100 of
a second increase each second for the 100 seconds from 120 seconds before the leap second and
are offset by one second for the last 20 seconds before the leap second. These systems differed
by at most one second from the correct time from 100 to 120 seconds before the leap second
because conventional clock systems were used for the analog clocks.

Thus, there are some time services and systems in Japan that use different leap second
adjustment methods that may cause an error at most one second. This time, no significant
influence was seen because the difference was within one second. However, in future I T society
that will require the accuracy better than one second, the above systems will be required to be
updated. At broadcasting stations, the time schedules for programs are controlled by computers
whose clocks are adjusted by the above leap second method. This may cause one second
discrepancy between the computer controlled time schedule and the length of the program
which is not adjusted with the leap second. NICT announced the risk of this problem, and no
trouble has yet been reported. However, many small-scale Internet broadcasting stations will
have this problem when the leap second adjustment is made in the future.

In Japan, an accreditation system of trusted time service was introduced in April of 2005. The
system requires the accredited time authorities (TA) and time stamp authorities the time



accuracy of 30ms and 1s, respectively, and they suspended their services for several hours
before and after the leap second adjustment. Although no confusion occurred this time, the
trusted time service will become more important in the future and the service suspension will
not be allowed. In such situation, the influence of leap second adjustment can not ignored.

Additionally, in NTP the leap second adjustment method is not standardized and severa
different methods of inserting the leap second are used depending on the different NTP servers.

Troubles were caused for some GPS equipments by the previous announcement of the leap
second. Also, some GPS equipments operated with the incorrect time shifted by one second for
a while after the leap second adjustment. These were problems with the update timing of the
navigation information from GPS satellites or with the design of receivers. Some equipment did
not function correctly in receiving GPS information, and there were several questions for NICT
from Japanese GPS users.

There were radio-controlled clocks, user clocks using NTP and GPS receiver clocks that
indicated the incorrect time just after the leap second adjustment till the next update to get
the correct time after leap second. The possible occurrence of this problem was announced
before the adjustment of the leap second this time. There were no complaint or trouble reports
about this problem, but it is one of the problems that should be solved in the future.

This leap second adjustment was done after an interval of seven years and we found that there
is the risk of leap second adjustment that inexperienced staffs make the adjustment with less
training or preparation in some company and institutes. This time, NICT inserted the leap
second correctly and provided the correct time, fulfilling its responsibility as the organization in
charge of Japanese standard time. We made thorough announcements about the leap second
adjustment, including al kinds of services and problems. Because we made extensive efforts to
prepare sufficiently for the leap second adjustment, no serious trouble was reported in Japan.
The time accuracy of one second is not yet needed in our so-called IT society, but leap second
adjustment may influence time business and e-commerce as these services become more widely
used. Just as we explained above, since time service systems, including NTP, are not
standardized perfectly and leap second adjustment process of the new system is different from
that of the conventional clock management systems at broadcasting stations, changes in both
kinds of systems will be needed in the future. We recognize that leap second adjustment will
come to have a social influence. Also, we found the risk that inexperienced staffs may make the
adjustment after a long time interval under the condition that the service is not allowed to stop.
For the above reasons, we think that the leap second adjustment is inadvisable to IT society,
and would prefer to abolish the leap second adjustment. However, in order to obtain
international consent on such a step, proper consideration about the technical problems of this
adjustment will be needed.
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