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Agenda item 1.14:  to consider the feasibility of achieving a continuous reference time-scale, whether by the modification of coordinated universal time (UTC) or some other method, and take appropriate action, in accordance with Resolution 653 (WRC‑12);
OPTION 1 (Source:3430-1-14r2_i.doc)
BACKGROUND:  
Coordinated Universal Time (UTC) is the international standard time scale for practical timekeeping in the modern world.  The basic unit of measurement is the internationally accepted Système International (SI) second, which is realized in practice by atomic clocks in national laboratories throughout the world.  The Bureau International des Poids et Mesures uses clock information from these laboratories to coordinate the various national realizations of UTC.  This process provides time with a stability of better than a billionth of a second per day for the international infrastructure that requires accurate timing information, such as communications, computer networks, navigation, and air traffic control.  The Radio Regulations define UTC in No. 1.14 through incorporation by reference of Recommendation ITU-R TF.460-6.

The International Radio Consultative Committee (CCIR) formally adopted the system for UTC in Recommendation 374 in 1963.  The CCIR introduced leap seconds into the definition of UTC beginning on January 1, 1972.  In its Recommendation 460, the CCIR stated that UTC is a timescale that uses the SI second.  The CCIR also stated the accounting of those seconds will be adjusted, when necessary, in 1 second steps to compensate for the slowing of the Earth’s rotation rate.   This version of the UTC system remains in use today, defined by ITU-R (formerly CCIR) Recommendation ITU-R TF.460-6.  Since their introduction, leap seconds have been inserted into UTC at irregular intervals because the slowing of the Earth’s rotation rate is not uniform.  

Much of our international infrastructure relies on steady, accurate timing.  Many of these systems view leap seconds as disruptions of the count in the time stream. Resolution 653 (WRC-12), considering e, states “that the occasional insertion of leap seconds into UTC may create difficulties for systems and applications that depend on accurate timing.”  Given that our reliance on many of these systems and applications is both critical and growing with time, WRC-12 adopted agenda item 1.14 in order to consider the feasibility of achieving a continuous reference time-scale, whether by the modification of UTC or some other method.  
PRELIMINARY VIEWS:
USA

The United States supports the adoption of UTC without leap seconds as the solution for achieving a continuous reference time-scale for dissemination by radiocommunication systems if the studies, in accordance with Resolution 653 (WRC-12), support this as a viable solution.
OPTION 2 (Source:3430-1-14r2_i.doc)
BACKGROUND:
The Radiocommunication Assembly 2012 (RA-2012) considered the revision of ITU-R Recommendation TF.460-6, which proposed to drop leap seconds from the definition of Coordinated Universal Time (UTC).  Arguments were made that there are real and growing requirements for a timescale free from the uncertainties of leap seconds, for example, to synchronize global activities, schedule events at precise time intervals, or to make accurate calculations of phenomena occurring long after the latest scheduled leap second; requirements that the ITU-R envisaged would be fulfilled by TAI (Temps Atomique International). Discussions around 2000 resulted in the Director of BIPM (Bureau International des Poids et Mesures) formally reminding the IERS (International Earth Rotation and Reference Systems Service) of this recommended role for TAI.

During RA-2012, the discussion did not reach a consensus. Administrations split roughly equally into three groups: those who favoured dropping leap seconds from UTC, those who rejected this change, and those who wanted more time to consider the issue.  It was also brought to the attention of the Radiocommunication Assembly that change in definition of UTC would have effects beyond the technical community (including operation, legal, economic, and social consequences), and therefore requires a much broader international awareness. The decision was made to suggest that WRC-12 create an agenda item for WRC-15 to consider the feasibility of distributing a continuous reference time-scale, whether by the modification of UTC or by some other method, and to take action.

UTC and TAI are tightly linked. They differ by a number of seconds, now an integer, which has changed from 0 to 35 over the course of some 54 years. Modern communications has no difficulty in unambiguously transmitting UTC along with a means for deriving from it a continuous time scale like TAI. This is done, for example, in the GPS system, as well as on short wave radio (CHU). TAI is also available from the Network Time Protocol (NTP) servers (e.g. tai.nrc.ca) as well as by using NTP Version 4 for which the National Institute of Standards and Technology (NIST) supports the full table of leap seconds. These piggybacking mechanisms have not created any particularly noticeable confusion, but neither have they reached all who could benefit from a continuous time scale like TAI.

ISSUES:

· Understand clearly the problems reported as arising in connection with leap-second insertion;
· Impact if the proposal to modify UTC by suppressing the insertion of leap seconds were to be adopted, especially in light of its implicit modification of the definition of civil time.  To that end: identify any likely technical difficulties, significant legal obstacles, major cost considerations, or adverse impacts on government, business, and the general public;
· Clarify how we would envisage a modified definition of UTC especially in the context of the simple suppression of leap seconds from the current UTC and the Rec. TF.460 broadcast mechanism - in particular by:

- developing any useful proposals regarding precision/resolution;


- addressing how to handle the (UTC-UT1) difference which is currently limited to a restricted range (intimately related to current insertion of leap seconds to keep the difference no more than 0.9 s);
· Consideration of development of alternative mechanisms for distribution of the identified continuous time-scale for "ordinary" computer users over the public internet at well-defined and reasonable precision (e.g., better than 1 or 2 seconds).
PRELIMINARY VIEWS:
B/CAN 
· Support ITU-R studies related to this agenda item with the aim of finding a compromise solution that would satisfy the need by some administrations to have a continuous reference time-scale while at the same time preserving Coordinated Universal Time (UTC) with its current definition. 
· Noting that the current UTC timescale has been used satisfactorily since 1972, and is used in many types of applications and telecommunications systems at airports, hospitals, vessels, satellites, among others, any change must be properly justified, carefully studied and planned, considering the possible risks the change may have on these applications. 
· The studies should also highlight the impact of a possible change from the standard UTC to a new continuous time scale, especially with respect to the costs involved and the consequences for all including developing countries. 
· All options including better implementation and enhanced distribution should be looked at.
·  Clarification of the nomenclature associated with the definition of time in the ITU is required.
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