On Developing and Utilizing the Next-Generation Modems and
Technologies for Two-Way Satellite Time and Frequency Transfer
(TWSTFT) Used in UTC Generation

The Consultative Committee for Time and Frequency

realizing

that TWSTFT is one of the primary techniques used in comparing remote frequency standards
and for UTC generation over the inter-continental baselines

that a growing number of NMls is interested in contributing to the calculation of UTC with
TWSTFT, reinforcing the necessity to continue developing this network and the required
technology

that the current generation of TWSTFT modems used in these applications will reach End-Of-
Life before the end of the decade

that the current generation of TWSTFT modems and technologies are not capable of
comparing the next generation of high-performance frequency standards

that transition to a new generation of hardware and technology will require several years and
careful planning in order to ensure the continuity of the UTC TWSTFT links

considering

that tests of a new modem [1] in Asia and in Europe showed encouraging results on a limited
period of time, with enhanced performance with respect to that of the current generation of
modems, as well as a demonstration of Carrier-Phase measurement capacity [2]

that other types of new TWSTFT modems and technologies (such as Dual Pseudo-Random
Noise Code, DPN) are currently being developed and tested, and should be available (either as
prototypes or commercial items) within a few years [3] [4]

that the pilot study on using the Software Defined Radio (SDR) TWSTFT receiver [5] for UTC
has successfully accomplished its goal of having SDR TWSTFT links used in UTC generation [6],
and was closed during the 28" meeting of the CCTF WG on TWSTFT (23rd and 26™ Feb., 2021)
that development of the corresponding transmitter modules for the SDR TWSTFT receiver is
ongoing, with preliminary results being presented in conferences [7], paving the way to an
autonomous Rx/Tx solution

that these new modems are good candidates for realizing the high-performance trans-
continental time and frequency links that are made necessary by the perspective of the
redefinition of the Sl second

that development and tests are still needed to decide what is the way forward

recommends that the laboratories operating TWSTFT stations

continue to support research and development on the next-generation of modems and
technologies

continue to participate in the evaluation of the new modems and TWSTFT carrier-phase
capability

continue to support continuous operation of the international TWSTFT network



e continue to research and develop methods and procedures for efficient calibration of the
current- and next-generation modems and TWSTFT links
e share the data with the BIPM, and report on the tests to the TWSTFT Working Group

recommends that the BIPM

e continues to support studies on Next-Generation modems and technologies
e ensures that the UTC calculation process is able to cope with additional TWSTFT links realized
with these new modems

recommends that the Members taking part to the development of a modem take advantage of the
flexibility of digital techniques to allow interoperability when possible
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