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Abstract: Two-way satellite time and frequency transfer (TWSTFT or TW for short) is a primary technique
with precision of 0.5 ns for the generation of coordinated universal time (UTC). About 20 leading time
laboratories around the world carry out continuously TWSTFT via Satellite and SATRE. One of the major
uncertainty sources is the diurnal in the SATRE TWSTFT measurements. The observed peak-to-peak variations
can be up to 2 ns in some cases. In 2016, the BIPM and the Consultative Committee for Time and Frequency
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(CCTF) working group (WG) on TWSTFT launched a pilot study on the application of SDR receivers in the
UTC TWSTFT network. The results are satisfying. In this paper the SDR TWSTFT works are briefly reviewed
and the results are compared with SATRE TWSTFT and GPS PPP or IPPP. It is indicated that within one
continent the SDR TWSTFT link demonstrates a significant gain factor of 2-3 in reducing the diurnals and the
continental STARE TWSTFT has been improved 30%-40% for the diurnals. The SDR TWSTFT became the
backup UTC time transfer link since 2017 October and it is expected to be used formally for the generation of
UTC in next several years.

Key words: coordinated universal time (UTC); software-defined receiver (SDR); two-way satellite time and
frequency transfer (TWSTFT); diurnal; uncertainty
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