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Abstract; Global Positioning System (GPS) satellite common-view (CV) time comparison technology
was first presented by Allan et al. at the Annual Frequency Control Symposium in May 1980. Achieving
time transfer uncertainty at the 10-nanosecond level marked the advent of high-precision remote time
comparison,a technique rapidly adopted by the Bureau International des Poids et Mesures (BIPM) as the
primary method for computing International Atomic Time ( TAI). With the deployment of satellite

navigation systems ( GLONASS, BeiDou, Galileo) and advancements in CV technology, multi-system
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(including BeiDou CV) integrated CV uncertainty, has been reduced to below 2 ns. The measurement
uncertainty of common-view comparison has been significantly reduced to the sub-nanosecond level
through a recently developed precise common-view technique utilizing carrier-phase measurements. As
demand for high-precision time comparison and synchronization grows, the conventional 16-minute
observation interval proved inadequate for emerging real-time applications. To address this issue, China
developed quasi-real-time CV techniques supporting 1-, 5-, 10-minute, and user-configurable intervals.
Integrated with clock steering,these techniques achieved time transfer bias down to 5 ns.enabling CV’s
transition from timekeeping laboratories to broad applications in telecommunications, power grids, and
transportation. Over four decades of development, China’ s CV has evolved from initial technology
importation to independent innovation, ultimately achieving global leadership. This paper systematically
reviews the development of China’s CV, with focused elaboration on key breakthroughs, representative
achievements,and their applications, while also prospecting future advancements.

Keywords: common-view time transfer(CV) ; BeiDou Navigation Satellite System(BDS) common-view;

satellite common-view; carrier-phase precision common-view ; quasi-real-time common-view; space station

common-view
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BUREAU INTERNATIONAL DES POIDS ET MESURES
Circular T 39 (1991 May 2)
1 - Coordinated Universal Time UTC. Computed values of UTC-UTC(k).

(Since 1991 January 1. OhUTC, TAI-UTC = 26s)
Date 1991 0hUTC FEB 22 MAR 4 MAR 14 MAR 24
MJD

48309 48319 48329 48339
Laboratory k UTC-UTC(k) (Unit = 1 microsecond)
A0S (Borowiec) -3.14 -3.47 -4.26 -5.06
APL (Laurel) -0.82 -0.81 -0.82 -0.90
AUS (Canberra) 0.07 0.09 0.08 0.10
BEV (Wien) 1) -6.82 7.39 5.78 5.16
CAO (Cagliari) (¢3] 1.71 1.58 1.25 0.93
CH (Bern) 1.11 1.21 1.30 1.42
CRL (Tokyo) 1.67 1.69 1.71 1.74
CSAO (Lintong) 3 -6.29 -5.48 -5.40 -5.34
DPT (Pretoria) -24.68 -24.78 -24.97 -25.14
FTZ (Darmstadt) 19.40 19.55 19.62 19.72

3 - Notes on sections 1 and 2.

(1) BEV . Time step of UTC(BEV ) of -15 ps on MJD = 48316.35
(2) CAO . Erratum. MJD
48299
48309 1.71

UTC-UTC(CAOD)
1.62

(3) CSAO. The time step of UTC-UTC(CSAO) and TAI-TA(CSAO) of -0.791 ps
between MJD=48309 and MJD=48319 is due to the introduction of
GPS time 1ink.
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