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A Survey of Navigation Satellite Time-frequency System
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Abstract: The navigation satellite systems have been developing rapidly in recent years and their
performance is improved continually. Satellite time-frequency system is the basis to achieve preci-
sion measurement of the navigation system because of its high performance, stable and reliable op-
eration and keeping intersatellite synchronization. We present an overview on the current state of
the space-borne atomic clock, such as rubidium atomic frequency standard, hydrogen maser, cesi-
um beam frequency standard and the standard frequency generating and keeping technology. To
improve the accuracy and autonomous operation capability of navigation satellite system, technolo-
gies that may be used on new generation of payloads in the future are analyzed, including new
space-borne atomic clock, better standard frequency generating and keeping unit, and high-preci-
sion time-frequency synchronization by intersatellite laser link. All of these will support the devel-
opment of space-based time-frequency reference and the establishment of integrated PNT system in
China.
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Fig. 1 Schematic diagram of time-frequency generating and keeping unit of navigation satellite
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