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Abstract: With the completion of in-orbit construction of China’s Beidou-3 satellite navigation sys-
tem, the world’s satellite navigation has entered a new era. Major countries in satellite navigation
are aiming at providing more accurate, diversified and reliable services, and plan to upgrade tech-
nologies and build next generation of GNSS. With the active development and wide deployment of
large LEO communication constellation, the application of LEO satellite technology to realize navi-
gation augmentation and PNT system backup capability has become a research hotspot because it is
easy to cooperate with GNSS system, improve global autonomous navigation accuracy and expand
global satellite navigation application market. For LEO satellite navigation augmentation technolo-
gy, this paper first summarizes the latest situation of LEO satellites, sorts out the satellite naviga-
tion augmentation service mode, and analyzes the technical trends of LEO communication constel-
lation navigation accuracy augmentation and navigation signal augmentation in detail. On this ba-

sis, the future development opportunities and technical challenges of LEQO satellite navigation aug-
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mentation system are prospected, focusing on the compatibility and interoperability of navigation

augmentation frequency, integrated design of communication/navigation signal, acquisition and

tracking of high dynamic navigation augmentation signal. In addition, this paper also analyzes the

performance of LEO based positioning. Simulation results show that the positioning accuracy can

achieve the accuracy better than 100m within 600 epochs, which can provide reference for the con-

struction of LEO-NA system in China.

Key words: Low earth orbit satellite; Navigation augmentation; Precision augmentation; Positio-

ning navigation and timing service
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Fig. 1 Global satellite orbit and height distribution
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Tab. 1 List of foreign low-orbit constellations
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Tab. 2 List of domestic low-orbit constellations
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Fig. 2 Iridium and Starlink constellations
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Fig. 5 In-orbit measurement results of domestic LEO satellites
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Fig. 7 Low-orbit navigation accuracy augmentation system
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Fig. 11 Iridium system user link signal structure
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Fig. 22 Diagram of navigation augmentation system
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Tab.5 Comparison of low-orbit navigation accuracy augmentation and other augmentation methods
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