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Abstract: By enhancing the terrestrial 5G new radio (NR) protocol to adapt to satellite communication scenarios, the
3rd Generation Partnership Project (3GPP) non-terrestrial networks (NTN) can fully integrate the advantages of terres-
trial and non-terrestrial networks while with continuous evolution capability, which is therefore an essential techno-

logical direction to realize the integration of satellite and terrestrial network. To address the insufficient network resil-
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ience caused by the dependency on GNSS in existing NR NTN systems, a study item has been conducted as part of

the Release 20 NR NTN standardization work. Based on this, the key technical challenges in enhancing GNSS resil-

ience for NTN were first outlined. Then, the technical solutions and standardization progress involved in initial access

procedure optimization, time and frequency synchronization enhancement in connected status, and network-assisted

positioning were comprehensively introduced and analyzed. Furthermore, future technology evolution and system de-

ployment were prospected.
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