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Abstract: By adaptively enhancing the terrestrial 5G new radio (NR) protocol for satellite communication scenarios,
3GPP non-terrestrial network (NTN) fully integrates the advantages of terrestrial and non-terrestrial networks with
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address the constraints of limited satellite-ground transmission power and spectral resources, alongside the demand

for wide coverage and high capacity, two key sub-topics were prioritized in the Rel-19 NR NTN standardization:

downlink coverage enhancement and uplink capacity/throughput enhancement. Based on this, the technical challenges

of NTN transmission were firstly outlined. Then, the technical solutions and standardization progress involved in

these sub-topics were comprehensively introduced and analyzed. Finally, the potential transmission enhancement tech-

nologies for Rel-20 NR NTN were prospected.
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