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Abstract: The direct-to-mobilephone satellite system has attracted much attention, covering three technical routes. It
was pointed out that 5G NTN would be the mainstream technology for the direct-to-mobilephone satellite system. The
challenges confronted and corresponding solutions adopted by the direct-to-mobilephone satellite system during its
development process were expounded. It was pointed out that the satellite-borne phased array antenna was the core
and key element for enhancing network performance. A further in-depth analysis was conducted on the current situa-
tion, trends, and challenges of the satellite-borne phased array antenna. Trade-offs were made between single-satellite
performance and constellation scale, initial research and development costs and long-term operation and maintenance
costs, as well as technical risks and system reliability. Through system-level multi-objective optimization, suggestions
and trade-off strategies for the development of the satellite-borne phased array antenna were proposed, providing ref-
erences for 5G NTN engineering and practices in China.
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