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orbit satellite heterogeneous roaming communication network

Wang Qi, Li Meng, Xue Yuanxing, Zhao Zhi, Chen Chuantao, Li Duo, Huang Rui
China Star Network Application Research Institute Co., Ltd., Beijing 100160, China

Abstract: The deep integration of low earth orbit satellite networks and ground networks would jointly support the vision of 6G “ubig-
uitous terminal access”. Implementing satellite ground collaborative networking through cross network roaming could help reduce net-
work construction costs, expand coverage, and enhance communication service capabilities. Focused on typical application scenarios,
the regulatory framework that visiting network operators should follow in their home country or region was proposed. Based on this, a
systematic analysis was conducted on the network architecture of low earth orbit satellites roaming in different networks, covering po-
tential implementation solutions at multiple levels such as access networks, bearer networks, and core networks. In response to the chal-
lenges posed by the dynamic topology and long-distance transmission of low earth orbit satellites, the key technologies such as roaming
terminal timing synchronization, frequency offset resistance, and link switching were summarized. At the same time, in response to the
difficulty of effectively controlling the number of incoming terminals roaming, resource occupation, and service quality assurance in the
visited area, solutions have been proposed, including a secondary business control mechanism based on the visited area core network
and beam service area management, providing reference for subsequent system implementation and commercial deployment.
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