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Abstract: To address the challenges of stringent energy and resource constraints in satellite network, this paper proposes a stateless and
lightweight onboard satellite network architecture based on RAN-CN convergence. The satellite network achieves reduced resource uti-
lization, lower signaling overhead, and decreased processing latency in system procedures through three key innovations: lightweight
network functions realized by service-based integration and redesign of RAN-CN functions, enhanced elasticity of the satellite network
enabled by stateless design of network functions, and lightweight and efficient deployment facilitated by the KubeEdge-based frame-
work. Finally, the effectiveness of the proposed lightweight onboard satellite network is validated through experiments conducted on a
self-developed testbed.
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