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Envisioning the on-the-horizon site-scale space missions in the next decades (e.g., mining and agriculture bases), advanced wireless technologies are indispensable to effectively connect different kinds of devices, such as robots and facilities. Existing space wireless solutions are manually customized (e.g., hardware and protocol) for specified space missions with limited interoperability and small-scale low-performance networking capabilities. In this work, we aim to bring state-of-the-art cellular network technologies on Earth (e.g., 5G and Beyond) to the space. The rationale is that, the ever-evolving cellular network development and worldwide deployment assured its superior networking performances, which would substantially outperform the existing one-mission-one-solution philosophy, in terms of reliability, robustness, and cost-efficiency.  However, it is non-trivial to bring cellular networks to the space, which includes multiple scientific and engineering challenges, including complex environmental conditions (e.g., shock, temperature, radiation, and vacuum), unmanned operation and maintenance, and stringent device requirements, such as size, weight, thermal, and dimension. To address these scientific challenges, we propose a novel generic network customization framework to customize existing cellular networks according to the needs of specific space missions. This work is supported by the NASA Nebraska Space Grant (Federal Award #80NSSC20M0112).


