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COMMUNICATIONS PLANNING FOR LUNAR EXPLORATION

Abstract

The success of lunar exploration is directly linked to the availability of resilient communications infras-
tructure. This research will examine the technology roadmaps and infrastructure requirements necessary
to support robotics operations in cislunar space and on the lunar surface.

Sustained surface operations on the Moon introduces significant challenges, including signal attenua-
tion due to lunar topography, radiation, and the management of bandwidth with power limitations. To
address these hurdles, this paper proposes a solution using a surface-based relay network that mitigates
some of these constraints. A multi-node cislunar relay architecture could provide the required connec-
tivity within the Lunar South Pole, and support robotic exploration by ensuring sufficient bandwidth is
available.

The presentation is unique with the central focus of the research being the development of a Commu-
nications Planning Tool designed to assist in the early stages of space mission design. This tool utilises
assumption based planning and diverse mission scenarios to provide preliminary guidance on link budgets,
latency expectations, and frequency allocations. By inputting variables such as landing site coordinates
and expected data throughput, mission planners can use this tool to start plans for communications cov-
erage and ensure that the RF infrastructure is prepared to support the rigors of lunar surface operations.

Initial research has already been completed on the topic, with analysis conducted to develop the
proposed solution, and initial work to create the framework of the planning tool. This information is
ready to construct a paper that could support both current and future exploration of the Moon’s surface.



