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Abstract

Station with relevant countries, international organizations, and partners, which attracted wide atten-

In 2021, China proposed the collaborative construction of the International Lunar Research

tion from many parties, and the construction of the International Lunar Research Station project pro-
ceeded smoothly as planned. Upon completion, maintaining seamless communication with the ground
control center will be crucial. However, foreign stations in China’s ground deep space TT&C network
may pose long-term risks such as reducing availability and affecting full-time communication between
the lunar research station and the ground control center. To address this, a concept of Queqiao-TL satel-
lite double relay communication is proposed based on China’s lunar exploration status present and actu-
al design of the TL relay satellite system. This idea has undergone coverage simulation analysis under
various conditions from geometric visibility perspective and studied transmission systems, link designs,
system composition, capture/tracking workflows for initial completion of full-time seamless communica-
tion research for the International Lunar Research Station using the satellite double relay technology.
Under unified control of the ground control center, this approach provides a technical basis for achiev-
ing full-time seamless communication through comprehensive utilization of both ground deep space
TT&C network and the satellite double relay technology. Furthermore, this concept can serve as a refer-
ence for spacecraft communications in Earth-Moon space and interplanetary exploration while promot-

ing integration among China’s ground-based, space-based and deep space TT&C network.

Key words International lunar research station, Deep space exploration, TDRSS, Lunar relay

satellite, Inter-satellite link
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Table 3 Comparison of performance between two systems (3 nodes TL relay satellite system)
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Table 4 Comparison of performance between two systems (4 nodes TL relay satellite system)
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