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Abstract Frequency resources, as non-renewable strategic assets, play a vital role in supporting
aerospace industry development. With lunar exploration and resource utilization emerging as a global
priority, demand for cislunar frequency resources has evolved significantly. Originally serving limited ex-
ploratory missions and space research, these resources now face growing demands from large-scale
projects including space infrastructure construction, in-situ resource extraction, and sustained
manned /unmanned lunar operations. However, current international regulations severely constrain the
availability of frequency resources for extensive lunar development, resulting in an increasingly acute
supply-demand imbalance. Systematic analysis of space networks (frequency application data, including

advance publication information, notification information, ete.) is conducted for the planning and on-or-
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bit cislunar exploration missions, and a correlation between space networks and cislunar exploration mis-
sions is established. It is found that far more frequency resources are declared by China and the United
States than by other countries, while declared assignments concentrate within S-band and X-band
ranges. By studying the conformity of the declared frequency bands with the Space Frequency Coordina-
tion Group (SFCG) recommendation for lunar region frequency allocation, we find that more than 96%
of the space networks listed in this paper contain at least one SFCG-recommended assignment, and the
declared link types (such as earth-lunar orbit link, lunar surface-lunar orbit link, etc.) are also included
in the SFCG recommendation. Based on calculations conducted on the self-developed frequency compati-
bility simulation platform, the quantitative interference analysis of typical lunar missions is carried out.
The simulation result reflects that the co-band interference of the lunar orbit to the lunar surface link at
the south pole of the moon is serious, and it is difficult to avoid the interference through spatial isola-
tion. Based on the current space networks of cislunar frequency resources and quantitative simulation re-
sults, the follow-up suggestions for utilization of frequency resources in the fields of cislunar exploration,
development and utilization are proposed, which provide a reference for the standardized and orderly im-
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plementation of future missions.
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Table 1 Correspondence of cislunar exploration missions and published space networks
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Table 2  Statistics on categories of satellite networks in cislunar space
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Table 4 Statistical data of satellite networks in cislunar space for space research service frequency band
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Satellite network data statistics for cislunar exploration missions in compliance
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Table 5 Characteristic parameters of the lunar beam’s illuminated area on Earth
WA/ (°) WEER km  FRAREREINC km PTEGRERY ln”  PRERTE R 53 1/ (%)

0.05 329.5 329.5 8.53x10" 0.017

0.1 1318.3 1320.6 1.37x10° 0.27

0.5 3297.3 3335.2 8.69x10° 1.70

1 6607 6945.1 3.70x 10 7.23

1.5 9949.2 11412 9.56x10" 18.71
1.9034 12753 19754 2.50x10° 48.89
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