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[bookmark: _Hlk216470094]Introduction
At the last meeting of ITU-R Working Party 7B (WP 7B), the group initiated the development of draft CPM text related to WRC-27 agenda item 1.15.  The initial efforts focused on the development of background information and building out Section 4 (summary and analysis of the results of ITU-R studies) for those studies completed.  
Communication between satellites, as well as between the Earth and Earth-orbiting satellites, is already well-defined and understood within the spectrum regulatory environment. In addition to the technical challenges, developing a set of regulatory procedures for on and around the Moon could enable these stations to co-exist without harmful interference and expedite space commerce development in the years to come. As noted in the Director’s Report to WRC-23, the Bureau has received inquiries from administrations and operators about the appropriate services and class of stations to be used for radio stations operating on the surface of the Moon. These include stations that are intended to be used while in motion or during halts at unspecified points or fixed points with respect to being on or near the surface of the moon. Based on Article 1 of the Radio Regulations, the Bureau can only classify them as space stations, even if the station will be operating on the surface of the Moon. However, it may be useful in the development of regulatory procedures to create distinct classes of stations to distinguish space stations that are operating on the surface of the Moon, as compared to space stations that are orbiting around the Moon or in outer space. WRC-27 may wish to consider the appropriateness of creating distinct classes of stations for space stations operating on the surface of the Moon based on proposals from administrations on this matter.
This new class of stations could facilitate the application of Article 8, 9 and 11 provisions of the Radio Regulations, enabling administrations to effectively coordinate and notify their operations on the lunar surface. 

Proposal
The United States of America proposes in the attachment an update to the working document towards preliminary draft CPM text for WRC-27 agenda item 1.15.  Changes are proposed in tracked changes.

ATTACHMENT

WORKING DOCUMENT TOWARDS PRELIMINARY DRAFT CPM TEXT FOR WRC-27 AGENDA ITEM 1.15
CHAPTER 4
Science issues
(Agenda items 1.15, 1.16, 1.17, 1.18, 1.19)
Agenda item 1.15
(WP 7B / WP 3J, WP 4A, WP 4C, WP 5A, WP 5B, WP 5C, WP 5D, WP 7A, WP 7C, WP 7D) 
1.15	to consider studies on frequency-related matters, including possible new or modified space research service (space-to-space) allocations, for future development of communications on the lunar surface and between lunar orbit and the lunar surface, in accordance with Resolution 680 (WRC 23);
Resolution 680 (WRC-23) – Studies on frequency-related matters, including possible new or modified space research service (space-to-space) allocations, for future development of communications on the lunar surface and between lunar orbit and the lunar surface
4/1.15/1	Executive summary
[Text of the executive summary, not more than half a page of text to describe briefly the purpose of the agenda item, summarize the results of the studies carried out and, most importantly, provide a brief description of the method(s) identified that may satisfy the agenda item]
4/1.15/2	Background
[Text of the background, not more than half a page of text to provide general information in a concise manner, in order to describe the rationale of the agenda items (or issue(s))]
WRC-27 agenda item 1.15 focuses on the identification of new or modified frequency bands for the Space Research Service (SRS) (space-to-space) for future development of communications on the lunar surface and between lunar orbit and lunar surface, as outlined in Resolution 680 (WRC-23). It calls for studies addressing technical, operational, and regulatory considerations in the frequency bands 390-406.1 MHz, 420-430 MHz, and 440-450 MHz, limited to outside the shielded zone of the Moon (SZM), as well as in the bands 2 400-2 690 MHz, 3 500-3 800 MHz, 5 150-5 570 MHz, 5 570-5 725 MHz, 5 775-5 925 MHz, 7 190-7 235 MHz, 8 450-8 500 MHz, and 25.25-28.35 GHz. These studies aim to support the growing global interest in lunar exploration for conducting scientific discovery and space exploration activities in lunar orbit and on the lunar surface.
The goal is to address the lunar spectrum needs while ensuring that the SRS does not interfere with radiocommunication services, as specified in recognizing g) to n) of Resolution 680 (WRC-23), and with the RAS on the Earth and in the SZM in the same, adjacent, or nearby bands. This aims to assist countries in developing communication systems on the Moon and in its vicinity, promote technological advancements, and ensure compatibility with existing services.  ITU-R studies undertaken focused on both systems operating on the lunar surface and systems on the lunar surface communicating to/from lunar-orbiting satellites as illustrated in Table 1 (Source: Report ITU-R SA.2553).  Finally, regulatory provisions to enable the coordination and notification of stations operating on the lunar surface were studied.
[bookmark: _Ref173557716][bookmark: _Hlk216640798]TABLE 1 
Envisaged concept of operations of spectrum use for SRS systems in the lunar environment
	Frequency band
	Lunar surface to lunar surface 
	Lunar orbit to lunar surface
	Lunar surface to lunar orbit

	390-406 MHz (1)
	
	X
	

	406-406.1 MHz (1)
	
	
	X

	420-430 MHz (1)
	X
	
	

	440-450 MHz (1)
	
	
	X

	2 400-2 483.5 MHz
	X
	
	

	2 483.5-2 500 MHz
	
	X
	

	2 500-2 690 MHz
	X
	
	

	3 500-3 800 MHz
	X
	
	

	5 150-5 570 MHz
	X
	
	

	5 570-5 725 MHz
	X
	
	

	5 775-5 855 MHz
	X
	
	

	5 855-5 925 MHz
	X
	
	

	7 190-7 235 MHz
	
	X
	

	8 450-8 500 MHz
	
	
	X

	27.5-28.35 GHz
	X
	
	

	(1)	Outside the shielded zone of the Moon.



4/1.15/3	Summary and Analysis of the results of ITU-R studies
[This section should contain a summary of the technical and operational studies performed within ITU-R, including a list of relevant ITU-R Recommendations. Depending on the agenda item, this section could be divided in two parts, one part dealing with the summary and the other part dealing with the analysis.
The results of the ITU-R studies should also be analysed with respect to the possible methods of satisfying the agenda item, and presented in a concise manner.]
4/1.15/3.1	Relevant ITU-R Recommendations and Reports
A list of the relevant ITU-R Recommendations and Reports are as follows:
Recommendations: M.2101, P.525, M.1184, P.372, F.758, F.1567, F.699, SA.509, S.672, M.1462, M.2134, M.2046, [TBD]
Reports: SA.2553, F.2108, F.2439, SA.[LUNAR_1.15_STUDIES], [TBD]
4/1.15/3.1bis	Summary of spectrum needs 
[Brief text describing the results of studies (resolves 1 of RES 680).]

4/1.15/3.2	Sharing and compatibility studies
The results of the sharing and compatibility studies in the frequency ranges identified by resolves 1 of Resolution 680 (WRC-23) for incumbent services identified in recognizings g) thru n) are provided in the following subsections.
4/1.15/3.2.1	Frequency range 390-406.1 MHz (outside SZM)
Within the frequency range 390-406.1 MHz, sharing and compatibility studies to ensure protection of FS, MS, and RAS are specified in Resolution 680 (WRC-23). Additional sharing and compatibility studies with MSS (space-to-Earth) and MSS (Earth-to-space) can be found in Annex 1 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
The characteristics of the lunar SRS stations in the band 390-406.1 MHz are provided in Table 3.2-4 of Report ITU-R SA.2553. The corresponding characteristics for the lunar orbiting stations are provided in Section 3.3 of the same Report. Note that under Resolution 680 (WRC-23), the lunar SRS stations (surface and orbit) may only operate in the 390-406.1 MHz band outside the SZM.
The characteristics of the FS and MS in the band 390-406.1 MHz are documented in Annex 1 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
4/1.15/3.2.1.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 40.3 dB to satisfy the FS protection criteria.   The result also implies that aggregating over 10 700 simultaneously transmitting worst case towards the Earth interfering transmitters would still meet the FS protection criteria, which far exceeds the expected active number of lunar transmitters in this band. Thus, the results of this static worst-case study suggest that sharing between SRS and terrestrial FS operating in the 390-406 MHz band (co-channel) is feasible.
4/1.15/3.2.1.2	Lunar SRS sharing with the mobile service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 36.3 dB to satisfy the mobile service protection criteria for Public Protection and Disaster Relief (PPDR) applications.   The result also implies that aggregating over 4 265 simultaneously transmitting worst case towards the Earth interfering transmitters would still meet the MS protection criteria, which far exceeds the expected active number of lunar transmitters in this band. Thus, the results of this static worst-case study suggest that sharing between SRS and terrestrial MS, including PPDR applications, operating in the 390-406 MHz band (co-channel) is feasible.
[TBD]
4/1.15/3.2.1.3	Lunar SRS compatibilitysharing with the radioastronomy service
[TBD]
4/1.15/3.2.2	Frequency range 420-430 MHz (outside SZM)
Within the frequency range 420-430 MHz, sharing and compatibility studies to ensure protection of FS, MS (except aeronautical mobile), and RLS are specified in Resolution 680 (WRC-23).
The characteristics of the lunar SRS surface to lunar surface stations in the band 420-430 MHz are provided in Table 6Table 3.2-4 of Report ITU-R SA.2553. The corresponding characteristics for the lunar orbiting stations are provided in Section 3.3 of the same Report. Note that under Resolution 680 (WRC-23), the lunar SRS surface stations  (surface and orbit) may only operate in the 420-430 MHz band outside the SZM.
The characteristics of the FS, MS (except aeronautical mobile), and RLS in the band 420-430 MHz are documented in Annex 2 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
4/1.15/3.2.2.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 29.3 dB to satisfy the FS protection criteria.  The result also implies that aggregating over 850 worst case interfering transmitters would still meet the FS protection criteria, which far exceeds the expected number of lunar transmitters in this band. The results of this study suggest that sharing between SRS and ground-based FS operating in the 420-430 MHz band (co‑channel) is feasible.
A second sharing study shows that, using the interference-to-noise ratio metric in a single entry static worst-case analysis, the FS protection criteria is met with a margin of 29.3 dB or more. The results of this study suggest that protection of FS from SRS in the 420-430 MHz band is ensured.
4/1.15/3.2.2.2	Lunar SRS sharing with the mobile (except aeronautical mobile) service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 35.3 dB to satisfy the mobile service protection criteria for Public Protection and Disaster Relief (PPDR) applications.   The result also implies that aggregating over 3 388 simultaneously transmitting worst case towards the Earth interfering transmitters would still meet the MS protection criteria, which far exceeds the expected active number of lunar transmitters in this band. Thus, the results of this static worst-case study suggest that sharing between SRS and terrestrial MS, including PPDR applications, operating in the 420-430 MHz band (co-channel) is feasible.
[TBD]
4/1.15/3.2.2.3	Lunar SRS sharing with the radiolocation service
The results of one sharing study suggest that protection of radars operating in the radiolocation service in the 420-430 MHz band (co-channel) from SRS interference is ensured. Furthermore, the interference-to-noise ratio metric shows that in the static worst-case analysis for a single interferer, there is a margin of 10.4 dB or more to satisfy the radiolocation service protection criteria.
4/1.15/3.2.3	Frequency range 440-450 MHz (outside SZM)
Within the frequency range 440-450 MHz, sharing and compatibility studies to ensure protection of the FS, MS (except aeronautical mobile), and RLS are specified in Resolution 680 (WRC-23).
The characteristics of the lunar surface stations in the band 440-450 MHz are provided in Table 83.2-4 of Report ITU-R SA.2553. The corresponding characteristics for the lunar orbiting stations are provided in Section 3.3Table 8 of the same Report. Note that under Resolution 680 (WRC-23), the lunar SRS stations (surface and orbit) may only operate in the 440-450 MHz band outside the SZM.	Comment by USA: Not applicable in this band.
The characteristics of the FS, MS, and MSS in the band 440-450 MHz are documented in Annex 3 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
4/1.15/3.2.3.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 30.6 dB to satisfy the FS protection criteria. This result also implies that aggregating over 1 100 worst case interfering transmitters would still meet the FS protection criteria, which far exceeds the expected number of lunar transmitters in this band. The study results suggest that sharing between lunar SRS and terrestrial FS operating in the 440-450 MHz band (co-channel) is feasible. 
The results of a second sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, the FS protection criteria is met with a margin of 27.9 dB or more. The results of this study suggest that protection of FS from SRS in the 440-450 MHz band is ensured.
4/1.15/3.2.3.2	Lunar SRS sharing with the mobile (except aeronautical mobile) service
The results of one sharing study show that with the single entry static worst-case analysis, there is a margin of at least 36.3 dB to satisfy the mobile service protection criteria for Public Protection and Disaster Relief (PPDR) applications.   The result also implies that aggregating over 4 265 simultaneously transmitting worst case towards the Earth interfering transmitters would still meet the MS protection criteria, which far exceeds the expected active number of lunar transmitters in this band. Thus, the results of this static worst-case study suggest that sharing between SRS and terrestrial MS, including PPDR applications, operating in the 440-450 MHz band (co-channel) is feasible.
[TBD]
4/1.15/3.2.3.3	Lunar SRS sharing with the radiolocation service
The results of one sharing study show that using the interference-to-noise ratio metric in the static worst-case analysis for a single potential interferer, there is a positive margin of 9.8 dB or more with respect to the radiolocation service protection criteria. The results of this study suggest that protection of radars operating in the radiolocation service in the 440-450 MHz band (co-channel) from SRS lunar surface transmitters interference is ensured.
4/1.15/3.2.4	Frequency range 2 400-2 690 MHz 
Within the frequency range 2 400-2 690 MHz, sharing and compatibility studies to ensure protection of the FS, MS, MS (identified for IMT), MS (identified for HIBS), RLS, BSS, and RAS are specified in Resolution 680 (WRC-23).  Additional sharing and compatibility studies with MSS and ARNS can be found in Annex 4 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
The characteristics of the lunar surface stations in the band 2 400-2 483.5690 MHz and 2 500-2 690 MHz are provided in Table 63.2-4 of Report ITU-R SA.2553. The corresponding characteristics for the lunar orbiting stations in 2 483.5-2 500 MHz are provided in Tale 7Section 3.3 of the same Report. As part of the envisaged concept of operations, lunar surface to lunar surface use is planned in the 2 400-2 483.5 MHz and 2 500-2 690 MHz frequency bands, which lunar orbit to lunar surface transmissions are planned in the 2 483.5-2 500 MHz frequency band.
Studies were carried out among Working Party 7B (WP 7B) and WP 4C concerning the frequency overlap of the bands 2 483.5-2 500 MHz  and 2 500-2 570 MHz/2 620-2 690 MHz by WP 4C under AIs 1.11 and 1.13, respectively.  Based on the results of studies, owing to the large positive margins against the respective protection criteria, WP 7B and WP 4C jointly concluded that WRC-27 agenda item 1.15 and WRC-27 agenda items 1.11 and 1.13 can be treated independently. 	Comment by USA: From NASA CPM text, but under the appropriate frequency band section.

4/1.15/3.2.4.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, there is a margin of 18.9 dB or more to satisfy the FS protection criteria.
The results of a second sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, the FS protection criteria is met with a margin of 26.0 dB or more. The results of this study suggest that protection of FS from SRS in the 2 400-2 690 MHz band is ensured.
4/1.15/3.2.4.2	Lunar SRS sharingcompatibility with the mobile service 
[TBD]
4/1.15/3.2.4.3	Lunar SRS sharing with the mobile service operating as a terrestrial component of IMT
The results of one sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, the IMT base station protection criteria is met with a margin of 21.2 dB or more and the IMT user equipment (UE) protection criteria is met with a margin of 54.4 dB or more. For the aggregate worst-case analysis, the interference margin is 12.2 dB for the IMT base station and 45.4 dB for the IMT UE. The results of this study suggest that protection of terrestrial IMT systems from SRS in the 2 500-2 690 MHz band is ensured.
The results of a second sharing study show that the single entry worst case I/N for the IMT base station and user equipment receivers are -27.3 dB and -64.5 dB, respectively.  For the aggregate worst case interference assuming 30 lunar surface transmitters, the I/N for the IMT base station and user equipment receivers are -12.5 dB and -49.7 dB, respectively.  Considering the IMT protection criterion of −6 dB I/N, the results show a sufficient positive margin across all four scenarios.
4/1.15/3.2.4.4	Lunar SRS sharing with high-altitude platform stations as IMT base stations (HIBS)
The results of one study suggest that sharing between SRS and HIBS in the 2500-2690 MHz band (co-channel), is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 33.4 dB or more to satisfy the HIBS protection criteria. This implies that the aggregate interference from 2187 worst case lunar transmitters would not exceed the HIBS protection criterion in this band. 
4/1.15/3.2.4.5	Lunar SRS sharingcompatibility with the broadcast satellite service 
WP 4A has expressed the view that sharing studies to ensure protection of BSS are not required in the 2 500 – 2 690 MHz band, provided that possible future allocations to space research service (space-to-space) in the 2 500 – 2 690 MHz band under WRC-27 agenda item 1.15 are limited to Lunar surface-to-surface communications, as specified in Report ITU-R SA.2553. 
[TBD]
4/1.15/3.2.4.6	Lunar SRS sharingcompatibility with the radiolocation service 
[TBD]
4/1.15/3.2.4.7	Lunar SRS compatibility with the radioastronomy service 
[TBD]
4/1.15/3.2.5	Frequency range 3 500-3 800 MHz 
Within the frequency range 3 500-3 800 MHz, sharing and compatibility studies to ensure protection of the FS, MS (except aeronautical mobile), MS (identified for IMT), and FSS (space-to-Earth) are specified in Resolution 680 (WRC-23).  Additional sharing and compatibility studies with RLS can be found in Annex 5 of the working document towards a preliminary draft new Report ITU-R SA.[LUNAR_1.15_STUDIES].
The characteristics of the lunar surface to lunar surface stations in the band 3 500-3 800 MHz are provided in Table 3.2-46 of Report ITU-R SA.2553. 
4/1.15/3.2.5.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that using the interference-to-noise ratio metric in the dynamic analysis including single potential interferers, there is a margin of 66 dB or more to the FS long term (20% of the time) protection criteria. The results of this study suggest that protection of ground-based FS from SRS operating in the 3 500-3 800 MHz band (co-channel) is ensured.
The results of a second sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, the FS protection criteria for 256 QAM, QPSK and 512 QAM fixed systems are met.
4/1.15/3.2.5.2	Lunar SRS sharing with the mobile service (except aeronautical mobile)
[TBD]
4/1.15/3.2.5.3	Lunar SRS sharing with the mobile service operating as a terrestrial component of IMT
The results of one sharing study show that using the interference-to-noise (I/N) ratio metric in the single entry static worst-case analysis, there is a margin of 20.9 dB or more to satisfy the IMT base station protection criteria and 55.3 dB margin for the IMT user equipment. For the aggregate interference analysis, the interference margin is 11.9 dB for the IMT base station and 46.3 dB for the IMT user equipment.
The results of a second sharing study show that the single entry worst case I/N for the IMT base station and user equipment receivers are -27.2 dB and -65.4 dB, respectively.  For the aggregate worst case interference assuming 30 lunar surface transmitters, the I/N for the IMT base station and user equipment receivers are -12.4 dB and -50.6 dB, respectively.  Considering the IMT protection criterion of −6 dB I/N, the results show a sufficient positive margin across all four scenarios.
4/1.15/3.2.5.4	Lunar SRS sharing with the fixed satellite service (space-to-Earth)
[TBD]
4/1.15/3.2.6	Frequency range 5 150-5 570 MHz 
Within the frequency range 5 150-5 570 MHz, sharing and compatibility studies to ensure protection of the MS (except aeronautical mobile), RLS, ARNS, AMS, FS, SRS (active), RNS, and MRNS are specified in Resolution 680 (WRC-23).
The characteristics of the lunar surface to lunar surface stations in the band 5 150-5 570 MHz are provided in Table 63.2-4 of Report ITU-R SA.2553.
4/1.15/3.2.6.1	Lunar SRS sharing with the mobile (except aeronautical mobile) service
[TBD]
4/1.15/3.2.6.2	Lunar SRS sharing with the radiolocation service
The results of one sharing study suggest that sharing between lunar SRS and Earth-based radars operating in the radiolocation service in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 29 dB or more to satisfy the radiolocation service protection criteria. That implies the aggregate interference from 794 lunar surface transmitters would still meet the RLS protection criteria in this band.
4/1.15/3.2.6.3	Lunar SRS sharing with the aeronautical radionavigation service
The results of one sharing study suggest that sharing between lunar SRS and radars operating in the aeronautical radionavigation service in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric in the single entry static worst-case analysis shows a margin of 49.1 dB or more to satisfy the aeronautical radionavigation service protection criteria. This implies that the worst-case aggregate interference from 81283 lunar transmitters would still meet the ARNS protection criteria. 
4/1.15/3.2.6.4	Lunar SRS sharing with the aeronautical mobile service (AMS)
The results of one sharing study suggest that sharing between SRS and aeronautical mobile service (AMS) operating service in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 46.6 dB or more to satisfy the AMS protection criteria. This implies that even the worst-case aggregate interference from 45708 lunar surface transmitters would not exceed the AMS protection criterion in this band.
4/1.15/3.2.6.5	Lunar SRS sharing with the fixed service
The results of one sharing study suggest that sharing between SRS and fixed service operating in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 71 dB or more to satisfy the FS protection criteria. This implies that even the worst-case aggregate interference from 12.5 million lunar surface transmitters would not exceed the FS protection criterion in this band.
[TBD]
4/1.15/3.2.6.6	Lunar SRS sharing with the space research (active) service
[TBD]
4/1.15/3.2.6.7	Lunar SRS sharing with the radionavigation service
The results of one sharing study suggest that sharing between lunar SRS and radars operating in the radionavigation service in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric in the single entry static worst-case analysis shows a margin of 26.2 dB or more to satisfy the radionavigation service protection criteria. This implies that the worst-case aggregate interference from 416 lunar transmitters would still meet the radionavigation service protection criteria. 
[TBD]
4/1.15/3.2.6.8	Lunar SRS sharing with the maritime radionavigation service
The results of one sharing study suggest that sharing between lunar SRS and radars operating in the maritime radionavigation service in the 5 150-5 570 MHz band (co-channel) is feasible. The interference-to-noise ratio metric in the single entry static worst-case analysis shows a margin of 58.3 dB or more to satisfy the maritime radionavigation service protection criteria. This implies that the worst-case aggregate interference from 676000 lunar transmitters would still meet the MRNS protection criteria. 
[TBD]
4/1.15/3.2.7	Frequency range 5 570-5 725 MHz 
Within the frequency range 5 570-5 725 MHz, sharing and compatibility studies to ensure protection of the RLS, FS, MS, MS (except aeronautical mobile), ARNS, and MRNS are specified in Resolution 680 (WRC-23).
The characteristics of the lunar surface to lunar surface stations in the band 5 570-5 725 MHz are provided in Table 63.2-4 of Report ITU-R SA.2553. 
4/1.15/3.2.7.1	Lunar SRS sharing with the radiolocation service
The results of one sharing study suggest that sharing between SRS and radars operating in the radiolocation service in the 5 570-5 725 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 29.3 dB or more to satisfy the radiolocation service protection criteria. This implies that the worst-case aggregate interference from 851 lunar surface transmitters would still meet the RLS protection criteria in this band.
4/1.15/3.2.7.2	Lunar SRS sharing with the fixed service
The results of one sharing study suggest that sharing between SRS and fixed service operating in in the 5 570-5 725 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 33.1 dB or more to satisfy the radiolocation service protection criteria. This implies that the worst-case aggregate interference from 2401 lunar surface transmitters would still meet the RLS protection criteria in this band.
[TBD]
4/1.15/3.2.7.3	Lunar SRS sharing with the mobile service
[TBD]
4/1.15/3.2.7.4	Lunar SRS sharing with the mobile (except aeronautical mobile) service
[TBD]
4/1.15/3.2.7.5	Lunar SRS sharing with the aeronautical radionavigation service
The results of one sharing study suggest that sharing between lunar SRS and radars operating in the aeronautical radionavigation service in the 5 570-5 725 MHz band (co-channel) is feasible. The interference-to-noise ratio metric in the single entry static worst-case analysis shows a margin of 42 dB or more to satisfy the aeronautical radionavigation service protection criteria. This implies that the worst-case aggregate interference from 15848 lunar transmitters would still meet the ARNS protection criteria. 
[TBD]
4/1.15/3.2.7.6	Lunar SRS sharing with the maritime radionavigation service
The results of one sharing study suggest that sharing between lunar SRS and radars operating in the maritime radionavigation service in the 5 570-5 725 MHz band (co-channel) is feasible. The interference-to-noise ratio metric in the single entry static worst-case analysis shows a margin of 40.5 dB or more to satisfy the maritime radionavigation service protection criteria. This implies that the worst-case aggregate interference from 11220 lunar transmitters would still meet the maritime radionavigation service protection criteria. 
[TBD]
4/1.15/3.2.8	Frequency range 5 775-5 925 MHz 
Within the frequency range 5 775-5 925 MHz, sharing and compatibility studies to ensure protection of the RLS, FS, FSS (E-s), and MS are specified in Resolution 680 (WRC-23).
The characteristics of the lunar surface to lunar surface stations in the band 5 775-5 925 MHz are provided in Table 63.2-4 of Report ITU-R SA.2553.
4/1.15/3.2.8.1	Lunar SRS sharing with the radiolocation service
The results of one sharing study suggest that sharing between SRS and radars operating in the radiolocation service in the 5 775-5 925 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that in the single entry static worst-case analysis, there is a margin of 29.7 dB or more to satisfy the radiolocation service protection criteria. This implies that the worst-case aggregate interference from 933 lunar surface transmitters would still meet the RLS protection criteria in this band.
[TBD]
4/1.15/3.2.8.2	Lunar SRS sharing with the fixed service
The results of one sharing study suggest that sharing between SRS and terrestrial FS operating in the 5 775‑5 925 MHz band (co-channel) is feasible. The interference-to-noise ratio metric shows that even in the static worst-case analysis, including single and aggregated potential interferers, there is a margin of 31.8 dB or more to satisfy the FS protection criteria. This implies that the worst-case aggregate interference from even 1513 lunar surface transmitters would not exceed the FS protection criterion.
4/1.15/3.2.8.3	Lunar SRS sharing with the fixed satellite service (Earth-to-space)
WP 4A has expressed the view that sharing studies to ensure protection of FSS are not required in the 5 775 – 5 925 MHz band, provided that possible future allocations to space research service (space-to-space) in the 5 775 – 5 925 MHz band under WRC-27 agenda item 1.15 are limited to Lunar surface-to-surface communications, as specified in Report ITU-R SA.2553. 
[TBD]
4/1.15/3.2.8.4	Lunar SRS sharing with the mobile service
[TBD]
4/1.15/3.2.9	Frequency range 7 190-7 235 MHz 
Within the frequency range 7 190-7 235 MHz, sharing and compatibility studies to ensure protection of the FS, MS, and SRS (E-s) are specified in Resolution 680 (WRC-23).
The characteristics of the lunar orbiting stations (lunar orbit to lunar surface direction) in the band 7 190-7 235 MHz are provided in Section 3.4.2Tables 7 and 10 of Report ITU-R SA.2553.   
Studies were carried out among Working Party 7B (WP 7B) and WP 5D concerning the frequency overlap of the band 7 190-7 235 MHz between WRC-27 agenda item 1.15 and the frequency bands under consideration by WP 5D under AI 1.7.  Based on the results of these studies, owing to the large positive margins against the respective protection criteria, WP 7B and WP 5D jointly concluded that WRC-27 agenda item 1.15 and WRC-27 agenda item 1.7 can be treated independently.  	Comment by USA: From NASA input, but in the appropriate spectrum band section.
4/1.15/3.2.9.1	Lunar SRS sharing with the fixed service
The assessment in one sharing study of the power flux-density at the Earth’s surface produced by emissions from a lunar data relay satellite (LDRS) space station, operating forward inter-orbit links in the 7 190‑7 235 MHz band, demonstrate that existing power-flux-density limits in Table 21-4 of the RR, applicable to the frequency band 7 250-7 900 MHz, would be met. It is assumed that no additional conditions would be required to demonstrate compatibility of the SRS (space-to-space) with terrestrial services in the frequency band 7 190‑7 235 MHz.
4/1.15/3.2.9.2	Lunar SRS sharing with the mobile service
The assessment in one sharing study of the power flux-density at the Earth’s surface produced by emissions from a lunar data relay satellite space station, operating forward inter-orbit links in the 7 190‑7 235 MHz band, demonstrate that existing power-flux-density limits in Table 21-4 of the RR, applicable to the frequency band 7 250-7 900 MHz, would be met. It is assumed that no additional conditions would be required to demonstrate compatibility of the SRS (space-to-space) with terrestrial services in the frequency band 7 190‑7 235 MHz.
4/1.15/3.2.9.3	Lunar SRS sharing with the space research service (Earth-to-space)
[TBD]
4/1.15/3.2.10	Frequency range 8 450-8 500 MHz 
Within the frequency range 8 450-8 500 MHz, sharing and compatibility studies to ensure protection of the FS, MS (except aeronautical mobile), and SRS (s-E) are specified in Resolution 680 (WRC-23).
The characteristics of the lunar orbiting stations (lunar surface to lunar orbit) in the band 8 450-8 500 MHz are provided in Tables 8 and 9Section 3.4.2 of Report ITU-R SA.2553.
4/1.15/3.2.10.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, there is a margin 6.9 dB or more to satisfy the FS protection criteria. That also implies that aggregated worst-case interfering transmitters would still meet the FS protection criteria. Thus the results of this static worst-case study suggest that sharing between SRS and terrestrial FS operating in the 8 450-8 500 MHz band (co-channel) is ensured.
The assessment in a second sharing study of the power flux-density at the Earth’s surface produced by emissions from a lunar data relay satellite (LDRS) space station, operating return inter-orbit links in the 8 450 ‑ 8 500 MHz band, demonstrate that existing power-flux-density limits in Table 21-4 of the RR, applicable to the frequency band 8 450‑8 500 MHz, would be met. It is assumed that no additional conditions would be required to demonstrate compatibility of the SRS (space-to-space) with terrestrial services in the frequency band 8 450‑8 500 MHz.
4/1.15/3.2.10.2	Lunar SRS sharing with the mobile (except aeronautical mobile) service
The assessment in one sharing study of the power flux-density at the Earth’s surface produced by emissions from a lunar data relay satellite space station, operating return inter-orbit links in the 8 450-8 500 MHz band, demonstrate that existing power-flux-density limits in Table 21-4 of the RR, applicable to the frequency band 8 450‑8 500 MHz, would be met. It is assumed that no additional conditions would be required to demonstrate compatibility of the SRS (space-to-space) with terrestrial services in the frequency band 8 450‑8 500 MHz.
4/1.15/3.2.10.3	Lunar SRS sharing with the space research service (space-to-Earth)
[TBD]
4/1.15/3.2.11	Frequency range 25.25-28.35 GHz 
Within the frequency range 25.25-28.35 GHz, sharing and compatibility studies to ensure protection of the FS, FS (identified for HAPS), MS, and ISS are specified in Resolution 680 (WRC-23).
No characteristics were developed for the 25.25-27.5 GHz band.  The characteristics of the lunar surface to lunar surface stations in the band 27.55.25-28.35 GHz are provided in Table 63.2-4 of the Report ITU-R SA.2553.
4/1.15/3.2.11.1	Lunar SRS sharing with the fixed service
The results of one sharing study show that using the interference-to-noise ratio metric in the static worst-case analysis, for single-entry interferers, there is a margin of 20.5 dB to satisfy the FS protection criteria.  The results of this study suggest that protection of ground-based FS from SRS operating in the 27.5-28.35 GHz band (co-channel) is ensured. 
The results of a second study show that using the interference-to-noise ratio metric in the single entry static worst-case analysis, the FS protection criteria is met with a margin of 18.4 dB or more for all situations. The results of this study suggest that protection of FS from SRS in the 27.5-28.35 GHz band is ensured.
4/1.15/3.2.11.2	Lunar SRS sharing with fixed services using high altitude platform stations (HAPS)
The results of one sharing study show that using the interference-to-noise ratio metric in the static worst-case analysis for a single lunar surface interferer, the FS (HAPS) protection criteria is met with a margin of 11.6 dB or more. The results of this study suggest that protection of FS using HAPS ground-based system operating in the 27.5 – 28.35 GHz band (co-channel) from SRS is ensured. 
4/1.15/3.2.11.3	Lunar SRS sharing with the mobile service
The results of one sharing study show that, using the interference-to-noise ratio metric in the static worst-case analysis for a single lunar potential interferer, the MS protection criteria for the base station is met with a margin of 46 dB or more, and the MS protection criteria for the mobile station is met with a margin of 52 dB or more.  The results of this study suggest that protection of mobile services, including base stations and user equipment in the 27.5-28.35 GHz band (co-channel) from SRS is ensured. 
4/1.15/3.2.11.4	Lunar SRS sharing with the intersatellite service
[TBD]
4/1.15/3.2.12	Sharing and Compatibility Studies with Lunar Systems and the SZM 
[TBD]

4/1.15/4	Methods to satisfy the agenda item
[This section should contain the brief description of the Method or Methods to satisfy the agenda item as per section A2.4 of Annex 2 to Resolution ITU-R 2-9]
4/1.15/4.1	Issue X: Regulatory considerations of lunar surface space stations
4/1.15/4.1.1	Method X1: New Definition of lunar surface space stations
In order to facilitate the coordination of space stations operating on the lunar surface, a new term and definition for “lunar surface space stations” is included in Article 1.
4/1.15/4.1	Issue A: Frequency band 390-406.1 MHz
[Brief text describing Issue A]
4/1.15/4.1.1	Method A1: Add SRS (space-to-space) primary allocation [title of Method A1, if any]
This method proposes to new allocations to the space research service (space-to-space) on a primary basis in the [390-406 MHz] and 406-406.1 MHz frequency bands to the Table of Allocations in Article 5 of the Radio Regulations.  A new footnote is added to the allocation limiting operations to the lunar orbit to lunar surface direction in the [390-406] MHz frequency band and the lunar surface to lunar orbit direction in the 406-4.06.1 MHz frequency band.  Such use is also limited to areas outside the shielded zone of the moon. [Text describing the first method to satisfy Issue A]	Comment by USA: WP7A requested “For the case of 400.05-400.15 MHz frequency band, this is a primary allocation over all three Regions. There is no directionality associated with this SFTSS service allocation.  
RR Article 26 does note that standard frequency and time signal services transmissions are coordinated through the Bureau and that administrations shall cooperate in reducing interference in the frequency bands to which the standard frequency and time signal service is allocated. Working Party 7A suggests that this frequency range not be considered for additional SRS allocations in WP 7B’s studies in order to protect this important radiocommunication service. Working Party 7A also asks WP 7B to take into account any change in the out-of-band emissions that could be introduced as a consequence of changing the operations in this band to accommodate lunar communications in their studies.”  This has not been addressed in studies.
 
4/1.15/4.1.2	Method A2: [title of Method A2, if any]
[Text describing the second method to satisfy Issue A]
[Additional sections with text describing other methods to satisfy Issue A, if any]
4/1.15/4.2	Issue B: Frequency band 420-430 MHz
[Brief text describing Issue B]
4/1.15/4.2.1	Method B1: Identification of Lunar Station use[title of Method B1, if any]
[Text describing the first method to satisfy Issue B]An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution. 
4/1.15/4.2.2	Method B2: [title of Method B2, if any]
[Text describing the second method to satisfy Issue B]
[Additional sections with text describing other methods to satisfy Issue B, if any]
4/1.15/4.3	Issue C: Frequency band 440-450 MHz
[Brief text describing Issue C]
4/1.15/4.3.1	Method C1: [title of Method C1, if any]Add SRS (space-to-space) primary allocation
This method proposes to new allocations to the space research service (space-to-space) on a primary basis in the 440-450 MHz frequency bands to the Table of Allocations in Article 5 of the Radio Regulations.  A new footnote is added to the allocation limiting operations to the lunar orbit to lunar surface direction and that such use is limited to areas outside the shielded zone of the moon. [Text describing the first method to satisfy Issue C]
4/1.15/4.3.2	Method C2: [title of Method C2, if any]
[Text describing the second method to satisfy Issue C]
[Additional sections with text describing other methods to satisfy Issue C, if any]
4/1.15/4.4	Issue D: Frequency band 2 400-2 690 483.5 MHz
[Brief text describing Issue D]
4/1.15/4.4.1	Method D1: Identification of Lunar Station use[title of Method D1, if any]
An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution. [Text describing the first method to satisfy Issue D]
4/1.15/4.4.2	Method D2: [title of Method D2, if any]
[Text describing the second method to satisfy Issue D]
[Additional sections with text describing other methods to satisfy Issue D, if any]
4/1.15/4.5	Issue E: Frequency band 2 483.5-2 500 MHz
[Brief text describing Issue E]
4/1.15/4.5.1	Method E1: Add SRS (space-to-space) primary allocation
This method proposes to new allocations to the space research service (space-to-space) on a primary basis in the 2 483.5-2 500 MHz frequency bands to the Table of Allocations in Article 5 of the Radio Regulations.  A new footnote is added to the allocation limiting operations to the lunar orbit to lunar surface direction and that such use is limited to areas outside the shielded zone of the moon.
 4/1.15/4.5.2	Method E2: [title of Method E2, if any]
[Text describing the second method to satisfy Issue E]
[Additional sections with text describing other methods to satisfy Issue E, if any]
4/1.15/4.5	Issue F: Frequency band 2 500-2 690 MHz
[Brief text describing Issue E]
4/1.15/4.5.1	Method F1: Identification of lunar station use
An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution.
4/1.15/4.5	Issue GE: Frequency band 3 500-3 800 MHz
[Brief text describing Issue E]
4/1.15/4.5.1	Method GE1: Identification of lunar station use [title of Method E1, if any]
[Text describing the first method to satisfy Issue E]An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution.

4/1.15/4.5.2	Method GE2: [title of Method E2, if any]
[Text describing the second method to satisfy Issue E]
[Additional sections with text describing other methods to satisfy Issue E, if any]
4/1.15/4.6	Issue HF: Frequency band 5 150-5 925570 MHz
[Brief text describing Issue F]
4/1.15/4.6.1	Method HF1: Identification of lunar station use[title of Method F1, if any]
An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution.[Text describing the first method to satisfy Issue F]
4/1.15/4.6.2	Method F2: [title of Method F2, if any]
[Text describing the second method to satisfy Issue F]
[Additional sections with text describing other methods to satisfy Issue F, if any]
4/1.15/4.7	Issue G: Frequency band 5 570-5 725 MHz
[Brief text describing Issue G]
4/1.15/4.7.1	Method G1: [title of Method G1, if any]
[Text describing the first method to satisfy Issue G]
4/1.15/4.7.2	Method G2: [title of Method G2, if any]
[Text describing the second method to satisfy Issue G]
[Additional sections with text describing other methods to satisfy Issue G, if any]
4/1.15/4.8	Issue H: Frequency band 5 775-5 925 MHz
[Brief text describing Issue H]
4/1.15/4.8.1	Method H1: [title of Method H1, if any]
[Text describing the first method to satisfy Issue H]
4/1.15/4.8.2	Method H2: [title of Method H2, if any]
[Text describing the second method to satisfy Issue H]
[Additional sections with text describing other methods to satisfy Issue H, if any]
4/1.15/4.79	Issue I: Frequency band 7 190-7 235 MHz
[Brief text describing Issue I]
4/1.15/4.79.1	Method I1: New SRS (space-to-space) allocation[title of Method I1, if any]
This method provides a new SRS (space-to-space) indicator to the existing SRS allocation in the band, along with a new footnote indicating this (space-to-space) allocation is limited to satellites in lunar orbit transmitting to lunar stations and that such use is limited to areas outside the shielded zone of the moon.[Text describing the first method to satisfy Issue I]
4/1.15/4.9.2	Method I2: [title of Method I2, if any]
[Text describing the second method to satisfy Issue I]
[Additional sections with text describing other methods to satisfy Issue I, if any]
4/1.15/4.810	Issue J: Frequency band 8 450-8 500 MHz
[Brief text describing Issue J]
4/1.15/4.810.1	Method J1: New SRS (space-to-space) allocation[title of Method J1, if any]
This method provides a new SRS (space-to-space) indicator to the existing SRS allocation in the band, along with a new footnote indicating this (space-to-space) allocation is limited to lunar stations transmitting to satellites in lunar orbit and that such use is limited to areas outside the shielded zone of the moon.[Text describing the first method to satisfy Issue J]
4/1.15/4.810.2	Method J2: [title of Method J2, if any]
[Text describing the second method to satisfy Issue J]
[Additional sections with text describing other methods to satisfy Issue J, if any]
4/1.15/4.911	Issue K: Frequency band 25.25-27.58.35 GHz
[Brief text describing Issue K]
4/1.15/4.911.1	Method K1: [title of Method K1, if any]No Change
[Text describing the first method to satisfy Issue K]No change is proposed.
Reason:  No characteristics were developed.
4/1.15/4.11.2	Method K2: [title of Method K2, if any]
[Text describing the second method to satisfy Issue K]
[Additional sections with text describing other methods to satisfy Issue K, if any]
4/1.15/4.10	Issue L: Frequency band 27.5-28.35 GHz
[Brief text describing Issue K]
4/1.15/4.10.1	Method L1: Identification of lunar station use
An identification is made through a new footnote in the Radio Regulations recognizing lunar surface operations, including an associated Resolution.
4/1.15/5	Regulatory and procedural considerations
4/1.15/5.1	Issue X: Regulatory considerations of lunar stations
4/1.15/5.1.1	Method X1: New Definition of lunar stations
ADD
1.64bis		lunar surface space station:  A space station located on the lunar surface or in the vicinity of the lunar surface, not including space stations in lunar orbit.
		

4/1.15/5.1	For Issue A: Frequency band 390-406.1 MHz
4/1.15/5.1.1	For Method A1: [title of Method A1]
[Example(s) of regulatory text for the first method to satisfy Issue A]
[bookmark: _Hlk219025285]ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)


MOD
335.4-410 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	390-399.9	FIXED
				MOBILE
				SPACE RESEARCH (space-to-space)  5.A115-1A
				5.254

	399.9-400.05	MOBILE-SATELLITE (Earth-to-space)  5.209  5.220  5.260A  5.260B
				SPACE RESEARCH (space-to-space)  5.A115-1A

	400.05-400.15	STANDARD FREQUENCY AND TIME SIGNAL-
SATELLITE (400.1 MHz)
				[SPACE RESEARCH (space-to-space)  5.A115-1A]
[USA Note: WP 7A sent a liaison to WP 7B requesting this band be excluded.  This requires additional discussion.]
				5.261  5.262

	400.15-401	METEOROLOGICAL AIDS
				METEOROLOGICAL-SATELLITE (space-to-Earth)
				MOBILE-SATELLITE (space-to-Earth)  5.208A  5.208B  5.209
				SPACE RESEARCH (space-to-Earth) (space-to-space)  5.263  5.A115-1A
				Space operation  (space-to-Earth)
				5.262  5.264

	401-402		METEOROLOGICAL AIDS 
				SPACE OPERATION (space-to-Earth)
				EARTH EXPLORATION-SATELLITE (Earth-to-space)
				METEOROLOGICAL-SATELLITE (Earth-to-space)
				SPACE RESEARCH (space-to-space)  5.A115-1A
				Fixed
				Mobile except aeronautical mobile
				5.264A  5.264B

	402-403		METEOROLOGICAL AIDS 
				EARTH EXPLORATION-SATELLITE (Earth-to-space)
				METEOROLOGICAL-SATELLITE (Earth-to-space)
				SPACE RESEARCH (space-to-space)  5.A115-1A
				Fixed
				Mobile except aeronautical mobile
				5.264A  5.264B

	403-406		METEOROLOGICAL AIDS
				SPACE RESEARCH (space-to-space)  5.A115-1A
				Fixed
				Mobile except aeronautical mobile
				5.265

	406-406.1	MOBILE-SATELLITE (Earth-to-space)
				SPACE RESEARCH (space-to-space)  5.A115-1A
				5.265  5.266  5.267 

	…



ADD
5.A115-1A		The use of the frequency bands [390-406] MHz and 406-406.1 MHz by the space research service (space-to-space) is limited to space stations in the lunar orbit for transmissions to lunar surface space stations in the [390-406] MHz frequency band and to lunar surface space stations for transmissions to space stations in the lunar orbit in the 406-4.06.1 MHz frequency band.  Such use shall be outside of shielded zone of the Moon.      (WRC‑27)

4/1.15/5.1.2	For Method A2: [title of Method A2]
[Example(s) of regulatory text for the second method to satisfy Issue A]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue A, if any]
4/1.15/5.2	For Issue B: Frequency band 420-430 MHz
4/1.15/5.2.1	For Method B1: [title of Method B1]
[Example(s) of regulatory text for the first method to satisfy Issue B]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)


MOD
410-460 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	420-430		FIXED
				MOBILE except aeronautical mobile
				Radiolocation  5.269  
				5.270  5.271  5.LUNAR

	…


ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are also identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)

4/1.15/5.2.2	For Method B2: [title of Method B2]
[Example(s) of regulatory text for the second method to satisfy Issue B]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue B, if any]
4/1.15/5.3	For Issue C: Frequency band 440-450 MHz
4/1.15/5.3.1	For Method C1: [title of Method C1]
[Example(s) of regulatory text for the first method to satisfy Issue C]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)


MOD

410-460 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	440-450		FIXED
				MOBILE except aeronautical mobile
				SPACE RESEARCH (space-to-space)  5.A115-1C
				Radiolocation  5.269  5.285
				5.270  5.271  5.284  5.286

	…


ADD
5.A115-1C		The use of the frequency band 440-450 MHz by the space research service (space-to-space) is limited space stations in the lunar orbit for transmissions to lunar surface space stations.  Such use shall be outside of shielded zone of the Moon.      (WRC‑27)

4/1.15/5.3.2	For Method C2: [title of Method C2]
[Example(s) of regulatory text for the second method to satisfy Issue C]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue C, if any]
4/1.15/5.4	For Issue D: Frequency band 2 400-2 483.5690 MHz
4/1.15/5.4.1	For Method D1: [title of Method D1]
[Example(s) of regulatory text for the first method to satisfy Issue D]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

2 170-2 520 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	2 300-2 450
FIXED
MOBILE  5.384A
Amateur
Radiolocation
	2 300-2 450
		FIXED
		MOBILE  5.384A
		RADIOLOCATION
		Amateur

	5.150  5.282  5.395 5.LUNAR
			5.150  5.282  5.393  5.394  5.LUNAR

	2 450-2 483.5
FIXED
MOBILE
Radiolocation
5.150 5.LUNAR
	2 450-2 483.5
		FIXED
		MOBILE
		RADIOLOCATION
		5.150 5.LUNAR


ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are also identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)

4/1.15/5.4.2	For Method D2: [title of Method D2]
[Example(s) of regulatory text for the second method to satisfy Issue D]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue D, if any]
4/1.15/5.5	Issue E: Frequency band 2 483.5-2 500 MHz
[Brief text describing Issue E]
4/1.15/5.5.1	Method E1
[bookmark: _Hlk219026317]ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

2 170-2 520 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	2 483.5-2 500
FIXED
MOBILE
MOBILE-SATELLITE
(space-to-Earth)  5.351A
RADIODETERMINATION-
SATELLITE
(space-to-Earth)  5.398
SPACE RESEARCH (space-to-space)  5.A115-1E
Radiolocation  5.398A

5.150  5.368  5.372A  5.399  5.401  5.402  
	2 483.5-2 500
FIXED
MOBILE
MOBILE-SATELLITE
(space-to-Earth)  5.351A
RADIOLOCATION
RADIODETERMINATION-
SATELLITE
(space-to-Earth)  5.398
SPACE RESEARCH (space-to-space)  5.A115-1E


5.150  5.368  5.372A  5.402  
	2 483.5-2 500
FIXED
MOBILE
MOBILE-SATELLITE
(space-to-Earth)  5.351A
RADIOLOCATION
RADIODETERMINATION-
SATELLITE
(space-to-Earth)  5.398
SPACE RESEARCH (space-to-space)  5.A115-1E


5.150  5.368  5.372A  5.401  5.402  

	…
	
	


ADD
5.A115-1E		The use of the frequency band 2 483.5-2 500 MHz by the space research service (space-to-space) is limited to space stations in the lunar orbit transmitting to lunar surface space stations.  Such use shall be outside of shielded zone of the Moon.      (WRC‑27)

4/1.15/5.5.2	Method E2: [title of Method E2, if any]
[Example(s) of regulatory text for the second method to satisfy Issue D]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue D, if any]
4/1.15/4.5	Issue F: Frequency band 2 500-2 690 MHz

4/1.15/4.5.1	Method F1
[bookmark: _Hlk219026669]ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

2 170-2 520 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	2 500-2 520
FIXED  5.410
MOBILE except aeronautical mobile  5.384A  5.409A





5.412 5.LUNAR
	2 500-2 520
FIXED  5.410
FIXED-SATELLITE (space-to-Earth)  5.415
MOBILE except aeronautical mobile  5.384A  5.409A



5.LUNAR

	2 500-2 520
FIXED  5.410
FIXED-SATELLITE (space-to-Earth)  5.415
MOBILE except aeronautical mobile  5.384A  5.409A
MOBILE-SATELLITE (space-to-Earth)  5.351A  5.407  5.414  5.414A

5.404 5.LUNAR



2 520-2 700 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	2 520-2 655
FIXED  5.410
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.413  5.416











5.339  5.412  5.418B  5.418C 5.LUNAR
	2 520-2 655
FIXED  5.410
FIXED-SATELLITE
(space-to-Earth)  5.415
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.413  5.416










5.339  5.418B  5.418C 5.LUNAR
	2 520-2 535
FIXED  5.410
FIXED-SATELLITE
(space-to-Earth)  5.415
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.413  5.416
5.403  5.414A  5.415A 5.LUNAR

	
	
	2 535-2 655
FIXED  5.410
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.413  5.416


	
	
	5.339  5.418  5.418A  5.418B  5.418C 5.LUNAR

	2 655-2 670
FIXED  5.410
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.208B  5.413  5.416
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)
5.149  5.412 5.LUNAR
	2 655-2 670
FIXED  5.410
FIXED-SATELLITE
(Earth-to-space)
(space-to-Earth)  5.415
MOBILE except aeronautical
mobile  5.384A  5.409A
BROADCASTING-SATELLITE
5.413  5.416
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)
5.149  5.208B 5.LUNAR
	2 655-2 670
FIXED  5.410
FIXED-SATELLITE
(Earth-to-space)  5.415
MOBILE except aeronautical
mobile  5.384A
BROADCASTING-SATELLITE  5.208B  5.413  5.416  
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)

5.149  5.420 5.LUNAR

	2 670-2 690
FIXED  5.410
MOBILE except aeronautical mobile  5.384A  5.409A
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)
	2 670-2 690
FIXED  5.410
FIXED-SATELLITE
(Earth-to-space)
(space-to-Earth)  5.208B  5.415
MOBILE except aeronautical
mobile  5.384A  5.409A
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)
	2 670-2 690
FIXED  5.410
FIXED-SATELLITE
(Earth-to-space)  5.415
MOBILE except aeronautical
mobile  5.384A
MOBILE-SATELLITE
(Earth-to-space)  5.351A  5.419
Earth exploration-satellite
(passive)
Radio astronomy
Space research (passive)

	5.149  5.412 5.LUNAR
	5.149 5.LUNAR
	5.149 5.LUNAR

	…


ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)

4/1.15/5.5	For Issue GE: Frequency band 3 500-3 800 MHz
4/1.15/5.5.1	For Method GE1: [title of Method E1]
[Example(s) of regulatory text for the first method to satisfy Issue E]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD
[bookmark: _Hlk219027202]2 700-3 600 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	3 400-3 600
FIXED
FIXED-SATELLITE
(space-to-Earth)
MOBILE except aeronautical mobile  5.430A
Radiolocation
	3 400-3 500
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile  5.431A  5.431B
Amateur
Radiolocation  5.433
5.282
	3 400-3 500
FIXED
FIXED-SATELLITE (space-to-Earth)
Amateur
Mobile  5.432  5.432B
Radiolocation  5.433

5.282  5.432A

	
	3 500-3 600
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile  5.431B
Radiolocation  5.433

5.LUNAR
	3 500-3 600
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile  5.433A
Radiolocation  5.433

5.LUNAR

	5.431 5.LUNAR
	
	



3 600-4 800 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	3 600-3 800
FIXED
FIXED-SATELLITE
(space-to-Earth)
MOBILE except aeronautical mobile  5.433B  5.434A  5.434B  5.435A  
5.LUNAR
	3 600-3 700
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile  5.434
Radiolocation  5.433
5.LUNAR
	3 600-3 700
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile
Radiolocation  5.435
5.LUNAR

	
	3 700-4 200
FIXED
FIXED-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile  5.435B

5.LUNAR

	3 800-4 200
FIXED
FIXED-SATELLITE
(space-to-Earth)
Mobile
	

	...



ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)

4/1.15/5.5.2	For Method GE2: [title of Method E2]
[Example(s) of regulatory text for the second method to satisfy Issue E]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue E, if any]
4/1.15/5.6	For Issue HF: Frequency band 5 150-5 925570 MHz
4/1.15/5.6.1	For Method F1: [title of Method F1]
[Example(s) of regulatory text for the first method to satisfy Issue F]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD
4 800-5 250 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	5 091-5 150	FIXED-SATELLITE (Earth-to-space)  5.444A
				AERONAUTICAL MOBILE  5.444B
				AERONAUTICAL MOBILE-SATELLITE (R)  5.443AA
				AERONAUTICAL RADIONAVIGATION
				5.444 5.LUNAR

	5 150-5 250	FIXED-SATELLITE (Earth-to-space)  5.447A
				MOBILE except aeronautical mobile  5.446A  5.446B
				AERONAUTICAL RADIONAVIGATION
				5.446  5.446C  5.446D  5.447  5.447B  5.447C 5.LUNAR


5 250-5 570 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	5 250-5 255	EARTH EXPLORATION-SATELLITE (active)
		MOBILE except aeronautical mobile  5.446A  5.447F
		RADIOLOCATION
		SPACE RESEARCH  5.447D
		5.447E  5.448  5.448A 5.LUNAR

	5 255-5 350	EARTH EXPLORATION-SATELLITE (active)
		MOBILE except aeronautical mobile  5.446A  5.447F
		RADIOLOCATION
		SPACE RESEARCH (active)
		5.447E  5.448  5.448A 5.LUNAR

	5 350-5 460	EARTH EXPLORATION-SATELLITE (active)  5.448B
		RADIOLOCATION  5.448D
		AERONAUTICAL RADIONAVIGATION  5.449
		SPACE RESEARCH (active)  5.448C 5.LUNAR

	5 460-5 470	EARTH EXPLORATION-SATELLITE (active)
		RADIOLOCATION  5.448D
		RADIONAVIGATION  5.449
		SPACE RESEARCH (active)
		5.448B 5.LUNAR

	5 470-5 570	EARTH EXPLORATION-SATELLITE (active)
		MOBILE except aeronautical mobile  5.446A  5.450A
		RADIOLOCATION  5.450B
				MARITIME  RADIONAVIGATION
		SPACE RESEARCH (active)
		5.448B  5.450  5.451 5.LUNAR



5 570-6 700 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	5 570-5 650	MOBILE except aeronautical mobile  5.446A  5.450A
		RADIOLOCATION  5.450B
				MARITIME RADIONAVIGATION
		5.450  5.451  5.452 5.LUNAR

	5 650-5 725	MOBILE except aeronautical mobile  5.446A  5.450A
				RADIOLOCATION
		Amateur
		Space research (deep space)  5.454
		5.282  5.451  5.453  5.455 5.LUNAR

	5 725-5 830
FIXED-SATELLITE
(Earth-to-space)
RADIOLOCATION
Amateur
	5 725-5 830
		RADIOLOCATION
		Amateur

	5.150  5.451  5.453  5.455 5.LUNAR
			5.150  5.453  5.455 5.LUNAR

	5 830-5 850
FIXED-SATELLITE
(Earth-to-space)
RADIOLOCATION
Amateur
Amateur-satellite (space-to-Earth)
	5 830-5 850
		RADIOLOCATION
		Amateur
		Amateur-satellite (space-to-Earth)

	5.150  5.451  5.453  5.455 5.LUNAR
			5.150  5.453  5.455 5.LUNAR

	5 850-5 925
FIXED
FIXED-SATELLITE
(Earth-to-space)
MOBILE
	5 850-5 925
FIXED
FIXED-SATELLITE
(Earth-to-space)
MOBILE
Amateur
Radiolocation
	5 850-5 925
FIXED
FIXED-SATELLITE 
(Earth-to-space)
MOBILE
Radiolocation

	5.150 5.LUNAR
	5.150 5.LUNAR
	5.150 5.LUNAR

	…


ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)

4/1.15/5.6.2	For Method HF2: [title of Method F2]
[Example(s) of regulatory text for the second method to satisfy Issue F]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue F, if any]
4/1.15/5.7	For Issue G: Frequency band 5 550-5 725 MHz
4/1.15/5.7.1	For Method G1: [title of Method G1]
[Example(s) of regulatory text for the first method to satisfy Issue G]
4/1.15/5.7.2	For Method G2: [title of Method G2]
[Example(s) of regulatory text for the second method to satisfy Issue G]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue G, if any]
4/1.15/5.8	For Issue H: Frequency band 5 775-5 925 MHz
4/1.15/5.8.1	For Method H1: [title of Method H1]
[Example(s) of regulatory text for the first method to satisfy Issue H]
4/1.15/5.8.2	For Method H2: [title of Method H2]
[Example(s) of regulatory text for the second method to satisfy Issue H]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue H, if any]
4/1.15/5.79	For Issue I: Frequency band 7 190-7 235 MHz
4/1.15/5.79.1	For Method I1: [title of Method I1]
[Example(s) of regulatory text for the first method to satisfy Issue I]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD
6 700-7 250 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	7 190-7 235	EARTH EXPLORATION-SATELLITE (Earth-to-space)  5.460A  5.460B
				FIXED
				MOBILE
				SPACE RESEARCH (Earth-to-space) (space-to-space)  5.460 5.A115-1I
				5.458  5.459

	…


ADD
5.A115-1I		The use of the frequency band 7 190-7 235 MHz by the space research service (space-to-space) is limited to lunar orbit transmitting to lunar surface space stations.  Such use shall be outside of shielded zone of the Moon.      (WRC‑27)

4/1.15/5.79.2	For Method I2: [title of Method I2]
[Example(s) of regulatory text for the second method to satisfy Issue I]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue I, if any]
4/1.15/5.810	For Issue J: Frequency band 8 450-8 500 MHz
4/1.15/5.810.1	For Method J1: [title of Method J1]
[Example(s) of regulatory text for the first method to satisfy Issue J]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD
7 250-8 500 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…


	8 400-8 500                                  FIXED
			                                      MOBILE except aeronautical mobile
			                                      SPACE RESEARCH (space-to-Earth) (space-to-space) 5.465 5.466 5.A115-1J


ADD
5.A115-1J		The use of the frequency band 8 450-8 500 MHz by the space research service (space-to-space) is limited to lunar surface space systems transmitting to space stations in the lunar orbit.  Such use shall be outside of shielded zone of the Moon.      (WRC‑27)

4/1.15/5.810.2	For Method J2: [title of Method J2]
[Example(s) of regulatory text for the second method to satisfy Issue J]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue J, if any]
4/1.15/5.911	For Issue K: Frequency band 25.25-27.58.35 GHz
4/1.15/5.911.1	For Method K1: [title of Method K1]
NOC
ARTICLES
[Example(s) of regulatory text for the first method to satisfy Issue K]
[bookmark: _Hlk216611655]4/1.15/5.11.2	For Method K2: [title of Method K2]
[Example(s) of regulatory text for the second method to satisfy Issue K]
[Additional sections with example(s) of regulatory text for the other methods to satisfy Issue K, if any]
4/1.15/5.10	For Issue L: Frequency band 27.5-28.35 GHz
4/1.15/5.10	For Method L: 
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD

24.75-29.9 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	...

	27.5-28.5	FIXED  5.537A
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.517A  5.517B  5.539  
				INTER-SATELLITE  5.521A
				MOBILE
				5.538  5.540 5.LUNAR

	…



ADD
5.LUNAR		The use of the frequency bands 420-430 MHz, 2 400-2 483.5 MHz, 2 500-2 690 MHz, 3 500 -3 800 MHz, 5 150-5 925 MHz and 27.5-28.35 MHz are identified for communications between lunar surface space stations.  Resolution [LUNAR] (WRC-27) applies.      (WRC‑27)


4/1.15/5.12		For Methods B1, D1. F1, G1, H1, L1:  
ADD
DRAFT NEW RESOLUTION [LUNAR] (WRC‑27)
Frequency Use of Lunar Surface Space Stations
The World Radiocommunication Conference (Shanghai, 2027), 
considering
a)	there is increased interest in conducting scientific discovery and space exploration activities on the lunar surface;
b)	that wireless communication technology is well-developed and widely deployed on the Earth and could be applied to lunar communications;
c)	that Report ITU-R SA.2553 contains the technical and operational characteristics for space research systems in the vicinity of the Moon;
d)	       that it is envisioned that missions on the lunar surface by multiple administrations either independently or jointly can occur during the same time period and each mission may employ several communications links in various frequency bands;
e)	       that to enable the compatibility and simultaneous communications for multiple missions and spacecraft, mechanisms such as coordination and frequency separation is required;
f)	       that the shielded zone of the Moon (SZM) and the absence of appreciable water vapour and oxygen in the lunar atmosphere allow for radioastronomical observations which are not possible on Earth;
g)	
noting
a)	
b)	that Recommendation ITU-R RA.479-5 relates to the protection of frequencies for radioastronomical measurements in the SZM, with a view of preserving the unique radioastronomical capabilities in this zone;
recognizing
a)	that frequencies for communications between the Earth and the Moon are provided through the existing allocations to the space research service (SRS);
b)	that frequencies for communications between satellites orbiting the Moon can operating in existing frequency allocations to the SRS (space-to-space) and the inter-satellite service:
c)	that WRC-27 identified dedicated frequencies for use of lunar surface space stations (No. 5.LUNAR) for local communications on the lunar surface; 
d)	that Section V of Article 22 addresses protection of radio astronomy in the SZM;
e)	
resolves
1	that administrations wishing to deploy lunar surface space stations use the following frequency bands in Table 1:
 TABLE 1 
	Frequency band

	420-430 MHz (1)

	2 400-2 483.5 MHz

	2 500-2 690 MHz

	3 500-3 800 MHz

	5 150-5 570 MHz

	5 570-5 725 MHz

	5 775-5 855 MHz

	5 855-5 925 MHz

	27.5-28.35 GHz

	(1) Outside the shielded zone of the Moon.



2	that, to protect radio astronomy sites in the shielded zone of the moon (see No. 22.22.1), lunar surface space stations shall ensure emissions remain below the levels found in [Option 1]: [Still under development in ITU-R WP7D: Recommendation ITU-R RA.[SZM-THRESHOLDS]] or [Option 2: the interference thresholds calculated using the methodology included in Annex X: TBD];
3 	[Further resolves may be developed.]
[bookmark: _Hlk216641942]invites a future competent Conference
1	to assess the sharing and compatibility between lunar stations to support individual or joint exploration missions on the Moon;
2	to develop the notification, frequency assignment and coordination procedures for lunar stations;
invites the ITU Radiocommunication Sector
1	to initiate studies supporting invites a future competent Conference 1 and 2;
2	to develop Reports/Recommendations to assess the compatibility between lunar surface space stations and SRS(space-to-space) operating in the lunar environment;

instructs the Director of the Radiocommunication Bureau
to bring this Resolution to the attention of relevant international organizations.


4/1.15/5.13		For All Methods: Suppression of Resolution 680 (WRC-23)
SUP
RESOLUTION 680 (WRC‑23)

Studies on frequency-related matters, including possible new 
or modified space research service (space-to-space) allocations, 
for future development of communications on the lunar surface 
and between lunar orbit and lunar surface

______________
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