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	Purpose/Objective:  To provide additions and modifications to the in-process draft CPM text on agenda item 1.16.

	Abstract: At the previous meeting, ITU-R WP 7D began development and consideration of draft CPM text for agenda item 1.16. This input is to provide updates and improvements to this text, and to merge Annexes 2 and 25 of the previous meeting’s Chair’s Report.

This document reconciles the input received so far for CPM text on agenda item 1.16 and provides specific input from the U.S. perspective.
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Introduction
At the previous meeting, ITU-R WP 7D began development and consideration of draft CPM text for agenda item 1.16. 
The U.S. offers preliminary modifications to the organization and content of the draft CPM text for WRC-27 agenda item 1.16, including insertion of No Change methods for Issue A (Resolves 1 & 2) and Issue B (Resolves 3-6). This input is to provide updates and improvements to this text, and to merge Annexes 2 and 25 of the previous meeting’s Chair’s Report. 
The United States provides its comments and proposals in the attachment to this contribution as a basis for further discussion on agenda item 1.16 within Working Party 7D. The United States emphasizes that it does not have a final position on this agenda item.
Attachment: 1
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ATTACHMENT
[Editor’s note: questions were raised about the overall structure of issues under this agenda item. It was proposed to break down the issues by band for the methods (Section 4), specifically for resolves 1 & 2; the structure of this document is not yet determined or agreed.]
1.16	to consider studies on the technical and regulatory provisions necessary to protect radio astronomy operating in specific Radio Quiet Zones and, in frequency bands allocated to the radio astronomy service on a primary basis globally, from aggregate radio-frequency interference caused by non-geostationary-satellite orbit systems, in accordance with Resolution 681 (WRC‑23);
Resolution 681 (WRC-23) – Studies of technical and regulatory provisions necessary to protect radio astronomy operating in specific Radio Quiet Zones and, in radio astronomy service primary allocated frequency bands globally, from aggregate radio-frequency interference caused by systems in the non-geostationary-satellite orbit
4/1.16/1	Executive summary
[TBD]
4/1.16/2	Background
Issue A: [TBD –Related to Resolves 1 & 2]
[TBD]
[Editor’s Note: Repetition of resolves 1 to 6 from Resolution 681 (WRC-23) is for ease of reference and this text to be deleted upon completion of this section of the draft CPM text.]
Resolves 1	studies on how the interference from unwanted emissions from a single non-GSO satellite system operating in the adjacent and nearby frequency bands in Table 1 affects the operation of RAS stations in frequency bands allocated to the RAS on a primary basis in Table 1;
Resolution 681 (WRC-23), resolves 1 concerns the technical and regulatory assessment of the data loss at RAS stations due to the unwanted emission from non-GSO systems operating in bands adjacent to selected primary RAS allocations shown in its Table 1. The resolution invites WRC-27 to consider appropriate technical and/or regulatory measures based on the results of the studies mentioned in resolves 1. Recognizing c) and d) of Resolution 681 (WRC-23) highlighted that there are no examinations currently performed by the Bureau with regard to RAS protection from satellite systems under Radio Regulations (RR) Articles 9 or 11; and that the compatibility issues between the RAS and non-GSO systems may be addressed by technical mitigation measures before satellites are launched and operational.
Resolution 681 (WRC-23), resolves 1 and 2 refer to frequencies allocated on a primary basis to the radio astronomy service of satellite services in Table 1 of Resolution 681 (WRC-23). For the frequency range 116-119.98 GHz RR No. 5.562C restricts the usage of the band to the satellite service in GSO:
“5.562C	Use of the band 116-122.25 GHz by the inter-satellite service is limited to satellites in the geostationary-satellite orbit. The single-entry power flux-density produced by a station in the inter-satellite service, for all conditions and for all methods of modulation, at all altitudes from 0 km to 1 000 km above the Earth’s surface and in the vicinity of all geostationary orbital positions occupied by passive sensors, shall not exceed -148 dB(W/(m2 × MHz)) for all angles of arrival.     (WRC‑2000)”
Since WRC-27 agenda item 1.16 through Resolution 681 (WRC-23) is restricted to the assessment of the impact of non-GSO satellite systems on radio astronomy stations, this footnote renders studies and solutions with regards to this band and the associated RAS band 114.25-116 GHz obsolete.
Resolves 2	studies on how the aggregate interference from unwanted emissions from multiple non-GSO satellite systems operating in the adjacent and nearby frequency bands in Table 1 affect the operation of RAS stations in frequency bands allocated to the RAS on a primary basis in Table 1;
Issue B: [TBD –Related to Resolves 3 to 6]
[TBD]
Resolves 3	studies on the possible recognition of the RQZs specified in considering k) above, based on their characteristics and existing ITU-R studies;
Resolves 4	studies on how the aggregate interference from single and multiple non-GSO satellite systems affects the operation of RAS stations in the RQZs specified in considering k);
Resolves 5	studies on new coexistence measures between non-GSO satellite systems and RAS stations in the RQZs specified in considering k);
Resolves 6	studies of methods to calculate the necessary separation distances between gateways of non-GSO systems operating in bands adjacent to or near RAS allocations and RAS stations protected by the RQZs specified in considering k),
4/1.16/3	 Summary and analysis of the results of ITU‑R studies
4/1.16/3.1	Relevant ITU-R Recommendations and Reports
4/1.16/3.1.1	Issue A: [TBD – rRelated to resolves Resolves 1 & and 2]
Studies under resolves 1 and 2 (Table 1) improved the technical understanding of single-entry and aggregate unwanted emissions from non-GSO systems into RAS primary bands. 

4/1.16/3.1.2	Issue B: [TBD – rRelated to resolves Resolves 3 to 6]
Studies under resolves 3–6 enhanced the technical understanding of RQZ implementation methods and coexistence issues, including those for the observatories specified in Resolution 681 (WRC-23). The findings support that managing RQZ protection is a national matter that is best addressed by administrations through specific national measures and operational coordination.  As such, no further changes are required at the international level to address RQZ protection; therefore, no changes to the Radio Regulations are warranted.

4/1.16/3.2	Interference analysis due to unwanted emissions from a single non-GSO system
[related to resolves 1 & 2]
[bookmark: _Hlk209374712][bookmark: _Hlk209374608]a)	Unwanted emissions in the band aaa
[TBD]
b)	Unwanted emissions in the band bbb
c)	…
[TBD]
n)	Unwanted emissions in the band nnn
[TBD]
4/1.16/3.23	Aggregate interference analysis due to unwanted emissions from multiple non‑GSO system
[bookmark: _Hlk209374742]a)	Unwanted emissions in the band aaa
[TBD]
b)	Unwanted emissions in the band bbb
c)	….
[TBD]
n)	Unwanted emissions in the band nnn
[TBD]
[TBD – related to resolves 3 to 6]
…
4/1.16/4	Methods to satisfy the agenda item
4/1.16/4.1	Issue A: Related to [TBD – Resolves 1 and 2]
It is noted that no regulatory output is possible under Resolution 681 (WRC-23), resolves 2
4/1.16/4.1.1 Method A1: No Change (NOC) to the Radio Regulations 
[Editor’s Note: A Method A1x No Change method may need to be created for each frequency band referenced in Table 1; e.g. NOC to 10.7-10.95 GHz FSS. This breakout will encompass the previous proposed NOC method for the RAS band 114.25-116 GHz and the associated ISS band 116-122.25 GHz]
ITU-R studies under this agenda item have shown that the existing technical and regulatory provisions sufficiently protect the RAS stations from the single entry and aggregate interference effects from unwanted emission that may be caused by non-GSO systems operating in frequency bands adjacent to the RAS, as shown in its Table 1 of Resolution 681.  Therefore, a No Change method is proposed to for each of those frequency bands under Table 1. 
	Radio astronomy frequency band
	Active space service operating in adjacent or nearby frequency band
	Active space service 
(space-to-Earth)
	NOC to Radio Regulations Method under Resolves 1 and 2

	10.6-10.7 GHz
	10.7-10.95 GHz
	FSS
	A1A

	42.5-43.5 GHz
	42-42.5 GHz
	FSS
	A1B

	76-77.5 GHz
	74-76 GHz
	FSS, MSS
	A1C

	94.1-95 GHz
	95-100 GHz
	RNSS, MSS
	A1D

	100-102 GHz
	95-100 GHz
	RNSS, MSS
	A1E

	114.25-116 GHz
	116-119.98 GHz
	ISS
	A1F

	130-134 GHz
	123-130 GHz
	FSS, MSS, RNSS
	A1G



4/1.16/4.1.1	Method A1: RAS band 114.25-116 GHz and the associated ISS band 116‑122.25 GHz
[It is proposed] to exclude the RAS band 114.25-116 GHz and the associated ISS band 116‑122.25 GHz from [further] studies under WRC-27 agenda item 1.16.
[This method is proposed as a NOC for the band 114.25-116 GHz.]
4/1.16/4.1.2	Method A2: Mandatory or Recommended thresholds in RR Footnotes WRC Resolution
This method proposes mandatory or recommended thresholds to be included in a new RR Article 5 footnotesWRC Resolution to ensure adequate protection of RAS operations in two frequency bands, as well as including in RR Appendix 4 of the Radio Regulations a commitment by the notifying administration to comply with the provisions of the footnotes.	Comment by Author: Should clarify which bands in text here.
The thresholds defined in the proposed footnotes Resolution are following the corresponding ITU-R Recommendations, as outlined in Resolution 681 (WRC-23). For frequency bands, for which Recommendation ITU-R RA.1631-0 does not provide information on the maximum gain yet, the maximum gain is provided directly, using the values provided working document towards a preliminary draft revision of Recommendation ITU-R RA.1631.
4/1.16/4.2	Issue B: Related to [TBD – Resolves 3 to 6]
[Editor’s Note: There are 2 options for NOC being proposed- B1A and B1B]
4/1.16/4.2.1	Method B1A No Change to Radio Regulations 
It has been concluded and agreed upon by the responsible and contributing working parties (WP 7D, WP 4A and WP 4C) that resolves 3 to 6 shall in no way result in any technical or regulatory changes to FSS and MSS allocations and associated regulatory procedures and/or adversely affecting the operation of these non-GSO systems.
Furthermore, in relation with the two identified Radio Quiet Zones, the matter of “coordination zone” and “protection zone” do not apply to space stations and are understood to be a national issue. In view of these points, these RQZs will not be considered under any further studies under this agenda item.
–	No changes (NOC) to the Radio Regulations.

4/1.16/4.2.2	Method B1B NOC to Radio Regulations
[Editor’s note: Method B1 also proposed No Change to the RR. If all are agreed, Method B1B might be combined with Method B1A, above.]
It has been repeatedly concluded and agreed upon by the responsible and contributing working parties (WP 7D, WP 4A and WP 4C) that resolves 3 to 6 shall in no way result;./ in any technical or regulatory changes to FSS and MSS allocations and associated regulatory procedures and/or adversely affecting the operation of these non-GSO systems.
At the same time, multiple administrations have concluded that creating RQZs assists them with enabling radio astronomy service operations by employing, among other means, those found in RR 29.9 (the use of geographical separation and site shielding).
This agenda item was the result of changing electromagnetic conditions, including increasing numbers of non-GSO satellite systems. These changes pose a growing challenge to radio astronomy service systems.
However, the impacts of these systems are not “one size fits all”. The observatories and zones in question have a range of characteristics, as do the satellite networks that are the subject of this agenda item. As such, the administrations on whose territory the RQZs reside are best situated to address protection of the observatories through mitigations, including coordination on a national basis between satellite service and radio astronomy service representatives.
Respecting these existing, successful efforts as well as national sovereignty, Method B2 proposes no change to the radio regulations in Articles 1 and 2.

4/1.16/4.2.2	Method  C  Suppression of Resolution 681
This is a general method that proposes a consequential action to suppress (SUP) Resolution 681 (WRC-23) since ITU-R studies have been completed. 



4/1.16/5	Regulatory andthen procedural considerations
[TBD]
4/1.16/5.1	For Issue A: Related to Resolves 1 and 2
4/1.16/5.1.1	For Method A1
 

NOC
ARTICLES

NOC
APPENDICES

NOC
RECOMMENDATIONS

Reasons:	The results under Resolves 1 & 2 do not identify measures of general applicability that would warrant modifying allocations, footnotes, or coordination/notification procedures in the Radio Regulations; therefore, no change to the Radio Regulations is warranted.


4/1.16/5.1.2	For Method A2A1 [band breakout]
ARTICLE 5
Frequency allocations
Section IV – Table of Frequency Allocations
(See No. 2.1)

NOC
114.25-122.25 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	114.25-116	EARTH EXPLORATION-SATELLITE (passive)
				RADIO ASTRONOMY
				SPACE RESEARCH (passive)
				5.340  5.341

	116-119.98	EARTH EXPLORATION-SATELLITE (passive)
				INTER-SATELLITE  5.562C
				SPACE RESEARCH (passive)
				5.341

	119.98-122.25	EARTH EXPLORATION-SATELLITE (passive)
				INTER-SATELLITE  5.562C
				SPACE RESEARCH (passive)
				5.138  5.341


Reasons:	

[NOC]
[114.25-116 GHz and the associated ISS band 116‑122.25 GHz]
4/1.16/5.1.3	For Method A23
[bookmark: _Toc42842383][bookmark: _Toc165301796]ARTICLE 5
[bookmark: _Toc327956583][bookmark: _Toc42842384][bookmark: _Toc165301797]Frequency allocations
[bookmark: _Toc165297789][bookmark: _Toc165301802]Section IV – Table of Frequency Allocations
(See No. 2.1)

MOD
10.7-11.7 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	10.7-10.95
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.441
(Earth-to-space)  5.484 ADD 5.16A
MOBILE except aeronautical
mobile
	10.7-10.95
		FIXED
		FIXED-SATELLITE (space-to-Earth)  5.441 ADD 5.16A
		MOBILE except aeronautical mobile

	…
	…




ADD
5.16A	Harmful interference shall not be caused to stations of the radio astronomy service using the frequency band 10.6-10.7 GHz by stations of the fixed-satellite service (No. 29.13 applies). The equivalent power flux-density (epfd) produced in the frequency band 10.6-10.7 GHz by all space stations of a non-geostationary-satellite system in the fixed-satellite service (space-to-Earth) operating in frequency band 10.7-10.95 GHz shall be in compliance with the protection criteria provided in Table 1 of Recommendation ITU‑R RA.769‑2 and Recommendation ITU‑R RA.1513‑2, using the methodology given in Recommendation ITU‑R S.1586‑1, and the radio astronomy antenna pattern described in Recommendation ITU‑R RA.1631‑0.	Comment by Author: Wouldn’t it be better to have these listed in a new WRC Res?  Could these be also mandatory or recommended levels?
Reasons:	[TBD]


MOD
86-111.8 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	95-100			FIXED
				MOBILE
				RADIO ASTRONOMY 
				RADIOLOCATION
				RADIONAVIGATION 
				RADIONAVIGATION-SATELLITE ADD 5.16B
				5.149  5.554 

	…




ADD
5.16B	Harmful interference shall not be caused to stations of the radio astronomy service using the frequency band 95-100 GHz by stations of the radionavigation-satellite service (No. 29.13 applies). The equivalent power flux-density (epfd) produced in the frequency band 100-102 GHz by all space stations of a non-geostationary-satellite system in the radionavigation-satellite service operating in frequency band 95-100 GHz shall be in compliance with the protection criteria provided in Table 1 of Recommendations ITU‑R RA.769‑2 and Recommendation ITU‑R RA.1513‑2, using the methodology given in Recommendation ITU‑R M.1583‑1, and the radio astronomy antenna pattern described in Recommendation ITU‑R RA.1631‑0 applying a maximum gain of an antenna in the radio astronomy service of 91 dBi.	Comment by Author: Same comment as before
Reasons:	[TBD]
[bookmark: _Toc166232849]APPENDIX 4 (REV.WRC-23)
[bookmark: _Toc328648889][bookmark: _Toc42084136][bookmark: _Toc166232850]Consolidated list and tables of characteristics for use in the
application of the procedures of Chapter III
[bookmark: _Toc42084139][bookmark: _Toc166232853]ANNEX 2
[bookmark: _Toc328648893][bookmark: _Toc42084140][bookmark: _Toc166232854]Characteristics of satellite networks, earth stations
or radio astronomy stations[footnoteRef:1]2     (Rev.WRC‑12) [1: 2 	The Radiocommunication Bureau shall develop and keep up-to-date forms of notice to meet fully the statutory provisions of this Appendix and related decisions of future conferences. Additional information on the items listed in this Annex together with an explanation of the symbols is to be found in the Preface to the BR IFIC (Space Services).     (WRC‑12)] 






MOD
	Items in Appendix
	A _ GENERAL CHARACTERISTICS OF THE SATELLITE NETWORK OR SYSTEM, EARTH STATION OR RADIO ASTRONOMY STATION
	Advance publication of a geostationary-
satellite network
	Advance publication of a non-geostationary-satellite network or system not subject to coordination under Section II 
of Article 9
	Notification or coordination of a geostationary-satellite network (including space operation functions under Article 2A of Appendices 30 or 30A) 
	Notification or coordination of a non-geostationary-satellite network or system
	Notification or coordination of an earth station (including notification under 
Appendices 30A or 30B) 
	Notice for a satellite network in the broadcasting-satellite service under 
Appendix 30 (Articles 4 and 5)
	Notice for a satellite network 
(feeder-link) under Appendix 30A 
(Articles 4 and 5)
	Notice for a satellite network in the fixed-
satellite service under Appendix 30B 
(Articles 6 and 8) or for Appendix 30B ESIM in accordance with 
Resolution 121 (WRC-23)
	Items in Appendix
	Radio astronomy

	...
	...
	
	
	
	
	
	
	
	
	
	

	A.17.x
	a commitment to observe the limit on equivalent power flux-density (epfd) produced at the site of a radio astronomy station in the frequency band 10.6-10.7 GHz, as defined in No. 5.16A
	
	
	
	+
	
	
	
	
	A.17.b.x
	

	A.17.x
	a commitment to observe the limit on equivalent power flux-density (epfd) produced at the site of a radio astronomy station in the frequency band 100-102 GHz, as defined in No. 5.16A
	
	
	
	+
	
	
	
	
	A.17.xx
	

	...
	...
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4/1.16/5.2	For Issue B: Related to Resolves 3 to 6
4/1.16/5.2.1	For Method B1A – No change to the Radio Regulations
[TBD]]

NOC
[bookmark: _Toc165297757][bookmark: _Toc165301770]ARTICLES
NOC
APPENDICES
NOC
RESOLUTIONS
NOC
RECOMMENDATIONS
Reasons:	


4/1.16/5.2.2	For Method B1B – No change to the Radio Regulations Articles 1, 2, and 4; SUP Resolution 681 (WRC-23) 
[Editor’s note: Method B1A also proposed No Change to the RR. If all are agreed, Method B1B might be combined with Method B1A, above.]

NOC
ARTICLES

NOC
APPENDICES

NOC
[bookmark: _Toc35789446][bookmark: _Toc35857143][bookmark: _Toc35877778][bookmark: _Toc35963722][bookmark: _Toc166147999]RECOMMENDATIONS

Reasons:	The studies conducted under Resolves 3–6 of Resolution 681 (WRC-23) improved the technical understanding of aggregate interference considerations and the variety of national approaches to RQZ implementation, but did not identify technical or regulatory measures of general applicability that would warrant modification of allocations, footnotes, or coordination/notification procedures in the Radio Regulations. Protection measures associated with the establishment and enforcement of RQZs remain under the authority of the administrations on whose territory the observatories reside, and effective protection is being achieved through comprehensive national measures and operational coordination practices. Any useful outcomes from the studies can be reflected, as appropriate, in ITU-R Reports.

4/1.16/5.3   For Method C
SUP
RESOLUTION 681 (WRC-23)
Studies of technical and regulatory provisions necessary to protect radio astronomy operating in specific Radio Quiet Zones and, in radio astronomy service primary allocated frequency bands globally, from aggregate radio-frequency interference caused by systems in the non-geostationary-satellite orbit
______________

Reasons:	The work under Resolution 681 (WRC-23) Resolves 3-6 is complete.
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