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	PROPOSALS FOR THE WORK OF THE CONFERENCE

	

	Agenda item 1.16


1.16	to study and develop technical, operational and regulatory measures, as appropriate, to facilitate the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-geostationary fixed-satellite service earth stations in motion, while ensuring due protection of existing services in those frequency bands, in accordance with Resolution 173 (WRC‑19);
Introduction
In resolves 1.16 of Resolution 811 (WRC‑19), the 2019 World Radiocommunication Conference (WRC‑19) resolved “to study and develop technical, operational and regulatory measures, as appropriate, to facilitate the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7‑20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by non‑geostationary fixed-satellite service earth stations in motion, while ensuring due protection of existing services in those frequency bands, in accordance with Resolution 173 (WRC‑19)” as part of the agenda for WRC‑23.
The CPM text includes methods below to satisfy this agenda item:
–	Method A: No changes to the Radio Regulations and suppression of Resolution 173 (WRC‑19).
–	Method B: Add a new footnote in RR Article 5 that refers to a new WRC Resolution with technical, operational, and regulatory conditions for the operation of non-GSO maritime and aeronautical ESIMs while ensuring protection of allocated services and consequential suppression of Resolution 173 (WRC‑19).
The draft CPM text and draft new Resolution were reviewed in detail only partially due to the lack of time at the meeting of WP 4A in September 2022. Notes in the text indicate the relevant parts subject to detailed consideration.
Discussion
This Administration supports Method A of the CPM Report.
However, it may consider Method B under this agenda item provided that all the issues raised below are duly resolved and agreed upon. These include but not limited to issues raised below:
[bookmark: _Hlk137660323]–	In order to make it possible to use the aeronautical and maritime earth stations communicating with non-GSO FSS systems in the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz, and 19.7-20.2 GHz (space-to-Earth), and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space), it is required to continue studies to develop technical/regulatory solution(s) for all concerns that are currently raised. Completion of studies and decisions shall be made to ensure the protection of the existing services.
[bookmark: _Hlk109930246]–	ESIMs operating with non-GSO FSS systems shall not cause unacceptable interference to the terrestrial services in those frequency bands and in adjacent frequency bands and not adversely affect these terrestrial services, and ESIMs shall not claim protection from existing radiocommunication services (including terrestrial services) in those frequency bands and adjacent frequency bands.
–	To this effect, the notifying administration of A-ESIM and M-ESIM when submitting RR Appendix 4 data elements to the Bureau: 
•	also send a firm actionable evidence, objective, measurable and enforceable commitment undertaking that in case of any interference to assignments of terrestrial services it shall immediately cease emission or reduce it to the minimum level acceptable to the interfered assignments of administration(s);
•	in case of no action taken in regard with obligation referred to above, the Bureau shall send a reminder and request that administration to comply with the requirements referred to in commitment;
•	should the interference persist 30 days after the dispatch date of the above- mentioned reminder, the Bureau shall submit the case to the subsequent meeting of the RRB for review and eventual suppression from the date base of the Bureau and inform the notifying administration accordingly.
–	With respect to other space services, it shall operate within the envelope of technical characteristics and envelope of coordination agreement. However, the procedure by which such verification is to be made needs to be clearly specified and agreed upon.
–	The only administration that could notify ESIM is the administration notifying the non‑GSO system to which the ESIM communicates. Thus, notification of any frequency assignment for ESIMs shall only be made by one single administration, which will be responsible for ESIM operation.
–	An administration the territory of which is situated inside the service area of a satellite and has provided explicit authorization to receive the service/ to be served /provided by any type of ESIM has no obligation nor any mandate, whatsoever, to be involved directly or indirectly in detection, identification, reporting, resolution of any interference caused by the operation of the ESIM that is authorized to operate.
–	Interference management mechanism and its functioning shall be clearly defined by completing relevant studies for inclusion in the draft new Resolution associated with this agenda item.
–	The current version of interference management system as described in the CPM text has not been adequately and properly analyzed and fully discussed and agreed upon since it was submitted by some administrations to one of the almost last meetings of ITU‑R study groups. Moreover, it is incomplete as there are no timing elements for each function to be performed. 
–	The use of PFD mask in order to protect terrestrial services, that shall be prepared based on studies including different operating conditions (comprising the range of aircraft altitude change), the outcome of the PFD limit would only be considered as guidance.
–	Compliance to the limit once performed by the Bureau does not release the notifying administration of A-ESIM and M-ESIM from their responsibility and commitment not to cause unacceptable interference nor claiming protection from the terrestrial services.
–	There are several other inconsistencies, shortcomings, ambiguities which were already included in CPM text and its attached draft new Resolution which shall be addressed, resolved and agreed upon.
–	That for the protection of other space services, non-GSO ESIM characteristics shall remain within the envelope characteristics as well as within the envelope of coordination agreement of typical earth stations associated with the non-GSO satellite system with which these ESIM communicate. These are including but not limited to the issues raised below, However, the procedure and approach by which such verification to be made shall be clearly defined and agreed upon. 
–	That for the protection of GSO FSS networks operating in the frequency bands 17.8-18.6 GHz, 19.7-20.2 GHz, 27.5-28.6 GHz and 29.5-30.0 GHz the relevant EPFD limits in RR Nos. 22.5C, 22.5D and 22.5F shall apply.
–	That the methodology included in the Recommendation ITU‑R S.1503-3 for determination of compliance with EPFD limits in RR Article 22 is applicable to ESIMs communicating with non-GSO FSS systems.
–	That currently pfd limit to protect EESS (passive) operating in the frequency band 18.6-18.8 GHz from non-GSO satellite systems needs more accurate consideration. Therefore, it is necessary to set up appropriate pfd limits for unwanted emissions from non-GSO satellite transmitters with which ESIM communicate.
[bookmark: _Hlk137575799]–	That receiving non-GSO ESIMs in the frequency bands 17.7-18.6 GHz and 18.8-19.3 GHz and 19.7-20.2 GHz (see RR No. 5.524) shall not claim protection from terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations.
[bookmark: _Hlk137575862]–	That transmission by non-GSO ESIMs in the frequency band 27.5-29.1 GHz shall not cause unacceptable interference to terrestrial services to which the frequency band is allocated and that operate in accordance with the Radio Regulations, and Annex 1 to the new Resolution under this agenda item shall apply the items enumerated below:
–	That the provisions in the attached Resolution under this agenda item, including Annex 1, set the conditions for the purpose of protecting terrestrial services from unacceptable interference which could likely be caused by non-GSO ESIMs in neighbouring countries in accordance with the provisions included in the Resolution in the frequency band 27.5-29.1 GHz and in the frequency band 29.5-30.0 GHz as guidance for administrations. However, the requirement not to cause unacceptable interference to, or claim protection from, terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations, will not release the notifying administration of non-GSO ESIM from its obligation mentioned above.
–	That regulatory provision, and technical and operational measures with appropriate examination methodology by the Bureau for non-GSO ESIM should be established before the implementation of the associated Resolution for this agenda item in order to ensure the protection of services to which the frequency bands are allocated and operated in accordance with the Radio Regulations. In the absence of such methodology necessary transitional measures should be developed and agreed by WRC‑23.
[bookmark: _Hlk148992289]–	That there are still several issues on the operation of ESIMs to be clarified and specified in the draft new Resolution, such as interference management mechanism and its due functionality. As well as the proper functioning of switching facility to respond to authorization provided for the operation of ESIM from the countries that did not agree with operation. 
–	That the procedure and use of “qualified finding” shall not be applied for the implementation of this Resolution due to the fact that such type of finding arising from lack of methodology for the Bureau to formulate its finding may last several years during which the non-compliance with the provisions of this Resolution could result in occurrence of unacceptable interference to the incumbent services.
–	Moreover, there are several areas on which there is no consensus either on the text or how to proceed with the implementation of the draft new Resolution [A116] (WRC‑23) contained in Section 4/1.16/5.2 of the CPM Report to WRC‑23.
Consequently, the text of the draft new Resolution [A116] (WRC‑23) is not consistent with resolves 5 of Resolution 173 (WRC‑19). Below, several amendments to the draft new Resolution [A116] (WRC‑23) contained in Section 4/1.16/5.2 of the CPM Report to WRC‑23, are proposed that could help develop Method B. 
Proposals
This Administration supports Method A of the CPM Report.


NOC	IRN/148A16/1#1877
ARTICLES
Reasons:	Based on the explanation mentioned above in Section 2. Proposals.
NOC	IRN/148A16/2#1878
APPENDICES
Reasons:	Based on the explanation mentioned above in Section 2. Proposals.
SUP	IRN/148A16/3#1879
[bookmark: _Toc39649411]RESOLUTION 173 (WRC‑19)
Use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by 
earth stations in motion communicating with non-geostationary space stations 
in the fixed-satellite service
Alternative Proposal:
This Administration may consider Method B under this agenda item provided that all the issues raised in the discussion part are duly resolved and agreed upon.
Below, several amendments to the draft new Resolution [A116] (WRC‑23) contained in Section 4/1.16/5.2 of the CPM Report to WRC‑23, are proposed that could help develop Method B. 

ADD	IRN/148A16/4#1885
draft new RESOLUTION [A116] (WRC‑23)
There are several areas in which there is no consensus either on the text or how to proceed with the implementation of this Resolution. Consequently, the text below is not consistent with resolves 5 of Resolution 173 (WRC‑19).
Resolves the ITU Radiocommunication Sector to ensure that the results of ITU‑R studies are agreed by Member States by consensus
Option 1:
Use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) 
by earth stations in motion communicating with non-geostationary 
space stations in the fixed-satellite service
Option 2:
Use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) by 
aeronautical and maritime earth stations in motion communicating 
with non-geostationary space stations in the fixed-satellite service
The World Radiocommunication Conference (Dubai, 2023),
considering
a)	that there is some interesta need for global broadband mobile satellite communications, and that some of this need could be met by allowing earth stations in motion (ESIMs) to communicate with space stations of the non-geostationary-satellite orbit (non-GSO) fixed-satellite service (FSS) operating in the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth), and 27.5-29.1 GHz and 29.5-30.0 GHz (Earth-to-space);
b)	that the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) are allocated to space services, and the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz, and 27.5-29.1 GHz are allocated to terrestrial services on a primary basis worldwide; in the countries identified in No. 5.524 of the Radio Regulations, the frequency band 19.7-20.2 GHz is allocated to the fixed and mobile services on a primary basis; and, in the countries identified in No. 5.542 of the Radio Regulations, the frequency band 29.5-30 GHz is allocated to the fixed and mobile services on a secondary basis, and used by a variety of different systems and these existing services and their future development need to be acknowledged in such a way that their current and/or future operation would be continued/functionedprotected, without any additional constraints, from the operation of non-GSO ESIMs;
NOTE: There should be a necessary assurance that these secondary status assignments could continue to render services which were designed for before any allocation be made to ESIM under agenda item 1.16 without being adversely affected. This assurance does not exist to date.
c)	that the frequency band 18.6-18.8 GHz is allocated to the Earth exploration-satellite service (EESS) (passive) and space research service (SRS) (passive) and that these services need to be protected from operation of non-GSO FSS in the space-to-Earth direction;
Option 1:
d)	that there is no specific regulatory procedure in the Radio Regulations for the coordination of non-GSO ESIMs relative to terrestrial stations for these services since the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space) are not allocated for the operation of non-GSO ESIMs;
Option 2:
No considering d) is needed
e)	that regulatory procedures and interference-management mechanisms, including necessary mitigation measures, are required for the operation of non-GSO ESIMs to protect other space and terrestrial services allocated in the frequency bands mentioned in considering a), 
considering further
Option 1:
a)	that administrations intending to authorize non-GSO ESIMs, when establishing national licensing rules, may consider adopting other interference management procedures and/or mitigation measures mutually agreed than those contained in this Resolution as long as the provisions in Annex 1 are unchanged in cross-border applications;
Option 2:
a)	that administrations intending to authorize non-GSO ESIMs, when establishing national licensing rules, may consider adopting other interference management procedures and/or mitigation measures than those contained in this Resolution as long as the provisions in Annex 1 are unchanged in cross-border applications;
Option 3:
No considering further a) is needed
ba)	that aeronautical and maritime ESIMs operating within the service area of the non-GSO FSS systems with which they communicate may provide service within the territories under the jurisdiction of multiple administrations;
cb)	that this Resolution does not establish any technical or regulatory provisions for the operation and use of land ESIMs communicating with non-GSO FSS space stations, and any authorization of land ESIMs remains strictly a national matter, taking also into account the need to avoid cross-border interference,
recognizing
a)	that the administration authorizing non-GSO ESIMs on the territory under its jurisdiction has the right to require that non-GSO ESIMs referred to above only use those assignments associated with non-GSO FSS systems which have been successfully coordinated, notified, brought into use and recorded in the Master International Frequency Register (MIFR) with a favourable finding under Articles 9 and 11, including Nos. 11.31, 11.32 or 11.32A, where applicable with the exception of No. 11.41 of the Radio Regulation;
b)	that the provisions of No. 22.2 apply to non-GSO FSS satellite systems with which ESIMs operate in the frequency band 17.7-17.8 GHz (space-to-Earth) with respect to GSO FSS and GSO BSS networks;
c)	that, under the provisions of No. 22.2, non-GSO ESIMs in the frequency bands 17.8-18.6 GHz and 19.7-20.2 GHz shall not claim protection from GSO FSS and GSO BSS networks operating in accordance with these Regulations, and non-GSO ESIMs in the frequency bands 27.5-28.6 GHz and 29.5-30 GHz shall not cause unacceptable interference to GSO FSS and GSO BSS networks operating in accordance with the Radio Regulations, and No. 5.43A does not apply in this case;
d)	that there is no obligation for any administration to authorize/license any non-GSO ESIMs to operate within the territory under its jurisdiction;
e)	that, for the implementation of the relevant parts of resolves 1.1.2 below that a non-GSO FSS system operating in the frequency bands 17.8-18.6 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5-28.6 GHz and 29.5-30 GHz (Earth-to-space) in compliance with the epfd limits referred to in Nos. 22.5C, 22.5D and 22.5F is considered as having fulfilled its obligations under No. 22.2 with respect to any geostationary-satellite network;
f)	that, with respect to GSO FSS networks, in the frequency bands 18.8-19.3 GHz (space-to-Earth) and 28.6-29.1 GHz (Earth-to-space) Nos. 9.12A and 9.13 apply, and No. 22.2 does not apply;
g)	that, for the use of the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5‑29.1 GHz and 29.5-30 GHz (Earth-to-space) by non-GSO FSS systems, No. 9.12 applies,
Option 1:
h)	that affected administrations retain their right to directly contact the registrar for the aircraft or vessel on which the ESIM operates;
[bookmark: _Hlk131324358]i) 	that in case of unacceptable interference, affected administrations may request the administration authorizing the ESIM to operate in the territory under its jurisdiction to provide any information, if available, on a voluntary basis in regard with interference,
It was emphasized that the proponent of this option is urged to provide details on how an affected administration could reach or contact an aircraft or vessel.
It was also emphasized that right of administrations are not issues to be referred to in a recognizing of any Resolution, due to the fact that the Constitution of the ITU clearly defined rights and obligations of Administrations.
Option 2:
Recognizing h) and i) are to be deleted
recognizing further 
a)	that frequency assignments to non-GSO ESIMs need to be notified to the Radiocommunication Bureau (BR);
b)	that the notification by different administrations of frequency assignments to be used by the same non-GSO satellite system could/would may create difficulties to identify the responsible administration in case of unacceptable interference;
c)	that, an administration authorizing the operation of ESIMs within the territory under its jurisdiction may modify or withdraw that authorization at any time,;
d)	that that there are still several issues on the operation of ESIMs to be clarified and specified in the draft new Resolution, such as the interference management mechanism and its due functionality, as well as the proper functioning of the switching facility to respond to authorization provided for the operation of ESIM from the countries that did not agree with operation,
resolves
1	that, for any aeronautical or maritime ESIM communicating with non-GSO FSS space stations in the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz and 19.7-20.2 GHz (space-to-Earth) and 27.5‑29.1 GHz and 29.5-30 GHz (Earth-to-space), or parts thereof, the following conditions shall apply:
1.1	with respect to space services in the frequency bands 17.7-18.6 GHz, 18.8-19.3 GHz, 19.7-20.2 GHz (space-to-Earth), and 27.5-29.1 GHz and 29.5-30 GHz (Earth-to-space), and in their adjacent bands in the frequency band 18.6-18.8 GHz, non-GSO ESIMs shall comply with the following conditions:
Option 1:
1.1bis	an administration the territory of which is situated inside the service area of a non-GSO FSS satellite system and has provided explicit authorization to receive the service/to be served by any type of ESIM has no obligation nor any mandate, whatsoever, to be involved directly or indirectly in detection, identification, reporting, resolution of any interference caused by the operation of the ESIM the operation of which was authorized:
Option 2:
No resolves 1.1bis is needed
1.1.1	to prevent potential interference with respect to satellite networks or systems of other administrations non-GSO ESIMs characteristics shall remain within the envelope characteristics and envelope of coordination of typical earth stations associated with the non-GSO FSS system with which these ESIMs communicate, however the procedure and approach by which such verifications are made need to be clearly defined and agreed upon;
1.1.1.1	for the implementation of resolves 1.1.1 above, the notifying administration for the non-GSO FSS system with which the non-GSO ESIMs communicate shall, in accordance with this Resolution, send to the BR Appendix 4 notification information related to the characteristics of the non-GSO ESIMs intended to communicate with that non-GSO FSS system, together with the commitment that the operation shall be in conformity with the Radio Regulations, including this Resolution;
[bookmark: _Hlk120693651]1.1.1.2	upon receipt of the notification information referred to in resolves 1.1.1.1 above, the Bureau shall examine it with respect to the provisions referred to in resolves 1.1.1 above, including the commitment referred to in resolves 1.1.1.1 above, and publish the result of such examination in the International Frequency Information Circular (BR IFIC);
1.1.2	the notifying administration of the non-GSO FSS system with which the ESIMs communicate shall ensure that the operation of ESIMs complies with the coordination agreements for the frequency assignments of the typical earth station of this non-GSO FSS system obtained under the provisions of Article 9 of the Radio Regulations, taking into account recognizing b) above;
1.1.3	notifying administration of the non-GSO FSS system with which the ESIMs communicate shall ensure that non-GSO ESIMs comply with the epfd limits referred to in Nos. 22.5C, 22.5D and 22.5F for the protection of GSO FSS networks operating in the frequency bands 17.8-18.6 GHz, 19.7-20.2 GHz (space-to-Earth), 27.5-28.6 GHz and 29.5-30 GHz (Earth-to-space) (see recognizing g)); 
1.1.4	non-GSO ESIMs shall not claim protection from BSS feeder-link earth stations operating in accordance with the Radio Regulations in the frequency band 17.7‑18.4 GHz;
1.1.5	with respect to protection of EESS (passive) operating in the frequency band 18.6-18.8 GHz, any non-GSO FSS systems with an orbital apogee of less than 20 000 km operating in the frequency bands 18.3-18.6 GHz and 18.8-19.1 GHz with which aeronautical and/or maritime ESIMs communicate and for which the complete notification information has been received by the BR after 1 January 2025 shall comply with the provisions indicated in Annex 3 to this Resolution;
1.1.5.1	for the implementation of resolves 1.1.6 above, the notifying administration for the non-GSO FSS system with which the non-GSO ESIMs communicate shall send to the BR the relevant Appendix 4 notification information including the commitment that the operation shall be in conformity with resolves 1.1.65 and further resolves below;
1.2	with respect to terrestrial services in the frequency bands 17.7‑18.6 GHz, 18.8-19.3 GHz, 19.7-20.2 GHz, 27.5-29.1 GHz and 29.5-30 GHz, non-GSO ESIMs shall comply with the following conditions: 
1.2.1	receiving non-GSO ESIMs in the frequency bands 17.7-18.6 GHz and 18.8-19.3 GHz and 19.7-20.2 GHz (see No. 5.524) shall not claim protection from assignments in the terrestrial services to which those frequency bands are allocated and that operate in accordance with the Radio Regulations;
1.2.2	transmitting non-GSO ESIMs in the frequency band 27.5-29.1 GHz shall not cause unacceptable interference to terrestrial services to which the frequency band is allocated and that operate in accordance with the Radio Regulations, and Annex 1 to this Resolution shall apply;
1.2.3	transmitting non-GSO ESIMs in the frequency band 29.5-30.0 GHz shall not adversely affect the operations of terrestrial services to which this frequency band is allocated on secondary basis and that operate in accordance with the Radio Regulations, and limits in Annex 1 to this Resolution shall apply with respect to administrations mentioned in No. 5.542;
Option 1:
1.2.4	the provisions in this Resolution, including Annex 1, set the conditions for the purpose of protecting terrestrial services from unacceptable interference from non-GSO ESIMs in neighbouring countries in accordance with the provisions included in resolves 1.2.2 and 1.2.3 above in the frequency band 27.5-29.1 GHz and in the frequency band 29.5-30.0 GHz; however, the requirement not to cause unacceptable interference to, or claim protection from, terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations remains valid (see resolves 6);
Option 2:
1.2.4	the provisions in this Resolution, including Annex 1, set the conditions for the purpose of protecting terrestrial services from unacceptable interference from non-GSO ESIMs in neighbouring countries in accordance with the provisions included in resolves 1.2.2 and 1.2.3 above in the frequency band 27.5-29.1 GHz and in the frequency band 29.5-30.0 GHz as guidance for administrations; however, the requirement not to cause unacceptable interference to, or claim protection from, terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations remains valid (see resolves 6);
Option 3:
1.2.4	the provisions in this Resolution, including Annex 1, set the conditions for the purpose of protecting terrestrial services from unacceptable interference from non-GSO ESIMs in neighbouring countries in accordance with the provisions included in resolves 1.2.2 and 1.2.3 above in the frequency band 27.5-29.1 GHz and in the frequency band 29.5-30.0 GHz with respect to administrations mentioned in No. 5.542; however, the requirement not to cause unacceptable interference to, or claim protection from, terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations remains valid (see resolves 6);
There is a need to further analyze the text of the above-mentioned options at WRC‑23.
NOTE: START of a section that was not discussed in detail at CPM23-2
below 1 (Applies if the relevant methodology is included in Annex 2)
1.2.5	the Bureau shall examine, in accordance with the provisions included in resolves 1.2.2 and 1.2.3 above above  and with the methodology in Annex 2, the characteristics of aeronautical non‑GSO ESIMs with respect to the conformity with the power flux-density (pfd) limits on the Earth’s surface specified in Part 2 of Annex 1 to this Resolution and publish the results of such examination in the BR IFIC; 
1.2.5.1	however, the compliance with the technical conditions in Annex 1, does not release the notifying administration of the A-ESIM and M-ESIM with respect to discharging its responsibility that such earth station shall not cause unacceptable interference and any interrelated receiving part shall not claim protection from the terrestrial stations;
2 (Applies if the relevant methodology is not included in Annex 2 by the end of WRC‑23)
[bookmark: _Hlk130718289]1.2.56	the Bureau shall examine, in accordance with the provisions included in resolves 1.2.2 and 1.2.3 above above, the characteristics of aeronautical non-GSO ESIMs with respect to the conformity with the power flux-density (pfd) limits on the Earth’s surface specified in Part 2 of Annex 1, and publish the results of such examination in the BR IFIC;
1.2.67	should the results of examination of the Bureau with respect to this resolution, including resolves 1.2.5 above, be satisfactory, the assignments in question would be published in appropriate Bureau’s Special Section and recorded in the MIFR with favourable finding, otherwise the assignments in question shall be returned to the notifying administration with the reasons theretoif the BR is unable to examine, in accordance with resolves 1.2.4 above, non-GSO aeronautical ESIMs with respect to conformity with the pfd limits specified in Part 2 of Annex 1, the Bureau shall request the notifying administration to send to BR a commitment to ensure that the aeronautical non-GSO ESIMs comply with those limits;
1.2.7	the BR shall formulate a qualified favourable finding under No. 11.31 with respect to the pfd limits contained in Part 2 of Annex 1, otherwise the BR shall formulate an unfavourable finding;
1.2.8	after the successful application of resolves 1.2.4, once the methodology to examine the characteristics of aeronautical non-GSO ESIMs with respect to conformity with the pfd limits on the Earth’s surface specified in Part 2 of Annex 1 is available, resolves 1.2.5 shall be applied by the Bureau; 
1.2.8	after the successful application of resolves 1.2.4, once the methodology to examine the characteristics of aeronautical non-GSO ESIMs with respect to conformity with the pfd limits on the Earth’s surface specified in Part 2 of Annex 1 is available, resolves 1.2.5 shall be applied by the Bureau; 
NOTE: END of a section that was not discussed in detail at CPM23-2
1.3	that, in the case unacceptable interference caused by A‑ESIM and/or M‑ESIM is reported:
Option 1:
1.3.1	only the notifying administration of the non-GSO FSS system with which ESIMs communicate is responsible for resolving the case of unacceptable interference;
Option 2:
1.3.1	the notifying administration of the non-GSO FSS system with which ESIMs communicate is responsible for resolving the case of unacceptable interference;
1.3.2	the notifying administration of the non-GSO FSS system with which the ESIMs communicate shall immediately take the required action to eliminate or reduce interference to an acceptable level; 
1.3.3	the affected administration(s) may assist resolving or provide information that would facilitate resolving the case of unacceptable interference; 
Option 1:
1.3.4	the administration authorizing the operation of A‑ESIM and M‑ESIM on territory under its jurisdiction, subject to its explicit agreement, may provide assistance, including information for the resolution of unacceptable interference;
Option 2:
1.3.4	the administration authorizing the operation of A‑ESIM and M‑ESIM on the territory under its jurisdiction shall, to the extent of its ability, cooperate to assist in the resolution of unacceptable interference, including providing information as necessary;
1.3.5	the administration responsible for the aircraft or vessel on which the ESIM operates shall provide a point of contact to assist identifying the notifying administration of the satellite with which the ESIM communicates; 
1.4	that the notifying administration of non-GSO FSS satellite system with which ESIMs communicate shall ensure that: 
1.4.1	for the operation of A‑ESIM and M‑ESIM, techniques are employed to maintain adequate antenna pointing accuracy with the associated non-GSO FSS satellite; 
1.4.2	all necessary measures shall be taken so that earth stations on aircraft and vessels are subject to permanent monitoring and control by a Network Control and Monitoring Centre (NCMC) in order to comply with the provisions in this Resolution, and are capable of receiving and immediately acting upon inter alia “enable transmission” and “disable transmission” commands from the NCMC (see Annex 4); 
1.4.3	measures are taken so that the A‑ESIM and/or M‑ESIM do not transmit on the territory under the jurisdiction of an administration, including its territorial waters and its national airspace, that has not authorized its use;
[bookmark: _Hlk131267126]1.4.4	the notifying administration of the non-GSO FSS system with which ESIMs communicate shall provide a permanent point of contact in the Appendix 4 submission and this shall be published in the relative special section of the BR IFIC for the purpose of tracing any suspected cases of unacceptable interference from A‑ESIMs or M‑ESIMs and for the purpose of immediately responding to the relevant requests; 
NOTE: START of a section that was not discussed in detail at CPM23-2
2	that non-GSO ESIMs shall not be used or relied upon for safety-of-life applications;
3	that the operation of non-GSO ESIMs within the territory, including territorial waters and airspace, of an administration shall be carried out only if a licence according to No. 18.1 of that administration is obtained, authorized by that administration;
43	that the operation of non-GSO ESIMs within the territory, including territorial waters and airspace, under the jurisdiction of any administration shall be carried out only if an authorization or a licence according to No. 18.1 of of that administration is obtained;
45	that the notifying administrations of those non-GSO FSS systems with which non-GSO ESIMs in the frequency bands as detailed in considering a) above are intended to operate shall submit a commitment to the Bureau to immediately acttake the required action to eliminate or reduce the interference to an acceptable level upon receiving a report of unacceptable interference (see resolves 56);
NOTE: END of a section that was not discussed in detail at CPM23-2
Option 1:
5	in case there is more than one administration involved in the notification of frequency assignments of the same non-GSO satellite system with which ESIMs communicate, those administrations shall nominate one administration as the notifying administration responsible to act on their behalf to be responsible to eliminate any unacceptable interference cases and inform the Bureau accordingly;
Option 2:
No resolves 5 is needed
NOTE: START of a section that was not discussed in detail at CPM23-2
Option 1
86	that the application of this Resolution does not provide regulatory status to non-GSO ESIMs different from that derived from the non-GSO FSS satellite system with which they communicate, taking into account the provisions referred to in this Resolution (see recognizing b) above),
Option 2
8	that the application of this Resolution does not provide regulatory status to non-GSO ESIMs different from that derived from the non-GSO FSS satellite system with which they communicate, taking into account the provisions referred to in this Resolution (see recognizing b) above),
7	that any course of action taken under this Resolution has no impact on the original date of receipt of the frequency assignments of the non-GSO FSS satellite system with which non-GSO ESIMs communicate or on the coordination requirements of that satellite system;
NOTE: END of a section that was not discussed in detail at CPM23-2
[bookmark: _Hlk131527999]Option 1:
8	the implementation of this Resolution remains in abeyance pending an agreement to be universally reached on the issue of the interference management system, monitoring facilities’ effectiveness and immediate response of MCNC, cessation of transmission over territories which have not explicitly authorized the functioning and operation of any ESIM over their territories providing satisfactory resolution of the problem, as referred to in recognizing further d) above,
Option 2:
8	the implementation of this Resolution is conditioned on providing a description to the administrations whose authorization is sought of interference management system(s), monitoring facilities (NCMC), dealing with the cessation of transmission over territories which have not authorized (see resolves 3) the functioning and operation of any ESIM over their territories in order to provide a satisfactory resolution of the problem as referred to in recognizing further d) above,
NOTE: Provided the description mentioned above is properly addressed and concluded, resolves 9 above may be deleted at WRC-23
8	the implementation of this Resolution is conditioned on providing a description to the administrations whose authorization is sought and convince them how the interference management system(s), monitoring facilities (NCMC), dealing with the cessation of transmission over territories which have not authorized (see resolves 3) the functioning and operation of any ESIM over their territories are performed in order to provide a satisfactory resolution of the problem as referred to in recognizing further d) above;
9	the compliance to this Resolution does in no way, whatsoever, release the notifying administration(s) from its obligation to not cause unacceptable interference nor claim protection from the incumbent services as indicated in the Resolution,
[bookmark: _Hlk116553245]resolves further
1	that ESIMs shall not cause unacceptable interference to nor claim protection from other services as referred to recognizing c) and d) in relevant resolves mentioned above and resolves 1.1.1, 1.1.4, 1.1.5, 1.2.1, 1.2.2 and 1.2.4;1.1.1.1, 1.1.6.1, 1.2.1 and 1.2.4; 
2	that the notifying administration for the ESIMs shall send to the BR, when submitting the relevant Appendix 4 data a commitment (as stipulated in resolves 5) that, upon receiving a report of unacceptable interference, the notifying administration for the non-GSO system with which ESIMs communicate shall remove such interference;the following obligation and statement shall be submitted to the Bureau: 
a)	the notifying administration of non-GSO ESIMs when submitting Appendix 4 information/data elements shall also send a firm objective, measurable, enforceable and actionable evidence commitment that in case of reported unacceptable interference undatable to immediately cease the interference or reduce it to an acceptable level. Such commitment shall be objective, measurable and enforceable;
b)	in the commitment the notifying administration of non-GSO ESIMs shall state that in case of no action taken with regard to the obligation referred to in a) above, the Bureau shall send a reminder and request that administration to comply with the requirements referred to in commitment;
c)	should the interference persist 30 days after the dispatch date of the above-mentioned reminder, the Bureau shall submit the case to the subsequent meeting of the RRB for review and eventual suppression from the database of the Bureau and inform the notifying administration accordingly;
3	that the commitment referred to in resolves further 2 shall be objective, measurable and enforceable;
43	that, in case of continued unacceptable interference despite of the commitment referred to in resolves further 2, the assignment causing interference shall be submitted to the Radio Regulation Board for review;
54	that compliance with the provisions contained in Annex 1 does not release the notifying administration of the non-GSO satellite system with which ESIMs communicate of its obligations mentioned in resolves further 1 above.
NOTE: START of a section that was not discussed in detail at CPM23-2
15	that frequency assignments to non-GSO ESIMs shall be notified by the notifying administration of the non-GSO satellite system in the FSS with which ESIMs communicate;
Option 1
26	that the notifying administration of the satellite system shall ensure that non-GSO ESIMs operate only in the territory under the jurisdiction of any administrations/country from which an authorization has been obtained, taking into account recognizing further dc) above;
Option 2
2	that the notifying administration of the satellite system shall ensure that non-GSO ESIMs operate only in the territory under the jurisdiction of any administration/country from which an authorization has been obtained, taking into account recognizing further d) above;
37	that, for the implementation of resolves further 2 above, the notifying administration of the satellite system in the FSS with which non-GSO ESIMs communicate shall ensure that ESIMs areshall be designed and operate so as to cease transmission over the territory of any administration/country from which authorization has not been obtained;
Option 1
3bis	that, for the implementation of resolves further 2 and 3 above, the system shall employ the minimum software and hardware capabilities listed in Annex 4;
[bookmark: _Hlk128851175]
Option 2 (if Annex 4 is maintained)
83bis	that, for the implementation of resolves further 2 above, the system shall employ the minimum software and hardware capabilities listed in Annex 4;
94	that, for the implementation of resolves further 1 above, the notifying administration responsible for the operation of aeronautical and maritime non-GSO ESIMs shall also be responsible for observing and complying with all relevant regulatory and administrative provisions applicable to the operation of the above-mentioned ESIMs as included in this Resolution and those contained in the Radio Regulations;
Option 1
510	that the authorization to non-GSO ESIMs to operate in the territory under the jurisdiction of an administration shall in no way release the notifying administration of the non‑GSO satellite system with which the non-GSO ESIMs communicates from the obligation to comply with the provisions included in this Resolution and those contained in the Radio Regulations;
Option 2
5	that the authorization to non-GSO ESIMs to operate in the territory under the jurisdiction of an administration shall in no way release the notifying administration of the satellite system with which non-GSO ESIMs communicate from the obligation to comply with the provisions included in this Resolution and those contained in the Radio Regulations;
Option 1
116	that, should an administration authorizing aeronautical non-GSO ESIMs agree to pfd levels higher than the limits contained in Part 2 of Annex 1 to this Resolution within the territory under its jurisdiction, such agreement shall not affect other countries that are not party to that agreement,
Option 2
6	that, should an administration authorizing aeronautical non-GSO ESIMs agree to pfd levels higher than the limits contained in Part 2 of Annex 1 within the territory under its jurisdiction, such agreement shall not affect other countries that are not party to that agreement,
instructs the Director of the Radiocommunication Bureau
1	to take all necessary actions to facilitate the implementation of this Resolution, together with providing any assistance for the resolution of interference, when required;
2	to report to future world radiocommunication conferences any difficulties or inconsistencies encountered in the implementation of this Resolution, including whether or not the responsibilities relating to the operation of aeronautical and maritime non-GSO ESIMs have been properly addressed;
3	not to examine, under No. 11.31, the conformity of non-GSO FSS systems with the provisions of resolves 1.1.5 of this Resolution,
Option 1
3	to report to future world radiocommunication conferences any difficulties or inconsistencies encountered in the implementation of Recommendation ITU‑R S.1503 for verifying that the non-GSO FSS systems under this Resolution comply with the epfd limits specified in Article 22,
Option 2
34	to report to future world radiocommunication conferences any difficulties or inconsistencies encountered in the implementation of Recommendation ITU‑R S.1503 for verifying that the non-GSO FSS systems under this Resolution comply with the epfd limits specified in Article 22;,
Option 1
5	to publish the list of non-GSO satellite systems with which ESIM communicate brought into use with information about its service area and countries authorize such use if any; this information shall be updated regularly,
Option 2:


invites administrations
to collaborate for the implementation of this Resolution, in particular for resolving interference, if any
to take into consideration the relevant recommendations to employ Annex 4 procedures when licensing/authorizing the operation of earth stations in motion in their territories,
instructs the Secretary-General
to bring this Resolution to the attention of the Secretary-General of the International Maritime Organization and of the Secretary General of the International Civil Aviation Organization.
[bookmark: _Toc119922771]NOTE: END of a section that was not discussed in detail at CPM23-2
Annex 1 to draft new Resolution [A116] (WRC‑23)
NOTE: Annex 1 was not discussed in detail at CPM23-2
WRC‑23 NEEDS TO DISCUSS THIS
Provisions for maritime and aeronautical non-GSO ESIMs to protect terrestrial services operating in the frequency band 27.5-29.1 GHz and for the frequency band 29.5-30.0 GHz with respect to/on the territories of/in relation to administrations mentioned in No. 5.542 (see No. 5.542)/as a guidance for administrations when considering to authorize the A‑ESIM and M‑ESIM in their territories
Option 1:
The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 2:
The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 3:
The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 4:
The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 5:
[bookmark: _Hlk119853661]The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 6:
The parts below contain provisions to ensure that maritime and aeronautical non-GSO ESIMs do not cause unacceptable interference in neighbouring countries to terrestrial service operations when non‑GSO ESIMs operate in frequencies overlapping with those used by terrestrial services at any time to which the frequency band 27.5-29.1 GHz is allocated and operating in accordance with the Radio Regulations. The provisions could also be used as a guidance for the operation of the non‑GSO ESIMs in 29.5-30 GHz in order not to adversely impact the secondary allocated terrestrial services.
Option 7:
The provisions below could be applied for guidance to administrations to ensure aeronautical and maritime non-GSO ESIMs do not cause unacceptable interference to terrestrial services to which the frequency band 29.5-30.0 GHz is allocated and that operate in accordance with the Radio Regulations (see No. 5.542 – Additional allocation to the fixed and mobile services on a secondary basis in some countries).
Option 1:
The provisions below also apply in the frequency band 29.5-30.0 GHz on the territories of administrations mentioned in No. 5.542.
Option 2:
The provisions below also apply in the frequency band 29.5-30.0 GHz on the territories of administrations mentioned in No. 5.542.
Part 1: Maritime non-GSO ESIMs
[bookmark: _Hlk129445736]Option 1:
1	The notifying administration of the non-GSO FSS satellite system with which maritime ESIMs communicates shall ensure compliance of the maritime ESIMs operating within the frequency band 27.5-29.1 GHz, or parts thereof, with both of the following conditions for the protection of terrestrial services to which the frequency band is allocated within a coastal State:
Option 2:
1	The notifying administration of the non-GSO FSS satellite system with which maritime ESIMs communicates shall ensure compliance of the maritime ESIMs operating within the frequency band 27.5-29.1 GHz, or parts thereof, with both of the following conditions for the protection of terrestrial services to which the frequency band is allocated within a coastal State:
Option 1:
1.1	The minimum distance from the low-water mark as officially recognized by the coastal State beyond which maritime ESIMs can operate without the prior agreement of any administration is 70 km within the frequency bands 27.5-29.1 GHz and 29.5-30.0 GHz. Any transmissions from maritime ESIMs within the minimum distance shall be subject to the prior agreement of the coastal State(s) concerned.
Option 2:
1.1	The minimum distance from the low-water mark as officially recognized by the coastal State beyond which maritime ESIMs can operate without the prior agreement of any administration is 70 km within the frequency bands 27.5-29.1 GHz and 29.5-30.0 GHz. Any transmissions from maritime ESIMs within the minimum distance shall be subject to the prior agreement of the coastal State(s) concerned.
Option 1:
1.2	The maximum maritime ESIMs e.i.r.p. spectral density towards the territory of any coastal State will be limited to 12.98/24.44 dBW in a reference bandwidth of 1/14 MHz. Transmissions from maritime ESIMs with higher e.i.r.p. spectral density levels towards the territory of any coastal State shall be subject to the prior agreement of the coastal State(s) concerned.
Option 2:
1.2	The maximum maritime ESIMs e.i.r.p. spectral density towards the territory of any coastal State will be limited to 12.98/24.44 dBW in a reference bandwidth of 1/14 MHz. Transmissions from maritime ESIMs with higher e.i.r.p. spectral density levels towards the territory of any coastal State shall be subject to the prior agreement of the coastal State(s) concerned.
Option 3:
1.2	The maximum maritime ESIMs e.i.r.p. spectral density towards the territory of any coastal State will be limited to 12.98/24.44 dBW in a reference bandwidth of 1/14 MHz. Transmissions from maritime ESIMs with higher e.i.r.p. spectral density levels towards the territory of any coastal State shall be subject to the prior agreement of the coastal State(s) concerned.
Part 2: Aeronautical non-GSO ESIMs
Option 1:
2	The notifying administration of the non-GSO FSS satellite system with which aeronautical ESIMs communicates shall ensure compliance of the aeronautical ESIMs operating within the frequency bands 27.5-29.1 GHz, or parts thereof, with all of the following conditions for the protection of the terrestrial services to which the frequency band is allocated:
Option 2:
2	The notifying administration of the non-GSO FSS satellite system with which aeronautical ESIMs communicates shall ensure compliance of the aeronautical ESIMs operating within the frequency bands 27.5-29.1 GHz, or parts thereof, with all of the following conditions for the protection of the terrestrial services to which the frequency band is allocated:
2.1	When within line-of-sight of the territory of an administration, and above an altitude of 3 km, the maximum pfd produced at the surface of the Earth on the territory of an administration by emissions from a single aeronautical ESIM shall not exceed:
Option 1:
	pfd(θ) = −124.7	(dB(W/(m2 ∙ 14 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −120.9 + 1.9 ∙ logθ	(dB(W/(m2 ∙ 14 MHz)))	for	0.01°	< θ ≤ 0.3°
	pfd(θ) = −116.2 + 11 ∙ logθ	(dB(W/(m2 ∙ 14 MHz)))	for	0.3°	< θ ≤ 1°
	pfd(θ) = −116.2 + 18 ∙ logθ	(dB(W/(m2 ∙ 14 MHz)))	for	1°	< θ ≤ 2°
	pfd(θ) = −117.9 + 23.7 ∙ logθ	(dB(W/(m2 ∙ 14 MHz)))	for	2°	< θ ≤ 8°
	pfd(θ) = −96.5	(dB(W/(m2 ∙ 14 MHz)))	for	8°	< θ ≤ 90.0°
Option 2:
	pfd(θ) = −136.2	(dB(W/(m2 ∙ 1 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −132.4 + 1.9 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	0.01°	< θ ≤ 0.3°
	pfd(θ) = −127.7 + 11 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	0.3°	< θ ≤ 1°
	pfd(θ) = −127.7 + 18 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	1°	< θ ≤ 2°
	pfd(θ) = −129.4 + 23.7 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	2°	< θ ≤ 8°
	pfd(θ) = −108	(dB(W/(m2 ∙ 1 MHz)))	for	8°	< θ ≤ 90.0°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).
2.2	When within line-of-sight of the territory of an administration, and up to an altitude of 3 km, the maximum pfd produced at the surface of the Earth on the territory of an administration by emissions from a single aeronautical ESIMs shall not exceed:
	pfd(θ) = −136.2	(dB(W/(m2 ∙ 1 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −132.4 + 1.9 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	0.01°	< θ ≤ 0.3°
	pfd(θ) = −127.7 + 11 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	0.3°	< θ ≤ 1°
	pfd(θ) = −127.7 + 18 ∙ logθ	(dB(W/(m2 ∙ 1 MHz)))	for	1°	< θ ≤ 12.4°
	pfd(θ) = −108 	(dB(W/(m2 ∙ 1 MHz))) 	for 	12.4°	< θ ≤ 90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).
Option 1:
2.3	The pfd levels provided in §§ 2.1 and 2.2 above relate to the pfd and angles of arrival that shall be obtained using free-space propagation and attenuation due to the aircraft fuselage. Unless there is an available ITU‑R Recommendation to calculate attenuation due to the aircraft fuselage in the bands 27.5-29.1 GHz and 29.5-30 GHz, the following figure shall be used for the calculation of attenuation due to the aircraft fuselage in these bands.
[image: ]
Option 2:
2.3	The pfd levels provided in §§ 2.1 and 2.2 above relate to the pfd and angles of arrival that shall be obtained using free-space propagation and attenuation due to the aircraft fuselage. Unless there is an available ITU‑R Recommendation to calculate attenuation due to the aircraft fuselage in the bands 27.5-29.1 GHz and 29.5-30 GHz, the following figure shall be used for the calculation of attenuation due to the aircraft fuselage in these bands.
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Option 3:
2.3	The pfd levels provided in §§ 2.1 and 2.2 above relate to the pfd and angles of arrival that shall be obtained using free-space propagation and attenuation due to the aircraft fuselage. Unless there is an available ITU‑R Recommendation to calculate attenuation due to the aircraft fuselage in the bands 27.5-29.1 GHz and 29.5-30 GHz, the following figure shall be used for the calculation of attenuation due to the aircraft fuselage in these bands.
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Option 4:
2.3	The pfd levels provided in §§ 2.1 and 2.2 above relate to the pfd and angles of arrival that shall be obtained using free-space propagation and attenuation due to the aircraft fuselage. Unless there is an available ITU‑R Recommendation to calculate attenuation due to the aircraft fuselage in the bands 27.5-29.1 GHz and 29.5-30 GHz, the following figure shall be used for the calculation of attenuation due to the aircraft fuselage in these bands.
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Option 5:
2.3	The pfd levels provided in §§ 2.1 and 2.2 above relate to the pfd and angles of arrival that shall be obtained using free-space propagation and attenuation due to the aircraft fuselage. Unless there is an available ITU‑R Recommendation to calculate attenuation due to the aircraft fuselage in the bands 27.5-29.1 GHz and 29.5-30 GHz, the following figure shall be used for the calculation of attenuation due to the aircraft fuselage in these bands.
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Option 1:
2.4	An aeronautical ESIM operating in the 27.5-29.1 GHz band, or portions thereof, within the territory of an administration that has authorized fixed-service and/or mobile-service operation in the same frequency bands shall not transmit in these frequency bands without prior agreement of that administration (see also resolves 3/of this Resolution).
Option 2:
2.4	An aeronautical ESIM operating in the 27.5-29.1 GHz  band, or portions thereof, within the territory of an administration that has authorized fixed-service and/or mobile-service operation in the same frequency bands shall not transmit in these frequency bands without prior agreement of that administration (see also resolves 3 of this Resolution).
Option 1:
2.5	The maximum power in the out-of-band domain should be attenuated below the maximum output power of the aeronautical ESIM transmitter as described in Recommendation ITU‑R SM.1541.
Option 2:
2.5	Higher pfd levels than those provided in §§ 2.1 and 2.2 above produced by aeronautical non-GSO ESIMs on the surface of the Earth within an administration shall be subject to the prior agreement of that administration. 
[bookmark: _Toc119922772][bookmark: _Hlk114324135]NOTE: Annex 2 was not discussed in detail at CPM23-2.
Annex 2 to draft new Resolution [A116] (WRC‑23)
Methodology with respect to the examination referred to in Scenario 1 resolves 1.2.5 
[bookmark: _Toc119922774]Annex 3 to draft new Resolution [A116] (WRC‑23) 
Provisions for non-GSO FSS systems[footnoteRef:1]1 transmitting to aeronautical and/or maritime ESIMs operating in or over an ocean in the frequency bands 
18.3-18.6 GHz and 18.8-19.1 GHz with respect to EESS (passive) 
operating in the frequency band 18.6-18.8 GHz 
(in accordance with resolves 1.1.6) [1: 1 	These provisions do not apply to non-GSO systems using orbits with an apogee less than 2 000 km that employ a frequency reuse factor of at least three.] 

Option 1: 
Non-GSO fixed-satellite space stations operating with an orbit apogee less than 20 000 km in the frequency bands 18.3-18.6 GHz and 18.8-19.1 GHz with an aeronautical or maritime ESIM shall not exceed a pfd produced at the surface of the oceans across the 200 MHz of the frequency band 18.6-18.8 GHz, of −123 dB(W/(m² ∙ 200 MHz)). This value can be exceeded provided that the non-GSO fixed-satellite system does not exceed a pfd across the 200 MHz of the frequency band 18.6-18.8 GHz of −137 dB(W/(m² ∙ 200 MHz)) averaged over an area of 10 000 000 km² at the surface of the oceans.
Option 2: 
Non-GSO fixed-satellite space stations operating with an orbit apogee less than 20 000 km in the frequency bands 18.3-18.6 GHz and 18.8-19.1 GHz over oceans with aeronautical or maritime ESIM shall not exceed the following pfd values produced at the surface of the oceans across the 200 MHz of the 18.6-18.8 GHz band:
	−123 dB(W/(m² · 200 MHz)) for non-GSO FSS space stations operating at orbital altitudes greater than 2 000 km;
	−117 dB(W/(m² · 200 MHz)) for non-GSO FSS space stations operating at orbital altitudes between 1 000 km and 2 000 km;
	−104 dB(W/(m² · 200 MHz)) for non-GSO FSS space stations operating at orbital altitudes below 1 000 km.
[bookmark: _Hlk130784936]Option 3:
Any non-GSO fixed satellite space station operating in the frequency bands 18.3-18.6 GHz and 18.8-19.1 GHz with (i) an orbit apogee less than 20 000 km (ii) communicating with an aeronautical or maritime ESIM over the ocean, and (iii) for which complete notification information has been received by the Radiocommunication Bureau after 1 January 2025, shall not exceed an unwanted emission power flux-density produced at the surface of the ocean in the 18.6-18.8 GHz band, based on the following piecewise equation:
	for N ≥ 10:
	pfd = min(−77 − 10 * log(S) −110)
	dB(W/(m² · 200 MHz))

	for N < 10:
	pfd = min(−67 − 10 * log(S) − 10 * log(N), −110)
	dB(W/(m² · 200 MHz))


	where S is the non-GSO fixed satellite space station 3 dB beam footprint area on the ground expressed in km² and N is the maximum number of co-frequency beams generated by the non-GSO fixed satellite system within a 10 000 000 km2 square on the Earth.
NOTE: Annex 4 was not discussed in detail at CPM23-2
WRC‑23 NEEDS TO DISCUSS THIS ANNEX
Option 1:
Annex 4 to draft new Resolution [A116] (WRC‑23)
Required/ ESIM software and hardware capabilities 
In order to enable the ESIM to cease transmission when the conditions described are met, the ESIM network shall be designed with appropriate software or hardware capabilities. The table below describes applicable minimum software and hardware capabilities, with a justification for their requirement.
In order to enable the ESIM to cease transmission when the conditions described are met, the ESIM network shall be designed with appropriate software or hardware capabilities. The table below describes applicable minimum software and hardware capabilities, with a justification for their requirement.
Option 1:
Also, it is important to note that the NCMC has a database of allowed power spectral density limits per angles (azimuth, elevation and skew), altitude and attitude that are critical to ensure pfd limits are met. The NCMC draws upon this comprehensive and detailed database of allowed levels and continually monitors feedback from the terminal to ensure emissions are fully compliant with regulatory limits. 
Option 2:
Also, it is important to note that the NCMC has a database of allowed power spectral density limits per angles (azimuth, elevation and skew), altitude and attitude that are critical to ensure pfd limits are met. The NCMC draws upon this comprehensive and detailed database of allowed levels and continually monitors feedback from the terminal to ensure emissions are fully compliant with regulatory limits. 
Option 1:
For each ESIM, the NCMC will have a record of the location, the latitude, longitude and altitude, the transmit frequency, channel bandwidth and satellite system. This data can be made available to an administration or authorized agency for the purposes of detecting and resolving interference events.
Option 2:
For each ESIM, the NCMC will have a record of the location, the latitude, longitude and altitude, the transmit frequency, channel bandwidth and satellite system. This data can be made available to an administration or authorized agency for the purposes of detecting and resolving interference events.
Option 1:
Table a4-1
Minimum ESIM capabilities and justification
	Capability
	Justification

	GNSS (or other geolocation capabilities)
	Required to assess the ESIM’s geographic location so the ESIM is aware when entering an administration’s territory that has not given authorization and feedback to software to cease transmissions accordingly.

	Monitor loss of frequency lock
	Required to anticipate an error in transmission frequency, which could potentially lead to interference out of assigned transmission band.

	Monitor loss of LO signal
	Required to anticipate an error in transmission frequency, which could potentially lead to interference out of assigned transmission band.

	Internal power off/on/reset
	Required for the ESIM to have the ability to self-power down after experiencing a fault condition, then restart or power back on when fault is resolved.

	Disable/enable transmission and level adjustment
	Required to cease, adjust and re-enable transmissions as necessary to mitigate interference or unauthorized transmissions.

	Receive and execute commands from NCMC
	Required to receive commands to enable/disable transmission from NCMC or other commands as necessary to mitigate interference or unauthorized transmissions.



Option 2:
Table a4-1
Minimum ESIM capabilities and justification
	Capability
	Justification

	GNSS (or other geolocation capabilities)
	Required to assess the ESIM’s geographic location so the ESIM is aware when entering an administration’s territory that has not given authorization and feedback to software to cease transmissions accordingly.

	Monitor loss of frequency lock
	Required to anticipate an error in transmission frequency, which could potentially lead to interference out of assigned transmission band.

	Monitor loss of LO signal
	Required to anticipate an error in transmission frequency, which could potentially lead to interference out of assigned transmission band.

	Monitor and control of the transmission frequency
	Required to anticipate an error in transmission frequency, which could potentially lead to interference out of assigned transmission band.

	Internal power off/on/reset
	Required for the ESIM to have the ability to self-power down after experiencing a fault condition, then restart or power back on when fault is resolved.

	Disable/enable transmission and level adjustment
	Required to cease, adjust and re-enable transmissions as necessary to mitigate interference or unauthorized transmissions.

	Receive and execute commands from NCMC
	Required to receive commands to enable/disable transmission from NCMC or other commands as necessary to mitigate interference or unauthorized transmissions.



Option 1:
Furthermore, the ESIM shall have the ability to enter the states described in Table A4‑2. These states are required to ensure the ESIM is in the correct radio-interface state after some event (such as an initial boot or resuming operations after a fault) and can test system functionality is correct before radiating to avoid any transmission errors.
Option 2:
Furthermore, the ESIM shall have the ability to enter the states described in Table A4‑2. These states are required to ensure the ESIM is in the correct radio-interface state after some event (such as an initial boot or resuming operations after a fault) and can test system functionality is correct before radiating to avoid any transmission errors.
Option 1:
Table A4-2
ESIM states and events[footnoteRef:2]1 [2: 	] 

	ESIM state
	Radio-interface state
	Corresponding event

	Non-valid
	Emissions disabled
	After power-on, until ESIM can receive commands from NCMC and no-fault conditions are present
After any failure/fault
During system checks

	Initial phase
	Emissions disabled
	When waiting for a transmission enable or disable command from NCMC

	Transmission enabled
	Carrier-off
	No carrier transmitted/need for carrier to be transmitted
Receive synchronization is lost
Pointing threshold is exceeded

	
	Carrier-on
	During transmission and ESIM is correctly pointed

	Transmission disabled
	Emissions disabled
	When commanded by NCMC or ESIM automatically enters based on a “Cease Transmission” condition
In locations where transmission is not permitted



Option 2: Suppression of Table A4-2
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