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[bookmark: dbreak]Introduction
Agenda item 1.8 of WRC-23, as contained in Resolution 811(WRC-19) stipulates that:
“Review and possible revision of Resolution 155 (Rev.WRC-19) and No. 5.484B in the frequency bands to which they apply “
This agenda item is supported by Resolution COM 6/7(WRC-19) and now is labelled as Resolution 171 (WRC-19).
In this connection, it is worth to mention that WRC-19 adopted two important decisions, which are relevant to the expected ITU-R studies to be carried out for the review and possible revision of Resolution 155 (Rev. WRC-19).
Relevant parts of these two important decisions, which are applicable to the above review, are summarized below:
1	For any safety of life aspects only radiocommunication networks/system with primary allocation shall be used;
2	Principles apply to ESIM aircraft which is almost identical to UAV/CNPC are applicable to the subject review due to the fact that ESIM aircraft and UAV/CNPC are identical with a very minor exception that the former shall not be used for communication involving safety of life aspect and thus in all other area the two types of earth stations are identical in function and operation;
More than 3 years of hard works were carried out by ITU-R, including CPM19-2 at previous study cycle as well as more than twenty sessions at WRC-19 to finalize and adopt
 Resolution 169 (WRC-19) by consensus;
Proposal
Taking into account the above, the following contribution proposed by I.R. of Iran relating to the “Review and possible revision of Resolution 155 (Rev.WRC-19) and No. 5.484B in the frequency bands to which they apply “is attached. In this contribution, modified version of Resolution 155 (WRC-15) as adopted by WRC-19 and currently contained in Resolution 171 (WRC-19), are merged into one document adding two references from the Radio Regulations together with consequential changes as necessary;
Annex 4 to Administrative Circular-Letter CA/251 dated 16 December 2019 (page 7, Results of the CPM23-1) stipulates that:
Quote 
	“In assigning agenda items 1.6, 1.7 and 1.8 to WP 5B, CPM23-1 noted that these agenda items have satellite components that require the expertise of SG 4 participants. WP 5B is therefore invited to establish a new working group (WG) with responsibility for agenda items 1.6, 1.7 and 1.8 chaired by a satellite expert. WP 5B is also invited to organize its meetings to facilitate contributions from experts in WPs 4A and 4C in regards to the above WG and to agenda item 1.11.  WPs 4A and 4C are invited to designate rapporteurs to facilitate interaction between the Working Parties and satellite experts are encouraged to participate in the work in WP 5B.
It was noted that several agenda items have overlapping frequency bands, as shown in Table 1 below.  The responsible groups are invited to exchange the necessary characteristics, parameters and protection criteria to complete studies addressing mutual compatibility and sharing feasibility among the applicable services/applications.  They should coordinate their work and review, as appropriate, the progress of studies so that any potential difficulties can be addressed.
Table 1
	1.2 (IMT)
WP 5D
	1.8 (Resolution 155)
WP 5B
	1.16 (non-GSO FSS ESIMs)
WP 4A
	1.17 (ISL)
WP 4A
	1.18 
(narrowband MSS)
WP 4C

	3 300-3 400 MHz (Region 1&2)
	
	
	
	3 300-3 400 MHz (Region 2)

	
	19.7-20.2 GHz (s-E)
	19.7-20.2 GHz (s-E)
	
	

	
	29.5-30 GHz (E-s)
	29.5-30 GHz (E-s)
	27.5-30 GHz (s-s)
	



Unquote
In this connection, in addition to the needs for coordination among Working Parties 4A and 5B, relating to the exchange of information as referred to in the quoted paragraph from Annex 4 to the CPM23-1 Report, it is obvious that there is a potential interference source to/from UAV/CNPC and ESIM in agenda item 1.16 which intended to operate on the same frequency range in Ka band as of that UAV/CNPC as part of UAS which needs to be studied and included in the corresponding parts of CPM-23-2 Report for these agenda items.
In view of the above, the merged document is covering both Resolutions and rearrange them based on structure of Resolution 171 (WRC-19), in order to avoid any contradiction between the two Resolutions dealing with a subject, which is almost identical as stated in paragraph 2 above.
Therefore Annexes to both Resolutions 155 (Rev.WRC-19) and 169 (WRC-19) have been revised and merged appropriately to new Annexes for Resolution 155 (Rev.WRC-19), as both of them address almost identical issues but they are inconsistent with each other.

Attachment: 1
ATTACHMENT
Working document towards preliminary draft revision of Resolution 155
Resolution 155 (Rev.WRC-1923)
[bookmark: _Toc450048645]Regulatory provisions related to earth stations on board unmanned aircraft, which operate with geostationary-satellite networks in the fixed-satellite 
service in certain frequency bands not subject to a Plan of Appendices 30, 
30A and 30B for the control and non-payload communications of 
unmanned aircraft systems in non-segregated airspaces[footnoteRef:1]* [1: *	May also be used consistent with international standards and practices approved by the responsible civil aviation authority.] 

The World Radiocommunication Conference (Sharm el-SheikhX, 202319),
considering
a)	that the operation of unmanned aircraft systems (UAS) requires reliable control and non-payload communication (CNPC) links, in particular to relay air traffic control communications and for the remote pilot to control the flight;
b)	that satellite networks may be used to provide CNPC links of UAS beyond the line-of-sight, as shown in Annex 1;
c)	that CNPC links between space stations and stations on board unmanned aircraft (UA) are proposed to be operated under this Resolution in the primary fixed-satellite service (FSS) in frequency bands shared with other primary services, including terrestrial services, however that would not preclude the use of other available allocations to accommodate this application,;
d)	that UAS CNPC links relate to the safe operation of UAS and have to comply with technical aeronautical standards, aeronautical flight rules and regulatory requirements;
e)	that appropriate regulatory and interference-management mechanisms are necessary for the safe operation of UAV/CNPC,
considering further
that UAS CNPC links relate to the safe operation of UAS and have to comply with certain technical, operational and regulatory requirements, a)	 that the frequency bands referred to in resolves 1 of this Resolution are also allocated to terrestrial and space services used by a variety of different systems, and these existing services and their future development need to be fully protected, without the imposition of any additional constraints, from the operation of UAV/CNPC ; 
b)        that ITU-R studied whether UAV/CNPC are capable of protecting all services including non-GSO mobile-satellite service receivers in the frequency bands mentioned in the resolves 1 of this Resolution; 
c) 
d) that ITU-R did not study the impact of existing services on the operation of UAV/CNPC.

	Noting
a)	that this conferenceWRC-15 has adopted Resolution 156 on the use of earth stations  inon mobile motionplatform communicating with geostationary FSS space stations in the frequency bands 19.7-20.2 GHz and 29.5-30.0 GHz;
b)	that Report ITU‑R M.2171 provides some information on characteristics of UAS and spectrum requirements to support their safe operation in non-segregated airspace;
b)c)	that there is a likelihood that interference generated to/from ESIM (new agenda item 1.16 of WRC-23) intended to function on the same Ka part of the frequency range assigned to UAV/CNPC part of UAS,
taking into account
a)	that UAV/CNPC and ESIM aircraft contained in Resolution 171 (Rev.WRC-19) and Resolution 169(WRC-19) as adopted by WRC-19 are almost identical in the overwhelming majority of cases except that contrary to UAV/ CNPC in the context of UAS, ESIM aircraft would not be used or relied upon for safety-of-life applications; 
b)	that WRC-19 in adopting Resolution 169 (WRC-19) did not agree to establish a single  PFD value/ limit on how to protect terrestrial service from ESIM aircraft nor there was consensus on whether or not ESIM aircraft should stop transmission or reduce the level of emission below certain altitude say 6 Km above the ground for the protection of terrestrial services,

taking into account further

a)	that there was no consensus at WRC-19 on how the interference caused by a single or multiple ESIM aircrafts as contained in Resolution 169 (WRC-19) to terrestrial services could be practically managed;
b)	that the operation of UAV/CNPC within the territorial airspace, of an administration is subject to prior specific agreement by the above-mentioned administration; 
c)	that the status of UAV/ CNPCs is derived from the GSO FSS network with which they communicate taking into account the provisions referred to in Resolution 1690(WRC-19)(see recognizing a) &b) below,
recognizing
that the UAS CNPC links will operate in accordance with international standards and recommended practices and procedures established in accordance with the Convention on International Civil Aviation;
Editorial Note: recognizing a) above plus a few modifications moved to the recognizing d).
a)	that the administration authorizing the operation of UAV/CNPC on territorial airspace  under its jurisdiction has the right to require that the UAV/CNPC referred to above only use those assignments associated with GSO FSS networks which have been successfully coordinated, notified, brought into use, the date of bringing into use has been confirmed and recorded in the Master International Frequency Register with a favorable finding under Article 11, including Nos.11.31, 11.32 or 11.32A where applicable, and except those assignments that have not successfully completed coordination procedures under No.11.32 by applying Appendix 5 § 6.d.i;
2 b)	that any course of action taken under this Resolution has no impact on the original date of receipt of the frequency assignments of the GSO FSS satellite network with which earth stations on board UA communicate or on the coordination requirements of that satellite network;
c)	that successful compliance with this Resolution does not oblige any administration to authorize/license any earth station on board UA to operate within the territorial airspace under its jurisdiction;
d)	that the operation of UAS CNPC links will governed by and operate in accordance with invention on International Civil Aviation;
be)	 that, in this Resolution, conditions are provided for operations of CNPC links without prejudging whether the International Civil Aviation Organization (ICAO) would be able to develop standards and recommended practices to ensure safe operation of UAS under these conditions,
recognizing further
a)	that WARC-ORB -88 established network coordination procedure by which uplink and downlink of a network is considered as an overall link of that network so as the earth station and space station of a satellite constituted as “A Network”;
b)	that UAV/CNPC has one forward uplink and one forward down link and its associated UAS has also one return uplink and one return down link; assignments used for safety of life aspects are of primary status as confirmed, recognized and agreed by WRC-19 when addressing GMDSS issue under agenda item 1.8 of WRC-19,
resolves
1	 that assignments to stations of geostationary FSS satellite networks operating in the frequency bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz (space-to-Earth) in Region 2, 12.2-12.5 GHz (space-to-Earth) in Region 3, 12.5-12.75 GHz (space-to-Earth) in Regions 1 and 3 and 19.7-20.2 GHz (space-to-Earth), and in the frequency bands 14‑14.47 GHz (Earth-to-space) and 29.5-30.0 GHz (Earth-to-space), may be used for UASCNPC links in non-segregated airspace[footnoteRef:2]*, provided that the conditions specified in resolves below are met; [2: *	May also be used consistent with international standards and practices approved by the responsible civil aviation authority.] 

2	that earth stations in motion on board UA may communicate with the space station of a geostationary FSS satellite network operating in the frequency bands listed in resolves 1 above, provided that the class of the earth station in motion on board UA is matched with the class of the space station and that other conditions of this Resolution are met (see also instructs the Director of the Radiocommunication Bureau 3 below);
3               that the frequency bands specified in resolves 1 shall not be used for the UAS CNPC links before the adoption of the relevant international aeronautical standards and recommended practices (SARPs) consistent with Article 37 of the Convention on International Civil Aviation, taking into account instructs the Director of the Radiocommunication Bureau 4;
Editorial Note: resolves 3) above moved to resolves 8) below.
3	that with respect to satellite networks or systems of other administrations, to which the frequency bands referred to in resolves 1) above are allocated and operating in accordance with the Radio Regulations:
3.1	that the UAV/CNPC characteristics and coordination agreement shall remain within the envelope characteristics and agreements of typical or specific earth stations associated with the satellite network with which these UAV/CNPC communicates;
3.2	that the use of UAV/CNPC shall not cause more interference and shall not claim more protection than for typical or specific earth stations in this GSO FSS network; To this effect the initial interference and protection reference of the above-mentioned earth station(s) need to be identified and made available for the implementation of this resolution;
3.3	that, in order to apply resolves 3.1 above administrations responsible for the FSS network to be used for UAS CNPC links shall provide the level of interference for the reference assignments of the network used for CNPC links upon request by an administration authorizing the use of UAS CNPC links within its territory;
3.4	earth stations on board UA shall be designed and operated so as to be able to operate with interference caused by other satellite networks resulting from application of Articles 9 and 11. To this effect, the manner in which such actions taken need to be provided by the authorization demanding entity to the administration requested to authorize the operation;
3.5	the notifying administration of the GSO FSS network with which UAV/CNPC communicate shall ensure that the operation of UAV/CNPC complies with the coordination agreements for the frequency assignments of the typical or specific earth station of this GSO FSS network initially obtained under the relevant provisions of the Radio Regulations;
3.6	for the implementation of resolves referred to above the notifying administration for the GSO FSS network with which UAV/CNCP communicate shall, in accordance with this Resolution, send to the Bureau the relevant Appendix 4 notification information related to the characteristics of the UAV/CNPC intended to communicate with that GSO FSS network, together with the commitment that the UAV/CNPC operation shall be in conformity with the Radio Regulations, including this Resolution;
3.7	that upon receipt of the notification information referred to above, the Bureau shall examine it with respect to the provisions referred to in resolves 3 above and, using any additional information available to it and publish the result of such examination in the International Frequency Information Circular (BR IFIC);
3.8	for the protection of non-GSO FSS systems operating in the frequency band referred to in resolves 1 above UAV/ CNPC communicating with GSO FSS networks shall comply with the provisions contained in Annex 3 to this Resolution;
3.9	with respect to the protection of non-GSO MSS feeder links of non-GSO systems for which complete coordination information was received before, and for which feeder-link earth stations were in service as of, DD/MM/2023 in the frequency band 29.5-30 GHz, UAV/CNPC communicating with GSO FSS networks should consider Annex 3bis to this Resolution;
3.10	the potential interference to/from ESIM referred to in agenda item 1.16 of WRC-23 and UAV/ CNPC subject to agenda item 1.8 needs to be carefully analyzed, and taken into account with necessary regulatory provision included in outcome of studies regarding agenda item 1.16 clearly indicating that ESIM shall not cause unacceptable interference to nor claim protection from UAV/CNPC subject to Resolution 155 (Rev. WRC-23);

Editorial Note: Resolves 4 has been replaced by another regulatory provisions agreed at WRC-19 under Resolution 169(WRC-19)
4	that with respect to the protection of terrestrial services to which the frequency bands referred to in resolves 1 above are allocated and operating in accordance with the Radio Regulations, UAV/CNPC shall comply with the following conditions: 
4.1	that receiving UAV/CNPC in the relevant parts of frequency bands referred to in resolves 1 shall not claim protection from terrestrial fixed and mobile services;
4.2	that transmitting UAV/CNPC in the relevant parts of frequency bands referred to in resolve 1 above shall not cause unacceptable interference to fixed and mobile terrestrial services; 
4.3	that the provisions in this Resolution, including in Annex 2 of this Resolution, once carefully examined, verified and validated, set the conditions for the purpose of merely providing guidance, to the concerned terrestrial administrations over its airspace such UAV/ CNPC operate, subject to their explicit agreement provided to the notifying administration of UAV/CNPC and copied to the Bureau;
4.4	that for the protection of terrestrial services from interference caused by UAV/CNPC including those interference emanated from the neighboring countries in the frequency bands referred to in resolves 1 above by the pfd limit contained in Annex 2 of the Resolution, once carefully examined, verified and validated is a fundamental criteria for the application of this Resolution in regard with terrestrial fixed and mobile service;
4.5	that even if the criteria of protection as mentioned in the Annex 2 of this Resolution, once carefully examined, verified and validated, are fully met the condition that UAV/CNPC shall continue to prevail:
4.5.1	not to claim protection from, terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations;
4.5.2	not to cause unacceptable interference to terrestrial services to which the frequency bands are allocated and operating in accordance with the Radio Regulations;
4.5.3	the terms and conditions contained in the commitments submitted with Appendix 4 of the subject UAV/CNPC to the Bureau fully prevail and remain valid (see resolves 5 below);
4.6	that for the application of above resolves, the Bureau shall examine the characteristics of  UAV/ CNPC as communicated to it with respect to the conformity with the power flux-density (pfd) limits on the Earth’s surface specified in relevant part of Annex 2 and publish the results of such examination in the BR IFIC; 
4.7	that if the Bureau is unable to examine and verify the conformity of UAV/CNPC with respect to conformity with the pfd limits on the Earth’s surface specified in relevant part of Annex 2 of this Resolution, once carefully examined, verified and validated, or it finds that the characteristics and coordination agreement initially obtained when the typical or specific earth station of the GSO FSS with which the UAV/CNPC communicates with are outside or more sensitive than the characteristics and do not correspond to the level of coordination agreement initially reach when GSO FSS was coordinated the submitted appendix 4 notice of UAV/ CNPC shall be returned to the notifying administration;,
3..	5	that earth stations of UAS CNPC links shall operate within the notified and recorded technical parameters of the associated satellite network, including specific or typical earth stations of the geostationary FSS satellite network(s) as published by the Radiocommunication Bureau;
Editorial Note: this has been replaced by more appropriate provisions as adopted by WRC-19 in Resolution 169(WRC-19)
5	that the notifying administration for the GSO FSS network with which the UAV/ CNPCs communicate shall send to the Bureau a commitment that, upon receiving a report of unacceptable interference, the notifying administration for the GSO FSS network with which the UAV/ CNPCs communicate shall follow the procedures in resolves 6 below;
6              that earth stations of UAS CNPC links shall not cause more interference to, or claim more protection from, other satellite networks and systems than specific or typical earth stations as indicated in resolves 5 as published by the Bureau;
Editorial Note: Obtaining such information is very difficult, if not impossible due to its unavailability by public
6	that in case of unacceptable interference caused by any type of UAV/CNPC;
6.1	the administration of the country in which the UAV/CNPC is authorized, should investigate on the matter and provide, to the extent of its ability, any information on the operation of the UAV/ CNPC and a point of contact to provide such information; 
6.2	the notifying administration of the GSO FSS network with which the UAV/ CNPC communicates shall;
a)	appoint a permanent point of contact to deal with such matter;
b)	individually or jointly, (with the notifying administration of UAV/CNPC) or, as the case may be, upon receipt of a report of unacceptable interference take any and all necessary actions and measures to eliminate or reduce interference to an acceptable level; 
7	that, in order to apply resolves 6 above, administrations responsible for the FSS network to be used for UAS CNPC links shall provide the level of interference for the reference assignments of the network used for CNPC links upon request by an administration authorizing the use of UAS CNPC links within its territory;
Editorial Note: see Editorial Note under resolves above
7	that the administration responsible for the GSO FSS satellite network with which UAV/CNPC communicate shall ensure:
7.1	that associated GSO FSS satellite, without inadvertently tracking adjacent GSO satellites, are employed; 
7.2	 that all necessary measures are taken so that UAV/ CNPC are subject to permanent monitoring and control by a Network Control and Monitoring Centre (NCMC) or equivalent facility in order to comply with provisions in this Resolution, and are capable of receiving and acting upon at least “enable transmission” and “disable transmission” commands from the NCMC or equivalent facility; 
7.3	that measures, when required, are taken to limit the operation of UAV/CNPC in the territory, including territorial airspace, under the jurisdiction of the administrations authorizing UAV/CNPC;
7.4	that a permanent point of contact is provided for the purpose of tracing any suspected cases of unacceptable interference from UAV/ CNPC and to immediately respond to requests from the focal point of the authorizing administration; 
7.5	that the application of this Resolution does not provide regulatory status to UAV/ CNPC different from that derived from the GSO FSS network with which they communicate taking into account the provisions referred to in this Resolution (see recognizing a)& c) above); 
Editorial Note: this has been replaced by different regulatory provision, which is more appropriate than that suppressed

8 that earth stations of UAS CNPC links of a particular FSS network shall not cause more interference to, or claim more protection from, stations of terrestrial services that specific or typical earth stations of that FSS network as indicated in resolves 5 that have been previously coordinated and/or notified under relevant provisions of Articles 9 and 11;
8	            that the frequency bands specified in resolves 1 shall not be used for the UAS CNPC links before the adoption of the relevant international aeronautical standards and recommended practices (SARPs) consistent with Article 37 of the Convention on International Civil Aviation, taking into account instructs the Director of the Radiocommunication Bureau 4;
9		that the use of assignments of a FSS satellite network for UAS CNPC links shall not constrain other FSS satellite networks during the application of the provisions of Articles 9 and 11;
10	that the introduction of UAS CNPC links shall not result in additional coordination constraints on terrestrial services under Articles 9 and 11;11
10	that earth stations on board UA shall be designed and operated so as to be able to accept the interference caused by terrestrial services operating in conformity with the Radio Regulations in the frequency bands listed in resolves 1 without complaints under Article 15;
1211 	that earth stations on board UA shall be designed and operated so as to be able to operate with interference caused by other satellite networks resulting from application of Articles 9 and 11;
1312	that, in order to ensure safety-of-flight operation of UAS, administrations responsible for operating UASCNPC links shall:
-	ensure that the use of UAS CNPC links be in accordance with the international standards and recommended practices (SARPs) consistent with Article 37 of the Convention on International Civil Aviation;
-		take the required measures, consistent with No. 4.10, to ensure freedom from harmful interference to earth stations on board UA operated in accordance with this Resolution;
-	act immediately when their attention is drawn to any such harmful interference, as freedom from harmful interference to UAS CNPC links is imperative to ensure their safe operation, taking into account resolves 11;
-	use assignments associated with the FSS networks for UAS CNPC links (see Figure 1 in Annex 1), including assignments to space stations, specific or typical earth stations and earth stations on board UA (see resolves 2), that have been successfully coordinated under Article 9 (including provisions identified in resolves 4) and recorded in the Master International Frequency Register (MIFR) with a favorable finding under Article 11, including Nos. 11.31, 11.32 or 11.32A where applicable, and except those assignments that have not successfully completed coordination procedures under No. 11.32 by applying Appendix 5 § 6.d.i;
-	ensure that real-time interference monitoring, estimation and prediction of interference risks and planning solutions for potential interference scenarios are addressed by FSS operators and UAS operators with guidance from aviation authorities;
13	that No.4.10 of the Radio Regulation applies to the operation of UAV/CNPC to ensure freedom from harmful interference to earth stations on board UA operated in accordance with this Resolution;
a)	that such functioning necessitate that the operation of return uplink and downlink of the FSS satellite network supporting the UAV/CNPC would also be governed by No. 4.10 of the Radio Regulations;
b)	that the implication of resolves 13) above would extend the applicability of No. 4.10 of the Radio Regulations to the entire FSS network (s) supporting UAV/ CNPC;
c)	that the implication of resolves 13. b) above would result that the status of the commercial FSS network supporting UAV/CNPC would be upgraded from non-safety of life aspects to safety of life aspects stemmed from extension of application of No. 4.10 of the Radio Regulations .Such consequence would be upgrading the commercial FSS to safety of life aspects which is beyond the objectives and purposes of this agenda item and would have other unintended and envisaged dangerous consequences;
14	that, unless otherwise agreed between the administrations concerned, UA CNPC earth stations shall not cause harmful interference to terrestrial services of other administrations (see also Annex 2);
Editorial Note: this has been deleted and replaced by different regulatory provisions, which are more appropriate and practical to implement
14	that assignment referred to in resolve 1 of this Resolution, if governed by Nos. 5.43 and 5.43A of the Radio Regulations shall not be used for the implementation of this Resolution as according to Nos. 5.28 to 5.31 of the Radio Regulations such assignments are considered as having secondary status and are not therefore appropriate for use when such use involves safety of life aspects. See recognizing further c) and d) above;
15	that, unless otherwise explicitly agreed between the administrations concerned, UA CNPC earth stations shall not cause unacceptable interference to radiocommunication services of other administrations;
1516	that, in order to implement resolves 14 protect terrestrial fixed and mobile services of other administrations, appropriate and necessary ways and means such as a power flux-density hard limits need to be developed for UAS CNPC links, examined, verified and validated for; possible examples of such provisional limits to protect the fixed service are provided in Annex 2; subject to agreement between the administrations concerned, that annex may be used for the implementation of this Resolution;
1617	that the power flux-density hard limits provided in Annex 2 shall be reviewed and, if necessary, revised by WRC‑23[footnoteRef:3]127; [3: 	‑‑] 

1718	that, in order to protect the radio astronomy service in the frequency band 14.47‑14.5 GHz, administrations operating UAS in accordance with this Resolution in the frequency band 14-14.47 GHz within line-of-sight of radio astronomy stations are urged to take all practicable steps to ensure that the emissions from the UA in the frequency band 14.47-14.5 GHz do not exceed the levels and percentage of data loss given in the most recent versions of Recommendations ITU‑R RA.769 and ITU‑R RA.1513;
1819	to consider the progress obtained by ICAO in the process of preparation of SARPs for UAS CNPC links, to review this Resolution at WRC‑23, taking into account the results of the implementation of Resolution 156 (WRC‑15) and Resolution 169 (WRC‑19), and to take necessary actions as appropriate;
1920	that ITU Radiocommunication Sector (ITU‑R) studies on technical, operational and regulatory aspects in relation to the implementation of this Resolution shall be completed, together with the adoption of relevant ITU‑R Recommendations defining envelope the technical characteristics of CNPC links and conditions of sharing with other services before WRC-23,
resolves to encourage administrations
1	to provide the relevant information where available in order to facilitate the application of this Resolution; 
2	to participate actively in the studies referred to in invites ITU‑R by submitting contributions to ITU‑R,
	resolves further 
that, should an administration authorizing UAV/CNPCs explicitly agree to pfd levels higher than the limits contained in Annex 2 within the territory under its jurisdiction, such agreement shall not affect other countries that are not party to that agreement,
resolves further to invite the 2023 World Radiocommunication Conference
to consider the results of the above studies referred to in this Resolution with a view to reviewing and, if necessary, revising this Resolution, and take necessary actions, as appropriate,
invites ITU-R
to conduct, as a matter of urgency, relevant studies of technical, operational and regulatory aspects in relation to the implementation of this Resolution1,
	
	instructs the Director of the Radiocommunication Bureau
1	to examine the relevant part of this Resolution requiring actions to be taken by administrations to implement this Resolution, with a view to sending it to administrations and posting it on the ITU website;
2	to present submit to subsequent WRCs WRC-23 a progress report relating to the implementation of this Resolution;
3	to define a new class of station in order to be able to process satellite network filings submitted by administrations for earth stations providing UA CNPC links, after the Resolution is implemented, in accordance with this Resolution, and publish the information as referred to above 
4	not to process satellite network filing submissions by administrations with a new class of a station for earth stations providing UA CNPC links before resolves 1-12 and 14-19 of this Resolution are implemented;
5	to report to subsequent WRC-23 on the progress/actions made by ICAO on the development of SARPs for UAS CNPC links,
instructs further 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 WRCs any difficulties or inconsistencies encountered in the implementation of this Resolution, including whether or not the responsibilities relating to the operation of UAV/CNPC have been properly addressed; 
3	to review, if necessary, once the methodology to examine the characteristics of UAV/CNPCs with respect to conformity with the pfd limits on the Earth’s surface specified in Annex 2 is available, its findings made in accordance with No. 11.31, 
instructs the Secretary-General
to bring this Resolution to the attention of the Secretary-General of ICAO,
invites ITU-R
to conduct, as a matter of urgency, relevant studies of technical, operational and regulatory aspects in relation to the implementation of this Resolution,
invites administrations 
to collaborate for the implementation of this Resolution, in particular for resolving interference, if any, 
invites the International Civil Aviation Organization
to provide to the Director of the Radiocommunication Bureau, in time for WRC-19 and WRC-23, information on ICAO efforts regarding implementation of UAS CNPC links, including the information related to the development of SARPs for UAS CNPC links.


Annex 1 to Resolution 155 (rev.WRC19-23)
UAS CNPC links
Figure 1
Elements of UAS architecture using the FSS



Annex 2 to Resolution 155 (rev.WRC-1923)
Note: This Annex needs to be consistent with the frequency bands of this Resolution and may be revised
Provisions for UAS/CNPC link emission to protect terrestrial services in the frequency bands mentioned in resolve 1
a)	Example provided to WRC-15 Protection of Fixed service in the frequency band 14.0-14.47 GHz
The fixed service is allocated by table entries and footnotes in several countries with co-primary status with FSS. Conditions of UA using CNPC shall be such that the fixed service is protected from any harmful interference as follows:
An earth station on board UA in the frequency band 14.0-14.47 GHz shall comply with provisional power flux-density (pfd) limits described below:
	−132 + 0.5 · θ	dB(W/(m2 · MHz))	for	0° ≤	θ  ≤  40°
	−112	dB(W/(m2 · MHz))	for	40° <	θ  ≤  90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizontal).
NOTE – The aforementioned limits relate to the pfd and angles of arrival that would be obtained under free space propagation conditions.
b)	Example provided to WRC-15 Protection of Fixed service in the frequency band 14.0-14.3 GHz 
An earth station on board UA in the frequency band 14.0-14.3 GHz shall comply with the power flux-density (pfd) limits described below, on the territory of countries listed in No. 5.505:

		     for  0°≤ θ ≤90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizontal).
An earth station on board UA:
–	in the frequency band 14.25-14.3 GHz on the territory of countries listed in No. 5.508;
–	in the frequency band 14.3-14.4 GHz in Regions 1 and 3;
–	in the frequency band 14.4-14.47 GHz worldwide,
shall comply with the pfd limits described below:

		     for  0°≤ θ ≤90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizontal).
NOTE – The aforementioned limits relate to the pfd and angles of arrival that would be obtained under free space propagation conditions.
c)	Protection of Fixed Service in the frequency band 29.5-30 GHz
1	The parts below contain provisions to ensure that UAS do not cause unacceptable interference in neighbouring countries to terrestrial service operations when UAS operate in frequencies overlapping with those used by terrestrial services at any time, to which the uplink frequency bands mentioned in resolve 1 is allocated and operating in accordance with the Radio Regulations;
2	The notifying administration of the GSO FSS satellite network with which an UAS communicates shall ensure compliance of the UAS operating within the uplink frequency bands mentioned in resolve 1 or parts thereof, with all of the following conditions for the protection of 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 UAS shall not exceed:
	pfd(θ) = −124.7	(dB(W/(m2  14 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −120.9 + 1.9 ∙ log10θ	(dB(W/(m2  14 MHz)))	for	0.01°	< θ ≤ 0.3°
	pfd(θ) = −116.2 + 11 ∙ log10θ	(dB(W/(m2  14 MHz)))	for	0.3°	< θ ≤ 1°
	pfd(θ) = −116.2 + 18 ∙ log10θ	(dB(W/(m2  14 MHz)))	for	1°	< θ ≤ 2°
	pfd(θ) = −117.9 + 23.7 ∙ log10θ	(dB(W/(m2  14 MHz)))	for	2°	< θ ≤ 8°
	pfd(θ) = −96.5	(dB(W/(m2  14 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 UAS shall not exceed:
	pfd(θ) = −136.2	(dB(W/(m2  1 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −132.4 + 1.9 ∙ log10θ	(dB(W/(m2  1 MHz)))	for	0.01°	<θ ≤ 0.3°
	pfd(θ) = −127.7 + 11 ∙ log10θ	(dB(W/(m2  1 MHz)))	for	0.3°	<θ ≤ 1°
	pfd(θ) = −127.7 + 18 ∙ log10θ	(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).
2.3	an UAS operating 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 bands without prior agreement of that administration.
3	the maximum power in the out-of-band domain should be attenuated below the maximum output power of the UAS transmitter as described in Recommendation ITU‑R SM.1541;
4	higher pfd levels than those provided in 2.1 and 2.2 above produced by UAS on the surface of the Earth within an administration shall be subject to the prior agreement of that administration and such agreement shall not affect other countries that are not party to that agreement.
Annex 3 to Resolution 155 (rev.WRC-23)
Note:The Annex 1of Resolution 169 has been inserted here, which should be consistent with the frequency band of Resolution 155 and may be revised
Provisions for UAS/CNPC to protect non-geostationary fixed-satellite service systems in the uplink frequency bands mentioned in resolve 1
1	In order to protect those non-GSO FSS systems in the frequency band  mentioned in resolve 1 above, UAS shall comply with the following provisions:
a)	the level of equivalent isotropically radiated power (e.i.r.p.) density emitted by an UAS in a geostationary-satellite network shall not exceed the following values for any off-axis angle  which is 3° or more off the main-lobe axis of an UAS antenna and outside 3° of the GSO arc:
	Off-axis angle
	Maximum e.i.r.p. density

	 3				7
	28 − 25 log10
	dB(W/40 kHz)

	 7				9.2
	7
	dB(W/40 kHz)

	 9.2				48
	31 − 25 log10
	dB(W/40 kHz)

	48				180
	−1
	dB(W/40 kHz)


b)	for any UAS operating in the uplink frequency bands mentioned in resolve 1 that does not meet condition a) above, outside of 3° of the GSO arc, the maximum UAS on-axis e.i.r.p. shall not exceed 55 dBW for emission bandwidths up to and including 100 MHz. For emission bandwidths larger than 100 MHz, the maximum UAS on-axis e.i.r.p. may be increased proportionately.

[bookmark: _GoBack]Annex 3 BIS to Resolution 155 (WRC-23)
Note: The Annex 1bis of Resolution 169 has been inserted here, which should be consistent with the frequency band of Resolution 155 and may be revised 
Protection of non-geostationary mobile-satellite service feeder links in the frequency band in the frequency band 29.5-30 GHz from UAV/CNPC
With regard to non-GSO MSS feeder links of non-GSO systems for which complete coordination information was received before, and for which feeder-link earth stations were in service as of, [28 October 2019] in the frequency band 29.5-30 GHz  administrations should consider the provisions in Part A, Part B or Part C, below, as appropriate:
A.	If an UAS communicating with a GSO FSS network complies with each of the parameters or operating conditions listed in Table 1 below, coordination may be used to ensure compatibility between the affected non-GSO MSS feeder-link systems in the uplink frequency bands mentioned in resolve 1 and the GSO FSS network with which the UAS is associated.
Table 1
UAS operational characteristics and parameters[TBD]
	E.i.r.p. density per carrier (single per ESIM)
	≤ 35.5 dBW/MHz 

	Off-axis e.i.r.p. density 
	per No. 22.32

	Average carrier burst duty cycle 
	≤ 10% (averaged over 30 seconds)

	Number of transmitting ESIMs in a single satellite beam in a 15 MHz channel
	≤ 6



B.	If an UAS communicating with a GSO FSS network does not comply with each of the parameters or operating conditions listed in Table 1 above, but complies with each of the parameters or operating conditions listed in Table 2 below, coordination may be used to ensure compatibility between the affected non-GSOMSS feeder-link systems in the uplink frequency bands mentioned in resolve 1 and the GSO FSS network with which the UAS is associated. However, depending on the values of these parameters and characteristics in combination, there may need to be an exclusion zone or other constraint(s) on UAS developed by the parties and included in the agreement. Until such time as an agreement on coordination is reached, it may be appropriate for administrations to restrict UAS from operating within 500 km of a non-GSO MSS feeder-link earth station in any portion of the uplink frequency bands mentioned in resolve 1 used by non-GSO MSS feeder-link earth stations, and require that UAS operate subject to the condition that they do not cause harmful interference.
Table 2
UAS operational characteristics and parameters [TBD]
	E.i.r.p. density per carrier (single per ESIM)
	≤ 50 dBW/MHz 

	Off-axis e.i.r.p. density 
	per No. 22.32

	Average carrier burst duty cycle 
	100% (averaged over 4 hours)

	Number of transmitting ESIMs in a single satellite beam in a 15 MHz channel
	≤ 12


	
C.	If an UAS communicating with a GSO FSS network does not comply with each of the parameters or operating conditions listed in Table 1 or Table 2 above, it may be appropriate for administrations to restrict UAS from operating within 725 km of the non-GSO MSS feeder-link earth station in any portion of the uplink frequency bands mentioned in resolve 1 used by non-GSO MSS feeder-link earth stations, and to require that any UAS operations between 725 and 1 450 km of a non-GSO MSS feeder-link earth station in any portion of the uplink frequency bands mentioned in resolve 1 used by non-GSO MSS feeder-link earth stations be subject to the condition that the UAS do not cause harmful interference.

______________
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