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	Summary: 

	At the last meeting of ECC PT1 progress has been made mainly on the preliminary CEPT position for Issue B. The last CPG23 meeting made also some further progress (including issue A and C). However neither of those meetings progressed on the Background section of the CEPT Brief which currently contains a number of unresolved comments. This contribution proposes to restructure the Background section with appropriate headings (General, Issue A, Issue B and Issue C).
At the last meeting of ITU-R WP5D (June 2021), information was provided on how the limits in Article 21.5 were arrived at. WP5D is also studying two approaches, i.e. “TRP with a reference bandwidth” and “Conducted power delivered by a single transmitter”. For the TRP approach, WP5D is studying various reference bandwidths (1 MHz, up to a few tens of MHz and 200 MHz). It is important that ECC PT1 carefully considers the work being carried out in WP5D including the appropriate reference bandwidth to be applied.
For Issue B, this contribution proposes that the reference bandwidth should be reflective of the studies carried out when limit in Article 21.5 was introduced in 1963 and 1970. A typical channel bandwidth of 200 MHz used in the studies leading to WRC-19 has no justification to the protection to satellite and could unnecessarily constrain IMT deployment.  For Issue A, this contribution proposes that the limit/reference bandwidth agreed under Issue B needs to be analysed to see if it is suitable, or needs to be adapted for, other bands agreed under Issue C. It should not impact the protection of satellite reception or constrain the deployment of IMT stations or other Fixed and Mobile services.

An updated CEPT Brief is provided in the Annex. This contribution does not comment on Issue C which is under the remit of CPG PTB.

	Proposals:

	invites PT1 to consider the attached changes to the draft CEPT Brief. New changes are highlighted in cyan.

	Background:

	At the last meeting of ITU-R WP5D in June 2021, CCIR Recommendation 406, CCIR Report 209 and CCIR Report 450 were reviewed in conjunction with the BR informal document provided to the WP5D October 2020 meeting, and a brief summary of these documents was made available. It was found from the BR informal document that, an input from the Special Joint Meeting of CCIR to World Administrative Radio Conference for Space Telecommunications in 1971 pointed out that “all power limitations should be stated without reference to a bandwidth unit” and “the concept of defining e.i.r.p. and transmitter power on the basis of power per unit bandwidth merits further consideration by the CCIR”. The original studies to determine the limits of Article 21.5 were carried out at 4 GHz and 11 GHz (CCIR Report 450).
WP5D is studying two approaches, i.e. “TRP with a reference bandwidth” and “Conducted power delivered by a single transmitter”. For the TRP approach, WP5D has received inputs to study following reference bandwidths:
200 MHz
1 MHz 
up to a few tens of MHz, such as 28 or 56 MHz



Annex: updated draft CEPT Brief on Article 21.5
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DRAFT CEPT BRIEF ON AGENDA ITEM 9 ON Article 21

Article 21.5:  Studies requested as a matter of urgency by WRC-19 in Document 550 

ISSUE

As a result of discussions by WRC-19 on the applicability of the limit specified in No. 21.5 of the Radio Regulations to IMT stations in the 26 GHz band that use an antenna that consists of an array of active elements, ITU-R was invited to study this issue in a broader context and to report the results of the studies to the Director of the Radiocommunication Bureau to be considered as the Director deems appropriate.

Issue A: This will encompass the following elements, set out in WRC-19 document 550:

the applicability of the limit specified in No. 21.5 of the Radio Regulations to IMT stations that use an antenna that consists of an array of active elements 

to recommend ways for the possible replacement or revision of No. 21.5 for such stations

Issue B: Furthermore, the ITU-R is invited to study, as a matter of urgency, verification of No. 21.5 regarding the notification, under the provision of RR 2020 Edition, of IMT stations that use an antenna that consists of an array of active elements, as appropriate.

Issue C: Any necessary updates to Table 21-2 related to terrestrial and space services sharing frequency bands

Preliminary CEPT position 

In response to Doc. 550 of WRC-19:

 Issue A (General application of RR 21.5 to IMT stations that use an antenna that consists of an array of active elements for all frequency bands)

CEPT is considering whether the same approach as for Issue B could be applied in frequency bands used for reception by space stations, though not excluding alternative solutions. Any solution should ensure that it does not impact the protection of satellite reception.

The limit/reference bandwidth agreed under Issue B needs to be analysed carefully to see if it is suitable or needs to be adapted for other frequency bands agreed under Issue C.   A potential update of the Radio Regulations related to issue A should not impact the protection of satellite reception or unnecessarily constrain the deployment of IMT stations, other Mobile services or Fixed services



Issue B (verification of No. 21.5: Notification of IMT stations that use an antenna that consists of an array of active elements at 26 GHz)

For the purpose of verification of RR No. 21.5 in the notification of IMT stations that use an array of active elements under the provision of RR 2020 Edition (i.e. in the frequency band 24.45-27.5 GHz), CEPT is of the view that the "power delivered to the antenna of a station” in RR No. 21.5 can be considered as the “total radiated power” (TRP). An adjustment factor to the TRP needs to be applied depending on the reference bandwidth being considered for the RR No 21.5 limit. TRP is defined as the integral of the power transmitted from all antenna elements in different directions over the entire radiation sphere. A remark could be added in the assignment record to indicate the need to review the finding with the WRC-23 decision.

The reference bandwidth should be reflective of the studies carried out when the RR No. 21.5 limit was introduced in 1963 and 1970. A typical channel bandwidth of 200 MHz used in the studies leading to WRC-19 has no justification to the protection to satellite and could unnecessarily constrain IMT deployment.

Issue C (Potential updates to Table 21-2)

CEPT considers to develop the updates of Table 21-2 of RR Article 21 to include the following frequency bands, where reception by space stations is to be protected when these bands are shared with equal rights with the fixed and mobile services:

24.45-27.5 GHz, 40-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47.2-48.2 GHz, 66-71 GHz, which are identified for IMT and might be used by stations with AAS, and

43.5-45.5, 48.2-50.2, 50.4-51.4 GHz

CEPT will assess whether the limit in 21.5 has to be adapted for the frequency bands above 29.5 GHz (see Issue A).

Background 

GENERAL

CPM23-1 identified WP 5D as the responsible ITU-R group for this issue.

RR21.5 power limits should apply to all IMT stations consistently with the intention of the provision, which is to protect satellite reception.

The modifications to the text in the rest of this document until Editor's Note 2: come from contributions to ECC PT1 #67 and #68 and are not agreed and still need to be discussed.

[CEPT investigates any necessary modifications to Article 21 to enable the RR No. 21.5 limits to be correctly applied to IMT antennas that use an array of active elements.  In particular, CEPT investigates the application of a correction factor on RR No. 21.5 limits (limit on power delivered to the antenna) to take account of IMT antenna gain, efficiency and bandwidth.  Some clarification of “antenna of a station” may also be needed for application to active array antennas.  CEPT also investigates an update of Table 21-2 to include bands identified for IMT by WRC-19 which are allocated to satellite services in the Earth-to-space direction and not yet included in Table 21-2.]	Comment by MCO: Propose to delete this paragraph. The scope is already covered in Section 1.  Action points are addressed in Section 5.

This topic from WRC-19 was brought to the attention of CPM23-1 that request studies be performed in ITU-R. This does not specifically request action or reporting to WRC-23 so are is not included in the topics under agenda item 9.1 in Annex 7 to Administrative Circular CA/251. However, WP5D is invited to carry out the requested studies, and to report the results of the studies to the Director of the Radiocommunication Bureau to be considered as the Director deems appropriate.

The RR provisions addressed by this issue are:	Comment by MCO: Text moved here from later in the document

		21.5		3) The power delivered by a transmitter to the antenna of a station in the fixed or mobile services shall not exceed +13 dBW in frequency bands between 1 GHz and 10 GHz, or +10 dBW in frequency bands above 10 GHz, except as cited in No. 21.5A. (WRC-2000)



		21.5A		As an exception to the power levels given in No. 21.5, the sharing environment within which the Earth exploration-satellite (passive) and space research (passive) services shall operate in the band 18.6-18.8 GHz is defined by the following limitations on the operation of the fixed service: the power of each RF carrier frequency delivered to the input of each antenna of a station in the fixed service in the band 18.6-18.8 GHz shall not exceed −3 dBW. (WRC-2000)



		21.6		4) The limits given in Nos. 21.2, 21.3, 21.4, 21.5 and 21.5A apply, where applicable, to the services and frequency bands indicated in Table 21-2 for reception by space stations where the frequency bands are shared with equal rights with the fixed or mobile services: (WRC-2000) 





These limits use the parameter “power delivered by a transmitter to the antenna”, which leads to some ambiguity when applying the limits to antennas that use an array of active elements (Advanced Antenna Systems, or AAS).

[CEPT is also investigating the development of guidelines that can be used by administrations in filing the data element 8AA in Appendix 4 of the Radio Regulations for an IMT station employing AAS.]

[APPENDIX 4

TABLE 1     (Rev.WRC‑15)

Characteristics for terrestrial services

		…

		….

		….



		8.3

		8AA

		the power delivered to the antenna, in dBW

In the case of a transmitting station, required for an assignment:

– in the bands below 28 MHz, in all services except the radionavigation service; or – in the bands above 28 MHz shared with space services; or

– in the bands above 28 MHz not shared with space services:

•	in the aeronautical mobile service, meteorological aids service; or

•	in all other services, if the radiated power is not supplied

In the case of a receiving land station, required if the associated transmitting station’s radiated power is not supplied

In the case of a typical transmitting station, required if the radiated power is not supplied





]



3.2	Issue A (General application of RR 21.5 to IMT stations that use an antenna that consists of an array of active elements for all frequency bands)



The limit/reference bandwidth agreed under Issue B needs to be analysed to see if it is suitable or needs to be adapted for other bands agreed under Issue C.   It should not impact the protection of satellite reception or constrain the deployment of IMT stations or other Fixed and Mobile services 





[bookmark: _Hlk61263776]3.3	Issue B (VERIFICATION OF NO 21.5:  Notification of IMT stations that use an antenna that consists of an array of active elements AT 26 GHz)

[A bandwidth factor / reference bandwidth could be introduced in relation to Article 21.5 without affecting the satellite protection. This takes into account the fact that the interference potential is more related to the power spectrum density than to the (total) power of the transmitter. Such correction factor is not specifically related to AAS and IMT stations and will increase the maximum TRP value by: . wherethe appropriate value for the “reference bandwidth” needs to be established]



The reference bandwidth should be reflective of the studies carried out when the RR No. 21.5 limit was introduced in 1963 and 1970.  A typical channel bandwidth of 200 MHz used in the studies leading to WRC-19 has no justification to the protection to satellite and could unnecessarily constrain IMT deployment.



	Comment by MCO: This paragraph should be deleted from the brief since it is not relevant and creates confusion.

 The RR provisions addressed by this issue are:	Comment by MCO: Moved to 3.1

		21.5		3) The power delivered by a transmitter to the antenna of a station in the fixed or mobile services shall not exceed +13 dBW in frequency bands between 1 GHz and 10 GHz, or +10 dBW in frequency bands above 10 GHz, except as cited in No. 21.5A. (WRC-2000)



		21.5A		As an exception to the power levels given in No. 21.5, the sharing environment within which the Earth exploration-satellite (passive) and space research (passive) services shall operate in the band 18.6-18.8 GHz is defined by the following limitations on the operation of the fixed service: the power of each RF carrier frequency delivered to the input of each antenna of a station in the fixed service in the band 18.6-18.8 GHz shall not exceed −3 dBW. (WRC-2000)



		21.6		4) The limits given in Nos. 21.2, 21.3, 21.4, 21.5 and 21.5A apply, where applicable, to the services and frequency bands indicated in Table 21-2 for reception by space stations where the frequency bands are shared with equal rights with the fixed or mobile services: (WRC-2000) 





[Power limits of Article 21 are intended to protect satellite receivers from interference from terrestrial stations, by limiting the aggregate interference from fixed/mobile stations (including IMT stations) in a satellite uplink beam. The power limit of RR 21.3 (+55 dBW) would not be an effective limit to protect satellite reception noting that 55 dBW is a typical EIRP for VSAT terminals. RR21.5 power limits should apply to all IMT stations in the fixed or mobile service including IMT stations consistently with the intention of the provision to protect satellite reception, in frequency bands for reception by space stations where the frequency bands are shared with equal rights with the fixed or mobile services, which is to protect satellite reception.]

These limits use the parameter “power delivered by a transmitter to the antenna”, which leads to some ambiguity when applying the limits to antennas that use an array of active elements. [One interpretation is that Article 21 limits assume that each radiating element is an “antenna”, and hence would apply the limit of RR 21.5 (+10 dBW) to each radiating element. As an example of the impact of such an interpretation, the studies conducted before WRC-19 regarding IMT in the 40 GHz band assumed radiated power per antenna element of 5 dBm (-25 dBW).  If the RR21.5 limit were to be applied to each radiating element, that would allow IMT base station operation with radiated power 35 dB higher than was assumed in the ITU-R studies, which would significantly exceed the satellite protection criteria.]	Comment by United Kingdom: We should focus on 26 GHz first in accordance with CPG guidance. This paragraph needs further clarification before it can be accepted in the Brief

	Comment by United Kingdom: This paragraph is not in scope and should be deleted.    We need to keep the text relevant to WRC-19 Document 550

[This ambiguity should be addressed. 	Comment by United Kingdom: This paragraph is not in scope and should be deleted.    We need to keep the text relevant to WRC-19 Document 550





3.4	Issue C (Potential updates to Table 21-2)



[bookmark: _Ref71297573]Background section to be developed for updates of Table 21-2 of RR Article 21

		[bookmark: _Hlk71128148]Frequency Band

		Temporary column 

Service allocation

		Services

		Limit as specified in Nos.



		

		

		

		



		51.4-52.4 GHz



		FSS

		

		21.2, 21.3

and 21.5 



		27.5-29.5 GHz 



24.45-24.65 GHz

24.65-24.75 GHz

24.75-25.25 GHz

25.25-27 GHz 

27-27.5 GHz



40-40.5 GHz

42.5-43.5 GHz



43.5-47 GHz



47.2-50.2 GHz





50.4-51.4 GHz





66-71 GHz

81-84 GHz 

84-86 GHz

		FSS



ISL

FSS R1&3, ISL R2/Radioloc sat E-S 

FSS

ISL, FSS R2&3



EESS/SRS

FSS



MSS/RNSS



FSS





FSS





MSS / ISL/RNSS

FSS/MSS

FSS

		Fixed-satellite

Earth exploration-satellite

Space research

Inter-satellite

Mobile-satellite



		21.2, 21.3, 21.5 and 21.5A 







The list of frequency bands will be updated to take into account new mobile allocations and/or IMT identifications approved in the previous WRC.

Frequency bands above [71/86] GHz are not addressed in this draft update to Table 21-2, but may be considered to be added by a future competent World Radiocommunication Conference.

The applicability of the limits in the right hand column is still to be checked in details.



List of relevant documents

ITU-Documentation (Recommendations, Reports, other)

WRC-19 Document 550

Minutes of the twelfth WRC-19 Plenary meeting

Administrative Circular CA/251

[Note from the Chairmen of Study Group 4 and Study Group 5 to Working Parties 4A, 4C and 5D on Article 21, RR No 21.5 and Table 21-2

Informal BR document concerning the Working Party 5D questions related to RR No. 21.5]

CCIR Recommendation 406, CCIR Report 209, CCIR Report 450

CEPT and/or ECC Documentation (Decisions, Recommendations, Reports)





EU Documentation (Directives, Decisions, Recommendations, other), if applicable

	

Actions to be taken



Consider available options. [In particular PT1 needs to further discuss the appropriate reference bandwidth for use when applying article 21.5 for IMT systems that use antennas consisting of an array of active elements.]

Review the positions of other Regional organisations.

Consider developing CEPT contributions to WP 5D.

Liaise Collaborate with CPG PTB (CPG PTB is responsible for studying any necessary updates to Table 21-2 related to terrestrial and space services sharing frequency bands.

[ECC PT1 to deal with the applicability of the limit specified in RR No. 21.5 (limit on power delivered to the antenna) to IMT stations that use an antenna that consists of an array of active elements with a view to recommend ways for its possible replacement or revision for such stations. ECC PT1 should address the 26 GHz band as a matter of urgency. ECC PT1 may assess whether the approach in the 26 GHz band needs to be modified for IMT stations using AAS in the frequency bands which are used for reception by space stations, in particular to those identified for IMT under WRC-19 Agenda item 1.13;] 

[ECC PT1 to deal with the verification of RR No. 21.5 regarding the notification, under the provision of RR 2020 Edition, of IMT stations (for their recording in the Master Register) that use an antenna that consists of an array of active elements, as appropriate. ECC PT1 is invited to develop guidelines that can be used by administrations in filing the data element 8AA in Appendix 4 of the Radio Regulations for an IMT station employing AAS;]

[PTB to develop potential updates to RR Table 21-2 by including the relevant part of the 26 GHz frequency band and other frequency bands where reception by space stations is to be protected when these bands are shared with equal rights with fixed or mobile services. This activity should address the updates of RR Table 21-2 in the context of IMT stations using AAS. Furthermore, PTB should consider if other updates to Table 21-2 are required;]

[ The potential updates to RR Table 21-2 as submitted by PTB to ECC PT1 to be included into the draft CEPT Brief with no further consideration within ECC PT1.]  

[ECC PT1 to deal with the applicability of the limit specified in RR No. 21.5 (limit on power delivered to the antenna) to IMT stations that use an antenna that consists of an array of active elements with a view to recommend ways for its possible replacement or revision for such stations. ECC PT1 should address the 26 GHz band as a matter of urgency. ECC PT1 may assess whether the approach in the 26 GHz band needs to be modified for IMT stations using AAS in the frequency bands which are used for reception by space stations, in particular to those identified for IMT under WRC-19 Agenda item 1.13; ]

[ECC PT1 to deal with the verification of RR No. 21.5 regarding the notification, under the provision of RR 2020 Edition, of IMT stations (for their recording in the Master Register) that use an antenna that consists of an array of active elements, as appropriate. ECC PT1 is invited to develop guidelines that can be used by administrations in filing the data element 8AA in Appendix 4 of the Radio Regulations for an IMT station employing AAS;]

[PTB to develop potential updates to RR Table 21-2 by including the relevant part of the 26 GHz frequency band and other frequency bands where reception by space stations is to be protected when these bands are shared with equal rights with fixed or mobile services. This activity should address the updates of RR Table 21-2 in the context of IMT stations using AAS. Furthermore, PTB should consider if other updates to Table 21-2 are required;]

[The potential updates to RR Table 21-2 as submitted by PTB to ECC PT1 to be included into the draft CEPT Brief with no further consideration within ECC PT1.]

Add information about TRP in background text

Relevant information from outside CEPT

European Union (date of proposal)



Regional telecommunication organisations

APT (May 2021)

APT Members support the on-going ITU-R studies on the applicability of the limits specified in RR No. 21.5 to IMT stations using active antenna systems (AAS) and the verification of RR No. 21.5 regarding the notification of these IMT stations, in accordance with the scope mentioned in Document 550 of WRC-19 and the guidance provided by the Chairmen of ITU-R Study Group 4 and 5.

APT Members are of the view that the ITU-R studies should address the matters being raised so far and prepare solutions which provide regulatory provisions/measures for the operation of terrestrial IMT and space services and their future development in a balanced and fair manner.

ATU (date of proposal)



Arab Group (date of proposal)



CITEL (date of proposal)



RCC (April 2021)

Issue A – Notification of IMT station with AAS

Temporarily, unless modified by WRC-23, Item8 AA in Table 1 of RR Appendix 4 "the power delivered to the antenna "for notification of the IMT stations with AAS shall be the value of the “total radiated power” (TRP), defined as in Resolution 243 (WRC-19) and Resolution 750 (Rev.WRC-19).

Issue B - Verification of notifying IMT station with AAS

Keep unchanged the limit of power level in RR Article 21 No.21.5 with adjustment factor regarding the bandwidth of the IMT station with AAS.

Issue C - Table 21-2 of RR Article 21

Add frequency band 24.45-27.5 GHz allocated to the mobile service by WRC-19 to the Table 21-2 of RR Article 

International organisations

ICAO (date of proposal)



IMO (date of proposal)



NATO



SFCG (date of proposal)



WMO and EUMETNET (March 2021)

WMO supports studies to ensure that no impact will occur in the band 25.5-27 GHz on EESS (space-to Earth) operations due to the future deployment of co-frequency IMT systems that use an antenna that consists of an array of active elements.

Regarding the notification of such IMT systems, WMO supports that a temporary approach be developed for the notification and verification for IMT stations with AAS with respect to RR No. 21.5 in the frequency band 25.5-27 GHz before an appropriate competent WRC decision will be taken.

OTHER organisations

CRAF (date of proposal)



EBU (date of proposal)



ESA (date of proposal)



ESOA (19 January 2021)

RR21.5 power limits should apply to all stations in the fixed or mobile service including IMT stations consistently with the intention of the provision to protect satellite reception, in frequency bands for reception by space stations where the frequency bands are shared with equal rights with the fixed or mobile services.

ESOA supports necessary modifications to Article 21 to enable the application of Article 21 to AAS antennas for stations in the fixed or mobile service including IMT stations, in frequency bands for reception by space stations where the frequency bands are shared with equal rights with the fixed or mobile services. ESOA also supports an update of Table 21-2 to include frequency bands for reception by space stations (Earth-to-space) where the frequency bands are shared with equal rights with the fixed or mobile services (including for IMT stations) and not yet included in Table 21-2.

Eurocontrol (date of proposal)



GSMA (date of proposal)



IARU (date of proposal)



IATA (date of proposal)
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