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Introduction
This e-mail thread treats LS responses related to BS RF. There are two responses being considered by RAN4:
1. Generic unwanted emission (IMT-2020) (6.1)
2. Test methods for OTA total radiated power (6.2)

Topic #1: Generic unwanted emission (IMT-2020) (6.2)
The LS from ITU-R WP5D in R4-2119596 was first discussed at RAN4#101-e, where a response was sent to TSG RAN asking for further time to develop the final response. This position was also forwarded to WP5D by TSG RAN.
At RAN4#102, a WF on WF on LS response to ITU-R on Generic unwanted emission (IMT-2020) was agreed (R4-2207262):
1. RAN4 will work on the response until RAN4#104 in August and submit the result to TSG RAN#97, targeting an input to WP 5D#42 in October 2022.
1. The response should only cover 5G NR aspects (38-series), while we will reference the legacy recommendations for LTE and MSR BS aspects.
1. A work split is arranged to share the burden between multiple contributing companies.
The further delay of completing the work was reported to TSG RAN by the chair and forwarded by TSG RAN to WP5D in an LS (RP-220911).

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207889
	Ericsson
	Proposed LS response references on OBUE (conducted)

	R4-2207920
	Nokia, Nokia Shanghai Bell
	Proposed LS response references on CACLR (conducted and OTA)

	R4-2208086
	Qualcomm CDMA Technologies
	Proposed LS response references on Transmitter spurious emissions (conducted and OTA)

	R4-2209591
	ZTE Corporation
	Proposed LS response references on ACLR (conducted and OTA)

	R4-2209645
	Huawei, HiSilicon
	Proposed LS response references on Receiver spurious emissions (conducted and OTA)



Companies views’ collection for 1st round 
Comments collection
The five contributions identify the specification text needed for the LS Annex that would contain the proposed new Unwanted Emissions recommendation for IMT-2020. During the meeting, RAN4 should collect comments on the inputs, merge text and plan for the further work until RAN4#104 in August.
	Tdoc number
	Comments collection

	R4-2207889
	Nokia: There are many tables for additional spurious emission requirements, could we refer to them instead of copying them all in the reply to ITU-R?

	
	Ericsson (JS): In general, we should avoid copying as much as possible, but we also need to consider the full requirement including e.g. scaling and terminology.

	
	

	R4-2208086
	Nokia: There are many tables for additional spurious emission requirements, could we refer to them instead of copying them all in the reply to ITU-R?

	
	Qualcomm: this would be fine but we should align among all companies.

	
	Ericsson (JS): In general, we should avoid copying as much as possible, but we also need to consider the full requirement including e.g. scaling and terminology.

	All inputs (R4-2207889
R4-2207920
R4-2208086
R4-2209591
R4-2209645)
	Huawei: 
Couple of general comments on the issues identified during this work. We suggest to clarify them in RAN4: 
1. AAS-related terminology consideration (TRP, basic limit, emissions scaling): 
With the proposed reference-based approach, comparison of the emission limits may not be straightforward. In relation to this, there is one potentially fragile issue that may require clarifications in the LS text, i.e. unwanted emissions scaling concept (including the basic limit terminology, TRP, etc.) used in the NR specs for BS products based on the AAS-architecture (hybrid, and OTA). 
Please note that in R4-2119596 WP5D was asking for materials on Generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT-2020 including information on the requirement reference point (e.g. power at antenna connector or TRP). Therefore explanation of the AAS-based terminology is to avoid unnecessary confusions in WP5D.
Please note that the emissions scaling concept was NOT provided by RAN4 in any previous updates to the M.2070 in the past. For some reason, the previous RAN4 inputs for IMT-A updates of M.2070 have covered only 36.141 and 37.141, but not 37.145-1/2, even though those are referred in M.2012-4 (Revision 4) as well as M.2012-5 (Revision 5). 
For the emissions scaling background it would be best to refer to the existing RAN4 TRs (well, TRs explaining emissions scaling are actually RAN4 internal TRs: TR 37.843, TR 38.817-02), to avoid diving into detailed technical explanations in the final LS text. 
2. Status report to WP5D
As the original LS from WP5D in R4-2207889 was requesting related inputs to be provided by WP 5D (7-23 February 2022) and RAN4/RAN has requested to delay it due to timing/calendar issues, we would suggest to send an LS to WP5D to inform them on the current progress and the approach selected to draft the technical content (i.e. reference based, instead of copy-pasting).
3. work-plan
Shall we assume that the proposed work-plan will be provided by the Moderator?
4. Network nodes in NR
What we have covered so far was the BS emissions (and UE by RAN5). The M.2070 covers only BS. In case of NR the network side gets more complex, with the IAB, NR repeater introduction.  Now the LS in R4-2119596 asked to provide relevant materials for these new Recommendations consistent with the Recommendation ITU-R M.2150, while M.2150 covers IAB. Shall we somehow clarify to WP5D, that NR BS will be covered, while there are also other network nodes considered in 5G NR? 

	
	Ericsson (JS): We need to clarify the next step in creating the LS response and how to further develop the text. A way-forward at this meeting could document such agreements.
Some comments on the points listed by Huawei:
1. Comparison of the limits may not be possible in the new recommendation, but limits are still fully documented in the referenced specs for anyone wanting to do a comparison. We will have to carefully explain the relation between basic limits and conformance limits, however. This includes the different BS types and reference points for limits, that are requested in the LS. These parts could then be included explicitly and not through references.
It may not be necessary to refer to the explanation of the limits in terms of e.g. scaling through RAN4 TRs. The target here is a recommendation and not a report. What is important is that regulatory limits and limits from resolutions cannot be scaled. If there are further questions from WP5D, those can be handled through an LS exchange.
WP5D has never requested the inclusion of information from TS 37.145-1/2 in the corresponding 4G recommendations.
2. Regarding a status report to WP5D, such a report could be forwarded to TSG RAN. Due to the very tight meeting schedules between TSG RAN and WP5D, it would however not be possible to have such an LS arrive in WP5D before the October meeting (WP5D #42).
3. A work plan can be part of a way-forward to develop during the second round.
4. The LS from WP5D concerns recommendations on Base Stations (and UE) and we should respond to that request.

	
	ZTE
For scaling factor mentioned by Huawei, from our understanding, even with the existing reference approach, scaling factor would be still visible to ITU-R. Similar as requirement reference point,  we are open to further discussion, if possible, reference based approach is still more preferred.
In addition, I don’t understand why we need to explain scaling factor background to ITU-R, any motivation on that?
For the status report to ITU-R WP5D, in last RAN-P meeting, we have already sent the LS to ITU, no need to further inform it.
RP-220911 (To WP5D) Unwanted emissions (IMT-2020)
RAN4(RP-220010) and RAN5 (RP-220012)stated (in their SR) that they cannot provide an answer according to the decision taken at RAN#94 (these 2 new Rec are too complicated),and propose to complete their task by RAN#97, and then submit the relevant material to WP5D before October meeting.
ITU AH: RAN prepared a draft LTI (RP-220911) to indicate that 3GPP will provide the required documentation by WP5D meeting in October.Endorsed by RAN and submitted to SA
For network nodes in NR,  yes, more clarity might be needed whether other types e.g. IAB, or eIAB should be included.

	
	Huawei: @Ericsson: Thank you for clarifications. 
The following two aspects are still bothering me and I may need to check internally - question for clarification is whether WP5D was not interested in those [(1) AAS BS specs, and (2) IAB and NR repeater specs], or not aware of them (at the time of requesting that info): 
· “WP5D has never requested the inclusion of information from TS 37.145-1/2 in the corresponding 4G recommendations.”
· “The LS from WP5D concerns recommendations on Base Stations (and UE) and we should respond to that request.” 
Regardless, the above shall not interfere with the current work-plan to deliver what was requested by WP5D. Whether or not we need to add some clarifications to the final LS can be decided later.  



Summary for 1st round 
Input documents for LS
Input was provided from five proponents, to start filling in the Annex needed for the LS. The inputs can be merged for the second round as basis for further discussions.
For the next step a Way Forward and work plan will be needed, targeting completion of the work by the August meeting.
	Tdoc number
	CRs/TPs Status update recommendation  

	R4-2207889
R4-2207920
R4-2208086
R4-2209591
R4-2209645
	All input contributions can be noted.



Discussion on 2nd round (if applicable)


Topic #2: Test methods for OTA total radiated power (6.2)
The LS from ITU-R WP1C in RP-212741 is the second one received on this topic, after we relayed a first response to WP1C through TSG RAN. The response needs to be completed at TSG RAN#103-e in order for TSG RAN to responds before the coming WP1C meeting in June. 
· Original LS from WP1C (RP#91): RP-210021
· LS reply from TSG RAN to WP1C (RP#91): RP-210789
· LS reply from TSG RAN (from RAN4) to WP1C (RP#92): RP-211577
· Latest LS reply from WP1C (RP#94): RP-212741 

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207888
	Ericsson, Qualcomm, Huawei, Nokia
	LS on Test methods for over-the-air TRP field measurements of unwanted emissions from IMT radio equipment utilizing active antennas



Companies views’ collection for 1st round 
LS comments collection
The draft contribution contains a proposed LS response. During the meeting, RAN4 should develop a final response based on the input and comments received.
	Tdoc number
	Comments collection

	R4-2207888
	Nokia: support the LS.

	
	Huawei: we support the LS

	
	Ericsson (JS): The LS text should be reviewed and further refined in the 2nd round.

	
	ZTE:  we could also support the LS. But I have one question for normal operation, is that always possible to schedule a single UE with full carriers? e,g, FR2 BS with 400MHz, UE maximum channel bandwidh is only 100MHz, similar situation might exist in FR1, If not, whether multiple UE could be considered.

	
	Ericsson (TE): Good point from ZTE, we can add some text that multiple UEs can be used where larger carrier bandwidths is used than maximum supported UE BW. Lets work on a revision during 2nd round.



LS draft
The LS response to WP1C should be completed at this meeting and forwarded to TSG RAN.
	Tdoc number
	CRs/TPs Status update recommendation  

	R4-2207888
	Some further discussion may be needed and the  Draft LS should be reviewed and revised.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on LS response to WP5D on Generic unwanted emission (IMT-2020)
	Ericsson, Nokia, Qualcomm, ZTE, Huawei
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207889
	
	LS on unwanted emissions for IMT-2020
	Ericsson
	Noted
	

	R4-2207920
	
	Input on LS response to ITU-R on Generic unwanted emission (IMT-2020)
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208086
	
	Work plan on LS response to ITU-R on Generic unwanted emission (IMT-2020)
	Qualcomm CDMA Technologies
	Noted
	

	R4-2209591
	
	Input on LS response to ITU-R on Generic unwanted emission (IMT-2020)
	ZTE Corporation
	Noted
	

	R4-2209645
	
	Inputs to the ITU-R LS response on generic unwanted emission for (IMT-2020): Receiver spurious emissions
	Huawei, HiSilicon
	Noted
	

	R4-2207888
	
	LS on Test methods for over-the-air TRP field measurements of unwanted emissions from IMT radio equipment utilizing active antennas
	Ericsson, Qualcomm, Huawei, Nokia
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	Qualcomm
	Valentin Gheorghiu
	vgheorgh@qti.qualcomm.com

	Ericsson (JS)
	Johan Sköld
	johan.skold@ericsson.com 

	ZTE
	Fei Xue
	xue.fei25@ZTE.COM.CN

	Ericsson (TE)
	Torbjorn Elfstrom
	torbjorn.elfstrom@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
