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Introduction
For the RAN4 [96e] [304] NR_EMC, the main topics are about NR UE EMC, NR BS EMC and IAB EMC including agenda items 4.3, 4.6 and 7.4.4, The discussions will separate into three parts:
 	Topic #1: Agenda item 4.3: NR UE EMC
Topic #2: Agenda item 4.6: NR BS EMC
Topic #3: Agenda item 7.4.4: IAB EMC 
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Topic #1: NR UE EMC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010600
	Xiaomi
	The following changes have been made:
1, Editorial corrections.
2, CISPR 16-1 is deleted in reference and table in subclause 7.
3, Abbreviations are added.
4, Note 4 is added to align with RF spec.
5, Max hold detector methods are deleted.

	R4-2010601
	Xiaomi
	<Mirror CR for 0600>

	R4-2010602
	Xiaomi
	The following changes have been made: (based on the discussion paper R4-2010604)
1. ΔRIB,c for CA/SUL and V2X features is added for consideration for the ESD and RI test when establishing the communication link.
2. Description for RX exclusion band has been added for multi-carrier cases.
3. Additional radiated emission requirements are added for CA/UL MIMO and V2X feature.

	R4-2010603
	Xiaomi
	<Mirror CR for 0602>

	R4-2010604
	Xiaomi
	Observation 1: Currently UE EMC requirements are only defined for single carrier case.
Observation 2: Conducted emission, harmonic current emission and voltage fluctuation and flickers test results are feature agnostic.
Proposal 1: Conducted emission, harmonic current emission and voltage fluctuation and flickers requirements are defined for single carrier only (General requirement, keep the same as current TS 38.124).
Proposal 2: Current general radiated emission requirement apply to ancillary equipment.
Proposal 3: Additional radiated emission requirements are needed for CA/UL MIMO and V2X features.
Observation 3: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements test results are feature agnostic.
Proposal 4: the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements are defined for single carrier only(General requirement, keep the same as current TS 38.124).
Observation 4: ΔRIB,c for CA/SUL and V2X features shall be considered when perform the ESD and RI test when establishing the communication link.
Proposal 5: For UE support inter-band CA and DC, the RX exclusion band will be the combination of the exclusion band for each operating band.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The CRs has multi-topic corrections, some open issues are listed below, other detail correction discussion will be per CR basis and please provide further comments in subclause 1.3.
· Max hold detector methods 
· EMC core requirements for inter-band CA/ENDC
· Receiver exclusion band
· Emission requirements
· Immunity requirements

Sub-topic 1-1
Sub-topic description:
Max hold detector methods and corresponding annex A are deleted in R4-2010600.
Issue 1-1: Whether or not the max hold detector method is needed for RF electromagnetic field (80 MHz to 6000 MHz) and RF common mode (0.15 MHz to 80 MHz) testing?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description 
As the RF core requirement has been differentiated into different CA and DC cases, similar concern has been raised regarding the UE EMC requirements. The EMC requirements for inter-band CA and inter-band ENDC need to be discussed case by case.
Issue 1-2-1: How to define RX exclusion band?
· Proposals
· Option 1: Defined as the combination of the exclusion band for each operating band
· Option 2: Others methods.
· Recommended WF
· TBA
Issue 1-2-2: How to define conducted emission, harmonic current emission, voltage fluctuation and flickers requirements?
·  Proposals
· Option 1: Defined as the single carrier only (General requirement, keep the same as current TS 38.124).
· Option 2: Others methods.
· Recommended WF
· TBA
Issue 1-2-3: How to define general radiated emission requirement?
·  Proposals
· Option 1: apply to ancillary equipment
· Option 2: apply to UE
· Option 3: Others
· Recommended WF
· TBA
Issue 1-2-4: Whether or not additional radiated emission requirements are needed for CA/UL MIMO and V2X features.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Issue 1-2-5: How to define the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements ?
· Proposals
· Option 1: Defined as the single carrier only (General requirement, keep the same as current TS 38.124).
· Option 2: Others methods.
· Recommended WF
· TBA
Issue 1-2-6:  Shall ΔRIB,c for CA/SUL and V2X features be considered when perform the ESD and RI test when establishing the communication link.
· Proposals;
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Sub topic 1-1:  Option 2. The max hold detector method is no need for RF electromagnetic field (80 MHz to 6000 MHz) and RF common mode (0.15 MHz to 80 MHz) testing
Sub topic 1-2-1: Option 1. 
Sub topic 1-2-2: Option 1. 
The test for these four requirements are usually performed at the AC port of EPS(external power supply), related to the conducted emission performance, the UE operation mode (no matter it is single carrier mode or multi-carrier (i.e. CA or ENDC)) have no impact on the test. i.e. defined per carrier. 
Sub topic 1-2-3: Option 2. 
Current spurious radiated emission requirement apply to UE other than ancillary equipment.
Issue 1-2-4: Option 1. We believe the inter-band CA principle can be applied to ENDC.
We have a question for clarification, in your CR, only inter-band CA and ENDC are mentioned. However, in your proposal, it mentioned CA/UL MIMO and V2X features. Our question is why UL MIMO and V2X features mentioned here since the CR didn’t reflect.
Issue 1-2-5: Option 1.
Issue 1-2-6: Option 1.
Although we agree to consider ΔRIB,c . However, CA/SUL combination REFSEN requirement includes not only ΔRIB,c, but also REFSEN exceptions(i.e. MSD value), which are also based on specified band combination. Therefore, except ΔRIB,c, we also think it is need to consider REFSEN exceptions (i.e. MSD value).
….
Others:

	Xiaomi
	Thanks ZTE for the comments.
For issue 1-2-3:
I would like to clarify that we are not proposing only option 1 or option 2. What we want to say is current RE requirement apply to UE, however, it also applies to ancillary equipment. So maybe an option 4 clarifying as: 
Apply both for UE and ancillary equipment. 
ZTE: We agree that radiated emission should be applied to UE and the ancillary equipment.
For issue 1-2-4:
The observation is the starting point for the discussion. As different features will lead to additional requirements. And in the end with the discussion, we found only CA and DC cases need to be addressed for spec correction. Hope this clarify the question.
For issue 1-2-6:
We agree with you that the MSD should also be considered when establishing the communication link, maybe we can revise the CR.

	Ericsson
	We have some concerns on the definition of CA-based requirements. It would be good if Xiaomi can bring some more elements to the discussion.

	Xiaomi
	Thanks Ericsson for the comment. Frankly speaking, we are not defining the “CA-based requirement”. What we try to do is consider more details for UE EMC test. For example, as explained in our discussion paper 2010604, the requirement is not clear if a UE support certain CA combinations. Furthermore, we think all of us would not like to make the situation too complex and hence, with the above observation and motivation, we prepare such CR. If it is ok, I propose we focus on the CR.

	Ericsson
	Thanks Xiaomi for the clarification. If there is no other comment against, we think we should continue focusing on the CR.

	Huawei
	Sub topic 1-1: still checking internally. We will come back this meeting. 
Sub topic 1-2-1: our understanding is that Option 1 was used so far. 
Sub topic 1-2-2: this seem to require more study. If the EMC requirement expects the EUT to operate under its normal operation conditions, we may need to study more if the CA/MC needs any more attention. There is a risk of potentially high impact modification – this topic is not NR-specific and we need to reassure whether or not it was addressed already in the past (UTRA MC, or EUTRA CA, etc). Clearly, our intention is not to expand testing, but we would like to study legacy specs for proper technical motivation behind SC clarification. This topic seems to be related to the concepts of the test cases simplification, e.g. without knowledge on the internal architecture of the EUT, it may be hard to assume that the level of emissions for SC and CA to be the same (without additional testing). 
Sub topic 1-2-3: our understating was that this requirement already applies to UE as well we ancillary equipment. The specs name of TS 38.124 is “ElectroMagnetic Compatibility (EMC) requirements for mobile terminals and ancillary equipment”. Spec needs to be reviewed from that angle. Still, the need for the ancillary equipment for eh NR UE may be questioned. 
Issue 1-2-4: similar to 1-2-2. More analysis is preferred to be provided as We would like to treat this clarification not just for NR UE, but also for other EMC specs (e.g. EUTRA UE) at the same time. 
Issue 1-2-5: 
Issue 1-2-6: 


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2010600/0601
	ZTE: We agree with this CR

	
	Ericsson: Agree with CR

	
	Huawei: question for clarification: where this note is coming from? 
We would like to further check this meeting on the max hold detector. 

	R4-2010602/0603
	ZTE: We think it is also need to consider REFSEN exceptions (i.e. MSD value) in caluse 4.2. Also we have concern about the limits for radiated emission (subclause 8.2.4). We suggest to delete the limits below 30MHz because of those limits are for conducted spurious emission testing.

	
	Ericsson: Regarding radiated emission limits we tend to agree with ZTE on removing the limits below 30 MHz. On the exclusion bands, I think this might sound as a relaxation of the limits, and some regulators will not accept it. Xiaomi, could you please explain how the combination of exclusion bands works?

	
	Xiaomi: Thanks for the comments.
For the limit below 30MHz, it is not proposed by us. If ZTE would like to do so, please provide CR next meeting.
For the exclusion band, this is not a relaxation. Moreover, this is same statement in BS EMC spec TS 38.113. If it is intra-band CA, then the exclusion band will be identical to current spec. If it is inter-band CA, then the exclusion band will be the combination of both bands. Hope this can help to clarify the question.
ZTE: Let’s focus on ‘removing the limits below 30 MHz’ first.  So far,  Erisson and ZTE agree to remove the limits below 30MHz. How about the other companies?

	
	Huawei: 
4.2: some more clarification is needed behind the proposed wording. It is not clear from the text which features are meant. The deltaR needs to be explained. 
4.4: agree with the meaning of Rx exclusion zone here. Not sure if the wording shall be limited to inter-band CA. 
8.2.4: limits below 30MHz are coming from the UE spec – we are also not sure if those shall be kept, but this discussion seems related to UE RF. The Note 2 needs more discussion. The wording “additional requirements” in case of BS is related to the coexistence – this creates confusion here. 



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1-1
 

	The issue of whether or not the max hold detector method is needed for RF electromagnetic field (80 MHz to 6000 MHz) and RF common mode (0.15 MHz to 80 MHz) testing was discussed. One company agreed but one company is still checking internally and will come back this meeting. 
Tentative agreements:
No tentative agreements can be reached in 1st round discussion, pending on the company further check in 2nd round.
Candidate options:
Recommendations for 2nd round:
Focus on the CR revision. Encourage company feedback as soon as possible.

	Sub-topic#1-2

	The issue of the UE EMC requirements for inter-band CA and inter-band ENDC was discussed, including:
· Receiver exclusion band
· Emission requirements
· Immunity requirements
Tentative agreements:
· For Rx exclusion band, Option 1, i.e. defined as the combination of the exclusion band for each operating band, is agreed in 1st round discussion.
· The following RF requirements are not reached agreements in the 1st round since it may need more studies or further check:
· how to define conducted emission, harmonic current emission, voltage fluctuation and flickers requirements
· how to define general radiated emission requirement.
· Whether or not additional radiated emission requirements are needed for CA/UL MIMO and V2X features
· How to define the  EFT, CS, Surge, Voltage dips, and transients and surges, vehicular environment requirements 
· Whether or not ΔRIB,c for CA/SUL and V2X features be considered when perform the ESD and RI test when establishing the communication link.
Candidate options:
Recommendations for 2nd round:
The discussion paper and CR are noted. A WF is needed to capture the above requirements which are not reached agreements in the 1st round  for further discussion in 2nd round discussion.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on UE EMC requirements for inter-band CA/ENDC
	Xiaomi



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2010600
	 To be revised.

	R4-2010602
	noted

	R4-2010603
	Withdraw (Mirror CR of R4-2010602)




Discussion on 2nd round (if applicable)
	CR/WF number
	Comments

	R4-2010600 
Revised to R4-2012576
	

	R4-2012575: 
WF on UE EMC requirements for inter-band CA/ENDC (Xiaomi)
	Ericsson: Thanks for sharing draft WF. A general comment: In some of your slides there is a clear indication of the option to choose for different topics, while is some others Xiaomi proposes further study. We think that the WF terms should remain open to further study in all the proposed topics. A final agreement should come after a study/evaluation of the impact of the proposed alternatives.
Huawei: This is supposed to be UE WF, but there are related BS questions appearing, e.g. if we address the CA for UE EMC, in my view we shall reassure that the BS side is also well understood/ fixed.

[Xiaomi Response: For us, the question of CA is only for UE. As stated in our discussion paper, this is to align with RF spec. Since specific CA requirements are considered in TS 38.101-1/-2/3, we believe this should also be considered in UE. However, if we look into the BS RF spec TS 38.104, there is no additional CA requirements. Here I use CA requirement but it can also fit to other features. Hence, we think the discussion will have no impact on BS side. Hope this can clarify your question. With this clarification, we would like to change the WF title based on your version to “WF on UE EMC requirements extensions”. The only difference here is we add UE back to limit the scope of the WF.]

I do not want to block progress on UE EMC, but I am wondering how to make required corrections on those additional features for both UE  and BS EMC specs. This was not fully studied and I am not sure what would be the impact, as of now.

[Xiaomi Response: Agree with your intention, and that is why there is some FFS in the WF to further investigate.]
 
Some suggestions:
- title say CA/ENDC, but you also consider V2X, SUL, etc. Suggest to make it more general.
[Xiaomi Response: As stated previously, we would like to change the title with only adding back “UE”]

- Slide3: Rx exclusion: shall we further clarify that this shall be “Define as the combination of the Rx exclusion bands for each operating band used during particular test”, or something like this. My point is that this is valid for bands which are used during testing, and not all supported by the UE, right? We can work on the wording for next meeting. Probably other EMC specs will have to be checked for alignment as similar wording is already there. 

[Xiaomi Response: Agree with wording improvement next meeting, But let me give some explanation. To our understanding, UE will support specific CA or EN-DC combinations, and each of the combination should be tested. But for each “one test” only one combination will be chosen, hence I think your point is partially correct. Anyway, we would like to give wording improvement next meeting.]

- slide6: as we are adding more testing with this proposal, we are careful on this before are fully understand the impact of, e.g. CA for BS side, e.g. referring to the BS RF spec, the OTA Tx spur have different test setup for the following cases:
RF channels to be tested for single carrier
RF bandwidth positions to be tested in single-band multi-carrier operation
RF bandwidth positions to be tested in multi-band multi-carrier operation

[Xiaomi Response: Still we think the BS will not be influenced. The above question you listed is solved by section 4.5 of BS EMC spec TS 38.113. Hence we would like to preclude BS in the WF.]

CA was introduced for LTE and seems that it was not really discussed for EMC. Similar concerns as to slide 8 and new features (WI, RAN4 resources, release). As radiated emission is considered, we need to further study the relation with the RF spec for OTA products. Maybe UE an BS paths can go separately here so UE is not blocked.
- slide7: thank you for the proposed WF – I have provided some additional wording to address concerns on the multi-carrier testing in general.
- slide8: technically the delta corrections seems reasonable for UE spec. However we think that the discussion on the features additions/spec updates shall be handled for both UE and BS (and IAB later on), i.e. CA is also applicable to BS, etc. Otherwise we introduce fragmentation. It is unclear how to treat this in RAN4, under which WI, etc. Maybe this is something to consider for the EMC specific WI, together with other improvements.

[Xiaomi Response: For conclusion, for the WF of your version, we are ok on most of them but only we think BS should not be involved.]
Ericsson: We think that the proposed additions to Xiaomi´s WF go beyond the initial scope of the discussion. EMC might have additional topics to be discussed within RAN4, but covering BS related issues within the UE-oriented WF might not be the right approach. Then, we prefer to postpone the discussion of this WF.

We agree with Huawei about the lack of clarity regarding the WI to cover the proposed topics. We can think about a new WI proposal where we could address the uncovered/remaining issues and look for improvements in the specs.

Xiaomi:
I also update a new version of the WF and the change is only:
1. Adding back UE in the title.
2. Remove the BS impact,
Hope this can be good for you.
Also please allow me to give some response to Luis’ comment:
The agreed WF provided in each slide is based on the first round discussion, we see some of them are agreeable hence we captured these agreements in the WF. 

Ericsson: Thanks for providing a quick reply. It is good to keep the scope of the WF only within the UE area. The WF considers to choose additional requirements for RE for CA/UL/ MIMO and V2X, which according to the summary is not agreed and may need some further check. Same with the discussion on establishing the communication link for ESD and RI test. Could you please check the alignment between the summary and the WF?

Xiaomi: I believe you mean the slide 6 and slide 8, if you check the latest version, for slide 6 an additional note as  “NOTE: Related discussion on the additional features (e.g. CA/SUL and V2X features) introduction to the EMC specifications is needed, including RAN4 resources consideration.” And for slide 8, it is conditional as “WF: Once the decision is taken on the approach for additional features (e.g. CA, SUL, V2X, etc.) introduction to the EMC specifications, then Choose option 1.” So I believe they are weak WF with notes and conditions and it should already addressed your concern. I am wondering if you can provide further comments on them?
Ericsson:
Here my comments:
 
In slide 6:
 
· Option 1: Additional requirements are needed
· Option 2: No need for additional requirements
· WF: Choose option 1.
NOTE: Related discussion on the additional features (e.g. CA/SUL and V2X features) introduction to the EMC specifications is needed, including RAN4 resources consideration.
 
In slide 8:
 
1. Option 1: Apply ΔRIB,c for CA/SUL and V2X features
1. Option 2: Other methods.
1. WF: Once the decision is taken on the approach for additional features (e.g. CA, SUL, V2X, etc.) introduction to the EMC specifications, then Choose option 1.
1. NOTE: Related discussion on the additional features (e.g. CA/SUL and V2X features) introduction to the EMC specifications is needed, including RAN4 resources consideration. Both UE and BS specifications to be considered.
 
The approach in slide 8 shows that once a decision is made on the approach for additional features then the option one is chosen.
 
Different to slide 6, where basically it is stated that we go for option 1, without connection with the note.
 
Could you please take this into account in a new version?

Xiaomi: Thanks for comments. Since I believe current version has addressed your concern, I am wondering if you can provide your version to make the discussion more efficient.
Huawei:
Fine to separate UE and BS – this is fair to do based on first round comments. I was aiming to have complete approach but let’s leave this for the next meeting. 
One comment to slide 6:
“Possible work item on the study of impact of the introduction to LTE and NR UE EMC spec may be needed.” This is not needed in the WF. This would be RAN level discussion anyways to agree WI or SI, so beyond RAN4
Xiaomi: I have uploaded the v3 as deleting the sentence you mentioned
Ericcson: Agree with keeping separate BS and UE in the WF. We found the most recent version is OK. No additional comments.
Xiaomi: Thanks for all the discussion. Given no comments, I assume the WF “R4-2012575 WF on UE EMC requirements extensions” can be agreed as the latest version.
Also our previous CR R4-2010600 can be agreed as the original version and the revised R4-2012576 can be withdrawn.
I will upload the catA CR after moderator summarize the situation.




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2012576
	Withdraw, the original one R4-2010600  is to be agreed. 
Since no feedback from the company who wants to further check the original one R4-2010600 in 2nd round discussion. So no need to be revised and the original one is agreed

	R4-2010601
	To be agreed.  (Mirror CR of  R4-2010600)

	R4-2012575
WF on UE EMC requirements extensions
	To be approved..



Topic #2: NR BS EMC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011264
	Huawei
	The following changes have been made:
· 2: updated references
· 3.3: updated abbreviations
· 8.2.1.2: test procedure for the EMC RE (BS) updated with the addition of direct field strength measurement
· 8.2.1.3: EMC Radiated emission limits updated with addition of limits for 3m and 10m measurement distances. 
· 8.2.1.4: MU for the field strength measurement added
· 8.2.2.3: editorials

	R4-2011265
	Huawei
	<Mirror CR for 1264>



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The open issue is summarized as:
· Direct field strength measurement test method

Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
In last meeting, introducing direct field strength measurement test method for the EMC RE requirements have been discussed. However, some concerns/comments were raised. In this meeting, company proposes updated CR to address the comments.
Issue 2-1: Whether or not introduce direct field strength measurement test method for the EMC Radiated Emissions requirements of the BS type 1-C and BS type 1-H in TS 38.113.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	Sub topic 2-1: Option 1.
Sub topic 2-2:
….
Others:

	Ericsson
	We agree with the introduction of direct field strength measurement method.

	Nokia, Nokia Shanghai Bell
	There are some suggestions to the text in the CR. See comments for R4-2011264. 

	Ericsson
	There is a possible typo to b e corrected in the CR. See comments in the document.

	Huawei
	Thank you for all the text revision proposals. 
Most of the proposed modifications seems ok, but we are still checking internally – we will come back with revision for 2nd round. 


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2011264/1265
	ZTE: we agree with the CR.

	
	Ericsson: Agree with the CR

	
	Nokia, Nokia Shanghai Bell: Suggested text is provided in the CR, which is uploaded to the same draft folder. 
ZTE: Since we have agreed with the CR in our previous comments. However, we add a minor comments on top of Nokia, which is uploaded to the same draft folder.
Ericsson: There is a possible typo to b e corrected in the CR. See comments in the document.
Huawei: Thank you for all the text revision proposals. Most of the proposed modifications seems ok, but we are still checking internally – we will come back with revision for 2nd round.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	The issue of whether or not introduce direct field strength measurement test method for the EMC Radiated Emissions requirements of the BS type 1-C and BS type 1-H in TS 38.113 was discussed in the 1st round discussion.
Tentative agreements:
Agree to introduce direct field strength measurement method.
Candidate options:
Recommendations for 2nd round:
Focus on the CR revision.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2011264
	To be revised.



Discussion on 2nd round (if applicable)
	CR/TP number
	Comments

	R4-2011264
Revised to
R4-2012577
	Nokia: Please find some suggested wording in the note
Huawei:
I am fine with the revision with some corrections:
-          As indicated in the previous email, we do not want to provide closed list of the test methods – we can refer to CISPR 16-1-4, but not to replicate its content. In case it changes in future, the RAN4 spec will not be aligned. Again, EMC test site validation is not RAN4 competence. I have modified the text to use “examples” in the sentence.
-          Test site validation info in CISPR 16-1-4 is spread across section 6 and 7, so it is better not to provide any specific subclause – we can stick to “section 6 and 7”. To avoid limitations as indicated above, it is proposed to reword the proposed reference.





Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2012577
	To be agreed.

	R4-2011265
	To be agreed.  (Mirror CR of  R4-2012577)



Topic #3: IAB EMC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010647
	ZTE Corporation
	IAB EMC specification skeleton is proposed.

	R4-2010648
	ZTE Corporation
	For conduct emission requirements, the BS RF conducted emission requirements shall be reused. 
For radiated emission requirements, it is proposed to use a common table to cover the requirements for both IAB MT and IAB DU.

	R4-2010649
	ZTE Corporation
	Some basic NR RF specifications and EMC standards are captured for the references in IAB EMC specification

	R4-2011266
	Huawei
	Proposal: agree on the attached TP to the IAB EMC specification, for the Emission requirements applicability. 
(major view: the IAB is considered as a network node, even if logically it may be seen as a UE)

	R4-2011267
	Huawei
	Proposal: agree on the attached TP to the IAB EMC specification, for the definition of the exclusion bands. 

	R4-2011282
	Ericsson
	Proposal 1: To approve the proposed text (in the annex) and incorporate it to the TS handling the EMC requirements for IAB.

	R4-2011283
	Ericsson
	Observation 1: EUT/BS typically have several different functions and numerous modes of operation associated with each function. The mode(s) that produce(s) the highest emissions could be selected for the final measurements.. In that sense, the emission requirements should reuse those defined for the BS.
Observation 2: 3GPP has agreed that for BS type 1-O and BS type 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.104 [6], conforming to the test requirement in TS 38.141-2 [7]. Same principle should be used in the definition of IAB emission requirements.
Proposal 1: The radiated emission requirements defined for IAB should reuse the ones defined for NR BS.
Proposal 2: For OTA IAB nodes the same principle applied for the radiated emissions (the radiated emission is covered by radiated spurious emission requirement in TS 38.104 [6], conforming to the test requirement in TS 38.141-2 [7]) and reflected in TS 38.113 [11] shall be applied.
Proposal 3: Agreed on the proposed text for TR 38.809.

	R4-2011284
	Ericsson
	Proposal 1: To approve the proposed text (in the annex) and incorporate it to the TS handling the EMC requirements for IAB.

	R4-2011375
	Nokia, Nokia Shanghai Bell
	Texts for Definitions and immunity of IAB EMC are provided. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The open issue is summarized as:
· IAB EMC specification skeleton
· Texts for each core requirements to IAB EMC specification 
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
In last RAN4 meeting, it was agreed in R4-2008732 to have a new TS for IAB EMC to capture the IAB EMC requirements. According to the IAB WID time plan, core requirements for IAB EMC shall be completed in this meeting.
In addition, the IAB EMC specification skeleton have been discussed during the email discussion before the meeting. Meanwhile, the work split for the IAB EMC specification work have been assigned among the interesting companies.
Issue 3-1: IAB EMC specification skeleton
· Proposals
· Tentative agreements: Agree on the skeleton proposed in R4-2010647
· Recommended WF
· TBA
Issue 3-2: How to defined IAB radiated emission requirements?
· Proposals
· Option 1: Reuse the ones defined for NR BS. (R4-2011283)
· Option 2: Reuse the ones defined for both NR BS and NR UE for IAB MT and IAB DU, respectively. And use a common table to cover the requirements for IAB EMC radiated emission requirements. (R4-2010648)
· Option 3:  Others
· Recommended WF
· TBA
Issue 3-3: How to defined OTA IAB nodes radiated emission requirements?
· Proposals
· Option 1: The radiated emission is covered by radiated spurious emission requirement in TS 38.104, conforming to the test requirement in TS 38.141-2) and reflected in TS 38.113 shall be applied.  (R4-2011283)
· Option 2: Others
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	 Sub topic 3-2: Option 2.
The IAB BS will be installed similarly as NR BS. The radiated emission limits should be similar as NR BS. However, the different exclusion band for MT and DU should be considered.

Sub topic 3-3: Option 1.

	Ericsson
	Sub topic 3-2: We see some common points between our proposal and ZTE’s. We think this might be a good solution for radiated emissions limits. Regarding the conducted emission limits, we agree with reusing BS ones.

Sub topic 3-3: Option 1.

	ZTE
	Response to Ericsson:
Actually We also reuse the BS limits for the conducted emission.
In addition, we noticed that there is a TP to TS38.174 (R4-2010725) for IAB unwanted emission requirements. Since the maximum offset of OBUE for IAB radiated emission requirements in TS 38.174 can be reused. Maybe we can wait for the outcomes of this document.(can be further discussed in 2nd round.).
Huawei: we support this approach.

	Ericsson
	If other companies agree we can wait for the outcome of the IAB unwanted emissions discussion.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2010647
	Ericsson: OK with the skeleton

	
	Huawei: we just noticed that the name of the spec “Integrated access and backhaul ElectroMagnetic Compatibility” may be miss-read. Maybe we shall consider something like “IAB node ElectroMagnetic Compatibility”? Maybe this can be decided by the WI rapporteur and the spec editors. 
Other than that skeleton seems ok, assuming that we may need to fine-tuning along the spec development process. 

	
	

	
	

	R4-2010648
	Ericsson: See our comments above.
ZTE: see response above.

	
	Huawei: Some wording corrections will be needed in revision. 
8.2.1.3: for the limits, we would suggest to reword it in a way that we do not have to refer to the enclosure. We can provide the suggested text. 
For the table with limits: we have some concern if both rows are needed for those two: 
	FDL,low - ΔfOBUE  < f < FDL,high +ΔfOBUE

	FUL,low - FOOB  < f < FUL,high + FOOB



Notes in table are referring to NR BS spec – probably we will change this to IAB RF soon. 

	
	

	
	

	R4-2010649
	Ericsson: Agree with the proposed text.

	
	Huawei: we are fine to consider this as initial input (which includes NR BS specs), but our assumption is that before the final draft of the whole spec, the unused references will be removed (and renumbered accordingly in the whole spec) by the spec editor. 
We may need to also consider the IAB TR.

	
	

	
	

	R4-2011266
	ZTE: Basically we support these two points.
1.Whenever the IAB requirement is referred, its applicability shall be considered as applicable to the IAB node as a whole (MT and DU), irrespective of its implementation. Performance assessment of an IAB node with multiple enclosures may be done separately for each of them, according to the manufacturer's choice.
2.The IAB is considered as a network node, even if logically it may be seen as a UE.
Comments：
Note 1:changed "Performance assessment" to "Radiated emission measurement".

	
	Ericsson: Thanks Huawei for this contribution. We consider this approach a good input to move forward with the discussion and the definition of requirements for EMC IAB.

	
	Huawei: based on the comments received I assume we need a revision to implement the correction from ZTE, which we agree with (copy-paste issue).

	
	

	R4-2011267
	ZTE: We have two comments below:
1.The IAB include two wireless modules, and the MT and DU have the corresponding transmitters and receivers. In our view, the exclusion bands for MT and DU shall be considered separately.
2. It is no need to consider Spatial exclusion zone.

	
	Ericsson: The proposed approach fits with the idea of considering IAB node as a whole, so exclusion bands as proposed by Huawei follow that principle.
Regarding spatial exclusion, we do consider necessary to include this concept. Agree with Huawei on that this needs some refinement. Just one question, the values should be placed on square brackets or as TBD?

	
	Huawei: for ZTE comments on exclusion zones we do agree with this concern and we were trying to address it in the existing CR with the following wording: 
“As the IAB node may operate its access and backhaul link in different NR IAB operating band, the transmitter exclusion band for IAB applies separately for the access and backhaul link.”
For spatial exclusion: this is conformance aspect, but we will have to decide on it text meeting already. We think this concept would be useful, but for now it is unclear how to implement it during testing, due to IAB product specifics. 
For [] vs. TBD: no strong view – those numbers shall be confirmed by the RF sessions and their agreements. For sake of progress and high time pressure, we just put the numbers in []. 
Not sure if we still need a revision but we may need further clarifications for ZTE comments on spatial exclusion.

	
	

	R4-2011282
	ZTE: Basically agree with this contribution. One minor comments on the wording:
The present document specifies the applicable test conditions, performance assessment and performance criteria for of  NR Integrated access and backhaul (IAB) “and” associated ancillary equipment.

	
	Huawei: while reading the text, in some places I am missing the “node” term. We all know what the IAB is, the when we write NR Integrated access and backhaul (IAB) the meaning of the sentence gets messy and unclear. So I would suggest to add “node” after the IAB in this case (it may not be needed in every single place where the IAB wording is used). 
If possible, we shall also refer to the approach in the RF spec. 
Environment classification: do we really consider all of those “residential, commercial and light industrial”? I am not sure if the residential shall be considered. 

	
	

	
	

	R4-2011283
	ZTE:we agree with this contribution.

	
	Huawei: TP is talking about BS, not IAB. Revision is needed. 

	
	

	
	

	R4-2011284
	ZTE: Two comments:
1.In subclause9.2.2,  reverberation chamber test method should be added. It is ok to delete the the spatial exclusion zone.
2. it should replace"Base Station" with "IAB" in both Subclause9.2.3 and 9.6.3


	
	Ericsson: OK with the initial comments. We will also include the use of reverberation chamber. Regarding the use of spatial exclusion, we do expect the Spatial exclusion concept to be applicable to the IAB node. This point needs to be refined and discussed with more detail.

	
	Huawei: there is still BS wording used, instead of IAB. Revision needed. Maybe we need to somehow avoid using Spatial exclusion zone until we agree on testing issues. Still, we feel that the concept as such would be useful for IAB. 

	
	

	R4-2011375
	ZTE: One comment:
1.Subclause 3.1, For “port” definition, it should replace"Base Station" with "IAB". For 38.174 spec,  no IAB Type 1-C.

	
	Ericcson: We share the same comment with ZTE. OK with the rest of the text.

	
	Nokia, Nokia Shanghai: Thanks for the comments. The CR will be revised according to the received comments. 

	
	Huawei: we may need to re-use/align the notes proposed for the Emissions requirements applicability in R4-2011266, e.g. for the enclosure issue.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	The IAB EMC spec skeleton and the texts for each sections were discussed in 1st round discussion.
Tentative agreements:
· The IAB EMC specification skeleton proposed in R4-2010647 is agreeable. In addition, it may need to fine-tuning along the spec development process. 
· The IAB EMC radiated emission requirements pending on the outcomes of RF IAB radiated emission requirements in TS 38.174. 
· The OTA IAB node radiated emission requirements is agreed to be covered  by radiated spurious emission requirement in TS 38.104, conforming to the test requirement in TS 38.141-2) and reflected in TS 38.113 shall be applied.  
Candidate options:
If no outcomes of RF IAB radiated emission requirements in TS 38.174 in this meeting, then the texts in subclass 8.2.1 should keep void.
Recommendations for 2nd round:
· Check on the outcomes of  of RF IAB radiated emission requirements in TS 38.174 in 2nd round discussion
· Focus on the revisions.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 

	CR/TP number
	Comments collection

	R4-2010647
	Approved

	R4-2010648
	To be revised. 

	R4-2010649
	To be revised. 

	R4-2011266
	To be revised. 

	R4-2011267
	To be revised. 

	R4-2011282
	To be revised. 

	R4-2011283
	To be revised. 

	R4-2011284
	To be revised. 

	R4-2011375
	To be revised. 



Discussion on 2nd round (if applicable)
	CR/TP number
	Comments

	R4-2010648
Revised to
R4-2012642
	Ericcson: it seems that the IAB RF area is still discussing the spurious emissions topic. Do you foresee if during this meting we can reach an agreement in that area that we could finally reflect int the IAB EMC spec?
ZTE: I understand your point. The reason why we added the texts under subclause 8.2.1 mainly because when we draft the our revision, we have checked the IAB RF spurious revision(revision R4-2010725) and found the TR body are stable instead the revision R4-2010725 is only focus on the introduction part. So we suppose the TR body is stable. However, it seems it is difficult to trace the procedure when the discussions are in parallel. In this case, we remove all the texts under subclause 8.2.1 this time and come back next meeting. 
Ericcson: We agree, it is not easy to keep track of what´s going on in the RF side. In this case, it is better to wait until next meeting to come with a text. 
New uploaded version is OK for us. Let’s see if there is any comment from other companies.


	R4-2010649
Revised to
R4-2012643
	Ericsson: I have uploaded a revised version of your contribution with a small comment, i.e. This reference [18] is needed if we are going to include rev. Chamber
ZTE: Agree with Ericsson, update a revision where reference [18] is kept, and also we remove all the changes on changes in the version. Also for reference part, it may need to be updared if new reference is needed based on the furture discussion.





	R4-2011266
Revised to
R4-2012641
	

	R4-2011267
Revised to
R4-2012640 
	ZTE:  One small correction highlighted in yellow in the revision.
Ericsson:  we have uploaded a revised version.
Huawei: For the TP on the exclusion bands: Based on corrections from ZTE and Ericsson, I just realized that the Tx / Rx exclusion shall apply only to the IAB type 1-O. Please refer to the AAS TS 37.114 and NR BS EMC TS 38.113 – the same approach was applied there e.g. with the TX exclusion being applicable for the RI of the transmitter only in case of OTA products (but not for hybrid one).
Ericsson: Checking both TS 37.114 and TS 38.113, it is clear that TX Exclusion Band only applies for OTA BS. So, I think the same approach should apply for IAB. Then, only IAB 1-O should be considered for TX exclusion band.

	R4-2011282
Revised to
R4-2012636 
	

	R4-2011283
Revised to
 R4-2012637
	Ericsson: We have changed the reference to NR RF BS spec for a reference to the IAB RF spec.


	R4-2011284
Revised to
R4-2012638
	ZTE:  One small correction highlighted in yellow in the revision.
Ericsson: Ok with the ZTE’s proposed change and updated the references according to ZTE’s tdoc.
Huawei:
For this particular TP in Immunity: there were concerns from ZTE on including Spatial exclusion, so I have removed those for this meeting from my contributions. Now, I see that the SE is included in [] in your TP – so I am not sure what is the conclusion now. Maybe ZTE can confirm…
Besides: the figure of the spatial exclusion testing is not right – I think we need more time to think how this will be realized with two radio interface of the IAB node.
Then the text on “except for the half sphere around the EUT”: this also requires more work – this wording does not work for IAB.
So now I think it would be better to remove the SE for this meeting – we simply need to study this more, it is not clean copy-paste from BS spec.
There are also cross-references to fix in your TP. As the reference list is there, maybe you can fix this in the revision.
Ericcson:
We agree with the point of leaving the spatial exclusion issue for the next meeting. Our intention was to leave the text in square brackets as an indication of the need for additional agreement.
ZTE response to Huawei:
Regading the spatial exclusion, our main concerns are we are not sure how many spatial exclusion zones for IAB nodes since in our understanding it depends on whether or not the direction for the IAB MT and IAB DU antenna are the same. After futher interal discussion, we can accept the spatial exclusion zone in the TP with []. In this case, Huawei may also keep the related texts as original one but in []. The [] means we need more time to check,  and strickly speaking it belongs to test as you said. So keep it in [] in this meeting and come back next meeting. Is that ok?
ZTE response to Ericsson:
I just see your email after i reply another one to Michal....
Both keep them in [] and remove them in this meeting are ok for us. But since i have agreed to keep them in [] in the other email, so i am not sure if it will cause confusion here. it seems you have remove the text...  anyway it needs to come back next meeting. 

Huawei:
So we seem to have common understanding on the SE aspects, which still require discussion (and are out of Core part).
I will change by TP to include the SE with [].
Still, I would suggest to remove the figure from Ericsson TP and those testability aspects (text on half sphere, etc.) for this meeting and keep the placeholder for SE introduction next meeting, as those aspects were basically not studied as all for IAB.
Ericsson: 
In the following link you can find the most recent version of our TP:
Draft R4-2012638 - TPs to TS on IAB EMC section 9 (Immunity)_ZTE(1)_Ericssonv3.docx
In this file, and following both ZTE and Huawei comments, we have included a text on spatial exclusion on [], as follows : [For the test method in accordance with IEC 61000-4-3[X], the following spatial exclusion zone can be choosen to protect the IAB node receiver]. The rest of the text and the figure has been removed. We agree SE and its application in the IAB area needs more analysis. We hope this approach fits with your proposals.





	R4-2011375
Revised to
R4-2012639
	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2012642
	To be approved

	R4-2012643
	To be approved

	R4-2012641
	To be approved

	R4-2012640 
	To be approved

	R4-2012636 
	To be approved

	 R4-2012637
	To be approved

	R4-2012638
	To be approved

	R4-2012639
	To be approved




