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Introduction
This agenda item will handle all contributions related to NR_LTE_EMC_enh aspects:
· BS EMC enhancements
· UE EMC enhancements

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Aurelian Bria (Moderator)
	aurelian.bria@ericsson.com

	Nokia, Nokia Shanghai Bell
	Veli-Matti Holappa
	veli-matti.holappa@nokia.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.com

	Ericsson
	Bing Li
	Bing.li@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)


Topic #1: Work plan
Companies’ contributions summary
No contributions received for this meeting.

Work plan for UE EMC enhancements was approved during meeting RAN4 104-bis-e in R4-2216488
Work plan for BS EMC enhancements was approved during meeting RAN4 105 in R4-2220135

Topic #2: BS EMC Enhancements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304096
	Nokia
	Observation 1: Using E-UTRA to cover UTRA in the tests reduces the amount of EMC testing by approximately 33%.
Proposal 1: Use E-UTRA to cover UTRA with reducing capability sets CS3, CS6, CS7, CS14, CS15 and CS19 from the tests.  

	R4-2304681
	ZTE
	Observation 1: Test simplification should only apply on the MSR BS with “common hardware”.
Observation 2: Use existing terminology to explain “common hardware”.
Observation 3: Investigate whether NR and E-UTRA covers UTRA.
Observation 4: Investigate whether NB-IoT covers GSM.
Proposal 1: Use the wording “MSR BS that shares same baseband components” to instead “common hardware MSR BS”.
Proposal 2: Based on discussion in previous meeting and experience of daily work, NR and E-UTRA can cover UTRA.
Proposal 3: GSM that usually carried out by larger power would have better behavior in immunity test. Therefore NB-IoT can but used to cover GSM.
Proposal 4: By using NR/E-UTRA to cover WCDMA and NB-IoT to cover GSM, which is shown in table 1, the MSR BS test configuration can be reduced from 19 different TCs to 10 different TCs.

	R4-2305187
	Ericsson
	Proposal 1: Radio digital unit with Common HW for all RATs, describes a type of digital unit/baseband which has the ability to handle the signals from all RATs in common active components.
Proposal 2:  A MSR BS employing a radio digital unit with common HW for all RATs, and there are no RAT-specific hardware blocks, can be called True MSR BS and becomes the object of reducing number of tested RATs.
Observation 1: For immunity testing, considering all declared supported CSs leads to redundant measurements.
Proposal 3: For the current framework in clause 4.5 BS test configurations for immunity tests, only test up to two CSs with the largest number of RATs, which include all declared supported RATs, and all subsets of supported CSs are not required to be tested.
Proposal 4: Condition of “True MSR BS” is based on the product type declared by the manufacturer.



Open issues summary
Sub-topic 2-1
Sub-topic description: Understanding of “common HW”

Proposal 1: Start from the proposed approaches:
· Option 1: Use the wording “MSR BS that shares same baseband components” 
· Option 2: Define true MSR BS as a BS declared to employ radio digital unit which has the ability to handle the signals from all RATs in common active components and have no RAT-specific hardware blocks.
to find an acceptable wording that will be included in the WF
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: Principles for reduction of RATs considered in the immunity test

Proposal 2: NB-IoT covers GSM.

Proposal 3: NR and E-UTRA covers UTRA.

Proposal 4: If above proposals are agreeable, a limited set of CSs are sufficient for immunity testing, i.e., CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, CS17, and CS18

Proposal 5: Existing CSs/TCs in TS 37.141 can cover the outcome of test simplification. No new CS/TC is needed
 
· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description: Simplification of current framework of test configurations for immunity tests

Proposal 6: For the current framework in clause 4.5 BS test configurations for immunity tests, only test up to two CSs with the largest number of RATs, which include all declared supported RATs, and all subsets of supported CSs are not required to be tested.

· Recommended WF
· TBA

Sub-topic 2-4
Sub-topic description: Implementation of test simplification

 Proposal 7:  Implementation as suggested in R4-2305187 section 2.4.

· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1
	Company
	Comments

	ZTE
	Both option 1 and option 2 are fine for us.
Option 2 is a more clear way to explain “common hardware MSR BS”, but we need to be careful if some similar definitions are going to introduced in other Spec (probably RF) in the future.

	Ericsson
	@ZTE: We can monitor the future work of RF, whether there will be a similar definition, and what is the purpose, etc.

	Nokia, Nokia Shanghai Bell
	We think the option 2 captures the definition in more detail. We can agree it as such.

	Huawei
	We are ok with Option 1. 
Strongly oppose Option 2: having “true MSR BS” along with 10+ years old “MSR BS” terminology is very confusing idea to follow. MSR BS was developed for RF and EMC requirements, with the existing definitions being sufficiently scrutinized over the time already. If proponents want to replace the “common HW”  then another solution shall be discussed instead. 

	Ericsson
	@Huawei: If “true MSR BS” is the word not liked, it could be removed. Here is the condition of RAT reduction that we wanted to address: 
“For a BS declared to employ radio digital unit which has the ability to handle the signals from all RATs in common active components and have no RAT-specific hardware blocks, …”
which we think Option 1 is well included. Please see if it is agreeable.


 
Sub topic 2-2 
	Company
	Comments

	ZTE
	Agree. The detailed application of proposal 2,3,4 can be found from the Table 1 in our discussion paper R4-2304681.

	Ericsson
	Agree with proposal 2, 3, 4 and 5.

	Nokia, Nokia Shanghai Bell
	Agree.

	Huawei
	P2: as other companies seem to agree, we would like to ask to put P2 in [] so that we can try to confirm it by next meeting. Secondly, we shall clarify more details of this proposal, or to capture them somehow in the WF, i.e.:
· For P2, Does NB-IoT cover all its variants? (guardband, inband, standalone)?
· For statement in P2, we mean NB-IoT immunity performance for particular band operation being more immune then GSM for “same” band, or?
· Etc.
P3: as other companies seem to agree, we would like to ask to put P# in [] so that we can try to confirm it by next meeting. Same as for P2, we shall elaborate what is really meant by P3 in more details.
P3 but it shall rather say “NR or E-UTRA”, not “NR and E-UTRA”
P4: we would like to leave details on the CS analyses and which CS may be sufficient for Immunity testing to be left for further analyses. Lets focus on RATs first. 
Agree with Proposal 5, but wasn’t it explicitly precluded in the WID?

	Ericsson
	@Huawei: OK with other points. To answer the question on Proposal 5, existing CSs/TCs in TS 37.141 is the starting point, new CSs/TCs were not precluded. Please see Note 1 under implementation phase in Section 4.2 in WID “NOTE 1: The starting point for the specification of capability sets and test configurations will be the existing ones defined in TS 37.141.”



Sub topic 2-3
	Company
	Comments

	ZTE
	Agree. No need to test the subset of supporting CSs. Shall we apply this proposal also for the emission test?

	Ericsson
	Agree with proposal 6. @ZTE: It is applicable to emission as well. We will bring CR for both immunity and emission to next meeting.

	Nokia, Nokia Shanghai Bell
	Agree. We see that there is no reason not to apply it for the emission test as well.

	Huawei
	Is this proposal part of the “study” or it is actually already an attempt for implementation? It’s unclear what is really meant here. 2 CS limitation looks very artificial. 

	Ericsson
	Proposal 6 is not part of the WI. It is indeed maintenance work, which should have been clearly written in TS 37.113, while it was not. Nevertheless, having it explicitly written in the spec. is helpful for RAT reduction work.
The reason of 2 CS limitation is that there are in total five RATs (GSM, UTRA, E-UTRA, NB IoT and NR), which will not be able to be covered by 1 CS, and no need to cover by 3 CSs.


 
Sub topic 2-4
	Company
	Comments

	ZTE
	Can be take as a starting point. Maybe come back in next meeting with CR paper?

	Ericsson
	Support proposal 7. @ZTE: Sure.

	Nokia, Nokia Shanghai Bell
	Agree. We can work from the proposal in R4-2305187 section 2.4.

	Huawei
	Disagree. We need to have agreements first before starting any implementations. 



CRs/TPs comments collection
General


	tdoc number
	Comments collection

	
	

	
	




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

	Sub-topic
	Summary

	2-1
	Sub-topic description: Understanding of “common HW”
Comments show that introducing a new definition would be challenging at this moment. 
Recommended WF: refine the description of the new MSR BS that has common baseband components in a way that can be used in plain text across the specifications. In this way we avoid using a specially defined term for it. We continue discussion in the 2nd round

	2-2
	Sub-topic description: Principles for reduction of RATs considered in the immunity test
Proposal 2: NB-IoT covers GSM.
This was supported by Ericsson, ZTE and Nokia, while Huawei needs more time to decide. Answers to Huawei questions to be provided during 2nd round
Proposal 3: NR and E-UTRA covers UTRA.
This was supported by Ericsson, ZTE and Nokia. Huawei proposed changes from “NR and E-UTRA” to “NR or E-UTRA” and requests more time. Companies can state their opinion on this change during discussion in 2nd round.
Proposal 4: If above proposals are agreeable, a limited set of CSs are sufficient for immunity testing, i.e., CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, CS17, and CS18
This was supported by Ericsson, ZTE and Nokia. Huawei prefers to focus first on the RATs and leave the details about CSs set for later. Companies are encouraged to focus on the proposals 2 and 3 and reach an agreement before we debate the CSs. No discussion in the 2nd round.

Proposal 5: Existing CSs/TCs in TS 37.141 can cover the outcome of test simplification. No new CS/TC is needed
This was supported by Ericsson, ZTE and Nokia. Huawei also supports, but indicate this was already covered by the WID. 
In the WID, in clause 4.2 we have :
NOTE 1: The starting point for the specification of capability sets and test configurations will be the existing ones defined in TS 37.141.
This note does not make it clear that no new CSs/TCs can be introduced. The best is to clarify this aspect by an agreement. 


	2-3
	Sub-topic description: Simplification of current framework of test configurations for immunity tests
This was supported by Ericsson, ZTE and Nokia. Huawei ask for more clarification, which is going to be provided in the 2nd round. 
The question about applying the simplification on emissions as well popped up. Companies are encouraged to come back next meeting on this topic. No need to continue in the 2nd round.

	2-4
	Sub-topic description: Implementation of test simplification
Can be seen as a starting point, but we need agreements first. No discussion in the 2nd round





	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	

	
	



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”.

Sub-topic 2-1

As Huawei strongly opposes Option 2 the proposal is to continue the discussion in 2nd round and find an acceptable formulation for this new type of MSR BS that would be able to use the simplified testing framework for immunity. Let us start from:
“For a BS declared to employ radio digital unit which has the ability to handle the signals from all RATs in common active components and have no RAT-specific hardware blocks, …”

	Company
	Comments  

	
	

	
	




Sub-topic 2-2

Proposal 2: NB-IoT covers GSM.
Please provide clarifications as asked by Huawei. 
 Proposal is to have a tentative agreement included in the WF (e.g using brackets [] ) 

Proposal 3: NR and E-UTRA covers UTRA.
Please provide feedback on the proposed change from “NR and E-UTRA” to “NR or E-UTRA”. 
Proposal is to have a tentative agreement included in the WF.

Proposal 5: Existing CSs/TCs in TS 37.141 can cover the outcome of test simplification. No new CS/TC is needed
Proposal is to include this agreement in to the WF.

	Company
	Comments  

	
	

	
	



Sub-topic 2-3
Proposal 6: For the current framework in clause 4.5 BS test configurations for immunity tests, only test up to two CSs with the largest number of RATs, which include all declared supported RATs, and all subsets of supported CSs are not required to be tested.

Please continue the 2nd round with argumentation around the limitation to 2 CSs. If companies believe this is an important topic, we need to create a good ground for discussion during next meeting(s).


	Company
	Comments  

	
	

	
	



Topic #3: UE EMC Enhancements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305518
	Xiaomi
	Observation 1: Current UE EMC spec has not cover the CA and DC requirement and configuration yet.
Observation 2: Current BS test simplification is based on different BS capability set for different RATs.
Proposal 1: Both features and RATs supported by UE needs to be considered for UE EMC test configuration simplification.
Proposal 2: Only focus on the features of CA and DC in Rel-18, further simplification on the UE supported RATs can be considered in future release.
Proposal 3: To leave the FR2-2 topic out of scope of the EMC enhancement WID.
Proposal 3: To differentiate the EMC requirements into 3 parts for further test configuration simplification as:
1, Radiated emission test
2, conducted emission test, radiated immunity test and ESD test
3, conducted immunity test such as Fast transients common  mode, RF common mode, surge and voltage dips.
Proposal 4: To not touch the requirement or test configuration simplification for the radiated emission test.
Proposal 5: To select limited number of CA and EN-DC combinations for conducted emission test, radiated immunity test and ESD test.
Proposal 6: To select only one CA and EN-DC combinations for conducted immunity test  such as Fast transients common  mode, RF common mode, surge and voltage dips.




Open issues summary
As there is only one contribution and a number of proposals the suggestion is to comment directly on each proposal above:

· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Proposal 1:
Proposal 2:
Proposal 3:
Proposal 4:
Proposal 5:
Proposal 6:

	ZTE
	Agree with the proposals. But for proposal 5&6, how to select the typical CA and EN-DC combination that can stand for all of the combinations?

	Ericsson
	Agree with the proposals.

	Xiaomi
	To ZTE: The principle can be FFS.

	Huawei
	P1: for UE its only single RAT specs under consideration (38.124, or 36.124), so why talking about RATs?
P2: so we are doing scope reduction of the WI to just bullet a below (extract from WI) – this would be RAN decision, not RAN4? 
“For UE EMC enhancements:
Phase 1 (Study phase till RAN#99):
1. Study on the need and motivation for additional UE features as per priority outlined below (highest to lowest):
a. NR UE: CA, DC
b. NR UE: SUL, UL MIMO and V2X
c. EUTRA UE: CA, DC (Based on the NR study outcome), other features as captured in subclause 4.3A of TS 36.101.”

On “future release” in P2: do you expect more EMC SI in future releases? 
P3: what is the purpose and the goal of those 3 parts proposed? 
P4: this SI cannot modify requirements so what is the point of P4?
P5: how to select those CA /DC combos, what is the metric for selection?
I need to admit that I have problems to understand that is the idea behind the P3-6 proposals, and what is value added on top of the WID.


 

CRs/TPs comments collection
General


	tdoc number
	Comments collection

	
	

	
	




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

There was a small editorial mistake and two Proposal 3 were show in the table. Let us come back on this and redefine them as:

Proposal 3a: To leave the FR2-2 topic out of scope of the EMC enhancement WID.

Proposal 3b: To differentiate the EMC requirements into 3 parts for further test configuration simplification as:
1. Radiated emission test
2. Conducted emission test, radiated immunity test and ESD test
3. Conducted immunity test such as Fast transients common mode, RF common mode, surge and voltage dips.


	Proposal
	Summary  

	1
	Supported by Xiaomi, ZTE, Ericsson. Huawei asked why talking about RATs if for UE its only single RAT specs under consideration (38.124, or 36.124). Continue in 2nd round.

	2
	Supported by Xiaomi, ZTE, Ericsson. Huawei observes that scope of the WI is reduced to bullet a), while b) and c) are not considered. 
If there is no interest to study b) and c) we need to make a decision on this. Alternative is to find volunteers to do the work. Companies are encouraged to state their opinion in the 2nd round on how to proceed on this matter.
This Wi only considers Rel-18, in future release other features will be included and possibly new EMC related SIs will pop up. 

	3a
	No specific comments received. Please use 2nd round.

	3b
	Supported by Xiaomi, ZTE, Ericsson. Huawei asks what is the purpose and the goal of those 3 parts proposed. To be continued in 2nd round

	4
	Supported by Xiaomi, ZTE, Ericsson. Huawei does not agree and claims that this SI cannot modify requirements. Obs: this is not SI, but WI, and theoretically we can modify requirements. Clarify this in the 2nd round

	5
	Supported by Xiaomi, ZTE, Ericsson. ZTE and Huawei ask about how to select the typical CA and EN-DC combination that can stand for all of the combinations? What is the metric? Continue in 2nd round.

	6
	No specific comment, but it is similar with Proposal 5, so the same discussion is valid. Continue in 2nd round. 




	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be 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”.

Proposal 1: Both features and RATs supported by UE needs to be considered for UE EMC test configuration simplification.
Proposal: Clarify the proposal text and include agreement in the WF.

	Company
	Comments  

	
	

	
	



Proposal 2: Only focus on the features of CA and DC in Rel-18, further simplification on the UE supported RATs can be considered in future release.
Proposal: Please state your position on the Proposal 2 (agree or disagree), but also on the situations with bullets b) and c). Agreements to be included in the WF

	Company
	Comments  

	
	

	
	




Proposal 3a: To leave the FR2-2 topic out of scope of the EMC enhancement WID.

	Company
	Comments  

	
	

	
	




Proposal 3: To differentiate the EMC requirements into 3 parts for further test configuration simplification as:
1 Radiated emission test
2 Conducted emission test, radiated immunity test and ESD test
3 Conducted immunity test such as Fast transients common  mode, RF common mode, surge and voltage dips.

Proposal: Provide answer on the purpose of these three parts. If Huawei agrees with the answer we will include it in the WF.

	Company
	Comments  

	
	

	
	




Proposal 4: To not touch the requirement or test configuration simplification for the radiated emission test.
Proposal: if Huawei agrees with the proposal please state an agreement so we can include this in the WF and close the discussion.

	Company
	Comments  

	
	

	
	




Proposal 5: To select limited number of CA and EN-DC combinations for conducted emission test, radiated immunity test and ESD test.
Proposal: provide the answer to the question on how to select those CA /DC combos, what is the metric for selection? 
What does “limited” means in this context? Is it much less than currently considered? 
State the opinion on a tentative agreement to go forward with  a “limited/reduced number”, while the criteria and metrics remain FFS.

	Company
	Comments  

	
	

	
	




Proposal 6: To select only one CA and EN-DC combinations for conducted immunity test  such as Fast transients common  mode, RF common mode, surge and voltage dips.
Proposal: Provide feedback on how to select the specific CA and EN-DC combinations, what is the metric for selection? Have a tentative agreement to go forward with  “only one CA and EN-DC combinations”, while the criteria and metrics for selection remain FFS.

	Company
	Comments  

	
	

	
	



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

	
	WF on BS EMC enhancements
	Ericsson
	

	
	WF on UE EMC enhancements
	Xiaomi
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304096
	
	Discussion on BS EMC enhancements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304681
	
	Discussion on BS EMC test simplification
	ZTE Corporation
	Noted
	

	R4-2305187
	
	BS EMC enhancement
	Ericsson
	Noted
	

	R4-2305518
	
	on UE EMC
	Xiaomi
	Noted
	



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

	R4-2304096
	
	Discussion on BS EMC enhancements
	Nokia, Nokia Shanghai Bell
	
	

	R4-2304681
	
	Discussion on BS EMC test simplification
	ZTE Corporation
	
	

	R4-2305187
	
	BS EMC enhancement
	Ericsson
	
	

	R4-2305518
	
	on UE EMC
	Xiaomi
	
	

	R4-230xxxxx
	
	WF on BS EMC requirements
	Ericsson
	
	

	R4-230xxxxx
	
	WF on UE EMC requirements
	Xiaomi
	
	



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
