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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

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
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

	Ericsson
	Bing Li
	Bing.li@ericsson.com

	ZTE
	Xiangwei Jing
	Jing.xiangwei@zte.com.cn

	Xiaomi
	Rui Zhou
	zhourui1@xiaomi.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.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
	T-doc number
	Company
	Proposals / Observations

	R4-2216488
	Ericsson
	Work Plan proposal on the BS EMC enhancements (only Performance part)

	R4-2216168
	Xiaomi
	Work Plan proposal on the UE EMC enhancements



Open issues summary
Sub-topic 1-1
Sub-topic description: BS EMC Enhancements work plan

· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: UE EMC Enhancements work plan

· Recommended WF
· TBA

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

	Huawei
	For the BS part, we have realized that there is some issue with the TU budget in RP-220916.  As the Rel-18 core work has just started in RAN4, we have already jumped to the Rel-18 discussions for this WI. 
We are not sure if this is the right approach, and would like to double-check with RAN4 leadership. Therefore, prefer to Return to the work plan for BS until this is clarified. 


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


 
CRs/TPs comments collection
NA

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.
	Issue
	Status summary 

	1-1
	Tentative agreements: R4-2216488
Candidate options: as proposed in R4-2216488
Recommendations for 2nd round: Continue discussion, will be on agenda for GTW Oct 18th

	1-2
	Tentative agreements: R4-2216168
Candidate options: as proposed in R4-2216168
Recommendations for 2nd round: Continue discussion, will be on agenda for GTW Oct 18th 




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  

	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)
Following the comment from Huawei, we are not in a hurry with BS EMC enhancements and the work plan can suffer some modifications. 

UE EMC is currently focusing on the core part, while core part does not exist for BS EMC. 


GTW agreements:
UE work plan is approved as proposed in R4-2216168 by Xiaomi
BS work plan is Noted and come back next meeting


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

	R4-2215958
	Ericsson
	Observation 1: By grouping GSM and NB-IoT in the narrowband category, WCDMA, LTE and NR in the wideband category, we have a starting point to develop a RAT-agnostic analysis based on the categorization.
Observation 2: From the testing perspective, conducted emission, conducted immunity, and radiated immunity are independent of the RATs. For radiated emission, the RATs can be reduced to two RATs (one narrowband + one wideband), representing the worst case. 
Observation 3: From the performance criteria perspective, for narrowband RATs, NB-IoT is the worst case, comparing to GSM. For wideband RATs, NR/LTE is the worst case, comparing to WCDMA.
Proposal 1: Using NB-IoT test result cover GSM, and LTE cover WCDMA, then we can reduce EMC MR test scope to maximum in three RATs combination; Furthermore, if NR can cover LTE, or vice versa, we can reduce MSR test scope to maximum two RATs combination, as alternative test method for MSR BS.

	R4-2215959
	Ericsson
	Observation 1: One characteristic of MSR BS is the ability of receiver and transmitter to process two or more carriers in common active RF components simultaneously.
Proposal 1: To agree with using the following capability sets: CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, and CS17 defined in TS 37.141 [2] for EMC testing of MSR BS, as presented in this contribution. Furthermore, the capability sets can be narrow down to CS2, CS8, CS11, and CS17 if the MSR BS supports NR, LTE and NB IoT SA.

	R4-2215731
	ZTE
	Observation 1: The NB-IoT standalone rated output power has same value as BS’s however for some bands like band 85, the rated output power is 43dBm.
Observation 2: The maximum output power for GSM Base Transceiver Station(BTS) is 38dBm for medium range and 24 dBm for local area.
Observation 3: The test configuration in TS37.113 and TS 37.114 are not aligned with TS37.141and TS37.145-1/2. 
Observation 4: CS18 and CS19 are missing in TS37.113. CSA3B is missing in TS37.114.
Proposal 1: Only test NB-IoT standalone for the CS consisting both GSM and NB-IoT standalone. 
Proposal 2: The rated output power of UTRA, E-UTRA and NR are same with each other. Further study is required for the worst case of wideband RAT.
Proposal 3: An alternative way is to align the test configuration between the CSx and CSy, in which the RATs in the CSx are the subset of the RATs in CSy.



Open issues summary
Sub-topic 2-1
Sub-topic description: Principles for BS EMC test case optimization

Proposals: 
· using existing TCs and not creating a new TC
· covers at least one wideband and one narrowband active
· NB-IoT covers GSM test case 
· E-UTRA covers UTRA test case

· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: Proposal for limited set of CS

Proposals:
· CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, and CS17 defined in TS 37.141 [2] for EMC testing of MSR BS

· Capability sets can be narrow down to CS2, CS8, CS11, and CS17 if the MSR BS supports NR, LTE and NB IoT SA. 

· Recommended WF
· TBA
Sub-topic 2-3
Sub-topic description: Proposal for an alternative way to reduce CSs 
 
Proposal: 
· An alternative way is to align the test configuration between the CSx and CSy, in which the RATs in the CSx are the subset of the RATs in CSy.

· Recommended WF
· TBA

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

	Ericsson
	Agree with ZTE’s proposal of using NB IoT to cover GSM. 

	ZTE
	Agree with the top three issues, but for the last one, E-UTRA cover UTRA, further study is required. Not sure why does E-UTRA worse than UTRA. More evidences are required. Besides, the behaviour of NR should also be considered.

	Huawei
	The analysis shall start listing all possible RAT combinations for the MSR BS. Narrowband/wideband grouping does not reduce workload if BS supports only e.g. NBIoT and NR. 
Theoretical analysis of the narrow-band vs. wide-band RATs does not necessarily map to the worst case scenario for the radiated emissions. Its unclear how we can draw conclusions without extensive measurement campaigns – and even if that would be done, one can question that some future low-cost products may pass such simplified EMC testing, i.e. cheat.
One potential solution that we can think of is based on some sore od manufacturer declaration, saying, e.g. that manufacturer declares that the worst case scenario for RATx + RATy, and testing this single case is sufficient to show compliance. 
We need to have also some discussion on the future-proofness: how we envision to incorporate future 6G into such framework. Similar, how to consider NTN IoT Rel-18 WI (narrowband 1RB signals) into this? Some workflow would be good to be derived.  
At the current stage we are not in a position to accept Proposal 1 from R4-2215958.
Formal question to sub-topic 2-1: is the intention to process all 4 bullets as package?
· using existing TCs and not creating a new TC: we need to have some more clarifications on this – agree not to define new TCs for EMC, but if we are going to reduce testing, it is expected that certain TCs will be tested only partially. Is this the final intention? 
· covers at least one wideband and one narrowband active: this may simplify testing only in case the BS supports multiple narrowband and/or multiple wideband RATs. 
· NB-IoT covers GSM test case : don’t agree with such conclusion based on a single set of product specific measurements 
· E-UTRA covers UTRA test case: don’t agree with such conclusion based on a single set of product specific measurements
 

	Ericsson
	@Huawei:
“The analysis shall start listing all possible RAT combinations for the MSR BS. Narrowband/wideband grouping does not reduce workload if BS supports only e.g. NBIoT and NR.” 
Ericsson: All possible RAT combinations (all 19 CSs listed in TS 37.141) were analyzed in R4-2215959. 
There is no need to reduce workload for all RAT combinations. If BS supports only e.g., NB IoT and NR, we can leave as it is. We should focus more on the MSR BS that supports three or more RATs.

“Theoretical analysis of the narrow-band vs. wide-band RATs does not necessarily map to the worst case scenario for the radiated emissions. Its unclear how we can draw conclusions without extensive measurement campaigns – and even if that would be done, one can question that some future low-cost products may pass such simplified EMC testing, i.e. cheat.”
Ericsson: The proposals in Sub-topic 2-1 are based on both theoretical analysis and massive practical measurements by Ericsson. The measurement result shown in R4-2215958 is just an example. 
People should always be responsible for their own products, and never cheat. What is the definition of low-cost product? Why is it possible to cheat?
The proposal is an alternative way of EMC testing. If a MSR BS declared supporting 5 RATs, even if only 3 RATs are tested (using the alternative way), the BS shall fulfill the requirements set for 5 RATs. 

“One potential solution that we can think of is based on some sore od manufacturer declaration, saying, e.g. that manufacturer declares that the worst case scenario for RATx + RATy, and testing this single case is sufficient to show compliance.” 
Ericsson: It is possible to use self-declaration. However, it is better to reach consensus within 3GPP what is the worst case scenario for EMC testing.

“We need to have also some discussion on the future-proofness: how we envision to incorporate future 6G into such framework. Similar, how to consider NTN IoT Rel-18 WI (narrowband 1RB signals) into this? Some workflow would be good to be derived.” 
Ericsson: New RATs are FFS, not the scope of this WI. But it is good to keep it in mind during this WI.
 
“Formal question to sub-topic 2-1: is the intention to process all 4 bullets as package?
· using existing TCs and not creating a new TC: we need to have some more clarifications on this – agree not to define new TCs for EMC, but if we are going to reduce testing, it is expected that certain TCs will be tested only partially. Is this the final intention? 
· covers at least one wideband and one narrowband active: this may simplify testing only in case the BS supports multiple narrowband and/or multiple wideband RATs. 
· NB-IoT covers GSM test case : don’t agree with such conclusion based on a single set of product specific measurements 
· E-UTRA covers UTRA test case: don’t agree with such conclusion based on a single set of product specific measurements”
Ericsson: It is OK to discuss them one by one.
· The intention is to use existing TC of less RATs to cover TC of more RATs. What does it mean by “certain TCs will be tested only partially”?
· If a BS supports only one narrowband RAT and one wideband RAT, it is possible to configure the BS and perform EMC test at once. Not meaningful to reduce RAT, since there is no significant difference regarding workload/time and cost consumption. Again, we should focus more on the MSR BS that supports three or more RATs.
· Again, Ericsson’s proposals are based on massive measurements, the measurement shown in R4-2215958 is just an example. Please consider the analysis and observations in R4-2215958 as well as the observations in ZTE’s R4-2215731.
If Huawei has doubt on the proposals in Sub-topic 2-1, welcome to modify or propose new ideas for discussion.

	
	


 
Sub topic 2-2 
	Company
	Comments

	ZTE
	Wait for the decision in topic 2-1. It is a good way to implement the simplification, but need to check whether E-UTRA can cover UTRA.

	Huawei
	See comments to 2-1.
At the current stage we are not in a position to accept Proposal 1 from R4-2215959.



Sub topic 2-3 
	Company
	Comments

	Ericsson
	The idea is good, but the example maybe not appropriate for using G + W to cover G + W + L, more research needs to be done.

	Huawei
	How to prove that such theoretical analysis will not result in the removal of the worst case scenario from the conformance testing?


CRs/TPs comments collection
General


	tdoc number
	Comments collection

	
	

	
	




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.

	Issue
	Status summary 

	2-1
2-2
2-3
	Tentative agreements: no tentantive agreements for this meeting
Candidate options:-
Recommendations for 2nd round: Continue discussion, some topics will be on agenda for GTW Oct 18th




	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)

Continue discussion on the main principles for optimizing the BS EMC testing:
· using existing TCs and not creating a new TC
· look into the possibility to actually define a new TC
· which combination of wideband and narrowband carriers in different RATs are needed
· NB-IoT covers GSM test case – companies should provide input during next meetings
· E-UTRA covers UTRA test case - companies should provide input during next meetings
Conclusions are captured in the WF for BS EMC enhancements in R4-2217462 (Approved)

Companies are encouraged to do further analysis (both practical and theoretical analysis) and provide feedback on the following open issues regarding the principles for BS EMC enhancements.
I. Investigate using existing TCs or creating a new TC
· Option 1: using existing TCs in TS 37.141 & TS 37.145.
· Option 2: creating new TC dedicated for EMC test, which is decoupled from RF conformance testing.

II. Investigate if RATs should be grouped into wideband and narrowband for EMC enhancement
· Option 1: group GSM, UTRA, E-UTRA, NB-IoT, NR into two categories: wideband and narrowband, and cover at least one wideband RAT and one narrowband RAT active, if MSR BS supports both.
· Option 2: other grouping method (e.g., a new CS including 5 RATs).

III. Investigate if NB-IoT covers GSM test case 
· Option 1: NB-IoT covers GSM.
· Option 2: GSM and NB-IoT are equally worst-case scenario. Testing any of them is enough.

IV. Investigate if E-UTRA covers UTRA test case
· Option 1: E-UTRA covers UTRA (and NR).
· Option 2: NR covers UTRA (and E-UTRA).
· Option 3: NR, E-UTRA, and UTRA are equally worst-case scenario. Testing any of them is enough.





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

	R4-2216166
	Xiaomi
	Observation 1: The EN-DC part improvement within CCSA has been agreed to be carried while there is no progress yet.
Observation 2: The EN regulation RMC selection for NR SA is based on TS 38.521-1 and only single carrier RMC is selected for NR SA and no CA is included.
Observation 3: The EN regulation RMC selection for NR NSA is based on TS 38.521-3 while no EN-DC selection criteria is mentioned.
Observation 4: A maximization of the reference sensitivity level for the EUT is used in EU regulation for establishing the communication link.
Proposal 1: For immunity test, the maximum of reference sensitivity can be the starting point for test configuration simplification.

	R4-2216167
	Xiaomi
	Observation 1: For Chinese regulation, the EMC specification framework is for each RAT there is one specification to cover the requirement and there is one general rule and one specification for Multi-RAT.
Observation 2: For EU regulation, that the arrangement of different test signals for different RATs are listed and for NR it has been separated into SA and NSA mode.
Proposal: Down select NR CA and DC features as the only feature to be studied and enhanced in Rel-18 EMC enhancement WID.



Open issues summary
Sub-topic 2-1
Sub-topic description: Starting point for immunity test 

Proposal: 
· For immunity test, the maximum of reference sensitivity can be the starting point for test configuration simplification.

· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: Features to be studied

Proposal:
· Down select NR CA and DC features as the only feature to be studied and enhanced in Rel-18 EMC enhancement WID.

· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	Ericsson
	It is confusing by using the word "maximum", whereas the referred text is "attempt to maximize the reference sensitivity level". Could you please write the proposal more explicitly? Does the proposal mean you are trying to find the "minimum mean power received at the antenna connector"? 
Since it is for immunity test, maybe it is better to add 4.2.6.1 as a reference, which is more specific for test signals at receiver, referring to 4.2.1 for reference sensitivity level, and showing the purpose of your proposal.

	ZTE
	· Agree, reference sensitivity level can be taken as a starting point. But it may face some issues for UE with EN-DC feature. 

	Xiaomi
	· Thanks for the comments. We share the similar understanding. The 4.2.1 sub-clause is from the EU regulation, indeed we haven’t starting at the spec yet but just some initial thoughts. 

	Huawei
	Unclear what is the link between the refsens level and test configuration simplifications. Could proponents clarify? 


 
Sub topic 3-2 
	Company
	Comments

	Ericsson
	In the WID, there are more features to be studied, e.g., for NR, SUL, UL MIMO and V2X; for LTE, CA DC, the reason of removing the study on them should be provided.

	ZTE
	Agree with Ericsson. NR CA and DC can be studied first. Not sure why the other features are excluded.

	Xiaomi
	We have already provided the reason as that current regulation is not interested in it and considering the work load.

	Huawei
	We need to follow WID objectives. Fine to have work and features prioritization. To double-check how this relates to the UE work-plan. 



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 

	Issue
	Status summary 

	3-1
	Tentative agreements: For immunity test, the maximum of reference sensitivity can be the starting point for test configuration simplification.
Recommendations for 2nd round: capture the agreement in the WF (on the agenda for GTW)

	3-2
	Tentative agreements: start with EN-DC
Recommendations for 2nd round: Continue discussion, capture agreements in WF 



Discussion on 2nd round (if applicable)

Conclusions are captured in the the WF of UE EMC enhancements is approved in  R4-2217463

Agreement: Start with CA and DC. Other features captures in the WID to be handled with lower priority.

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

	
	WF on principles for BS EMC enhancements 
	Ericsson
	

	
	WF on continuation of study phase for UE EMC enhancements
	Xiaomi
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216488
	
	Work Plan proposal on the BS EMC enhancements (only Performance part)
	Ericsson
	Noted
	Huawei believes the work on BS performance should not start until Rel-18 Perf starts in Mar 2023

	R4-2216168
	
	Work Plan proposal on the UE EMC enhancements
	Xiaomi
	Agree
	

	R4-2215958
	
	Discussion of BS EMC Enhancement for NR and LTE
	Ericsson
	Noted
	

	R4-2215959
	
	Proposal for Optimization of EMC Test Configurations
	Ericsson
	Noted
	

	R4-2215731
	
	Discussion on EMC BS enhancement R18
	ZTE
	Noted
	

	R4-2216166
	
	on the regulation study of UE EMC
	Xiaomi
	Noted
	

	R4-2216167
	
	on the study phase of UE EMC
	Xiaomi
	Noted
	




2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217462
	
	WF on principles for BS EMC enhancements 
	Ericsson
	Agreeable
	No comments in 2nd round

	R4-2217463
	
	WF on continuation of study phase for UE EMC enhancements
	Xiaomi
	Agreeable
	

	R4-2216488
	
	Work Plan proposal on the BS EMC enhancements (only Performance part)
	Ericsson
	Noted
	Huawei believes the work on BS performance should not start before Rel-18 Perf start in Mar 2023. 

	R4-2216168
	
	Work Plan proposal on the UE EMC enhancements
	Xiaomi
	Agreeable
	

	R4-2215958
	
	Discussion of BS EMC Enhancement for NR and LTE
	Ericsson
	Noted
	

	R4-2215959
	
	Proposal for Optimization of EMC Test Configurations
	Ericsson
	Noted
	

	R4-2215731
	
	Discussion on EMC BS enhancement R18
	ZTE
	Noted
	

	R4-2216166
	
	on the regulation study of UE EMC
	Xiaomi
	Noted
	

	R4-2216167
	
	on the study phase of UE EMC
	Xiaomi
	Noted
	



