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Introduction
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]This email discussion handles the contributions submitted to the agenda item 7.36. The scope of this email discussion covers missing MSD exceptions which were identified for the band combinations introduced in both Rel-16 and Rel-17. There is one topic to discuss how to handle the missing MSD requirements for both Rel-16 and Rel-17.
Topic #1: The missing MSD requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: _Hlk69318876]R4-2106681
	Huawei, HiSilicon
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Observation 1: Since full bandwidth combinations have already been supported for inter-band ENDC combinations, the introduction of new NR channel bandwidths may result that some MSD requirements which were specified depending on the specific channel bandwidths are missing.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Observation 2: Some inconsistencies for the 2nd harmonic MSD exception can be observed among DC_3_n78, DC_3_n77 and DC_66_n48.
[bookmark: OLE_LINK29][bookmark: OLE_LINK28]Proposal 1: It’s proposed to reconstruct the relative MSD requirements due to harmonic interference using equation-based representation in Rel-17.
Proposal 2: Some technical issues about MSD requirements can be discussed in this WI for Rel-16. Companies are encouraged to provide the draft CR and some analysis for Rel-16 missing MSD requirements. The identified missing MSD requirements for Rel-16 can be completed using an official CR per meeting and Rel-16 TEI work item code.

	[bookmark: OLE_LINK146][bookmark: OLE_LINK143][bookmark: OLE_LINK101]R4-2106682
	[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Huawei, HiSilicon
	The MSD requirements follow Rel-16 agreements.
1. [bookmark: OLE_LINK149][bookmark: OLE_LINK148]DC_1_n77/DC_3_n77/DC_3_n78/DC_4_n78/DC_66_n78:
[bookmark: OLE_LINK121][bookmark: OLE_LINK122]<=50MHz (-71.7)-(n78 REFSENS + 0.2)
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]>50MHz (-71.1)-(n78 REFSENS + 0.2)
2. [bookmark: OLE_LINK150][bookmark: OLE_LINK151][bookmark: OLE_LINK129][bookmark: OLE_LINK128][bookmark: OLE_LINK140][bookmark: OLE_LINK139]For DC_5_n78, when BW =10, 15, 20MHz, the exceptional REFSENS is 84.7,84.6,84.5dBm, the equation exceptional REFSENS-(n78 REFSENS + 0.5) are applied. Since the harmonic interference is close to the band n78 RESENS of >20MHz channel bandwidth, it’s unclear which equation can be used. Based on the CR R4-2103394, some values with bracket are used.
3. [bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK138][bookmark: OLE_LINK137]For DC_8_n77/DC_8_n78, the original analysis can be found in R4-1712268. The proposed value is referred to CA_n8-n78.
4. [bookmark: OLE_LINK154][bookmark: OLE_LINK155]For DC_8_n41, the original analysis can be found in R4-1904646. The proposed value is referred to CR R4-2103394.
5. [bookmark: OLE_LINK157][bookmark: OLE_LINK156]For DC_12_n66, the LTE CA_12-66 MSD requirements were reused based on R4-1807115. It’s proposed to use (-87.7)-(n66 REFSENS + 0) to derive the 25/30MHz REFSENS.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the approved WID RP-210891, RAN4 needs to specify the missing MSD exceptions which were identified for the band combinations introduced in both Rel-16 and Rel-17. It should be discussed how to handle and organise the corresponding work for Rel-16 and Rel-17 separately.
[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK108]Sub-topic 1-1 How to handle the missing MSD requirements for Rel-17
[bookmark: OLE_LINK130][bookmark: OLE_LINK127][bookmark: OLE_LINK126][bookmark: OLE_LINK42][bookmark: OLE_LINK41]Sub-topic description: Since full bandwidth combinations have already been supported for inter-band ENDC combinations, the introduction of new NR channel bandwidths may result that some MSD requirements which were specified depending on the specific channel bandwidths are missing. Some inconsistencies for the 2nd harmonic MSD exception can be observed among DC_3_n78, DC_3_n77 and DC_66_n48 due to the lack of evaluation process. It’s proposed to reconstruct the relative MSD requirements due to harmonic interference using equation-based representation in Rel-17.
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK44][bookmark: OLE_LINK43][bookmark: OLE_LINK51][bookmark: OLE_LINK50][bookmark: OLE_LINK131]Issue 1-1-1: Due to the lack of evaluation process, some inconsistencies for the 2nd harmonic MSD exception can be observed e.g. DC_3_n78, DC_3_n77 and DC_66_n48. RAN4 need to clarify whether MSD exceptions due to harmonic interference for different channel bandwidths in one band combination were derived by the equation or calculated one by one.
· Proposals
· [bookmark: OLE_LINK47][bookmark: OLE_LINK48]Option 1: They were derived by the equation.
· [bookmark: OLE_LINK49]Option 2: They were calculated one by one for different channel bandwidths.
· Recommended WF
· TBA
Issue 1-1-2: If the MSD exceptions due to harmonic interference for different channel bandwidths in one band combination were derived by the equation, RAN4 can discuss whether to reconstruct the relative MSD requirements due to harmonic interference using equation-based representation in Rel-17.
· Proposals
· Option 1: Yes, the pros are listed as below.
· Delegates and industries can track the MSD evaluation process and avoid some inconsistencies.
· Simplify the MSD exceptions (due to harmonic interference) table as new channel bandwidths are increasing.
· The MSD exceptions due to harmonic interference can be specified using bandwidth-agnostic method without considering the introductions of new channel bandwidths.
· Option 2: No, the cons are listed as below.
· RAN4 needs to revaluate all the MSD exceptions due to harmonic interference in Rel-17.
· Option 3: Other solutions.
· Recommended WF
· TBA
Companies views’ collection for 1st round (Sub topic 1-1) 
	 Company
	Comments

	XXX
	Issue 1-1-1:
Issue 1-1-2:

	CHTTL
	[bookmark: OLE_LINK125][bookmark: OLE_LINK124]Issue 1-1-1: We think it is no need to agree on this. Whether the MSD value comes from evaluations, or calculated with the help from the previously agreed surrounding values, as long as the MSD value is ok for everyone, then it is ok. Also we don’t think there is any issue on the MSD values DC_3_n78, DC_3_n77 and DC_66_n48 in the current spec, it is ok not to have same MSD values.
[bookmark: OLE_LINK134]Issue 1-1-2: Option 2, with option 2, it is no need to revaluate all the MSD exceptions due to harmonic interference, they can also be calculeted from the previously agreed surrounding values.

	Huawei
	[bookmark: OLE_LINK133][bookmark: OLE_LINK132]Issue 1-1-1: 
Option 1: MSD exceptions due to harmonic interference for different channel bandwidths in one band combination were derived by the equation
To CHTTL, my intention is just to replace the redundant information by using a simple way. We can solve the problem that some MSD requirements which were specified depending on the specific channel bandwidths are missing after the introduction of new NR channel bandwidths.
Issue 1-1-2: 
Option 1
We have no intention to reevaluate all the MSD exceptions due to harmonic interference. We just can reconstruct the form and simplify them.

	ZTE
	Issue 1-1-1: 
Similar discussions are underway in BCS4 thread(#118) for NR CA, we think the discussion ENDC and NC CA should be keep consistency. For the equation, it seems assume the same total interference noise for all CBW, but we think that’s not correct. But anyway, equation is a good direction for future work.
Issue 1-1-2: Option 2. We don’t think the parameters related to calculation can be included in the spec since it may depend on different assumption or architecture etc.. Also, a question for clarification, in BCS4 discussion, the MSD for all the supported CBWs are defined, is it applied for ENDC?

	Skyworks
	We share same observation as ZTE – we have similar discussions and as commented in [118] BCS4 
· it might be worth considering equation based approach for the case of Xband isolation MSD when the victim is in the region where the PA noise PSD is flat, or nearly flat across the victim DL CBW and fully overlaps the victim. Obviously this assumes that UL RB configuration of aggressor does not vary vs victim DL CBW and aggressor is preferably fully allocated as proposed in 118.

One question for clarification to the group:
· For certain combinations, why is the UL aggressor RB allocation increasing vs Victim DL CBW ? Supposedly, if the harmonic is centered to fully overlap the victim at the victim’s smallest CBW, then, do we need to change the aggressor UL RB allocation?




Sub-topic 1-2 How to handle the missing MSD requirements for Rel-16
Sub-topic description: As maintenances for Rel-16, there is no need to make major changes to the Rel-16 specification. The identified missing MSD requirements for Rel-16 can be completed using official CRs and Rel-16 TEI work item code.
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK81][bookmark: OLE_LINK78][bookmark: OLE_LINK77][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK99][bookmark: OLE_LINK100]Issue 1-2-1: The proposed principles for Rel-16 missing MSD requirements are listed as below
1) Some technical issues about missing MSD requirements can be discussed in this WI for Rel-16.
2) Companies are encouraged to provide the draft CR and some analysis for Rel-16 missing MSD requirements.
3) The identified missing MSD requirements for Rel-16 can be completed using an official CR per meeting and Rel-16 TEI work item code.
· Proposals
· Option 1: Yes, support the proposed principles for Rel-16
· Option 2: Some modifications are needed.
· Recommended WF
· TBA
[bookmark: OLE_LINK83][bookmark: OLE_LINK82]Issue 1-2-2: Can the draft CR R4-2106682 be technically endorsed for some of band combinations in Rel-16?
· Proposals
· Option 1: Yes, it can be technically endorsed.
· Option 2: No, modifications are needed.

[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Companies views’ collection for 1st round (Sub topic 1-2) 
	[bookmark: OLE_LINK79] Company
	Comments

	XXX
	Issue 1-2-1:
Issue 1-2-2:

	Qualcomm
	[bookmark: OLE_LINK135][bookmark: OLE_LINK136]Issue 1-2-1:
Option 2: To help fill in missing values, it is fine to use the equation approach as long as the value lies in between values for the previously agreed surrounding values of the specific band combination already in the spec. The approach should not be used in general for a newly introduced band combinations and the spec should not be replaced by a generalized equation because of the varying assumptions on architecture and isolation impairments from one band combination to the next.
Issue 1-2-1:
Option 2, modification is required. Only, 5->78 MSD for 25M is 0.4dB too high. Else rest of CR is ok. Maybe increase to 7.0 or 7.1dB based on average

	CHTTL
	Issue 1-2-1:
We share the same view as Qualcomm.
Issue 1-2-1:
On the cover page, it mentions that “The MSD requirements follow Rel-16 agreements”, it seems not clear which agreements you are refering to? Maybe you can say “adding the MSD requirement based on the following assumoptions.”

	Huawei
	[bookmark: OLE_LINK141][bookmark: OLE_LINK142]Issue 1-2-1:
Option 1
To QC, the equation approach is just used for the MSD derivation for different bandwidth in a band combination. For different band combinations, the technical analysis is also needed firstly.
Issue 1-2-2:
We are fine to further modify it based on your comments.

	ZTE
	Issue 1-2-1:
We share the same view as Qualcomm and CHTTL. 
Issue 1-2-2: 
We think MSD values for NR CA and ENDC for the same bands should the same.

	Apple
	[bookmark: OLE_LINK90]We do not have specific view on these two issues. Just always questioned to ourselves that what do we really gain by having MSD requirements for each every channel BW? Do we expect UE would behave differently (UL harmonic level, filter isolation, etc.) under harmonic interference condition at different channel BWs? What are we trying to verify in this test? Maybe we should realign our strategy to not continue burdening ourselves by further piling up the already overwhelmingly huge MSD test configurations.     


 
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 

	[bookmark: OLE_LINK91][bookmark: OLE_LINK92]Sub-topic #1-1
	[bookmark: OLE_LINK93][bookmark: OLE_LINK94]Moderator Summary: 
[bookmark: OLE_LINK88][bookmark: OLE_LINK89]2~3 companies had concerns on specifying MSD due to harmonic interference based on equation-based approach in Rel-17.
[bookmark: OLE_LINK53]2~3 companies thought that equation-based approach is a good direction for MSD due to harmonic interference and cross band isolation.
One company proposed some questions on the current MSD definition and indicated the overwhelmingly huge MSD test configurations with different channel bandwidths. Probably, it has a big room to optimize the MSD.
[bookmark: OLE_LINK97][bookmark: OLE_LINK98]Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discussion in the second round


	Sub-topic #1-2
	Moderator Summary: 
No company had concerns on the proposed principles for Rel-16 missing MSD requirements
Tentative agreements:
The proposed principles for Rel-16 missing MSD requirements are listed as below
1) Some technical issues about missing MSD requirements can be discussed in this WI for Rel-16.
2) Companies are encouraged to provide the draft CR and some analysis for Rel-16 missing MSD requirements.
3) The identified missing MSD requirements for Rel-16 can be completed using an official CR per meeting and Rel-16 TEI work item code.

Candidate options:
Recommendations for 2nd round:
1. Capture the tentative agreements into the WF
2. Revise the draft CR R4-2106682 based on the companies’ comments.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	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)

WF on how to handle the MSD requirements for inter-band ENDC
	Company
	Comments

	Nokia
	This WF is totally unclear and biased for defining MSD based on equation.
Objective of this WI is clear
· [bookmark: OLE_LINK1][bookmark: OLE_LINK5]Specify the band combination specific EN-DC RF requirements, e.g. MSD exceptions, for all channel bandwidth combinations including the new CBWs introduced from Rel-16.
It does not include major rework of specification structure.
So remove all text which talks about changing specification structure and focus on defining the missing MSD as RAN tasked RAN4 to do.

	Huawei
	To Nokia:
This WF is derived based on the 1st round discussion. Based on the 1st round summary, 2~3 companies thought that equation-based approach is a good direction for MSD due to harmonic interference and cross band isolation.
Referring to the objective, we need to specify the MSD exceptions for all channel bandwidth combinations. Your proposal “Keeping MSD tables as they are” is still on the table. All the issues related to Rel-17 are FFS. There is no need to object this WF.

	
	

	
	

	
	

	
	

	
	

	
	


 

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	[bookmark: OLE_LINK66]WF on how to handle the MSD requirements for inter-band ENDC
	Huawei, HiSilicon
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	[bookmark: OLE_LINK104][bookmark: OLE_LINK105]R4-2106682
	Draft CR for 38.101-3 to introduce the missing MSD requirements
	[bookmark: OLE_LINK109][bookmark: OLE_LINK110]Huawei, HiSilicon
	Revised
	

	R4-2106681
	General discussion on support of full bandwidth combinations for inter-band EN-DC
	Huawei, HiSilicon
	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
	Title
	Source
	Recommendation  
	Comments

	R4-2105378
	WF on how to handle the MSD requirements for inter-band ENDC
	Huawei, HiSilicon
	To be approved
	

	R4-2105379
	Draft CR for 38.101-3 to introduce the missing MSD requirements
	Huawei, HiSilicon
	To be endorsed
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

