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Introduction
This email discussion is divided into two topics
1. Reply LS to RAN2 on cell-grouping capability for NR-DC, AI 5.8.2
2. Reply LS on dual-radio UE for support of concurrent communication on SNPN and PLMN, AI 12.2
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Topic 1: decide on a Reply LS to RAN2, three proposed replies
· Topic 2: decide on the Reply LS to RAN2 and SA2, one proposed reply
· 2nd round: decision on the liaisons discussed in Topic 1 and Topic 2

Topic #1: Cell-grouping capability for NR-DC
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[RAN 2 LS in R2-2102212]
	Qualcomm Incorporated
	Title: Introduction of Cell Grouping UE capability for NR-DC

	R4-2104488
	ZTE Corporation
	Title: Discussion on reply LS to RAN2 on cell grouping capability for NR DC
[bookmark: _Hlk68109470]Observation 1: Granularity of per band for cell grouping may limit deployment optimization in some cases.
Observation 2: Fixating the maximum number of supported bands in one band combination to 5 is not future proof.
Observation 3: From RAN4 perspective, the endorsed RAN2 solution on cell grouping for NR DC can satisfy all the band combinations already specified in RAN4 specs.
Observation 4: From RAN4 perspective, the endorsed RAN2 solution on cell grouping for NR DC is more reasonable than PUCCH grouping based solution.
Proposal 1: From RAN4 perspective, the endorsed RAN2 solution on cell grouping for NR DC is acceptable if considering the urgency of cell grouping support for NR DC.

	R4-2106670
	Huawei, HiSilicon
	Title: Discussion and draft Reply LS on cell grouping UE capability for NR-DC
Observation 1: it’s necessary to consider the “frequency band” to reduce the signalling overhead since the number of band entries is significantly increasing in NR, such as DC_n25A-n260(8A) which has been specified in RAN4’s spec.
Proposal 1: RAN4 agrees RAN2’s design that each bit of the bitmap corresponds to a “frequency band” in the band combination.
Observation 2: Based on current cell-grouping capability signalling design, it doesn’t mean that UE can only report maximum 5 bands NR DC combinations. Other solutions can be still considered, such as default assumption and so on.
Proposal 2: it’s proposed to choose [5~6] frequency bands for the new UE capability signalling in Rel-16.

	R4-2107355
	Qualcomm Incorporated
	Title: [Draft] Reply LS on Introduction of Cell Grouping UE capability for NR-DC
(Excerpt from the proposed response)
[…] It is RAN4’s view that the limit of 5 frequency bands is too restrictive. […]



Open issues summary
Sub-topic 1-1	Reply LS to RAN4 on the cell-grouping capability
Sub-topic description: RAN2 has endorsed CRs on cell grouping in R2-2102210 and R2-2102211. To this end, RAN2 has informed RAN4 about these in an LS (R2-2102212), the information copied below for convenience:
The key difference from LTE signalling though is that in the new NR signalling, each bit of the bitmap corresponds to a “frequency band” in the band combination, instead of “band entry” as in LTE signalling. Note that “band entry” corresponds to one contiguous band block in a band combination.
RAN2 has chosen this option because:
· RAN2 recognizes that the number of band entries is significantly increasing in NR, mainly because of FR2, e.g. CA_n5A-n260(8A). 
· RAN2 however wanted to keep the UE capability signalling overhead to be comparable to LTE signalling.
This means that the new UE capability signalling for NR-DC covers NR-DC band combinations with up to 5 frequency bands, with the restriction that band entries of the same frequency band can be assigned to only one Cell Group.
For Sync NR-DC, RAN2 would like to note that RAN2 did not adopt the solution to reuse PUCCH grouping signalling, where grouping is done based on cell type {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, as indicated as a possible signalling solution by RAN1 in R1-2009570.
RAN2 is asking if RAN4 has any concern with the proposed RAN2 design. The is no issue if the MCG is in FR1 and the SCG is in FR2. Proposed Reply liaisons are listed below.
Open issues and candidate options before e-meeting:
Issue 1-1: Reply LS to RAN2 on the introduction of Cell Grouping UE capability for NR-DC
· Proposals
· Option 1: answer as proposed in R4-2104488
· Option 2: answer as proposed in R4-2106670
· Option 3: answer as proposed in R4-2107355
· Option 4: modify one of the above, state how
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
	Company
	Comments

	SoftBankXXX
	Sub topicIssue 1-1: Option 1 seems to be good since it points out the potential issue of deployment optimization. We would like to add the content as follows since we need the intra-band non-contiguous NR-DC using band n77, as proposed in R4-2100940. 
· Granularity of per band for cell grouping may limit deployment optimization in some cases, such as the intra-band non-contiguous NR-DC. RAN4 identifies the need of supporting these cases in the future depending on the operator’s demands. The UE capability signalling in Rel-16 should be designed at least to allow the extendability of this aspect.
Sub topic 1-2:
….
Others:

	ZTE
	Thanks for SoftBanks comments. We are ok with SoftBank’s proposal to add the contents on Option 1.

	MediaTek
	Option 1 or 2 is preferred.

	AT&T
	Option 3 or Option 4.
Option 4 would be to start with Option 3 and add a statement indicating that it would be preferred to handle any near-term NR-DC combinations with greater than 5 bands in a release-independent manner.

	Nokia
	Option 3

	Qualcomm
	Our view and similarly expressed by a number of operators is that the limitation of 5 bands is too restrictive.  Also, the loss of optimization to group carriers for intra-band or adjacent inter-band can also be included.  However, this is the feedback we should provide from RAN4.  RAN4 should not suggest to move forward with the endorsed CR for the purpose of timeliness since RAN4 has already identified limitations.  How RAN2 decides to make compromises due to timeline or extend for future flexibility is RAN2’s business.  RAN4 should only respond to RAN2 with our concerns since this is what was asked of RAN4 in the ACTIONS of the LS from RAN2. 

	Ericsson
	Option 3. 

	Samsung
	In current RAN4 specifications, there is no NR-DC case with more than 5 bands. We also recognize operators’ demand for future deployment plan. Considering above, in the response LS, both current situation in RAN4 spec as well as operators’ demand shall be included. We can leave the detailed solutions to RAN2. 

	Huawei
	We prefer option 2, but we are open to further modify it based on operators’ demands.

	SoftBank
	To: Qualcomm
Thank you for the comment. We actually want to add the intra-band function now, but we compromise to add it in the future. Considering it, we think that the content to inform the future extendability is important. Considering the comment from you, how about the followings? 
· Granularity of per band for cell grouping may limit deployment optimization in some cases, e.g. intra-band NR-DC. RAN4 thinks the support of these cases may be needed in the future depending on the operator’s demands, and the UE capability signalling needs to be extended at that time.


	NTT DOCOMO
	Option 3 or 4
 We prefer not to set a hard limit on the maximum number of frequency bands. So we would like to take option 3 as a baseline, but other aspects such as a concern about a granularity of per band can be added.

	Apple
	We don’t have concerns with RAN2’s decision on the bitmap design using "frequency band" (in NR) instead of “band entry” (in LTE). On the 5 band limitation, we don’t think it is particularly necessary to ask RAN2 to revisit their decision, which seems to be consistent with the configurations we currently have in the specification.  Perhaps in the context of Rel-17, and driven by carrier demand, this discussion can be revisited.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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
	Tentative agreements:
No consensus. Option 4, revise R4-2107355 (Option 3). 
Candidate options:
Recommendations for 2nd round: discuss further if the contents of a revised R4-2107355 can be made agreeable.




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
LS comments collection
Comments on the LS collected below, e.g. suggested modifications or actions
	LS number
	Comments collection

	R4-2105333 (Revision of R4-2107355)
	Company A
MediaTek: The proposed 2nd paragraph and Action seems to tell RAN2 how to phase the evolution of their capability signalling specs. We would propose to remove 2nd Paragraph and Action, and instead provide useful information to RAN2 related to RAN4 current specs and future plans, and whether the alternative highlighted by RAN2 and any limitations for current NR-DC combinations. 
So this should cover the following:
· From RAN4 perspective, the endorsed RAN2 solution on cell grouping for NR DC can satisfy all the NR-DC band combinations currently covered by RAN4.
· Provide a RAN4 view on how NR-DC combinations may evolve in Rel-18 and beyond, including potential future – including inter-band and mixed inter/intra-band combinations.
· Highlight any impact of the alternative PUCCH grouping approach on existing NR-DC combinations, e.g. considering the Observation from ZTE document.
· Action: RAN2 to take this information into account regarding completion of their Rel16 capability reporting for NR-DC.


	
	Company BZTE: In addition to the proposed change by MTK, we have one more comment on the last sentence of the second paragraph:
“For greatest flexibility, it would be preferable not to set  a hard limit on the maximum number of frequency bands within a band combination”
Since the endorsed RAN2 solution is bitmap-based, anyway there will be a hard limit in the signaling. What we care from RAN4 perspective is that the signaling can accommodate potential future demands. Therefore, we suggest another wording like:

“For greatest flexibility, it would be that the hard limit on the maximum number of frequency bands within a band combination is large enough, or future-proof to accommodate foreseeable demands for more bands in a band combination from operators.”

	
	SoftBank: Thank you for including our proposed content in the LS. We have one comment to the 2nd bullet in the MediaTek’s comments, we should avoid to clarify the specific release in the LS since it is up to the RAN4 discussion.  

	
	Qualcomm:  From our perspective, we think “less is more” and would like to keep the LS as simple as possible.  The main message is that a hard limit of 5 bands is not future proof.  We can add lots of text about other future flexibility, granularity, commentary about PUCCH grouping, but that will lead to a very long LS that probably cannot be agreed by all companies in this e-meeting format in the short time available.  Remember that RAN especially asked RAN4 to address the topic this meeting so that RAN2 can consider its May meeting.  Can we start with this simple message now, and if we can agree to what the future might bring, we can send a follow-up LS in May?  If we try to send the perfect LS now, we will end up sending nothing.

	AT&T
	We are OK with the revised LS. We believe that this addresses the request from RAN for RAN4 to provide our view on the number of frequency bands. How RAN2 takes this information into account is up to RAN2.

	
	MediaTek: As there are comments on the revised LS, I provide some revisions below in bold. I removed the text regarding flexibility and focused the context on future-proofing to try to accommodate the request above from Qualcomm. I still think if we have identified issues with the PUCCH grouping alternative it would be highlight it to guide RAN2.
RAN4 would like to thank RAN2 for the LS on introducing Cell Grouping UE capability for NR-DC.  According to LS, the change in signalling uses a bit in the bitmap to represent a single frequency band within the band combination. The consequence of this bitmap is that a limit of up to 5 frequency bands for NR-DC band combinations can be signalled. RAN4 also identified issues with the PUCCH grouping alternative approach.
It is RAN4’s view that the limit of 5 frequency bands is too restrictive not fully future-proof. While combinations defined in the current RAN4 specifications and Rel-17 scope are able to be represented by the per-frequency-band RAN2 bitmap, RAN4 envisions in the near future, NR-DC combinations with greater than 5 frequency bands willmay be specified.  Moreover, granularity of per band for cell grouping may limit deployment optimization in some cases; e.g., intra-band NR-DC. 
RAN4 thinks the support of these cases may be needed in the future depending on the operator’s demands, and the UE capability signalling needs to be extended at that time. 
For greatest flexibility, it would be preferable not to set a hard limit on the maximum number of frequency bands within a band combination.


	
	Huawei:
1. For granularity issue, current wordings are not clear from RAN2’s perspective. RAN2 may go back to “band entry” granularity that is not RAN4’s purpose.
“Moreover, granularity of per band for cell grouping may limit deployment optimization in some cases; e.g., intra-band NR-DC.”
The recommended text is listed below to replace the original sentence.
“Moreover, granularity of per band in current RAN2 signalling can indicate cell grouping between different frequency bands, however it is not clear how to indicate cell grouping within one frequency band, e.g. NR-DC using two/more non-contiguous CCs within one frequency band. In this intra-band non-contiguous NR-DC case, the UE can support any cell grouping options from RAN4 point view. This can be a default UE capability which means no need to indicate the cell grouping capability explicitly.”
2. For the number of frequency bands, MediaTek’s wording is OK for me.

	
	Qualcomm:  I’ve updated the revised LS according to the proposed modifications above from MediaTek and Huawei.  However, I did not include the “and Rel-17 scope” since new combinations can still be added at any time during Rel-17.  Please check the latest version.





Topic #2: Reply LS on dual-radio UE for support of concurrent communication on SNPN and PLMN
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104472
	RAN2
	Title: Reply LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN

	R4-2104703
	Sony
	Title: Discussion on LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN 
Observation 1 	No TU are allocated for RAN4 but a reply LS explaining the situation in RAN4 would be appropriate.
Observation 2	It is not obvious that independent operation in both networks, given any band combination, does not result in interference between the two radios.
Proposal 1	RAN4 to send a reply LS to RAN2 and SA2 explaining the situation in RAN4.



Open issues summary
Sub-topic 2-1	Reply LS on dual-radio UE for support of concurrent communication on SNPN and PLMN
Sub-topic description: the WI of SA2 FS_eNPN includes the aspect to enable a UE to receive high reliable and low latency data services from one network (e.g. Standalone-Non-Public-Network (SNPN)), and paging as well as data services from another network (e.g. PLMN) simultaneously. It is not clear to SA2 whether the above is feasible for a dual Radio UE (2Rx/2Tx or 2Rx/1Tx), whether there are any restrictions imposed by lower layers and whether additional requirements are needed.
Open issues and candidate options before e-meeting:
Issue 2-1: Reply LS to RAN2 and SA2
· Proposals
· Option 1: Reply to RAN2 and SA2 as proposed in R4-2104703
· Option 2: Modify the proposed response
· Option 3: Study further (state what) and reply at a later RAN4 meeting
· Recommended WF
· Option 1?

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

	XXXZTE
	Sub topic 1-1: 
Sub topic 1-2:
….
OthersIssue 2-1: Option 2 or 3 is fine with us. It is a bit weird that in a reply LS there is such wording like “No TU allocation or no extensive discussion is expected”. In our understanding, a reply LS should contain either an affirmative answers to the questions received, or new questions back for further clarification.

	Qualcomm
	RAN4 was not directly asked any question, we do not see the need to send any reply. There is no RAN4 scope for this WI.

	Ericsson
	Option 1. We see no issues with conveying the RAN4 understanding and status.

	Sony
	Option 1 (or 2): It is true RAN4 wasn’t directly asked any questions. In the LS from RAN2, where RAN4 was CC, assumptions were made on the UE functionality which we believe are not always true. We, therefore, think RAN4 shall respond even if not having got a formal question. We don’t think it is a good way to let SA2 and RAN2 continue develop specifications based on (in our view) wrong assumptions. Sending an LS to RAN2 will trigger a discussion in RAN2 (and perhaps RAN) whether the assumptions need further investigation, i.e. RAN4 spending time on it. We are open for other solutions which includes acting rather than RAN4 is just passive.

	Huawei
	RAN4 is not asked to do anything in the LS, currently dual Radio UE do not have RAN2 spec impact from the LS contents. So, RAN4 does not need send any reply.

	Apple
	In our understanding dual radio operation (2 RX/2 TX and/or 2 RX/1 TX) is only feasible for scenarios corresponding to explicit UE capabilities, which are described by supported bands, supported CA/DC configurations, non-simultaneous Tx/Rx, etc.  Thus, in the general case and without explicit capability signaling, such operations should not be assumed as supported.  We believe that an LS from RAN4 to clarify this aspect is needed.  We support Option 1



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#2-1
	Tentative agreements:
No consensus. Option 2.
Candidate options:
Recommendations for 2nd round: discuss further if the contents of a revised R4-2104703 can be made agreeable. Otherwise do not send an LS.




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
LS comments collection
Comments on the LS collected below, e.g. suggested modifications or actions
	LS number
	Comments collection

	R4-2105332 (Revision of R4-2104703)
	Company ASony: We have uploaded a revision of the [Draft] reply LS where we have taken the suggestions from ZTE into account.

	
	Company BHuawei, HiSilicon: currently SA2 and RAN2 do not have any definition on support of concurrent communication on SNPN and PLMN, the network reference architecture doesn’t include the dual connection architecuture in 23.501. RAN4 do not need send the reply LS.

	
	Qualcomm: As we already commented, RAN4 was not asked anything so there is no need to send any LS.

	
	Sony2: To Huawei: As far as we understand by reading TR 23700-7 rev17.0.0 dual radio with concurrent support for SNPN and PLMN is clearly mentioned.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2104472
	Reply LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN
	RAN2
	Noted
	LS in

	R4-2104488
	Discussion on reply LS to RAN2 on cell grouping capability for NR DC
	ZTE Corporation
	Noted
	

	R4-2104703
	Discussion on LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN
	Sony
	To be revised
	

	R4-2106670
	Discussion and draft Reply LS on cell grouping UE capability for NR-DC
	Huawei, HiSilicon
	Noted
	

	R4-2107355
	[Draft] Reply LS on Introduction of Cell Grouping UE capability for NR-DC
	Qualcomm Incorporated
	To be revised
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105333 (Revision of R4-2107355) 
	[Draft] Reply LS on Introduction of Cell Grouping UE capability for NR-DC
	Qualcomm Incorporated
	Agreeable
	

	R4-2105332 (Revision of R4-2104703)
	LS on questions to RAN WGs on dual Radio UE (2Rx/2Tx or 2Rx/1Tx) support for simultaneous communication with both SNPN and PLMN
	Sony
	Noted
	



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

