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1	Introduction
This document reports on the following email discussion during RAN#91-e:

[91E][40][UE_capabilities] Initial round
Input contributions covered:  RP-210630, RP-210652, RP-210686, RP-210640, RP-210738

2	RP-210630 - Company CR to 38.331
Tdoc RP-210630 contains a CR to 38.331 Rel-16 on "Release-16 UE capabilities based on updated RAN1 and RAN4 feature lists ". This is an update to a CR that was agreed by RAN2 in R2-2102129 but then a late error was found. The CR has been available on RAN2 reflector since 8th March.

2.1	Initial Round
Companies are invited to provide any comments related to the CR

	Company
	Comments

	Apple
	We are ok with the correction of the error. Agree to this CR.

	Intel
	[Proponent] it should be ok as we have not had any other comments so far. 

	Qualcomm Incorporated
	Agree to the CR.

	Huawei, HiSilicon
	We are OK with the correction.

	Ericsson
	We agree in principle with the CR.

	OPPO
	We agree

	
	

	
	



3	RP-210686, RP-210738 on NR-DC Cell-grouping UE capability
RAN2-113e technically endorsed 2 Rel-16 CRs relating to UE capability reporting for Cell-grouping for NR-DC. The CRs are:

· R2-2102210	38.331 CR#2472 Introduction of Cell Grouping UE capability for NR-DC
· R2-2102211	38.306 CR#0540 Introduction of Cell Grouping UE capability for NR-DC

To the knowledge of the email discussion moderator, these CRs have not been submitted into RAN#91e. 

In addition to technically endorsing the CRs, RAN2 sent an LS to RAN4 in R2-2102212 which described the implication of the signalling design that the NR-DC band combinations would be limited to up to 5 frequency bands. RAN2 asked RAN4 if that have any concern, but so far RAN4 has not had an opportunity to discuss the LS and respond.

RP-210686 proposed that RAN#91e approves the CRs that were technically endorsed by RAN2.

RP-210738 discusses the different signalling options that were available to RAN2 and asks whether the approach selected is future proof given the limitation to 5 frequency bands.

3.1	Initial Round
Companies are invited to provide comments on how to proceed with the technically endorsed CRs.

	Company
	Comments

	Apple
	Our intention is to get the signalling changes needed for capability reporting of DC cell grouping as soon as possible. As mentioned by the moderator, there has been no objection/concern from RAN1/4 on LTE style signaling. So in our view, these CRs can be approved and any additional changes (if needed), can be added by RAN2 in later versions.  However, we do understand the concern raised by Qualcomm, and using this discussion, would like to get views from companies on any concern on the 5-band limitation. 

	AT&T
	We do not want to see a restriction of a maximum of 5 bands allowed for NR-DC. We agree with the “Solution 2 PUCCH grouping signaling solution” as identified in RP-210738.

	Intel
	We think that PUCCH cell group signalling was informed to RAN2 too late and thus RAN2 couldn’t have time to discuss fully although it seems feasible to apply it directly. However, we need to understand the implication of it. For example, PUCCH cell group differentiates cell group based on 4 carrier types (FR1 shared TDD, FR1 non-shared TDD, FR1 non-shared FDD, FR2). In terms of granularity, it is quite different from using frequency band. In that sense, Apple’s suggestion seems reasonable. 

	Verizon
	We are concerned about this max 5 band restriction. We have spectrum allowing at least 5 FR1 bands already so the problem is for real. This 5 band limitation just caught our attnetion recently. We would like to know what it would take (in time) to develop a solution allowing the UE to report >5 band?

	Qualcomm Incorporated
	At this RAN meeting, requirements from operators should be clarified to allow RAN2 and RAN4 to continue their work. We prefer this issue to be resolved as soon as possible. We should target full resolution into June 2021 standard.

	Huawei, HiSilicon
	We understand for this discussion, the corresponding requirements from operators are appreciated:
1) Whether the max of 5 bands is seen as an unacceptable restriction for NR-DC;
2) Whether there is a need to group specific bands together into one CG, even if they are from the same XDD or FRX, this results in different granularity requirement for signalling indication.
We understand as long as the above requirements are clear, we can further justify which option is more suitable. Otherwise it is difficult to decide the option. We also agree with Qualcomm that this issue should be resolved by June specification.

	Ericsson
	We think it was a conscious decision in RAN2 to endorse the CRs and wait for RAN4 feedback. We do not think anything has changed on that point and thus we would not like to pursue RP-210686.
On RP-210738 we think it is best to await RAN4 feedback so on a high level we agree with the contribution. All in all, we think both contributions can be noted and discussion can continue in RAN2. If there is a need to provide RAN2 and RAN4 with more information to aid their work, e.g. requirements from operators, an LS can be sent.

	OPPO
	Our concern on PUCCH group approach is that carrier type instead of band introduce too much flexibility and at this stage we don’t think it is practical. Since RAN4 feedback is further expected, as compromise we can wait for one more meeting and decide at next plenary meeting.



4	RP-210640 - Intra-band contiguous and non-contiguous EN-DC combinations
Tdoc RP-210640 describes some issues arising from RAN4’s definition of contiguous or non-contiguous in conjunction with RAN2 UE capability signalling design. The paper contains the following proposals:

Proposal 1: Contiguous or non-contiguous is determined by the configuration between the primary cells for each cell group.
· For example, DC_(n)48CA with UL DC_48A_n48A should be defined as intra-band non-contiguous EN-DC combination.
· This definition only allows DL fallback to DC_48A_n48A.
· For another example, DC_48A-(n)48AA with UL DC_(n)48AA should be defined as intra-band contiguous EN-DC combination.
· This definition only allows DL fallback to DC_(n)48AA.

Proposal 2: Capability wise, the existing RAN2 signaling design is sufficient to indicate UE’s support for different configurations. There is no need to introduce new signaling to differentiate intra-band DL and UL EN-DC configurations separately. 
· For example, UE can signal LTE DL CA BW class C and UL CA BW class A, NR DL CA BW class A and UL CA BW class A, and intraBandENDC-support as “both” in order to support DC_(n)48CA with UL DC_(n)48AA and UL DC_48A_n48A.
· intraBandENDC-support with “non-contiguous” only (meaning supporting non-contiguous but not contiguous) does not look to be very practical from UE implementation perspective.

4.1	Initial Round
Companies are invited to provide any comments on the issue and proposals contained in RP-210640.

	Company
	Comments

	Apple
	(Proponent) Out intention is to clarify in RAN4 so that no changes are needed in RAN2.

	Intel
	We agree that it is ambiguous how to categorise intra-band non-contiguous and contiguous EN-DC BC when different type (contiguous vs. non-contiguous) is associated for DL BC and UL BC. We are open for further discussion to clarify this ambiguity.

We have one question for clarification on the sub-bullet of the first example of the proposal 1 saying “This definition only allows DL fallback to DC_48A_n48A”. Based on fallback band combination definition in TS 38.306, “an intra-band non-contiguous band combination is NOT considered to be a fallback combination of an intra-band contiguous band combination.” In other word, DC_48A_n48A is not considered as fallback of DC_(n)48CA, based on the definition above. It is unclear to us how to apply the statement to this case, i.e., “this definition only allows DL fallback to DC_48A_n48A”. Since it affects TS38.306, RAN2 would also need to check if proposal 1 were agreed. 


	Qualcomm Incorporated
	It is our understanding this is an ongoing discussion in RAN4. Propose to leave the discussion for RAN4 to continue.

	Huawei, HiSilicon
	We think this part is unclear on how to re-use existing RAN2 signalling. As far as we know, the discussion in RAN4 is still ongoing. In the example of DC_(n)48AA and
DC_48A_n48A, the main problem is the UL configuration can support both contiguous and non-contiguous DC, but the DL can only support contiguous DC. Thus by current RAN2 signalling, it may have difficulty to differentiate these two cases. We think more discussion in RAN2 and RAN4 are needed and it is a bit premature to decide this in RAN plenary.

	Ericsson
	Similar to Qualcomm we understand the discussion is ongoing in RAN4 and that RAN should not interfere.

	OPPO
	Considering both DL and UL w.r.t. contiguous or not, there are four types of combination:
1,{contiguous DL, contiguous UL}
2,{contiguous DL, non-contiguous UL}
3,{non-contiguous DL, contiguous UL}
4,{non-contiguous DL, non-contiguous UL}
Now following Apple’s proposal1, type3 should be categorized as contiguous intra-band combination. Considering type1 combination should be contiguous intra-band combination, it sounds like the judgement relies on uplink instead of downlink combination. If it is correct understanding then the consequence is that type2 will be taken as non-contiguous intra-band combination which is not the case today. So the proposal1 from Apple actually introduce quite a lot change in RAN4’s spec.
Regarding fallback issue, we have same question as Intel.
As for proposal2, if case the definition is changed, then keeping current signalling could potentially introduce backward compatibility because legacy gNB will still follow legacy definition which is not the intention of the new UE. In this sense additional signalling is needed to avoid such NBC issue, if change is introduced.

	
	

	
	



5	RP-210652 - Rel-16 UE capability process
Tdoc RP-210652 comments on the stability of the Rel-16 UE capabilities and the need to finalize them without delay. The paper contains the following proposal:

Proposal: TSG RAN to request RAN1/2/4 WG chairs to explicitly report any outstanding open issues on Rel-16 UE feature capabilities to TSG RAN plenary at RAN#92e and subsequent plenary meetings, where TSG RAN will consider further actions to resolve them

5.1	Initial Round
Companies are invited to provide any comments on the issue and proposalscontained in RP-210652.

	Company
	Comments

	Apple
	From RAN2 perspective, we do agree on this procedure as this helps all the WGs to get a sense of open issues, along with helping with RAN2’s ability to create capability signalling in an efficient and timely manner. We are open to this proposal and would like to get views from others as well.

	AT&T
	Generally, we are not concerned with the maturity of the overall NR and LTE UE features discussions and feel late changes and corrections have been isolated and justified with sufficient discussion and consensus at the WG level. Having said that, if RAN feels a formal process needs to be put in place for reporting such late changes and corrections, we are open to discussion.

	Intel
	We are generally supportive in improving UE capability process to have clear view/plan in RAN2 work with related to UE capability specification. 

	Qualcomm Incorporated
	The issue raised in the paper is real, the long tail discussion of UE capability. We however do not think additional process / framework is desirable, because it will lead to additional burden. RAN WGs should just be reminded that the current status is accurately captured in the “feature list” as exchanged among them, and backward compatibility due to  late addition of a feature is carefully assessed. The easiest way is to make such new feature optional with UE capability signalling. Then legacy UEs not supporting the new signalling are simply considered not supporting the feature.

	Huawei, HiSilicon
	We understand if there is controversial issues for UE capabilities across different RAN WGs, it is helpful to report to RAN plenary and make an official decision. This seems a general principle we already made, and in practice it is rather a case by case discussion. So not sure whether we need to agree anything formally here.

	Ericsson
	We agree that something has to be done here. We think this might not be the best solution, but it is a good start to raise awareness in RAN.

	
	

	
	




Annex: Contacts
Please provide a company contact that the email discussion moderator can contact if required.

	Company
	Contact name and email

	Apple
	Naveen Palle, naveen.palle@apple.com

	AT&T
	Ron Borsato, ronald.borsato@att.com

	Intel
	Youn Heo, youn.hyoung.heo@intel.com

	Qualcomm Incorporated
	Masato Kitazoe, mkitazoe@qti.qualcomm.com

	Huawei, HiSilicon
	Yang Zhao, zhaoyang@huawei.com

	Ericsson
	Mats Folke, mats.folke@ericsson.com

	OPPO
	[bookmark: _GoBack]duzhongda@oppo.com

	
	



5

