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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

	ZTE
	We are OK with the correction (which has also been available and checked by RAN2)

	vivo
	Agree with the CR.

	 MediaTek
	Agree the CR. The additional change is to fix ASN.1 error.  

	Nokia, Nokia Shanghai Bell
	We are OK with the CR, but would like to note that many of the capability names are very long and do not conform to RRC naming rules (i.e. all field names should be <25 characters). Those could be tweaked in RAN2 afterwards.



2.2	Summary from Initial Round
The CR seems to be agreeable to everyone. Nokia commented that some follow up work to align ASN.1 names to RRC naming rules may be needed in a future RAN2 meeting.

Moderator's proposal from initial round: The CR in RP-210630 can be approved.

2.3	Intermediate Round
Companies may provide comment, if any, to the moderator's conclusion from the initial round.

	Company
	Comments

	
	

	
	



2.4	Summary from Intermediate Round
No further input is received to the moderator's proposal from initial round can be considered agreed

Conclusion: The CR in RP-210630 can be approved.

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.

	ZTE
	Considering this is a Rel-16 issue, which should be fixed as soon as possible, we think we should agree the RAN2 endorsed CRs in this plenary, meaning that we adopt per-band granularity for both Async-NR-DC and Sync-NR-DC (while keeping per-type-of-carrier granularity for PUCCH cell grouping).
For the requirement on BCs with more than 5 bands, we can take an agreement at RAN plenary level that a solution for BCs with more than 5 bands can be discussed in a release independent way once the corresponding BCs have been defined in RAN4.

	Vivo
	We are fine to accept the RAN2 technically endorsed CRs with 5 frequency band limitation.

	 MediaTek
	We are one of the proponent to agree the RAN2 endorsed CR. The main reason is that it is not so good to further delay the R16 capability signaling 3 quarters after ASN.1 freeze. The UE implementation has to upgrade ASN.1 again and again, which not desired.
In terms of solution 2 with PUCCH group signaling, it will request more IOT testing effort to support all kind of combination within FR1. It is not so future proof considering that we may have FR3 or FR2 unlicensed defined in later Releases. On the other hand, we do agree that 5 band limitation is not a perfect solution. But there seems no optimal solution for this. So, from our perspective, 5 band limitation is acceptable and additional change could be added if necessary in later Releases.
We are however also open for discussion. In case there is deployment plan of FR1-FR1 NR-DC with more than 5 bands. We could further discuss this in next RAN2 meeting.

	Nokia, Nokia Shanghai Bell
	We understand both sides in this: The discussion already went on in RAN2 for some time, and the Apple proposal was the best compromise at the time (Nokia was among those supporting the PUCCH-like solution). 
However, we tend to agree with Qualcomm that it would be better to go back to RAN2 to ensure all aspects are fully considered. The risk in limiting to 5 bands is that we have to completely revise the signalling very soon, which would make the Rel-16 part not usable. 
Hence, we would like to task RAN2 to finalize the signalling during Q2 to ensure all technical aspects are considered.

	Verizon
	To answer Huawei’s question from our perspective (thanks for asking – these are questions we like to answer)
1) Whether the max of 5 bands is seen as an unacceptable restriction for NR-DC;
We seldom use the word unacceptable here – we always try our best to accept the outcome (i.e., not saying unacceptable doesn’t mean we like it) 
For this particular issue: obviously we don’t have the problem now because product is not ready. But we will probably ask for it soon, before R17 time frame – at least 5+1, to start with. It is probably quite important to use all bands (depending on locations, some bands relatively narrow) for peak rate, which is a quite important metrics. The situation might have been very different if it was not a 5 but a 6-band limitation in R16 though (5 FR1 + 1 FR2).
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.
The current view/practice is to treat them individually, and manage them seperatly, not grouping them into one. 




3.2	Summary from Initial Round
Opinions on this topic are quite diverse. Some companies would be OK to approve the CRs now, others would like more time for RAN2 and RAN4 to carefully consider the situation, and a number of operators are concerned that the 5 band limit may be too restrictive. Given this feedback is seems difficult to approve the CRs at this plenary. Furthermore, RAN2 sent an LS to RAN4 asking for opinions on the CRs and it would seem to be premature for RAN to approve these CRs before RAN4 has had a chance to properly consider the matter.

Moderator's proposal from Initial Round: 
1. The RAN2 endorsed CRs (R2-2102210 and R2-2102211) are not approved at RAN#91e.
2. RAN2 are tasked to complete these CRs for RAN#92e, considering any input received from RAN4
3. If we could reach consensus then it could be possible to RAN#91e to give a clear requirement to RAN2, e.g. on the number of bands that need to be supported. However, this could also be left to RAN4 to consider this and provide appropriate feedback

3.3	Intermediate Round
Companies may provide comment to the moderator's conclusion from the initial round. In particular, companies are invited to comment on bullet 3, and provide their view of what requirement could be provided from RAN#91e.

	Company
	Comments

	T-Mobile USA
	Agree with the Moderator’s proposal from the initial round, 5 bands is too limiting, and we support PUCCH grouping as the way forward.   

	Intel
	We are fine to postpone the CRs to have more discussion in RAN2. Since RAN2 will discuss PUCCH cell grouping solution, RAN plenary would also task RAN4 to provide feedback on PUCCH cell grouping solution. 
 

	AT&T
	We support options 1 and 2 from the Moderator’s proposal. For option 3, we would like to see RAN4 provide input to RAN2 on number of bands that need to be supported.

	Verizon
	We agree with the Moderator’s proposal and also are OK with AT&T’s comment on Option 3. We appreicate the willingness of the group to consider our need at this very late stage. And to be fair to those implementing it, we hope it can be resolved expediently, no later than the June release.

	Samsung
	We have slight preference to agree the RAN2 CRs as they are. However, we can accept the proposals from Moderator. RAN2 may need to have further discussion taking 5 bands limitation into account.

	Apple
	While we would have liked to have the CRs approved, we are ok if the majority agree to wait and see if there is RAN4 LS to RAN2 on their views on 5-band solution.

It is our understanding from the wording of the moderator on the 3 steps (instead of options?) that RAN2 will consider to re-visit this in RAN2 WG if there is an LS from RAN4 expressing concern over 5-bands. If there isn’t, then the technically endorsed CRs would be taken up in RAN-92e

 

	Qualcomm Incorporated
	For 3), we think it is indeed possible to skip RAN4 discussion. We believe the discussion at RAN4 is going to be the same as what we have here in RAN#91e, i.e. the same operators will raise their concerns on the 5-band limitation (if not, it is a big problem because we will then have two conflicting messages from RAN and RAN4). Then we do not see why not task RAN2 already from this plenary. The main reason why we are proposing this is because we are concerned about additional delay by allowing repeated discussion at RAN4 and the time it takes to transfer an LS.

	OPPO
	In general we are fine with the way forward suggested by moderator. But we think step2 and step3 should be switched. If RAN decided on some new requirement based on the consensus of this email thread, then RAN can task RAN2 to do further work. If not, then RAN2 wait for input from RAN4. Based on input from either RAN or RAN4, RAN2 will provide CR to RAN#92 for approval.

	Huawei, HiSilicon
	We are fine with the proposals from the moderator. For Proposal 3, we understand the requirements are not only for whether to limit to 5 bands, but also the granularity of bands grouping. It would be good if we can also get clear requirements for the latter one from this plenary so that RAN2 can continue.

	Ericsson
	We are fine with the proposals from the moderator. We are also open to give guidance to RAN2 and RAN4 if deemed necessary.

	MediaTek
	We are ok with the proposals from the moderator.

	Nokia, Nokia Shanghai Bell
	We support the moderator proposals but agree with QC that RAN2 should not wait for RAN4 answer: This will just delay the RAN2 signalling discussion, which really should finish by June. 
It's good if RAN4 can tell RAN2 how many bands should be considered, but we don't want to delay the work: So if RANP can already tell something about the band number, RAN4 LS could perhaps be skipped altogether.

	ZTE
	Considering the different views, we are fine to postpone the approval of CRs to RAN#92e, but no later than that: we think a final decision needs to be taken at RAN#92e (we shouldn't further postpone the capability indication only because of concerns that might or might not happen in Rel-17).
But actually we think that further RAN2 discussion has to rely on RAN4 (or RAN) input on "how many bands are needed?", "which granularity should be applied?". So we think we should put some pressure on RAN4, where companies who complain about 5 bands limitation should give their clear requirements. For instance, if we understand correctly, the scenario highlighted by Verizon can already be supported, because "5FR1+1FR2" is still "MCG(FR1)+SCG(FR2) NR-DC". As long as the UE indicates the support of NR-DC for this band combination, MCG(FR1)+SCG(FR2) is supported.
So, regarding the second bullet, we would prefer to use the same terminology ("are tasked") for RAN4 as well:
"RAN2 are tasked to complete these CRs for RAN#92e, considering any input received from  RAN4 are tasked to provide inputs about how many bands... which granularity..., before RAN2 May meeting".
And in general we should have a disclaimer: "if there is no clear input from RAN4 and no better solution can be found before RAN#92e, then the endorsed RAN2 CRs will be agreed at RAN #92e"



3.4	Summary from Intermediate Round
Based on the comments received the proposal is modified to include guidance from RAN to RAN2/4 that the solution should consider more than 5 bands. This may help to shortcut some of the discussion in RAN4. If this approach is not acceptable then the bullet 2 of the proposal will be removed and we will just rely on RAN4 to provide input to RAN2.
 
Moderator's proposal from intermediate round: 
1. The RAN2 endorsed CRs (R2-2102210 and R2-2102211) are not approved at RAN#91e.
2. RAN agrees that the solution should support more than 5 bands
3. RAN4 are tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide any additional input to RAN2 on 
4. RAN2 are tasked to complete these CRs for RAN#92e, considering any input received from RAN4


Any comments to the moderators proposal from the Intermediate Round can be provided here
	Company
	Comments

	Apple
	We think bullet-2 indicates that support for 5-bands is needed, while it is our view that this needs discussion ideally in RAN4, but at least in RAN, before we agree RAN to ask RAN2 to support more than 5 bands. 

Infact, in our view, the discussion that is supposed to be triggered from the LS RAN2 R2-2102212 sent to RAN4, can be done at RAN 91e if needed. And then based on the outcome RAN2 can decide the next steps.

We suggest the below wording for ‘2’:
2. Discuss in RAN-91e on the topic (as described in RAN2 LS R2-2102212) and provide any additional input to RAN2

Or 
3. RAN4 are tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide any additional input to RAN2 


	Intel
	We are ok with the moderator’s proposal. Just one minor clarification to avoid confusion is that RAN2 LS R2-2102212 indicated that RAN2 didn’t adopt PUCCH group signaling but we are going back to evaluate PUCCH group signaling and RAN4 input would be helpful. RAN should correct that both LTE based signaling and PUCCH group signalling are on the table.  


	Verizon
	We are OK with moderator’s proposal. As for the LS to RAN4 R2-210012 – I think the what is available (current spectrum holding and deployment plan) is easily available, what is not available (based on upcoming spectrum auction/allocation), I doubt they know for sure either. We can go ahead sending the LS to RAN4 but there is no need to wait for their response to trigger the next step in RAN2. So we agree with Apple that we can just discuss it in RAN-91e now or in a post-meeting email, while asking RAN4 for their input in parallel, so RAN2 can have the info and start the necessary work as soon as possible.

	Qualcomm Incorporated
	We support moderator’s proposal.
We doubt that RAN4 can provide a clear guidance as to exactly how many bands the UE capability signalling should cover. Most likely they can only say, some form of UE capability signalling without restriction on the number of bands is preferred.
We agree with Intel’s comment that RAN should request RAN2 to reconsider the decision not to adopt PUCCH group signalling.

	Huawei, HiSilicon
	We are fine with the proposal.

	MediaTek
	On bullet 2, we would like RAN4 to discuss the issue first before making such an agreement that we go beyond 5 bands. We think this will help make a more informed decision.
As it is clearly important to finalise this in June plenary, on bullet 3 we should task RAN4 to provide the feedback in April meeting and then RAN2 could have an agreeable CR in May meeting.

	AT&T
	We are OK with the moderator’s proposal. Concerning the comments from other companies, we want to make sure that PUCCH group signalling is considered in RAN2 as company views at this meeting clearly indicate that more than 5 bands will be required. We do think that RAN4 can discuss in parallel and provide input to RAN2.

	Nokia, Nokia Shanghai Bell
	We support the moderator proposals. In our understanding this also means RAN2 can already start the discussions in April meeting but will act on RAN4 input when/if received.

	ZTE
	We support the moderator proposal apart from bullet 2, at least until some clarification is provided on the intended use cases (apart from generally saying that it's better not to have any limitation in the number of bands). For instance we would like to hear companies' views on our previous comment that the scenario previously highlighted by Verizon can already be supported.


3.5	Summary from Intermediate Round2
There is not yet a consensus that the solution needs to support more than 5 bands (3 companies still have concerns). The alternative is to rely on RAN4 to consider this topic and provide input to RAN2 from their April meeting, this ensuring that RAN2 has time to work on the signalling at the Mary meeting. The moderators proposal below has been revised to reflect this situation.

Some companies expressed support for defining PUCCH group signalling. The moderator's view is that this is a technical detail that is best considered and decided by RAN2. Hence, this is not mentioned in the updated proposal.

 
Moderator's proposal from intermediate round 2: 
1. The RAN2 endorsed CRs (R2-2102210 and R2-2102211) are not approved at RAN#91e.
2. RAN4 are tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide input to RAN2 from their April meeting. 
3. RAN2 are tasked to complete these CRs for RAN#92e, considering the input received from RAN4

3.6	Summary from Final Round
Only further input was from Nokia indicating that they are fine with the moderators proposal but would also be ok to go with "The signalling should aim to support more than 5 bands". Given this the conclusion from the discussion is unchanged as follows:

Conclusion: 
1. The RAN2 endorsed CRs (R2-2102210 and R2-2102211) are not approved at RAN#91e.
2. RAN4 are tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide input to RAN2 from their April meeting. 
3. RAN2 are tasked to complete these CRs for RAN#92e, considering the input received from RAN4

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.

	ZTE
	Same view as Qualcomm and Ericsson. The discussion should continue in RAN4

	vivo
	In general, we are fine with some clarification in RAN4 without impact on capability specification in RAN2. 
On details, we could continue discussion in RAN4 to see any clarification is needed in RAN4. 

	MediaTek
	We agree that this is real issue and it is also our preference to avoid ASN.1 change if possible. We think further discussion in WG (RAN4 and RAN2) is needed to clarify this capability.

	Nokia, Nokia Shanghai Bell
	We agree with Qualcomm: RAN4 has ongoing discussion on this and whether RAN2 changes are needed is best seen at the end of that. RANP doesn't have the expertise or time to decide on this. 
Finally, we would note that in case Apple is correct, no specification changes are anyway needed, so RANP decision would, at best, not change anything, or, at worst, preclude RAN4 from agreeing to a solution in case RAN2 changes are needed. So it's best to leave this for RAN4 to resolve.




4.2	Summary from Initial Round
It is the view of many companies that this should be discussed further in RAN4. Depending on the RAN4 outcome, signalling changes in RAN2 might also be required. 

Moderator's proposal from initial round: The discussion of Intra-band contiguous and non-contiguous EN-DC combinations is continued in RAN4.

4.3	Intermediate Round
Companies may provide comment, if any, to the moderator's conclusion from the initial round.

	Company
	Comments

	Intel
	We support moderator’s proposal. We note that it may not be only RAN4 issue depending on RAN4’s conclusion. Therefore, it is desirable for RAN4 to share the conclusion with RAN2. 

	[bookmark: _Hlk67492511]Apple
	Thanks companies for the valuable comments in the initial round discussions. Let us use this opportunity to make some further clarifications to hopefully be able to facilitate our later discussions back in RAN4.

1. To Intel’s question, in our proposal, the contiguous or non-contiguous definition is based on the configuration between the primary cells for each cell group. So for DL DC_(n)48CA with UL DC_48A_n48A, based on our proposal, it is defined as intra-band "non-contiguous” EN-DC combination as the two primary cells are not adjacent to each other, even though the DL part looks to be contiguous because of the LTE SCell. Therefore, there would be no conflict with TS 38.306 as the combination is “non-contiguous”, so the DL can fallback to DC_48A_n48A. On the other hand, if we define this combination as “contiguous" (as in the current spec.), then the DL can only fall back to DC_(n)48AA, which however would not align with the UL as the LTE PCell would be deactivated which shall not be allowed.
2. To Huawei’s concern, this is the main issue in the current RAN4 specifications. For DL DC_(n)48CA, we agree that UL DC_(n)48AA and DC_48A_n48A are both valid UL configurations. Signalling in our view is not to differentiate these two types of configurations, but report UE’s capability in support of what type of configurations to the network so that the network can properly schedule the configurations which UE can support. For example, if UE signalled to the network with intraBandENDC-support as “contiguous” and LTE DL CA BW class “C”, then only DL DC_(n)48CA with UL DC_(n)48AA can be supported which also includes DL fallback to DC_(n)48AA. On the other hand, if UE signalled to the network with intraBandENDC-support as “non-contiguous or both”, then DL DC_(n)48CA with UL DC_48A_n48A can be supported which also includes DL fallback to DC_48A_n48A. And this understanding is also the foundation of our proposal.
3. To OPPO’s concern, in our view, for EN-DC combinations, we should look at both DL and UL altogether, but not separately. The reason DL DC_(n)48CA with UL DC_48A_n48A where DL became contiguous is because the activation of LTE SCell. Therefore, DL DC_(n)48CA should be allowed to fall back to DL DC_48A_n48A which is the fundamental part of this EN-DC combination. However, if DL DC_(n)48CA with UL DC_48A_n48A is defined as “contiguous” EN-DC, then such fallback would not be possible.

In summary, in our view, for EN-DC combinations, we should look at both DL and UL altogether, but not separately. It would be strange for a UE to signal to the network saying the support of DL is only “contiguous”, but the support of UL is only “non-contiguous”. This kind of EN-DC combination would never exist if there is only one carrier from LTE and one carrier from NR. Also, in our view, if a UE can support non-contiguous configurations (either in DL or UL), it would be odd if it could not support contiguous configuration. Our proposal does not require any RAN2 signalling change, but only to move around the configurations to the right table in RAN4 specifications. For example, DC_(n)41CA with UL DC_41A_n41A should be moved from intra-band “contiguous” EN-DC table to intra-band “non-contiguous” EN-DC table.   

	OPPO
	We still have some concern on the RAN2 signaling. intraBandENDC-support is defined per BC. So for one specific BC, if the definition is changed, then network will interpret the signalling in different way. For example for DC_(n)48CA, originally both UL DC_(n)48AA and UL DC_48A_n48A are considered as contiguous combination. Now following Apple’s interpretation, UL DC_48A_n48A case is interpret as non-contiguous combination while DC_(n)48AA AS contiguous combination, then how does network interpret the intraBandENDC-support depends on which version of the RAN4 table it looks into. Hence there could be inter-operability issue.

	Huawei, HiSilicon
	We are fine with the moderator’s proposal and if there is anything to be discussed in RAN2, it could be triggered by RAN4 via LS. Also thanks for Apple on the further elaboration, we need more time to think about the whole mechanism, especially on the fallback part.

	Ericsson
	The proposal from the moderator is fine to us.

	MediaTek
	Proposal from the moderator seems fine.

	Nokia, Nokia Shanghai Bell
	We support moderator proposal but agree with Intel that if RAN2 involvement is needed, that is of course allowed (as always). 
As for the technical discussion pointed by Apple, we understand the points but don't see it feasible to discuss these in RANP.

	ZTE
	The proposal from the moderator is fine to us.


4.4	Summary from Intermediate Round
Minor revision is made to the previous proposal to capture that RAN2 might also need to be involved based on the conclusion from RAN4. Other details as explained by Apple and the backward compatibility concerns that were mentioned by OPPO can be consider by RAN4 in their discussions.
 
Moderator's proposal from intermediate round: The discussion of Intra-band contiguous and non-contiguous EN-DC combinations is continued in RAN4 and, if needed based on RAN4 conclusions, RAN2.

Any comments to the moderators proposal from the Intermediate Round can be provided here
	Company
	Comments

	Apple
	We agree with the proposal from moderator.

	Intel
	We support the moderator’s proposal. 

	Qualcomm Incorporated
	We support moderator’s proposal

	Huawei, HiSilicon
	We support moderator’s proposal.

	MediaTek
	We support moderator’s proposal.

	Nokia, Nokia Shanghai Bell
	We support the moderator proposal.

	ZTE
	We support the moderator’s proposal. 

	
	


4.5	Summary from Intermediate Round 2
No further input is received to the moderator's proposal from initial round can be considered agreed

Conclusion: The discussion of Intra-band contiguous and non-contiguous EN-DC combinations is continued in RAN4 and, if needed based on RAN4 conclusions, RAN2.

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 proposals contained 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.

	ZTE
	We agree with intention of this proposal and to raise awareness on this. But we are not sure whether we need to enforce a formal process at RAN plenary level.

	vivo
	We agree with such kind of procedure to help RAN2 to finalize the capability specification efficiently. 

	MediaTek
	(Proponent) Reporting this from now on will ensure that TSG RAN will give more visibility of where potential further timely action would be useful to secure and maintain stability on this time-critical area. 
The additional burden of reporting to plenary the exact status on such critical issues is likely less than that of a single Study Item status report. So this seems quite small actually, and reduces as open issues reduce.

	Nokia, Nokia Shanghai Bell
	We agree there are problems with UE capabilities and are supportive of doing something like is proposed here. This has been a long-standing problem and it would be necessary to think how to avoid similar "long tail" discussion in Rel-17. 



5.2	Summary from Initial Round
It is the view of many companies that there is an issue with the 'long tail' of UE feature and UE capability discussions. However, there are more diverse view on whether the proposal from RP-210652 is the right was to address the problem and some concern that it would add administrative burden. 

The moderator's view is that by RAN#92e in June it will be 12 months since stage 3 completion and 18 months since RAN1 completion and it would be beneficial for RAN to have good visibility any issue that remain after such a length of time. By this stage the number of outstanding UE feature/UE capability issues should be very low and hence the administrative burden should be small. At the same time, it should not be assumed that RAN will always make a technical decision how to resolve the open issues - RAN may decide to leave an issue to the WGs to resolve in the next quarter. Finally, it seems sensible to have a broader discussion about this issue for Rel-17.

Moderator's proposal from initial round: 
1. Adopt the proposal from RP-210652 "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"
2. How to address the issue of the 'long tail' of UE feature and UE capability discussions for Rel-17 (and beyond) can be considered in future RAN plenary meetings (e.g. it can be considered whether to follow a similar approach to Rel-16 or do something different).

5.3	Intermediate Round
Companies may provide comment, if any, to the moderator's conclusion from the initial round.

	Company
	Comments

	T-Mobile USA
	Agree with moderator’s proposal from initial round. Solution is to enforce TR 21.900 which states  "New functionality shall be included in the latest, non-frozen, Release." 

	AT&T
	We can agree with the moderator’s proposal from initial round.

	Samsung
	Agree with the proposals. We believe/hope very little open issues will exist in the next plenary meeting. However, the proposals would help WGs putting more cares and attentions on the issue, if exist.

	Apple
	We are ok with the proposals from the moderator.

	Qualcomm Incorporated
	We can accept the proposals.

	Huawei, HiSilicon
	We are OK with proposal 1 from the moderator if this does not mean RAN WGs cannot make their own decisions by normal process. We understand proposal 1 is only to let WG chairs report outstanding issues to plenary, nothing else, we’d like to get a confirmation on this. For proposal 2, this is rather to allow further discussion for Rel-17 and thus it could be regarded as an observation instead of a proposal?  .

	Ericsson
	In general we are supportive of 1, but we wonder what the "further actions" can be? Is that handled by 2? If there are no further actions at least envisioned, then the whole reporting becomes pointless. That said we think this should not be a strict process, but we would like to get a feeling for the type of actions RAN plenary could take.

	MediaTek
	We support the moderator proposals. As the proponent, to respond to the questions above:
- Yes our thinking was that WGs should make their own decisions in the first instance and only report outstanding issues to plenary. 
- “Further actions” could be anything that is agreed at plenary to support securing/maintaining the desired stable outcome for the industry in terms of the UE feature capabilities, in the same way as for any other item.

	Nokia, Nokia Shanghai Bell
	We agree with moderator proposals.
Generally, the issue with UE capabilities is that they are always discussed (too) late, with little consideration on “deployable features". As a result, in NR the UE capabilities have become a collection of bits without much structure. Ideally the UE feature definition process should change from a reverse-engineering task that tries to find out what has been standardized in the realize and how to slice it into the smallest possible components, to a process where the high-level feature(s) of all WIs would be understood much earlier, preferably already around the WI completion midpoint. That could help in phasing the capability discussions and provide better progress.

	ZTE
	The proposal from the moderator is fine to us.

	NTT DOCOMO
	We can accept the proposals. Regarding the proposal 2, we are wondering whether it impacts to whole Rel-17 UE capability discussion process, e.g., WGs can start UE capability discussion for Rel-17 only after some decision/guidance/discussion at future RAN meeting? More clarification would be appreciated.



5.4	Summary from Intermediate Round
Regarding the moderator proposal 1 from the initial round, it is suggested to remove the " where TSG RAN will consider further actions to resolve them ". The proposal would now just say that RAN1/2/4 chairs are requested to 
report outstanding issues. Any actions that RAN takes to resolve these outstanding issues would be based on company contributions (i.e. "business as usual")

The second proposal is also reworded to be a note to clarify that nothing is assumed about Rel-17 and any future discussion of this topic for Rel-17 must be based on future companies contributions to RAN. 

Moderator's proposal from intermediate round: 
1. TSG RAN requests 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.
(Note that the above agreement applies to Rel-16 only. Companies wishing to address the issue of the 'long tail' of UE feature and UE capability discussions for Rel-17 (and beyond) are free to contribute on this topic to future RAN plenary meetings.)

Any comments to the moderators proposal from the Intermediate Round can be provided here
	Company
	Comments

	Apple
	We are ok with this.

	Intel
	We support with the proposal from the moderator. 

	Qualcomm Incorporated
	We are OK with moderator’s proposal.

	Huawei, HiSilicon
	We are OK with this, and we prefer adding a note clarifying that this does not impact usual RAN WG decision to handle UE capabilities. We fully understand the discussion for UE capabilities is always painful, and this is why we think RAN WG decision should still be handled as usual to avoid further delaying the discussion.

	MediaTek
	We are ok with moderator proposal but would have slightly preferred to keep the last sentence on Rel-16. Re the Huawei comment, actually the current proposal from moderator does not say anything about decisions being made, but I guess we could add “the WGs are of course still encouraged to continue to progress closure of open issues within and between their meetings”.

	AT&T
	We are OK with the moderator’s proposal.

	Nokia, Nokia Shanghai Bell
	We support the moderator proposals.

	ZTE
	We are OK with the moderator’s proposal.

	
	



5.5	Summary from Intermediate Round 2
Based on the comments received from the Intermediate Round 2, the moderator suggests to keep the proposal unchanged. 2 additional notes were suggested but, while neither of them is incorrect, they both seem to be unnecessary. The suggestion from Huawei to clarify that " his does not impact usual RAN WG decision to handle UE capabilities." seems unnecessary as the proposal says nothing about the process within the WGs, only about the requirement for the WG chairs to report to RAN. And the suggestion from MediaTek "the WGs are of course still encouraged to continue to progress closure of open issues within and between their meetings " should really an obvious statement that should not need to be stated (after 12+ months of discussion of UE features and capabilities for Rel-16, the necessity to complete this work should be clear to all).

Moderator's proposal from intermediate round 2: 
1. TSG RAN requests 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.
(Note that the above agreement applies to Rel-16 only. Companies wishing to address the issue of the 'long tail' of UE feature and UE capability discussions for Rel-17 (and beyond) are free to contribute on this topic to future RAN plenary meetings.)

This should now be the final conclusion but any last can be provided here:
	Company
	Comments

	
	

	
	

	
	

	
	



5.6	Summary from Final Round
No further comments were received so the conclusion is unchanged

Conclusion: 
TSG RAN requests 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.
(Note that the above agreement applies to Rel-16 only. Companies wishing to address the issue of the 'long tail' of UE feature and UE capability discussions for Rel-17 (and beyond) are free to contribute on this topic to future RAN plenary meetings.)

6	Summary of conclusions:
1. RP-210630 - Company CR to 38.331
Conclusion: The CR in RP-210630 can be approved.

2. RP-210686, RP-210738 on NR-DC Cell-grouping UE capability
Conclusion: 
1. The RAN2 endorsed CRs (R2-2102210 and R2-2102211) are not approved at RAN#91e.
2. RAN4 are tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide input to RAN2 from their April meeting. 
3. RAN2 are tasked to complete these CRs for RAN#92e, considering the input received from RAN4

3. RP-210640 - Intra-band contiguous and non-contiguous EN-DC combinations
Conclusion: The discussion of Intra-band contiguous and non-contiguous EN-DC combinations is continued in RAN4 and, if needed based on RAN4 conclusions, RAN2.

4. RP-210652 - Rel-16 UE capability process
Conclusion: 
TSG RAN requests 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.
(Note that the above agreement applies to Rel-16 only. Companies wishing to address the issue of the 'long tail' of UE feature and UE capability discussions for Rel-17 (and beyond) are free to contribute on this topic to future RAN plenary meetings.)

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
	duzhongda@oppo.com

	ZTE
	Sergio Parolari, sergio.parolari@zte.com.cn

	vivo
	Chenli, chenli5g@vivo.com

	MediaTek
	Tim Frost, tim.frost@mediatek.com

	Nokia, Nokia Shanghai Bell
	Tero Henttonen, tero.henttonen@nokia.com

	T-Mobile USA
	John.Humbert2@T-Mobile.com

	Samsung
	Soenghun Kim, Kimsh23@samsung.com

	NTT DOCOMO
	Hiroki Harada, hiroki.harada@docomo-lab.com
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