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1	Introduction
This documents reports on the following email discussion during RAN#89-e:

[89E][37][DAPS_CA_mTRP]
Goal: Find a way forward
Input contributions covered:  RP-201869

The input contribution addresses some issues raised on DAPS in CA and mTRP for Rel-16.

Initial round of discussion is over (see section 2 for responses and moderator’s summary).
Intermediate round of discussion is over (see section 3 for responses).
Section 4 provides the intermediate summary and the updated proposal.

Instructions for naming the file after updating:
After update by company B: filename-v220-companyA-companyB
After update by company C: filename-v221-companyB-companyC
2	Initial round discussion
Companies are invited to provide their views on the 2 proposals below from RP-201869 for Rel-16.

Proposal 1: UE is not expected to operate in both mTRP and DAPS at the same time.

	Company
	Comments

	Intel
	We are ok with the proposal. We are equally ok with UE to operate mTRP and DAPS at the same time as long as no new UE capability is introduced.

	Samsung
	Fine with proposal 1.

	Futurewei
	Support. DAPS is designed for short and transitory period of data transmission during handover. 

	OPPO
	Support.
Similar to CA, P1 would be helpful to simplify the procedure to avoid introducing new UE capability or new inter-node coordination procedure.

	Lenovo&Motorola Mobility
	We are fine with proposal 1 for Rel-16.

	vivo
	We are fine with this proposal, which will simplify the DAPS handover. Considering the UE complexity, it is better to have this restriction. 

	Apple
	We are supportive of proposal 1.

	Ericsson
	Technically it is unclear to use why RAN plenary should single out, and forbid, this particular combination.

Either way, we think this is better to be discussed the WGs, and luckily, discussions have already been initiated in RAN1. RAN1 delegates both has the background and the core expertise to determine if this restriction is needed.

	Qualcomm Incorporated
	We are fine with proposal 1.
One could indeed ask why this needs to be discussed at RAN. But making decision here allows RAN2 to work on the rest of signalling design.

	ZTE
	We are fine with the proposal. 

	LG
	We are fine with the proposal for UE complexity.

	Huawei, HiSilicon
	As proponents, we love the proposal.

	MediaTek
	We support the proposal. We also understand that no further action is needed to prevent the configuration as long as there is no corresponding UE capability.

	Nokia, Nokia Shanghai Bell
	This seems like a discussion for WGs to handle as some technical details are involved, and it should be checked whether DAPS works with other features as well.
· For multi-DCI mTRP operation we agree that in Rel-16 joint operation should not be mandatory if this affects the UE complexity (PDCCH processing). 
· For single-DCI case, multi-TRP schemes do not have additional burden on PDCCH monitoring.  So, RAN would need more clarification on what is the complexity concern here before any decision can be made that would exclude this combination.




Proposal 2: RAN tasks RAN1/RAN2 to specify a mechanism that does not rely on explicit RRC de-configuration of CA or mTRP for a UE when configuring DAPS HO for the UE.

	Company
	Comments

	Intel
	We believe the discussion on the solution should be best discussed in RAN1 and RAN2. Solutions that do not rely on explicit RRC (re)configuration may result in certain consequences for UE behaviour for either mTRP or DAPS, which merits discussions.
Suggest to discuss proposal 2 in RAN1 and RAN2.

	Samsung
	Same view with Intel. It is desirable to take similar RRC procedure for CA and DAPS (i.e., keeping PCell only during DAPS handover) for consistency. 

	Futurewei
	We appreciate the intention of Proposal 2, and think it’d be cumbersome to require RRC configuration to de-configure CA or mTRP when configuring DAPS HO.

	OPPO
	Same view as Intel and Samsung, i.e., it is preferred to rely on explicit RRC reconfiguration as for CA (and to clarify, for CA, RAN2 has concluded already “Only PCell is kept during DAPS handover. All other serving cells are released by the network”).

	Lenovo&Motorola Mobility
	We agree with Intel. In addition, one common solution is expected to cover all cases including ‘mTRP and DAPS’, ‘CA and DAPS’ and ‘DC and DAPS’. In Rel-16, the explicit signalling was agreed to solve the same issue for the case of ‘DC and DAPS’.

	vivo
	We agree with the above companies. As we had some discussion in RAN2 for CA case, we finally concluded that the release should be explicitly controlled by network by RRC, i.e. instead of UE autonomously release. We would be better to have consistent solution here. 
Besides, we even think there is no need to have any conclusion in RAN plenary. Proponent can submit contributions in RAN1/RAN2 if they want. 

	Apple
	We prefer that UE is first reconfigured to single-TRP through network explicit signaling before configuring DAPS, which allows consistent solution with CA/DC.

	Ericsson
	We think this discussion is to be held in WGs, it seems to mainly be a RAN2 topic where RAN2 experts can determine if an autonomous release of this particular RRC configuration is required. We note that normally such autonomous UE release of a part of the RRC configuration has drawbacks, we don’t think that plenary can agree on this aspect and instead should leave the discussion to the WG best suited to determine it, namely RAN2.

	Qualcomm Incorporated
	Agree with other companies this can be discussed in RAN2. We think it is worthwhile to look into  implicit de-configuration / de-activation of CA / mTRP.

	ZTE
	Similar views as other companies. Explicit RRC reconfiguration of mTRP to single-TRP seems sufficient for consistency with CA. 

	LG
	We are OK to discuss but we prefer to take a similar procedure to CA and DAPS for consistency

	Huawei, HiSilicon
	We think that explicit RRC reconfiguration before the DAPS HO cannot work well in practice, so we would like working groups to continue the technical discussion on how to make this working properly. In particular we would like to avoid parallel discussions in different working groups pointing to each other (also known as ping-pong, as happened recently), so we would prefer to indicate from RAN that e.g. RAN2 (as others suggested) takes the lead on this discussion.

	MediaTek
	Agree with other companies that there is no need to discuss the issue in plenary, how to operate CA/DAPS/mTRP together should be discussed in R2.

	Nokia, Nokia Shanghai Bell
	Overall, it makes sense for RAN2 to discuss if there is anything additional required to handle these cases. We assume it can be taken up by company contributions in RAN2 without any need for an LS.




Moderator’s summary of first round discussions
On question 1: 12 companies supported the proposal that a UE is not expected to operate in both mTRP and DAPS at the same time in Rel-16. 2 companies preferred continuing the discussion in RAN1, in particular about the need for the restriction for the single-DCI mTRP case. 
On question 2: companies preferred to discuss solutions in the WGs on how to avoid joint operation of mTRP+DAPS (and similarly for CA+DAPS, although it seems there were different understandings on whether this is already clear in RAN2). It was suggested to have consistent decisions for CA+DAPS and mTRP+DAPS. There was a majority preference to discuss the solutions in RAN2 rather than to discuss in both RAN1 and RAN2. 
3	Round 2 of discussion
Given the large majority of companies supporting making a decision on the UE capability in RAN plenary, and given the preference to discuss solutions in WGs and in particular in RAN2, the following points are proposed for the second round of discussion.

Question 1: should mTRP operation with single-DCI be an exception where mTRP and DAPS are supported at the same time (by Rel-16 UEs that report the capability of mTRP and DAPS)?

Proposal 1: UE is not expected to operate in both mTRP and DAPS at the same time in Rel-16
· FFS: exception for mTRP operation with single-DCI

Proposal 2: task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates with mTRP and DAPS at the same time. RAN2 is encouraged to provide commonality with the solution(s) used to avoid CA and DAPS at the same time.

	Company
	Comments

	Intel
	For Proposal 1, the FFS should be discussed in RAN1. We would like to clarify:
Proposal 1: UE is not expected to operate in both mTRP and DAPS at the same time in Rel-16
· FFS: exception for mTRP operation with single-DCI to be discussed in RAN1

We are fine with Proposal 2.

 

	LG
	Both proposals are fine for us.
Regarding FFS in P1, even though PDCCH processing load is not a concern in single-DCI case, we are not sure about the benefit of allowing such configuration. Unless clear benefit is identified, we want to avoid any exception from the general principle.

	Apple
	Proposal 1: we are OK with it to help converging, although we don’t think we should differentiate single-DCI and multi-DCI modes.
Proposal 2: we support

	Samsung
	The main bullet of proposal 1 is OK. 
When it comes to FFS point, single-DCI based mTRP may not increase UE complexity for PDCCH reception. However, UE should manage multiple TCI states for PDSCH reception. In this regard, we don’t think the need for exception of proposal 1. Our suggestion for proposal 1 is as follows:
Proposal 1: UE is not expected to operate in both mTRP and DAPS at the same time in Rel-16
· FFS: exception for mTRP operation with single-DCI

We support proposal 2.

	OPPO
	For 1, on the FFS point, at least the per-FSPC capability of 16-2b-3 may require on inter-node coordination, so would be preferred to avoid the combination with DAPS even for single-DCI.
For 2, it is fine for us, yet just to clarify: on “RAN2 is encouraged to provide commonality with the solution(s) used to avoid CA and DAPS at the same time”, our understanding is that the conclusion for CA is already clear, so this proposal is only for the solution that to be decided for mTRP.

	vivo
	For Proposal 1, we prefer to remove the FFS part to make it simpler and there is no strong motivation to differentiate single DCI and multiple DCI. 
For Proposal 2, we are fine with it. 

	ZTE
	On Proposal 1, we prefer not to treat mTRP operation with single-DCI as an exception. Because the UE still needs to receive PDSCH from multiple TRPs, which is similar as CA case. 
We are fine with Proposal 2. 

	Ericsson
	We are OK with the proposals, but as several other companies, we think the FFS should be removed.

	CMCC
	We support proposal 1, agree with LG that from UE complexity point of view, it is better to have a common behavior regardless of single DCI or multiple DCI based mTRP-. 
For proposal 2, we support the first sentence, but we think the second sentence is not needed. For mTRP, compared to explicit RRC message, default UE behavior triggered by DAPS HO can save network overhead and improve UE experience for cell edge UEs with poor throughput or coverage performance, since no additional RRC signalling transmission is needed. However, it is better for RAN2 to make decision.

	Qualcomm Incorporated
	We think single-DCI based mTRP also has some “concurrency” which the UE may not support in DAPS setting, e.g. the number of TCI states supported across the serving cells or overlapping repetitions in time in case of single-DCI based FDMSchemeB (FG16-2b-3).
Our preference is therefore to have common handling of mTRP for both mutli-DCI and single-DCI according to the proposal 1 without the FFS text. If companies still want to allow single-DCI based mTRP to be supported during DAPS, we propose to add an optional UE capability.
We support proposal 2. Our preference is still to resolve RAN1 issues around mTRP at this plenary and leave the rest to RAN2 to work on.

	Huawei, HiSilicon
	On question 1: both multi-DCI and single-DCI based mTRP UE capabilities are reported per FSPC because the UE complexity is of the same order of magnitude mainly because of multiple channel estimation and multiple PDSCH processing requirements that affect buffers, etc. Even if in terms of PDCCH processing single-DCI is simpler for implementation, there are still bottlenecks related to receiving multiple PDSCHs in mTRP operation.
 
So for question 1, single-DCI should not be an exception, and the FFS bullet should be deleted from proposal 1.
 
We support proposal 2, and we would like that this Rel16 topic to be treated and concluded in RAN2 at the next meeting 

	Nokia, Nokia Shanghai Bell
	For proposal 1, we would like to understand the intent: Is this to say that 1) RAN will not specify operation of mTRP + DAPS in Rel-16 (i.e. UE may or may not support this) OR 2) Operation of mTRP + DAPS is not allowed in Rel-16 (which also means UE receiving such reconfiguration shall reject the RRCReconfiguration-message)? This may also depend on the RAN2 solution, which is why we would make the proposal clearer as follows:
Proposal 1: UE behaviour when both multi-DCI mTRP and DAPS are configured is not specified in Rel-16.
We note that the wording of “UE is not expected” is a RAN1” construct that, while perhaps often utilized in RAN1 discussions, should generally be avoided as it doesn’t create unambiguous specification language. 
For proposal 2, only the first sentence seems sufficient: How to do this requires technical discussion and is not something to decide offhand without any argumentation. Hence, we propose to use the following:
Proposal 2: Task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates with multi-DCI mTRP and DAPS at the same time.




4	Intermediate Summary
For proposal 1, all companies but one provided technical arguments as to why single-DCI mTRP should not be considered differently than multi-DCI mTRP in the context of proposal 1. Given this large majority, it would be useful to reach that conclusion in RAN plenary. Some slight reformulation is also proposed based on Nokia’s comments.
For proposal 2, at least a couple of companies would prefer to leave all the details to RAN2 on the topic of commonality of solutions for mTRP+DAPS and CA+DAPS, and one company asked to clarify that the topic should be treated (and hopefully concluded) by RAN2 at their next meeting.
Based on these observations from the responses, the two proposals are re-formulated as below:

Proposal 1 (finetuning): UE is not expected to support simultaneous operation of multi-DCI/single-DCI mTRP and DAPS in Rel-16
Proposal 2 (finetuning): Task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates simultaneously with multi-DCI/single-DCI mTRP and DAPS. RAN2 should strive to conclude in 2020/Q4.
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	Company
	Contact name and email

	Ericsson
	Mattias Bergström Mattias.a.bergstrom@ericsson.com

	Qualcomm Incorporated
	Masato Kitazoe <mkitazoe@qti.qualcomm.com>

	LG
	SeungJune Yi <seungjune.yi@lge.com>

	MediaTek
	Alex.hsu@mediatek.com 

	Apple
	Wei Zeng: wzeng@apple.com
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