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1. Introduction
This document summarizes contributions submitted to AI 8.16.1 regarding UE features for CovEnh and captures company views based on the announcement in the following email thread.
	[111-R17-UE_features_1] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Hiroki (DOCOMO)
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2. Discussion on UE features for NR coverage enhancement
2.1	30-4a/b/c/d/g/h: reporting type for DMRS bundling related FGs
In [2], following proposal on FG 30-4a/b/c/d/g/h is provided.
	[2]
	Ericsson
	[bookmark: _Hlk71539747]A remaining open issue for UE features for Rel-17 Coverage Enhancement is the definition of “Per Band + Per Band Capability” for DMRS bundling sub-features 30-4a/b/c/d/g/h. 
The following agreement was made in RAN1#110bis:
	Agreement:
The type of FGs 30-4a/b/c/d/g/h is per band and per BC


However, the definition of what per band and per BC is not agreed, and what a capability of per band and per band combination (BC) could be defined in various ways. One way could be to indicate per band capability, and if the UE does not support a particular band combination, to indicate a lack of support for that band combination. This seems inconsistent with the guidance from RAN2 that says that defining “incapability” bits should be avoided [1].
[bookmark: _Toc118647164]The definition of per band and per BC capability for DMRS bundling is not agreed and could be done in different ways.
[bookmark: _Hlk118281939]An alternative approach could be based on the definition of powerClass in 38.306, which has both per band and per BC capabilities. Table 1 below illustrates the per band and per BC using the sub-feature for DMRS bundling with PUSCH repetition Type A (feature 30-4a), but this should be applied to each of the DMRS bundling sub-features 30-4a/b/c/d/g/h. Note that these field names have not been defined yet, nor does 38.306 currently include these sub-features, so we use example names for the band and band combination capabilities. 
Table 1: Example Per Band + Per Band Capability Definition
	[bookmark: _Hlk118282031]Definitions for parameters
	Per

	DMRS-Bundling-PUSCHRepTypeA-Band-r17
Indicates that the UE supports DM-RS bundling for PUSCH repetition type A over consecutive symbols when UE is configured with a single UL serving cell.
	Band

	DMRS-Bundling-PUSCHRepTypeA-BC-r17
Indicates that the UE supports DM-RS bundling for PUSCH repetition type A over consecutive symbols also when UE is configured with more than one UL serving cell. The capability per band of the band combination is then given by DMRS-Bundling-PUSCHRepTypeA-Band-r17.
	BC



Proposal 1 [bookmark: _Toc101477935][bookmark: _Toc118646917][bookmark: _6_Rel-17_UE]Per band and Per BC capability for DMRS bundling features 30-4a/b/c/d/g/h is defined according to Table 1	



Based on above, following proposal should be discussed at the RAN1#111 meeting.

Proposal 2-1:
· Clarify the definition of “per band and per BC” reporting for DMRS bundling features 30-4a/b/c/d/g/h as below.
· Per band capability indicates that the UE supports the feature when UE is configured with a single UL serving cell.
· Per BC capability indicates that the UE supports the feature when UE is configured with more than one UL serving cell. The capability per band of the band combination is then given by per band capability.

	Company
	Comment

	Ericsson
	Support, since band and per BC is not defined for DMRS bundling otherwise.

	Nokia
	No concerns with the definition, but it seems that the whole discussion is fully within RAN2’s scope and no action is required from RAN1 at this point. 

	QC
	Echo Nokia’s views. We assumed RAN2 would take it further from here on. We didn’t think any further input from RAN1 was necessary. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks.
It seems the proposal can/should be discussed in RAN2. 
Further inputs from companies based on above feedbacks if any will be appreciated.

	Huawei, HiSilicon
	Because per BC signaling is introduced, it should be also applicable to SUL band combination.
Therefore, for the first bullet, single UL serving cell can be a cell configured with SUL band and its capability should be indicated by per BC signaling.

· Clarify the definition of “per band and per BC” reporting for DMRS bundling features 30-4a/b/c/d/g/h as below.
· Per band capability indicates that the UE supports the feature when UE is configured with a single UL band.
· Per BC capability indicates that the UE supports the feature when UE is configured with more than one UL band. The capability per band of the band combination is then given by per band capability.



	Samsung
	Same view as Nokia

	Ericsson
	We agree that there is overlap with RAN2 here; our intention was to wrap up the discussion since RAN1 has been defining the capabilities for DMRS bundling with CA, and RAN2 is not so aware of all the back and forth with RAN4 and the discussions in RAN1.  While we are OK to have this handled in RAN2, our first preference would be to wrap up the definition by agreeing proposal 2-1, and then let RAN2 take over.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
I would like to check whether there is any company having concern to agree on the updated proposal below in RAN1. If there is no concern, we can try to make agreement in Thursday online session. Otherwise, if there is some company having concern to make the agreement in RAN1, we don’t need to make any agreement/conclusion and the proponent can bring the proposal to RAN2.
Updated proposal 2-1:
· Clarify the definition of “per band and per BC” reporting for DMRS bundling features 30-4a/b/c/d/g/h as below.
· Per band capability indicates that the UE supports the feature when UE is configured with a single UL band.
· Per BC capability indicates that the UE supports the feature when UE is configured with more than one UL band. The capability per band of the band combination is then given by per band capability.

	QC
	There seems to be a parallel discussion on this exact topic in RAN2. Let’s wait to see how RAN2 progresses on this. 
So far, I have not heard an explicit request to clarify how this UE cap indication is to be interpreted.

	ZTE
	We noticed that the proponent also brought up this in RAN2. While, it seems RAN2 decided to wait for RAN1 discussion, and would come back to this issue if RAN1 cannot conclude. In this sense, we are ok to agree on the proposal in RAN1 directly. 

	Nokia, NSB
	(Resubmitting as there was a collision of different versions)
We do have a concern with the updated proposal, in particular with the second sub-bullet. If we understand it right it allows independent indication of how UE operates in each band separately or when in a band combination, but that has no concrete value for this case, as the feature cannot be operated in two UL bands at the same time. 
For example, let’s assume UE1 supports the FG for bands A and B, but for whatever reason it indicates that it cannot support the feature when A and B are part of a band combination. In this case, the gNB should not use the feature for UE1 unless it is configured with a single band, either A or B. 
Let’s then assume UE2 indicates support of the feature for BC {A,B}, in addition to the individual bands A and B. For this UE2, the gNB can then use the FG when using the BC {A,B}, naturally following all the constraints given by the specs. 
With the updated proposal, the gNB would only look at the per band indications to assess support of the FG when the bands are transmitted one at a time. Hence, the gNB would assume both UE1 and UE2 can use the FG as long as they are transmitting in a single band at a time. In this case, the per BC indication itself is only used to identify UEs that can use the FG in two bands at the same time, but this situation is prohibited by the specs already. Hence, the updated proposal effectively converts the capability to a per band indication, reverting the previous agreement, and we cannot support it.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
I’m not sure whether I could understand Nokia’s concern since originally Nokia’s comment was “no concern with the definition” and updates are only changes from “UL serving cell” to “UL band”.
In my understanding, “per band and per BC” was agreed as compromise between per band and per FS. Per FS can achive full flexibility for reporting the support of the feature in single UL cell/band case and multiple UL cells/bands case, while per band cannot have such flexility. For example, following cases can be achieved by “per band and per BC” based on the proposed definition. 
· E.g., UE supports the feature for band A in case of single cell/band, but not support the feature even for band A in case where UE is configured with multiple UL cells/bands. Then UE reports support of feature for band A, but does not report support of feature for band combination(s) including band A.
· In case of “per band” only, UE needs under-reporting its capability i.e., does not report the support of feature for band A since it cannot support the feature on band A in case of multiple UL cells/bands. On the other hand, “per FS” capability can achieve the same as “per band and per BC” in this example.
· E.g., UE supports the feature for band A and B in case of single cell/band, and supports the feature for band A even in case of band combination A+B, while UE does not support the feature on band B in case of band combination A+B. 
· Then, UE reports support of feature for band A but not for band B, and UE reports support of feature for band combination A+B (i.e., UE give up to report the support of the feature for band B)
· Or, UE reports support of feature for band A and for band B, while UE does not report support of feature for band combination A+B (i.e., UE give up to report the support of the feature for band A in case of band combination A+B)
· In case of “per band” only, UE needs under-reporting its capability as in the first sub-bullet. In case of “per FS”, UE does not need under-reporting in this example.
Based on above, gNB would need to check both per band and per BC.
Given information from QC/ZTE regarding RAN2 situation, it may be good to have some discussion in RAN1, and if RAN1 cannot conclude the definition, then we can ask RAN2 to decide the definition.

	Moderator (NTT DOCOMO)
	Based on the online session discussion, the definition of “per band and per BC” reporting for DMRS bundling related features can be discussed in RAN2, and no agreement/conclusion was made in RAN1.


 

2.2	30-4g: Restart DMRS bundling
In [3], following proposal on FG 30-4g and potential new FG is provided.
	[3]
	NTT DOCOMO
	Whether it is mandatory to restart DMRS bundling subject to semi-persistent events after the dynamic event within a nominal TDW is still under the discussion in AI 8.8 “Maintenance on NR coverage enhancement”. As we proposed in our companion contribution [2], one of potential compromised solutions could be to introduce additional FG related to restarting DMRS bundling which corresponds to different implementation difficulties from FG 30-4g, as follows. 
	30-4g
	Restart DM-RS bundling
	Support restarting DM-RS bundling after the events triggered by DCI or MAC CE that violate power consistency and phase continuity
Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	30-4
	Yes
	N/A
	UE does not support restarting DM-RS bundling after the events triggered by DCI or MAC CE that violate power consistency and phase continuity. Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling

	30-4i
	Restart DM-RS bundling after  semi-static events
	Support restarting DM-RS bundling after the events which do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0, even when the events triggered by DCI or MAC CE that violate power consistency and phase continuity are precedent or overlapping within a nominal TDW. 
	30-4
	Yes
	N/A
	UE does not resume DM-RS bundling within a nominal TDW after the events triggered by DCI or MAC CE that violate power consistency and phase continuity. Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling


In this example, FG 30-4g corresponds to the ability to restart DMRS bundling subject to semi-static events and dynamic events, while FG 30-4i corresponds to the ability to restart DMRS bundling subject to semi-static events even when a dynamic event is precedent to or overlapping with the corresponding semi-static event within a nominal TDW. 
Thus, it is better to discuss such potential solutions either in AI 8.8 or in this AI. If it should be discussed in AI 8.8 first, the conclusion should be made as early as possible. 
Proposal 2-1: Clarify potential capability(es) for restarting DMRS bundling in addition to FG 30-4g in either AI 8.8 or AI 8.16.1.
Proposal 2-2: Support the following additional UE capability related to restarting DMRS bundling.
	30-4i
	Restart DM-RS bundling after  semi-static events
	Support restarting DM-RS bundling after the events which do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0, even when the events triggered by DCI or MAC CE that violate power consistency and phase continuity are precedent or overlapping within a nominal TDW. 
	30-4
	Yes
	N/A
	UE does not resume DM-RS bundling within a nominal TDW after the events triggered by DCI or MAC CE that violate power consistency and phase continuity. Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling






However, in AI8.8, the issue on restarting DMRS bundling will not be discussed based on the session chair guidance at the last RAN1 meeting. Therefore, it seems we don’t need to discuss this proposal.

	Company
	Comment

	Ericsson
	In short, we agree with the FL that we don’t need to discuss the proposals for 30-4g/i.
Splitting 30-4g into two capabilities has been discussed for several RAN1 meeting without consensus. At the last meeting, Option 1 below was given in the JCE FL summary (R1-2210420) describing how such a split of 30-4g could be defined.
Option 1: Make a conclusion
For UEs not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the triggered semi-static event.
· Note: No specification impact is expected.
We don’t support Option 1. We (and apparently other companies) do not read the spec according to option 1, as we have discussed in the past, including in R1-2209669 in the last meeting. So we share Qualcomm’s concern expressed last meeting with Option 1 that basic DMRS bundling UEs without dynamic event restart capability would be expected to do more than they actually will if they conform to the spec as written.
Our understanding is that the problem being solved is not severe, since it requires combinations of dynamic and semistatic events within a set of repetitions.  In such cases, the gNB can mitigate losses by assuming coherence is not maintained over the subset of repetitions that are affected.  So we think if no agreement is reached on this issue, the system will still work pretty well at least for Rel-17.
So overall, it is now quite late to be adding new UE capabilities, and we think at this stage the spec should be left as it is, and the issue should be closed.  

	Nokia, NSB
	We agree with the FL and Ericsson that there is no need to further discuss these proposals. This has been discussed in the past and the existing FGs represent well the consensus views in the group so far. We do not see a strong enough motivation to make NBC changes on these FGs, and in any case these changes would require discussion in maintenance, which FL already clarifies that will not take place this meeting. 

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
It seems companies share the same understanding that we don’t need to discuss the proposal in [3].

	Samsung
	Agree with FL

	ZTE
	Agree with FL.




3. Conclusions
There is no agreement/conclusion made in RAN1#111 meeting on UE features for NR coverage enhancement.
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