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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.
	[110bis-e-R17-UE-features-01] Email discussion on Rel-17 UE features topics 1 by October 19 – Hiroki (NTT DOCOMO)
· eIIoT & URLLC, RedCap, UE power saving, coverage enhancement, NB-IoT & eMTC, sidelink, MBS, 5G terrestrial broadcast, UL TX switching, SDT
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2. Discussion on UE features for NR coverage enhancement
In [1], there are following FGs including yellow highlighted part in RAN1 UE feature list for NR_cov_enh.
	30. NR_cov_enh
	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	30-4 and one of {5-14, 5-16, 5-17}
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols

	30-4, 11-5
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols
 
	30-4, 30-3
	Yes
	N/A
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]
	FFS
	[No]
	[N/A]
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

	30. NR_cov_enh
	30-4d
	DMRS bunding for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols

	30-4, 4-23
	Yes
	N/A
	UE does not support DMRS bunding for PUCCH repetitions
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH

	30-4a or 30-4b or 30-4c
	Yes
	N/A
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	30-4d
	Yes
	N/A
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	30-4
	Yes
	N/A
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	Yes
	N/A
	UE does not Support DM-RS bundling for non-back-to-back transmission
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#110bis-e meeting.
	[2]
	Huawei, HiSilicon
	For FG 30-4g, UEs can restart a new actual TDW after a semi-static event anyway. Therefore, 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.

Proposal 1: Updating 30-4a/4b/4c/4d/4e/4f/4g/4h as follows in red:
	30. NR_cov_enh
	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	30-4 and one of {5-14, 5-16, 5-17}
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols

	30-4, 11-5
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols
 
	30-4, 30-3
	Yes
	N/A
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

	30. NR_cov_enh
	30-4d
	DMRS bundling for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols

	30-4, 4-23
	Yes
	N/A
	UE does not support DMRS bunding for PUCCH repetitions
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH

	30-4a or 30-4b or 30-4c
	Yes
	N/A
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	30-4d
	Yes
	N/A
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events triggered by DCI other than frequency hopping or by MAC-CE that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI other than frequency hopping or by MAC-CE that violate power consistency and phase continuity]
	30-4
	Yes
	N/A
	[UE does not support restarting DM-RS bundling after the events triggered by DCI other than frequency hopping or by MAC-CE that violate power consistency and phase continuity]
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	Yes
	N/A
	UE does not Support DM-RS bundling for non-back-to-back transmission
	[Per UE]Per band
	FFSNo
	[No]
	[N/A]
	
	Optional with capability signalling




	[3]
	ZTE
	roposal 6: For DMRS bundling related FGs, adopt the following changes.   
· Add the following note for UE FG 30-4a, 4b, 4c, and 4d (the four back-to-back cases):
	Note: This capability is applicable in the following multi-carrier scenarios:
·   FR1+FR2 CA/DC with one band on FR1 and another band on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a ‘single’ uplink band configured
· DL CA with ‘additional’ UL carrier configured with SRS only
· SUL, where UE does not expect concurrent uplink transmissions on two carriers in case of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
· FR1+FR1 inter-band CA involving two or more FR1 bands, where UE does not expect concurrent uplink transmissions on two carriers
· Only configuration of a single TAG is supported.


· Add the following note for FG 30-4h (non-back-to-back case):
	Note: This capability is only applicable when UE is configured with single uplink carrier.



With support of DMRS bundling for multi-carrier operation, we think per band and band combination reporting as discussed in RAN1#109-e and RAN1#110 is a good compromise. 
Proposal 7: Reporting type of FGs 30-4a/b/c/d/g/h is per band and per BC.

For FG 30-4e and 30-4f, we think per UE reporting is sufficient similar as Rel-15 FG 5-10 for inter-slot hopping for PUSCH. 
Proposal 8: Reporting type of FGs 30-4e/f is per UE.


	[4]
	vivo
	As discussed in previous meetings, DMRS bundling should at least be a per band feature. However, for a UE supporting DMRS bunding in each of a set of bands, it may be not able to support DMRS bundling simultaneously in all combinations of bands selected from the set of bands. Furthermore, same or different RF circuits may be used for different combinations of bands in UE implementation, therefore FG 30-4a to FG 30-4h should be per band per BC.
[bookmark: PP5]Proposal 4: For DMRS bundling, FG 30-4a to FG 30-4h should be per band per BC.
Besides, for FG 30-4g, we do not see the need to introduce more UE capabilities on restarting TDW due to overlapping between dynamic event and semi-static event, the single UE capability below is enough for the case in which the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE. Hence, the brackets for FG 30-4g can be removed.
[bookmark: _Ref115352690][bookmark: PP2]Proposal 5: Remove the brackets in the table for FG 30-4g.
	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	30-4
	Yes
	N/A
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]




	[5]
	China Telecom
	· Proposal: FGs for DMRS bundling for PUSCH/PUCCH.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH

	
	UE does not support DM-RS bundling for PUSCH/PUCCH
	Per band
	Candidate values for the maximum duration for FDD are {4, 8, 16, 32}
Candidate values for the maximum duration for TDD are {2, 4, 8, 16}

NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders for the corresponding physical channels.
	Optional with capability signalling

	 30. NR_cov_enh
	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	30-4 and one of {5-14, 5-16, 5-17}
	UE does not Support DM-RS bundling for PUSCH repetition type A
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols

	30-4, 11-5
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols
 
	30-4, 30-3
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]
Per band per BC or Per band and per BC
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

	30. NR_cov_enh
	30-4d
	DMRS bundling for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols

	30-4, 4-23
	UE does not support DMRS bundling for PUCCH repetitions
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH

	30-4a or 30-4b or 30-4c
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling

	30-4d
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[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 regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.
	30-4
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	UE does not Support DM-RS bundling for non-back-to-back transmission
	[Per UE]
Per band per BC or Per band and per BC
	
	Optional with capability signalling




	[6]
	Intel Corporation
	According to the agreement, it is evident that subject to UE capability, UE restarts DMRS bundling within a nominal TDW only for the dynamic events that violate power consistency and phase continuity. For semi-static events that not triggered by DCI or MAC-CE, UE is mandatory to restart the DMRS bundling within a normal TDW. Hence, the description on FG30-4g needs to be updated. 
Further, for DMRS bundling, UE is required to maintain power consistency and phase continuity during an actual TDW. In order to meet the requirement, UE may need to consider or implement different RF components for different bands or in FR1 and FR2, especially when considering that residual absolute frequency offset may have different characteristics in low band and mmWave band. 
Based on reply LS [4], RAN4 has not concluded on whether the UE capability signalling to support each of these configurations should be defined per-band, or per-band per band combination. For DMRS bundling, UE is required to maintain power consistency and phase continuity during an actual TDW. In order to meet the requirement, UE may need to consider or implement different RF components for different bands or in FR1 and FR2, especially when considering that residual absolute frequency offset may have different characteristics in low band and mmWave band. Hence, it may be more appropriate to define UE feature groups for DMRS bundling per band.
Based on the discussions above, Table 1 illustrates suggested updates for UE feature groups for DMRS bundling. 
[bookmark: _Ref94282039]Table 1. UE feature groups for DMRS bundling
	Index
	Feature group
	Components
	Consequence if the feature is not supported by the UE

	30-4g
	[Restart DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]

	[UE does not support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]


Proposal 1
· For UE feature groups of DMRS bundling for PUSCH and PUCCH
· UE features for DMRS bundling are defined per band.
· Consider Table 1 for UE feature groups of DMRS bundling.

	[7]
	CMCC
	In the RAN4 LS R1-2205715(R4-2211225), RAN4 informed that in FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2, DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time. Based on the above information, per band report should be enough, because the UL/CA and DMRS bundling is independent.

And it was concluded that the FG 30-4 is per band reported. Then the FGs based on FG 30-4 should be also per band reported, such as FG 30-4a 30-4b. And consequently, for those per band reported FGs, FR1 and FR2 differentiation is needed. 

Proposal 1: 
FG 30-4a to 30-4h should be per band reported and differentiated between FR1 and FR2. 

Considering the behavior of the DMRS bundling within the nominal and actual TDWs are the same for both TDD and FDD. There is no need to differentiate TDD and FDD for those features.

Proposal 2： 
No need to differentiate TDD and FDD for FG 30-4a to FG 30-4h.

RAN 1 still have different understanding about the UE behavior when a dynamic event happened before or overlap with a semi-static event that violate power consistency and phase continuity. The FG 30-4g should be suspended until the discussion about restarting DMRS bundling ended in AI 8.8.

Proposal 3:
The FG 30-4g should be suspended until the discussion about restarting DMRS bundling ended in AI 8.8.


	[8]
	Ericsson
	Since uplink carrier aggregation can require sharing Tx chains or power among carriers, extra UE capability may be needed to operate DMRS bundling when the UE is configured for UL CA.  As such, we can understand the motivation of the proposal to have more than per band capability for many of the DMRS bundling sub-features.
A capability of per band and per 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 [2].
An alternative approach could be based on the definition of powerClass in 38.306, which has both per band and per band combination capabilities.  Here we illustrate using 30-4, but this should be applied to the DMRS bundling sub-features.
Table 2a: Example Per Band + Per Band Capability Definition
	Definitions for parameters
	Per

	maxDMRS-BundlingDurationBand-r17
Indicates the maximum number of consecutive slots during which the UE is able to maintain power consistency and phase continuity to support DM-RS bundling for a PUSCH or PUCCH when UE is configured with a single UL serving cell.
	Band

	DMRS-BundlingBC-r17
Indicates that the UE supports DM-RS bundling for a PUSCH or PUCCH also when UE is configured with more than one UL serving cell. The capability per band of the band combination is then given by maxDMRS-BundlingDurationBand-r17.
	BC


The per band + BC capability seems appropriate for 30-4a,b,c,d and 30-4g,h since these features in our view are ‘DMRS bundling’ features.  However, frequency hopping is not affected by CA configurations, and indeed Rel-15 inter-slot hopping for PUSCH (UE feature 5-10) has per UE granularity.  Given that 5-10 is per UE, we think that is a reasonable granularity for Rel-17 for UE features 30-4e and 30-4f.  Per-band capability can also be considered if sufficiently motivated, e.g. to address IoDT test issues.
[bookmark: _Ref83818977][bookmark: _Hlk101709624]Table 2b: Capabilities for PUSCH and PUCCH Joint Channel Estimation
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note

	30-4
	The maximum duration for DM-RS bundling
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH

	
	Per Band
	Candidate values for the maximum duration for FDD are {4, 8, 16, 32}
Candidate values for the maximum duration for TDD are {2, 4, 8, 16}

NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders for the corresponding physical channels.

	30-4a
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	30-4 and one of {5-14, 5-16, 5-17}
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4b
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols
	30-4, 11-5
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols
	30-4, 30-3
	[Per UE]
Per Band and Per BC, according to the approach above.
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS

	30-4d
	DMRS bunding for PUCCH repetitions
	Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4 over consecutive symbols
	30-4, 4-23
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4e
	Enhanced Inter-slot frequency hopping with inter-slot bundling for PUSCH 
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH 
	30-4a or 30-4b or 30-4c
	[Per UE]
	

	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	30-4d

	[Per UE]
	

	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events that violate power consistency and phase continuity] 
Support power consistency and phase continuity over an actual TDW created in response to events identified in 38.214 subclause 6.1.7, where such support of consistency/continuity for the event requires UE capability.

	[30-4], and {30-4a, 30-4b, or 30-4c}
	[Per UE]
Per Band and Per BC, according to the approach above.
	

	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	[Per UE]
Per Band and Per BC, according to the approach above.
	



Proposal 1 [bookmark: _Toc101477935][bookmark: _Toc115452983]UE features for PUSCH and PUCCH joint channel estimation are defined according to Tables 2a and 2b


	[9]
	Samsung
	In summary, UL CA is not a proper operation for coverage limited scenario. However, RAN1 has not come to any agreements on UL CA whether it is ‘supported’ or ‘not supported’. In addition, RAN4 has informed RAN1 that they agreed to define requirements for FR1+FR2 UL CA/DC/EN-DC where DM-RS bundling configuration is limited to one uplink NR carrier in total on all FRs at any given time. Therefore, in order to move forward and in light of no RAN1 specification change, we propose to take a similar approach as RAN4 and introduce a limitation on the number of uplink carriers where DM-RS bundling can be configured at any given time. Such limitation can be captured in corresponding RRC parameters. Thus, we have the following proposal (same proposal as in our companion contribution in AI 8.8 [4])
Proposal 1: Only one band can be configured with DM-RS bundling at a time for the following cases:
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DM-RS bundling
· SUL with DM-RS bundling
Regarding signaling granularity of UE capabilities (30-4a, 30-4b, 30-4c, 30-4d, 30-4e, 30-4f, 30-4g, 30-4h), we support ‘per band’. 
Proposal 2: The signaling granularity of FGs 30-4a, 30-4b, 30-4c, 30-4d, 30-4e, 30-4f, 30-4g and 30-4h is ‘per band’.
In case when UE is not capable of restarting DMRS bundling, a question was raised how to address the scenario where semi-static events occur after dynamic events in one nominal TDW. In addition, a new UE capability of restarting DMRS bundling subject to semi-static events was proposed (either new FG or new component in the existing FG). While we understand the proponent’s motivation to maximize DMRS bundling functionality, it is not desirable to introduce additional specification change at this late stage. 
Observation: Introducing new UE capability of restarting DMRS bundling subject to semi-static events is not justified.
we propose to take the same approach for FG 30-4g.
Proposal 3: Update 30-4g as following in alignment with the corresponding RRC parameter description.
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[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 regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.


Proposal 4: Update the ‘Consequence if the feature is not supported by the UE’ for 30-4g as following.
[UE does not support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]

	[10]
	NTT DOCOMO, INC.
	Proposal 3-1: Add notes indicating applicable multi-carrier scenarios in FGs 30-4a/b/c/d/h. 
In our view, DMRS bundling should be at least supported for DL CA and SUL, since the concurrent uplink transmissions on NUL and SUL are not expected. Similarly, scenarios for UL Tx switching with switched UL can also apply DMRS bundling as there is no concurrent uplink transmissions on multiple UL carriers in case of switched UL. 
Proposal 3-2: Add notes “this capability is also applicable to scenarios with multiple carriers where there is no concurrent uplink transmissions on multiple carriers” in FGs 30-4a/b/c/d/h. 

Types of FGs 30-4a to 30-4h are still controversial. One of the biggest concerns in DMRS bundling with CA/DC is simultaneous DMRS bundling. It could cause the dynamic power sharing and RF complexity. However, RAN4 has agreed to define requirements for the scenarios with a single uplink NR carrier at a time, and there is less possibility to cover the scenarios with more than one uplink carrier from now. Therefore, we think per band with adding note “a single uplink carrier at a time is expected” can be supported for FGs 30-4a to 30-4h, unless the explicit technical problem is observed. 
Proposal 3-3: FGs 30-4a to 30-4h can be supported as per band with adding a note “a single uplink carrier at a time is expected”.

Regarding FG30-4g, 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 [8], one of solutions could be to introduce the multiple components corresponding to different implementation difficulties in FG30-4g as following. 
	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	1) Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
2) Support of restarting DMRS bundling subject to dynamic events.
	30-4
	Yes
	N/A
	UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlap-ping or triggered before the corresponding semi-static event within the nominal TDW.
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling


Another solution could be to introduce multiple FGs corresponding to different implementation difficulties as following. 
	30. NR_cov_enh
	30-4g
	Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity
	Support of restarting DMRS bundling subject to dynamic events.
	30-4i
	Yes
	N/A
	UE cannot restart DMRS bundling subject to dynamic events 
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4i
	Restart DM-RS bundling after the semi-static events after dynamic events. that violate power consistency and phase continuity
	Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
	30-4
	Yes
	N/A
	UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlap-ping or triggered before the corresponding semi-static event within the nominal TDW.
	[Per UE]
	FFS
	[No]
	[N/A]
	
	Optional with capability signalling


Therefore, 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 3-4: Discuss potential capability for restarting DMRS bundling in either AI 8.8 or AI 8.16.2.
Proposal 3-5: Support either Alt1 or Alt2.
Alt1: Support the following UE capabilities related to restarting DMRS bundling. 
・Component 1: Support of restarting DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
・Component 2:  Support of restarting DMRS bundling subject to dynamic events.
・Consequence if the feature is not supported by the UE (which supports DMRS bundling): UE has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
Alt2: Support the following multiple UE capabilities related to restarting DMRS bundling.
・UE capability 1: UE has the ability to restart DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
・UE capability 2: UE has the ability to restart DMRS bundling subject to semi-static events or dynamic events
・No UE capability: UE (which supports DMRS bundling) has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.


	[11]
	Qualcomm Incorporated
	We suggest the following changes:
Proposal 2-1: Add the following constraint to 30-4h (non-back-to-back case):
“Note: This capability is only applicable when UE is configured with single uplink carrier.”
Proposal 2-2: Add the following constraints to UE capability FGs 30-4a, 4b, 4c, and 4d (the four back-to-back cases):
“Note: This capability is applicable in the following multi-carrier scenarios:
· FR1+FR2 CA/DC with one band on FR1 and another band on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· SUL 
· FR1+FR1 Inter-band CA/DC involving two or more FR1 bands where UE does not expect concurrent uplink transmissions on any two carriers
All carriers must belong to a single TAG”
Proposal 2-3: UE capability FGs 30-4a, 4b, 4c, and 4d are signaled at per band and per band combination granularity.


	[12]
	Nokia, Nokia Shanghai Bell
	· 30-4a/b/c/d: 
· Per band and per BC indication, given that UL CA without simultaneous transmission is also supposed to be supported here.
· Add the following note: UE supporting this capability only supports it on transmissions with a single UL carrier, even when UE is configured with UL CA. 
· 30-4e: 
· Per UE is sufficient if prerequisites are agreed per band/BC already. No differentiation needed. 
· 30-4g: 
· Description of "Feature group" should be (changes are highlighted in red): 
· "Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity" 
· Description of "Components" should be (changes are highlighted in red):  
· "Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity, except events which are triggered by DCI or MAC CE but regarded as semi-static events" 
· Description of "Consequence if the feature is not supported by the UE" should be (changes are highlighted in red):  
· "UE does not support restarting DM-RS bundling after the dynamic events that violate power consistency and phase continuity" 
· Per UE is sufficient if prerequisites are agreed per band/BC already. No differentiation needed. 
· 30-4h: 
· Per UE is sufficient if prerequisites are agreed per band/BC already. 




At the RAN#97-e, the following conclusion and moderator’s suggestion related to UE capability for coverage enhancements were made [13]
	Issue#1: Support of DMRS bundling in case of UL operation over multiple carriers
Conclusion:
On the issue of supporting DMRS bundling in case of UL operation over multiple carriers, WGs are to continue with their work to resolve the issue (for radio configurations included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification change.

Issue#3: UE behavior of restarting DMRS bundling
From moderator’s view, additional discussion does not seem helpful. Moderator will report the situation to
RAN chair and suggest to stop the discussion on Issue#3 in RAN#97e.



In this summary, solutions to the above remaining issues are discussed with companies’ feedback.

2.1	Restarting DMRS bundling 
Proposal 2-1-1:
· Apply either one of following alternatives for restarting DMRS bundling 
· Alt.1: Keep only one related to restarting DMRS bundling (FG 30-4g)
· Alt.1-1: Keep one component [2,4,6,8,9]
· If a semi-static event overlaps with or is triggered after one or multiple dynamic events, a new actual TDW is created after the semi-static events for UE supporting this capability [2]
· Alt.1-2: Have two components for i) capability for restarting DMRS bundling subject to semi-static events after dynamic events within a nominal TDW and ii) capability for restarting DMRS bundling subject to dynamic events [10]
· Alt.2: Introduce two FGs for i) capability for restarting DMRS bundling subject to semi-static events after dynamic events within a nominal TDW and ii) capability for restarting DMRS bundling subject to dynamic events [10]
· Alt.3 Wait for the discussion in AI 8.8 [7]
	Company
	Comment

	QC
	Lets wait for progress in 8.8

	Intel
	We prefer Alt.3. 

	Ericsson
	This is recommended to be discussed with high priority by rapporteur; discussing here seems premature.  That being said, our view is that no new UE capability should be introduced (i.e. 30-4g is enough for dynamic events).

	NTT DOCOMO
	Wait for the conclusion in 8.8.

	Nokia, NSB
	Wait for conclusion in 8.8

	Samsung
	Alt.3

	ZTE
	The moderator of AI 8.8 has recommended to discuss this aspect in AI 8.8, so that we may have to wait for the discussion there. 

	Apple
	Prefer Alt.3

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems better to wait for the conclusion in AI 8.8.

	QC
	Discussion in 8.8 concluded with no consensus. We can leave FG 30-4g as is.

	Moderator (NTT DOCOMO)
	Based on the discussion in GTW session, the discussion on this proposal can be closed.



Proposal 2-1-2:
· Apply either one of following alternatives for the description of “Feature group” in FG 30-4g
· Alt.1: Add “triggered by DCI or MAC CE” after “event(s)” [2,6]
· Alt.1-a: Add “triggered by DCI other than frequency hopping or by MAC CE” after “event(s)” [2]
· Alt.2: Add “dynamic” before “event(s)” [12]
· Alt.3: Remove “after the events that violate power consistency and phase continuity” [9]
· Alt.4: Remove bracket [4, 5]
	Company
	Comment

	QC
	Okay with Alt 2. 

	Intel
	We are fine with Alt. 1, which is in-line with the agreement. 

	Ericsson
	Alt 3 makes the most sense to us, since the details can be addressed in the components part.  Alt 4 is our second choice.  Alt 1 is too detailed and may cause confusion in our view. For Alt 2, 38.214 does not define ‘dynamic’ or ‘semi-static’ events.

	NTT DOCOMO
	Fine with any alternative. The description of “Components” in FG30-4g is more important. As long as the description of “Feature group” briefly describes “Components”, any alternative is fine.

	Nokia, NSB
	Agree with DOCOMO that description of components is more important, and from that point of view we are rather open on the name. Perhaps alt.3 is a reasonable way forward, as it is not too specific.

	Samsung
	Alt.3.

	ZTE
	Ok with either Alt 3 or 4. 
For Alt 1/1-a, it is not accurate enough. For Alt 2, agree with Ericsson that the terminology of ‘dynamic event(s)’ is not used in TS 38.214. So, it’s better not to use it here. 

	Apple
	either Alt 3 or Alt 4 is fine. Alt.3 is more concise. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Some companies pointed that the proposal 2-1-3 is more important than this proposal as FG name is just brief description. 
Therefore, given the feedbacks, Alt.3 may be possible way to go.
[bookmark: _Hlk116408529]Updated Proposal 2-1-2:
Remove “after the events that violate power consistency and phase continuity” for the description of “Feature group” in FG 30-4g

	QC
	We are okay with the updated proposal

	Intel
	We are fine with the updated proposal.

	Ericsson
	Support

	Samsung
	Support

	NTT DOCOMO
	Support the proposal. 

	ZTE
	Support

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems companies are fine with the updated proposal 2-1-2.
Updated Proposal 2-1-2:
Remove “after the events that violate power consistency and phase continuity” for the description of “Feature group” in FG 30-4g

	Moderator (NTT DOCOMO)
	Following agreement was made.
Updated Proposal 2-1-2:
Remove “after the events that violate power consistency and phase continuity” for the description of “Feature group” in FG 30-4g



Proposal 2-1-3:
· Apply either one of following alternatives for the description of “Components” in FG 30-4g
· Alt.1: Add “triggered by DCI or MAC CE” after “event(s)” [2,5,6,9,12]
· Alt.1-1: Make it aligned with RRC parameter description [5,9]
· Alt.1-2: Add “triggered by DCI other than frequency hopping or by MAC CE” after “event(s)” [2]
· Alt.1-3: Add “triggered by DCI or MAC-CE that violate power consistency and phase continuity, except events which are triggered by DCI or MAC CE but regarded as semi-static events” after “event(s)” [12]
· Alt.2: Remove bracket [4]
· Alt.3: Modify it into “Support power consistency and phase continuity over an actual TDW created in response to events identified in 38.214 subclause 6.1.7, where such support of consistency/continuity for the event requires UE capability” [8]
	Company
	Comment

	QC
	Just changing events to dynamic events seems to suffice.

	Intel
	We are fine with Alt. 1, which is in-line with the agreement. 

	Ericsson
	Alt 1-2 does not seem correct, since the use of different spatial relations with DMRS bundling is supported by UEs that do not support 30-4g, whereas Alt 1-2 seems to preclude this.  
Alt 1-3 also mentions ‘semi-static’ events which are not defined (in either 38.214 or 38.331).
Removing the brackets in Alt 2 is not technically correct, since all UEs support restarting bundling under some conditions, and UE features need to differentiate the optional from mandatory behaviors.  
We proposed alt 3 since it avoids the ‘dynamic’ and ‘semi-static’ terminology issues and makes it clear what events are with a reference.  It is still our first preference, but other companies may think it is a bit wordy.
Alt 1-1 could also be OK with us if we avoid the ‘dynamic’ or ‘semi-static’ terminology; reusing the RRC terminology only makes the problem worse in our view by using these terms in new places.  So we think this should be fixed.  Our proposal is then to refer to 38.214 to limit the amount of detail and avoid the need for ‘if defined’.  We suggest the following changes to Alt 1-3 from [9]:
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[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 support are given in 38.214 subclause 6.1.7 and regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded from this feature.




	NTT DOCOMO
	Our preference is Alt.1-1, because it is aligned with RRC parameter description. 

	Nokia, NSB
	We are fine with Alt.1 in general, with a slight preference towards Alt.1-3 as refinement.

	Samsung
	Alt.1-1. We are open to Ericsson’s suggestion. If we go for that alternative, we would suggest RAN2 update RRC descricption accordingly so that there remains no confusion between 38.331 and 38.306.

	ZTE
	Prefer the suggested revisions from Ericsson. 

	Apple
	Ok with Alt1-3.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems either Alt.1-1 or Alt.1-3 without using semi-static/dynamic would be acceptable.
Further discussion with potential wording refinement can be done.
[bookmark: _Hlk116409548]Updated Proposal 2-1-3:
· Apply either one of following alternatives for the description of “Components” in FG 30-4g
· Alt.1-1: Add “triggered by DCI or MAC CE” after “event(s)” and a note “Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded”
· Alt.1-2: Add “triggered by DCI or MAC CE” after “event(s)” and a note “Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to support of consistency/continuity for the event that are given in 38.214 subclause 6.1.7 are excluded from this feature”
· Alt.1-3: Add “triggered by DCI or MAC-CE that violate power consistency and phase continuity, except events which are triggered by DCI or MAC CE but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined” after “event(s)”
· Alt.1-4: Add “triggered by DCI or MAC-CE that violate power consistency and phase continuity, except events which are triggered by DCI or MAC CE but do not require UE capability to support of consistency/continuity for the event that are given in 38.214 subclause 6.1.7” after “event(s)”


	QC
	We are okay with Alt 1-1 in the updated proposal.

	Intel
	We slightly prefer either Alt1-1 or Alt1-3. 

	Ericsson
	Support.  We prefer 1-2 or 1-4, again because ‘semi-static’ and ‘dynamic’ are not defined in the behavioral specs.

	Samsung
	Fine. As we commented above, if we go with Alt.1-2 or 1-4, we may explicitly inform RAN2 to take this into account with respect to the corresponding RRC parameters.
For your reference, current RRC parameters enabling restarting DMRS bundling based on the FG30-4g are copied below:
	pusch-WindowRestart
Indicates whether UE bundles PUSCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUSCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled (see 38.214 [19], clause 6.1.7).
Note:	Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.

	pucch-WindowRestart
Indicates whether UE bundles PUCCH DMRS remaining in a nominal time domain window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is enabled. If the field is absent, PUCCH DMRS bundling remaining in a bundling window after event(s) triggered by DCI or MAC CE that violate power consistency and phase continuity requirements is disabled (see 38.214 [19], clause 6.1.7).
NOTE:	Events, which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.




	NTT DOCOMO
	Our preference is Alt.1-3 for ease of understanding. But we are fine with other alternatives, since all alternatives describe the same thing.

	ZTE
	Prefer 1-2 or 1-4. We are also fine with other alternatives. If 1-2 or 1-4 is chosen, we are ok with Samsung’s proposal. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Although companies’ preferences are split between 1-1/1-3 and 1-2/1-4, it seems companies can be flexible to some extent for Alt.1-2/1-4.
So, the proposal is updated as below.
Updated Proposal 2-1-3:
· Add “triggered by DCI or MAC CE” after “event(s)” and a note “Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to support of consistency/continuity for the event that are given in 38.214 subclause 6.1.7 are excluded from this feature” for the description of “Components” in FG 30-4g
· In the LS to be sent to RAN2 with updated UE features list, RAN1 asks RAN2 to update TS38.306 description for FG30-4g accordingly


	vivo
	We’re fine with the updated proposal in principle, but the wording of following sentence could be improved as following:
Events which are triggered by DCI or MAC CE, but do not require UE capability to support of maintain power consistency/ and/or phase continuity for the event that are given as specified in subclause 6.1.7 of 38.214 v17.3.0 subclause 6.1.7 are excluded from this feature

	Apple
	Ok with this proposal. 

	Moderator (NTT DOCOMO)
	The latest proposal on the reflector is below.
Updated Proposal 2-1-3:
· Add “triggered by DCI or MAC CE” after “event(s)” and a note “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” for the description of “Components” in FG 30-4g
· In the LS to be sent to RAN2 with updated UE features list, RAN1 asks RAN2 to consider to update TS38.331 description based on FG30-4g accordingly, e.g., pusch-WindowRestart, pucch-WindowRestart

	NTT DOCOMO
	Support the proposal.

	Samsung
	Support

	Ericsson
	Support

	Moderator (NTT DOCOMO)
	Following agreement was made.
Updated Proposal 2-1-3:
· Add “triggered by DCI or MAC CE” after “event(s)” and a note “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” for the description of “Components” in FG 30-4g
· In the LS to be sent to RAN2 with updated UE features list, RAN1 asks RAN2 to consider to update TS38.331 description based on FG30-4g accordingly, e.g., pusch-WindowRestart, pucch-WindowRestart



Proposal 2-1-4:
· Apply either one of following alternatives for the description of “Consequence if the feature is not supported by the UE” in FG 30-4g
· Alt.1: Add “triggered by DCI or MAC CE” after “event(s)” in the description [2,6,9]
· Alt.1-1: Add “triggered by DCI other than frequency hopping or by MAC CE” after “event(s)” [2]
· Alt.2: Add “dynamic” before “events” [12]
· Alt.3: Remove bracket [4, 5]
	Company
	Comment

	QC
	Okay with Alt 2.

	Intel
	We are fine with Alt. 1, which is in-line with the agreement. We may make a single decision to cover the above three proposals. 

	Ericsson
	Alt 1 is fine, assuming that the component descriptions are clear.  
Alt 1-1 is too detailed and may confuse.  
Alt 2 used ‘dynamic events’, which are not defined in 38.214 or 38.331.
Alt 3 is a little terse, since only certain events would not be supported.

	NTT DOCOMO
	We are fine with either Alt.1 or Alt.2.

	Nokia, NSB
	We are fine with Alt.1 or Alt.2.

	Samsung
	Alt.1

	ZTE
	Could use similar description as the description of “Feature group” in FG 30-4g.  

	Apple
	Ok with Alt.1.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems similar wording can be applied with the updated proposal 2-1-3.

	Moderator (NTT DOCOMO)
	Based on the updated proposal 2-1-3, following updated proposal is provided.
Proposal 2-1-4:
The description of “Consequence if the feature is not supported by the UE” in FG 30-4g is updated as below.
· 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 support of consistency/continuity for the event that are given in 38.214 subclause 6.1.7 are excluded from this feature

	vivo
	We’re fine with the updated proposal in principle, but the wording of following sentence could be improved as following:
Events which are triggered by DCI or MAC CE, but do not require UE capability to support of maintain power consistency/ and/or phase continuity for the event that are given as specified in subclause 6.1.7 of 38.214 v17.3.0 subclause 6.1.7 are excluded from this feature

	Apple
	Ok with this proposal.

	Moderator (NTT DOCOMO)
	The latest proposal on the reflector is below.
Updated Proposal 2-1-4:
The description of “Consequence if the feature is not supported by the UE” in FG 30-4g is updated as below.
· 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

	NTT DOCOMO
	Support the proposal.

	Samsung 
	Support

	Ericsson
	Support

	Moderator (NTT DOCOMO)
	Following agreement was made.
Updated Proposal 2-1-4:
The description of “Consequence if the feature is not supported by the UE” in FG 30-4g is updated as below.
· 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




2.2	DMRS bundling for CA/DC/SUL
Proposal 2-2-1:
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to multiple carrier scenarios where UE is not expected to transmit concurrent uplink transmissions on multiple carriers [3,9,10,11,12]
· Opt1: FR1+FR2 CA/DC with one band on FR1 and another band on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time. [3,11]
· Opt2: FR1 inter-band DL CA with a ‘single’ uplink band configured [3,9]
· Opt3: DL CA with ‘additional’ UL carrier configured with SRS only [3,9]
· Opt4: SUL [3,9,11]
· Opt5: FR1+FR1 inter-band CA involving two or more FR1 bands, where UE does not expect concurrent uplink transmissions on two carriers where only configuration of a single TAG is supported [3,11]

	Company
	Comment

	QC
	Support Opt 1, Opt 4, and Opt 5. Opt 2 included in Opt 5. 

	Intel
	We are fine with the main sub-bullet. 
For Alt. 1, why the DMRS bundling configuration is only limited to one carrier? Our understanding is that we can configure DMRS bundling in more than two bands, but for a given time, there is no concurrent uplink transmission or only DMRS bundling is enabled/triggered on a carrier. 

	Ericsson
	This should be discussed within [110bis-e-R17-CovEnh-02] rather than duplicating the discussion here.  That said, we support Opts 1-5.

	NTT DOCOMO
	We prefer to discuss after the conclusion in AI 8.8

	Nokia, NSB
	We are fine to have the discussion in a single place, but we should not ping-pong between this AI and 8.8. We support the proposal and we are ok with all listed scenarios, however we think it may not be necessary to explicitly list scenarios in the FG definition, the sentence “This capability is applicable to multiple carrier scenarios where UE is not expected to transmit concurrent uplink transmissions on multiple carriers” is enough. 

	Samsung
	Same view with Nokia:
· No more ping-poining within RAN1
· Capturing main bullet of the proposal would be enough.

	ZTE
	Fine with the proposal with including all the options. 

	Apple
	We prefer to discuss in AI 8.8, there is dedicate email thread to discuss multiple carrier related issues.

	Huawei, HiSilicon
	Whether DMRS bundling are supported for multiple carriers are expected to be discussed in [110bis-e-R17-CovEnh-02].
But we can discuss the proposal 2-2-3 since it is independent of the outcome of [110bis-e-R17-CovEnh-02].

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems better to wait for the conclusion in AI 8.8.

	Moderator (NTT DOCOMO)
	In AI8.8, following conclusion was made.
Conclusion
	For CA/DC/SUL cases listed in RAN4 LS as extracted below:
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
DMRS bundling can be applied with the following conditions additional to the ones listed in RAN4 LS:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time 
Ask RAN4 to take into account the conditions listed in RAN4 LS and the additional conditions above in RAN4 spec.
Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)
Note: No RAN1 specification impact



Therefore, for FG 30-4a, 4b, 4c and 4d, it can be clarified that multi-carrier scenarios are applicable and notes can be added according to the above conclusion.
Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to following multiple carrier scenarios
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· In above scenarios, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
· Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)


	NTT DOCOMO
	Support the proposal.

	Samsung
	Support

	ZTE
	Based on previous RAN4 LS, the following two multi-carrier cases are also supported. The conclusion in RAN1 is only to address the multi-carrier cases that are not clear to RAN4 and required RAN1 to reply.  
RAN4 would like to inform RAN1 and RAN2 that it has agreed to define requirements for the following additional radio configurations for Rel-17 DMRS bundling:
FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.

With above, we suggest the following revisions. Note that, the three original notes are just moved as the sub-sub-bullet of the second sub-bullet without any wording change.  
Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to following multiple carrier scenarios
· FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· In above For the last three scenarios listed above, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
· Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)

	Ericsson
	Support ZTE’s revision.  In my understanding, as ZTE points out, FR1-FR2 was not covered in the 110bis-e-NWM-R17-CovEnh-02 discussion in AI 8.8, since FR1-FR2 was agreed to be specified by RAN4. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Let’s check if the updated version from ZTE is agreeable.
Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· [bookmark: _Hlk116901557]This capability is applicable to following multiple carrier scenarios in addition to single carrier scenarios
· FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· For the last three scenarios listed above, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
· Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)

	QC
	Just a few minor suggestions to make this look a bit formal:
Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to following multiple carrier scenarios
· FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· For the last three scenarios listed above, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)

	Moderator (NTT DOCOMO)
	Following agreement was made in GTW session.
Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to following multiple carrier scenarios in addition to single carrier scenarios
· FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· For the last three scenarios listed above, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
· Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)



Proposal 2-2-2:
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier. “[3,11]
	Company
	Comment

	QC
	Support

	Intel
	It is not clear to us why we need to restrict the support of DMRS bundling in non-back to back transmission with single carrier. 

	Ericsson
	This is a bit early to discuss; should be addressed after 2-2-2.

	NTT DOCOMO
	We prefer to discuss after the conclusion in AI 8.8

	Nokia, NSB
	Do not support, should be addressed after we reach a conclusion on proposal 2-2-1.

	ZTE
	This may depend on whether carrier switching could be covered by existing events as discussed in AI 8.8. 

	Apple
	We prefer to discuss this after AI 8.8 makes the progress.

	Huawei, HiSilicon
	Whether DMRS bundling are supported for multiple carriers are expected to be discussed in [110bis-e-R17-CovEnh-02].
But we can discuss the proposal 2-2-3 since it is independent of the outcome of [110bis-e-R17-CovEnh-02].

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems better to wait for the conclusion in AI 8.8.

	Moderator (NTT DOCOMO)
	Based on the conclusion made in AI8.8, it was concluded as “Only applicable for the back-to-back case”.
Therefore, the proposal 2-2-2 seems agreeable now.
Proposal 2-2-2:
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier.

	NTT DOCOMO
	Support the proposal.

	Samsung
	Support

	ZTE
	We would prefer to add FR1-FR2 UL CA/DC as another applicable case, while we can also live with above proposal if we are the only company. 

	Ericsson
	Same concern as ZTE.  The discussion 110bis-e-NWM-R17-CovEnh-02 in 8.8 did not cover FR1-FR2 UL CA/DC in my understanding.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Let’s discuss following alternatives.
Updated Proposal 2-2-2:
Alt.1
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier.
Alt.2
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier within a frequency range.


	QC
	Support Alt 2

	Moderator (NTT DOCOMO)
	Following agreement was made in GTW session.
Updated Proposal 2-2-2:
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier within a frequency range.




[bookmark: _Hlk112102633]Proposal 2-2-3:
· Apply either one of following alternatives for the type of FGs 30-4a/b/c/d
· Alt.1: Per band [2,6,7,9]
· Alt.2: Per band and per BC [3,5,8,12]
· Alt.3: Per FS [4,5]
	Company
	Comment

	QC
	Alt 2

	Intel
	Alt. 1, we can be fine to Alt. 2 if majority supports. We need to make decision in this meeting to close this issue. 

	Ericsson
	We support per band and per BC.  Per band would require a UE that supports DMRS bundling to support it on all bands on any band combination using that band, while per FS is more granularity than needed.

	NTT DOCOMO
	Per band seems sufficient when DMRS bundling is restricted for multi-carrier scenarios in Proposal 2-2-1.
If the clear technical issues are observed for per band, we are fine with other types.

	Nokia, NSB
	We support per band and per BC, for same reasons as explained by Ericsson above. 

	Samsung
	Alt.1. Can live with Alt.2

	ZTE
	Alt 2 seems a good compromise. Per band is not sufficient with the options proposed in Proposal 2-2-1. For instance, a UE may support DMRS bundling for a band only in a BC of FR1+FR2 CA while not for a BC of intra-band CA. 

	Apple
	Alt.1 is preferred. Even the UL CA is supported, the simultaneous UL transmission is not allowed, per band combination reporting granularity is enough.

	Huawei, Hisilicon
	Please note that FG 30-4a/b/c/d is back-to-back DMRS bundling only. Regardless what the outcome from [110bis-e-R17-CovEnh-02] would be, per-band is sufficient for the following reasons,
· For back-to-back DMRS bundling, there is no interlaced transmissions across cells because RAN4 has restricted it to non-concurrent transmission only and there is no gap for interlaced transmission in back-to-back DMRS bundling.
· For any transmission on the other carrier, it does surely not fall into any actual TDW of the first carrier. Therefore, the phase contiguity in actual TDWs is independent of any transmission on the other carrier.

Alt 2 and Alt 3 have nothing to do with FGs 30-4a/b/c/d   

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
As commented for proposals 2-2-6/7, same type can be applied to FGs 30-4a/b/c/d/g/h.
Situation is as below and hence further discussion is necessary.
· Alt.1: Intel, DCM, Samsung, Apple, HW/HiSi
· Alt.2: QC, E///, Nokia/NSB, ZTE (Intel can accept this)

[bookmark: _Hlk116409574]Updated Proposal 2-2-3:
· Apply either one of following alternatives for the type of FGs 30-4a/b/c/d/g/h
· Alt.1: Per band
· Alt.2: Per band and per BC

	QC
	We are okay with the updated proposal, but this exactly where we were many meetings back…

	Intel
	We are fine with the updated proposal.

	Ericsson
	Support, but sympathize with QC’s comment.  Prefer Alt 2.

	Samsung
	Prefer Alt.1. Can accept Alt.2. 

	NTT DOCOMO
	Fine with the updated proposal.

	ZTE
	Ok with the proposal. 

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks!
It seems companies are fine with updated proposal 2-2-3.
I’d like to ask companies’ views on whether we can make a decision on this proposal without waiting for the outcome of discussion in AI8.8.

	vivo
	Fine. And we can do down-selection when relevant discussions in 8.8 are stable.

	Apple
	It was agreed in AI 8.8 that “Only one band can be configured with DMRS bundling at a time”.
With this agreement, Alt.1 is the way to go.

	Moderator (NTT DOCOMO)
	According to the comment from Apple, we can check if Alt.1 is agreeable now.
Updated Proposal 2-2-3:
· Apply following for the type of FGs 30-4a/b/c/d/g/h
· Per band


	NTT DOCOMO
	Support the proposal.

	Samsung
	Support

	ZTE
	Prefer per band and per BC. 
As we commented above, for different multi-carrier cases, the conditions for DMRS bundling are different. For instance, the conditions, such as TAG and cancellation/dropping etc, are different between FR1-FR2 UL CA and FR1 inter-band CA. So, per band reporting is not sufficient. 

	Ericsson
	Also prefer per band and per BC.
If we go with per band, and the UE reports support of UL CA for a band combination, then the UE must support CA and DMRS bundling for the band combination.  That is, the UE is forced to support DMRS bundling for UL CA (if the UE support UL CA).  This seems too restrictive to us.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Let’s discuss and decide in the GTW session.
Updated Proposal 2-2-3:
· Apply either one of following alternatives for the type of FGs 30-4a/b/c/d/g/h
· Alt.1: Per band
· Alt.2: Per band and per BC

	QC
	We prefer to to retain “per BC” --- helps with IODTs as initial implementations may not extend support for CA scenarios.

	Moderator (NTT DOCOMO)
	Please continue discussion based on Alt.2 i.e., per band and per BC to clarify the meaning/applicability of per band part and per BC part, respectively.

	Huawei, HiSilicon
	According to the LS discussion, the prerequisite to introduce the UL-CA case for DMRS bundling is that its UE behavior is the same as single carrier operation so that no RAN1 spec impact is needed.
With the same UE behavior, per band is sufficient, and additional IoDT test dedicated to UL-CA is unnecessary.
For Alt.2, it is very unclear why additional per-BC signaling is necessary. Why is the same UE behavior that is applicable to one BC not applicable to another BC? 

	QC
	With the set of conditions agreed for multi-carrier scenarios, a UE may now need to validate the various scenarios that arise and plan accordingly. Although this is left to UE implementation, a UE may strive to support the transmissions without DMRS bundling rather than completely dropping transmissions that don’t comply with the listed conditions. These aspects need a bit more work and the per BC granularity allows a phase introduction of this feature. 

	Samsung
	Having QC’s clarification, we are OK with Alt.2. As we all are aware of, we really need to conclude this repeated discussion. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
The reason for Alt.2 is provided, and it seems Alt.2 is only possible way to conclude this issue.
Updated Proposal 2-2-3:
The type of FGs 30-4a/b/c/d/g/h is per band and per BC

	Ericsson
	Support; similar view as Qualcomm.  See our rationale above.

	Apple
	We are ok with this proposal for the progress.



Proposal 2-2-4:
· Apply either one of following alternatives for the type of FGs 30-4e
· Alt.1: Per UE [3,8,12]
· Alt1-1: No differentiation for TDD/FDD and FR1/FR2 [12]
· Alt.2: Per band [2,6,7,9]
· Alt.3: Per band and per BC [5]
· Alt.4: Per FS [4,5]
	Company
	Comment

	QC
	Same granularity as 40-4a/b/c/d

	Intel
	Same granularity as 40-4a/b/c/d

	Ericsson
	Alt 1. Frequency hopping is not affected by CA configurations, and indeed Rel-15 inter-slot hopping for PUSCH (UE feature 5-10) has per UE granularity.  Given that 5-10 is per UE, we think that is a reasonable granularity for Rel-17 for UE features 30-4e and 30-4f.  

	NTT DOCOMO
	Per UE is sufficient, since the prerequisite FGs is likely to be per small granularity and it is aligned with other inter-slot FH capability.

	Nokia, NSB
	Alt 1. 

	Samsung
	Same granularity as 40-4a/b/c/d

	ZTE
	Alt 1, similar as per UE reporting as Rel-15 FG 5-10 for inter-slot hopping for PUSCH

	Apple
	Alt.2

	Huawei, HiSilicon
	Alt. 2

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems that some companies consider the same granularity with 30-4a/b/c/d while some other companies consider per UE is sufficient for 30-4e.
In addition, according to the comments for proposal 2-2-5, it seems the same type can be applied between FG 30-4e and 30-4f.
So, at least the proposal can be updated as below.
[bookmark: _Hlk116409598]Updated Proposal 2-2-4:
· Apply either one of following alternatives for the type of FGs 30-4e/f
· Alt.1: different granularity from FGs 30-4a/b/c/d
· Alt1-1: Per UE
· Alt1-2: Per band
· Alt.2: same granularity with FGs 30-4a/b/c/d


	QC
	Okay with updated proposal.

	Intel
	We prefer Alt. 2. 

	Ericsson
	Support.  Prefer Alt 1-1, for the reasons we gave earlier.

	Samsung
	Alt.2

	NTT DOCOMO
	Fine with the updated proposal.

	ZTE
	Ok with the proposal. 

	Moderator (NTT DOCOMO)
	Thank you very much for feedbacks!
It seems companies are fine with updated proposal 2-2-4.
I’d like to ask companies’ views on whether we can make a decision on this proposal without waiting for the outcome of discussion in AI8.8.

	vivo
	Alt 2 is preferred. And we are also fine to discuss this later when down-selection in 2-2-3 is over.

	Apple
	According to the latest agreement in AI8.8.  Alt 2 is the way to go.

	Moderator (NTT DOCOMO)
	According to the comment from Apple, we can check if Alt.2 is agreeable now.
Updated Proposal 2-2-4:
· Apply following for the type of FGs 30-4e/f
· same granularity with FGs 30-4a/b/c/d


	NTT DOCOMO
	Fine with the proposal, although our preference is per UE.

	Samsung
	Support

	ZTE
	Prefer per UE, but we can live with per band. 
But if per band and per band combination is supported for FGs 30-4a/b/c/d, same granularity should not be pursued here. 

	Ericsson
	Same view as ZTE

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Let’s discuss and decide in the GTW session together with the proposal 2-2-3.
Updated Proposal 2-2-4:
· Apply either one of following alternatives for the type of FGs 30-4e/f
· Alt.1: Per UE
· Alt.2: Per band
· Alt.3: Per band and per BC

	Moderator (NTT DOCOMO)
	Please continue discussion together with the proposal 2-2-3.
As per band and per BC are suggested for further discussion on the proposal 2-2-3, the moderator would like to suggest Alt.1 or 2 for further discussion on the proposal 2-2-4.

	Samsung
	We can be flexible to move forward. 

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Let’s see if Alt.1 or Alt.2 is acceptable given updated proposal 2-2-3 (per band and per BC for 30-4a/b/c/d/g/h).
Updated Proposal 2-2-4:
· Apply either one of following alternatives for the type of FGs 30-4e/f
· Alt.1: Per UE
· Alt.2: Per band

	Ericsson
	Support the proposal.  First preference is per UE.  
Again, our reasoning is that frequency hopping is not affected by CA configurations, and indeed Rel-15 inter-slot hopping for PUSCH (UE feature 5-10) has per UE granularity.  Given that 5-10 is per UE, we think that is a reasonable granularity for Rel-17 for UE features 30-4e and 30-4f.  

	Apple
	Alt.2 is preferred. As DMRS bundling implementation for FDD and TDD band is different. Maximum duration, number of continuous slots are different for FDD and TDD.



Proposal 2-2-5:
· Apply either one of following alternatives for the type of FGs 30-4f
· Alt.1: Per UE [3,8]
· Alt.2: Per band [2,6,7,9]
· Alt.3: Per band and per BC [5]
· Alt.4: Per FS [4,5]
	Company
	Comment

	QC
	Same granularity as 40-4a/b/c/d

	Intel
	Same granularity as 40-4a/b/c/d

	Ericsson
	We think the same granularity should be used for features 30-4f and 30-4e, since the features are quite similar.

	NTT DOCOMO
	Per UE is sufficient, since the prerequisite FGs is likely to be per small granularity and it is aligned with other inter-slot FH capability.

	Nokia, NSB
	Alt.1.

	Samsung
	Same granularity as 40-4a/b/c/d

	ZTE
	Alt 1. 

	Apple
	Alt.2

	Huawei, HiSilicon
	Alt. 2, same as proposal 2-2-4

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems that the type of FG 30-4f can be same with the type of FG 30-4e.
Whether it can also be same with the type of FG30-4a/b/c/d seems controversial.
So, I’d like to suggest to merge this proposal into the proposal 2-2-4.

	Moderator (NTT DOCOMO)
	As companies are fine with merged proposal 2-2-4, this proposal can be closed.



Proposal 2-2-6:
· Apply either one of following alternatives for the type of FGs 30-4g
· Alt.1: Per UE [12]
· Alt1-1: No differentiation for TDD/FDD and FR1/FR2 [12]
· Alt.2: Per band [2,6,7,9]
· Alt.3: Per band and per BC [3,5,8]
· Alt.4: Per FS [4,5]
	Company
	Comment

	QC
	Same granularity as 30-4a/b/c/d (Alt 3)

	Intel
	Same granularity as 40-4a/b/c/d

	Ericsson
	Alt 3.  DMRS bundling is affected by CA combinations, and so we think the same logic as for FGs 30-4a/b/c/d applies.

	NTT DOCOMO
	We prefer the same granularity as 30-4a/b/c/d.

	Nokia, NSB
	Alt.1 is slightly preferred, but we can compromise to Alt.3 if needed.

	Samsung
	Same granularity as 40-4a/b/c/d

	ZTE
	Alt 3. 

	Apple
	Alt.2

	Huawei, HiSilicon
	Alt. 2. Suggest to get consensus on the basic capability 30-4a/b/c/d first.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems that the type of FG 30-4g would be dependent on the type of FG 30-4a/b/c/d.
So, I’d like to suggest to merge this proposal into the proposal 2-2-3.

	Moderator (NTT DOCOMO)
	As companies are fine with merged proposal 2-2-3, this proposal can be closed.



Proposal 2-2-7:
· Apply either one of following alternatives for the type of FGs 30-4h
· Alt.1: Per UE [12]
· Alt.2: Per band [2,6,7,9]
· Alt.3: Per band and per BC [3,5,8,11]
· Alt.4: Per FS [4,5]
	Company
	Comment

	QC
	Same granularity as 30-4a/b/c/d (Alt 3)

	Intel
	Same granularity as 40-4a/b/c/d

	Ericsson
	Alt 3; same logic as for FGs 30-4a/b/c/d/g.

	NTT DOCOMO
	We prefer the same granularity as 30-4a/b/c/d.

	Nokia, NSB
	Alt.1 is slightly preferred, but we can compromise to Alt.3 if needed.

	Samsung
	Same granularity as 40-4a/b/c/d

	ZTE
	Alt 3. 

	Apple
	Alt.2

	Huawei, HiSilicon
	Alt. 2. It relies on the outcome of [110bis-e-R17-CovEnh-02]. If no multiple carriers, then Alt.2 for sure. If yes for multiple carriers, then we can discuss any issue for the case of interlaced transmissions falling in an actual TDW. In our view, Alt.2 is sufficient even in this case.

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
It seems that the type of FG 30-4h would be dependent on the type of FG 30-4a/b/c/d.
So, I’d like to suggest to merge this proposal into the proposal 2-2-3.

	Moderator (NTT DOCOMO)
	As companies are fine with merged proposal 2-2-3, this proposal can be closed.



3. Conclusions
Following agreements were made.

Updated Proposal 2-1-2:
Remove “after the events that violate power consistency and phase continuity” for the description of “Feature group” in FG 30-4g

Updated Proposal 2-1-3:
· Add “triggered by DCI or MAC CE” after “event(s)” and a note “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” for the description of “Components” in FG 30-4g
· In the LS to be sent to RAN2 with updated UE features list, RAN1 asks RAN2 to consider to update TS38.331 description based on FG30-4g accordingly, e.g., pusch-WindowRestart, pucch-WindowRestart

Updated Proposal 2-1-4:
The description of “Consequence if the feature is not supported by the UE” in FG 30-4g is updated as below.
· 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

Updated Proposal 2-2-1:
· Add the following notes specifying the applicable multi-carrier scenarios for FG 30-4a, 4b, 4c, and 4d
· This capability is applicable to following multiple carrier scenarios in addition to single carrier scenarios
· FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2. DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time.
· FR1 inter-band DL CA with a “single” uplink band configured, meaning no switching to transmit SRS on another carrier.
· DL CA with “additional” UL carrier configured with SRS only (i.e. no PUCCH/PUSCH configured)
· FR1 inter-band UL CA with DMRS bundling
· SUL with DMRS bundling
· For the last three scenarios listed above, DMRS bundling can be applied with the following conditions:
· Concurrent transmissions scheduled/configured over multiple carriers are not expected by UE
· Only configuration of a single TAG
· Only applicable for the back-to-back case (i.e., zero gap between two transmissions within an actual TDW)
· Only one band can be configured with DMRS bundling at a time
· Note 1: Under the above conditions, phase continuity and power consistency within any actual TDW on one carrier is not impacted by operations on a different carrier. 
· Note 2: Under the above conditions, the events defined in section 6.1.7 of TS38.214 for the carrier with DMRS bundling are not triggered by any transmission within any actual TDW on the other carrier.
· Note 3: If the modulation scheme higher than QPSK is scheduled for transmission on any carrier configured with DMRS bundling, DMRS bundling is not applicable according to UE feature 30-4 (i.e., the error case and up to UE implementation)

Updated Proposal 2-2-2:
· Add the following note specifying the applicable multi-carrier scenarios for FG 30-4h
· “Note: This capability is only applicable when UE is configured with single uplink carrier within a frequency range.
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