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1. Introduction
This document summarizes contributions submitted to AI 8.15.8 regarding UE features for NR coverage enhancement and captures the following email discussion.
	[107bis-e-R17-UE-features-CovEnh-01] Email discussion UE features for NR coverage enhancement – Shinya (DOCOMO) 
· 1st check point: January 20
· Final check point: January 25



In the updated RAN1 UE features list for Rel-17 NR after RAN1 #107-e [1], there are following feature groups for NR coverage enhancement.
· 30-1	Increased maximum number of dynamic grant PUSCH Type A repetitions
· 30-1a	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
· 30-2	Dynamic grant PUSCH Type A repetitions based on available slots
· 30-2a	Configured grant PUSCH Type A repetitions based on available slots
· 30-3	TB processing over multi-slot PUSCH
· 30-3a	Repetition of TB processing over multi-slot PUSCH
· 30-4	[The maximum duration for DM-RS bundling]
· 30-4a	[DM-RS bundling for PUSCH repetition type A]
· 30-4b	[DM-RS bundling for PUSCH repetition type B]
· 30-4c	[DM-RS bundling for TB processing over multi-slot PUSCH]
· 30-4d	[DMRS bunding for PUCCH repetitions]
· 30-4e	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
· 30-4f	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
· 30-4g	Restart DM-RS bundling after the events that violate power consistency and phase continuity
· 30-5	Slot based dynamic PUCCH repetition indication
· 30-6	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI

The issues to be discussed are tagged and colour coded with High priority, Medium priority, or Low priority, considering RAN2 impact especially for capability signaling design.
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2. 30-1 to 30-2a: Enhancements for PUSCH Type A repetitions
In [1], FGs 30-1 to 30-2a are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
	[5-17]
	Yes
	N/A
	UE does not support more than 16 repetitions for dynamic grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.
	[5-17]
	Yes
	N/A
	UE does not support dynamic grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	Yes
	N/A
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]
	Huawei, HiSilicon
	[bookmark: OLE_LINK176]For the features for PUSCH Type A repetitions based on available slots, i.e. current FG 30-2 and FG 30-2a, according to the agreements that counting based on available slots is supported in unpaired spectrum and SUL in AI 8.8.1.1 in RAN#107-e meeting, FDD/TDD differentiation is not necessary. Similar views are applied to FG 30-6. 
For other features except for FG 30-2, FG 30-2a and FG 30-6, there is no justification or evidence to support the need for FDD/TDD differentiation.
[bookmark: OLE_LINK155][bookmark: OLE_LINK158][bookmark: OLE_LINK154]Proposal 7: For FG 30-1 to FG 30-6, FDD/TDD differentiation is not necessary.
For the features for DMRS bundling, i.e. current FG 30-4 and FG 30-4x, UE’s implementation and RF characteristics on different band to maintain the phase continuity could be different. If the type of the granularity is per band, FR1/FR2 differentiation is not necessary
For other features except for FG 30-4 and FG 30-4x, there is no justification or evidence to support the need for FR1/FR2 differentiation. 
Proposal 8: For FG 30-1 to FG 30-6, FR1/FR2 differentiation is not necessary.
For enhanced PUSCH repetition type A and TBoMS, only one FG for both CG and DG is sufficient, Because there is no difference for UE capability to support that for CG and DG. But we are also open to splitting that into CG and DG, or into type 1 CG, type 2 CG and DG, which enables more flexibility in supporting and reporting UE capabilities. 
Repetition of TBoMS can be kept as a separate FG for flexibility.
Proposal 10: For the features about enhanced PUSCH repetition type A and TBoMS,
· Only one FG for both CG and DG is sufficient.
· Repetition of TBoMS should be kept as a separate FG.
We summary the prerequisite feature groups of R17 FGs as following table.
Table 1 Prerequisites
	Features
	Index
	Feature group
	Prerequisite feature groups

	30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	5-14 or 5-16 or [5-17]

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	[5-16], [30-1]

	30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	5-14 or 5-16 or [5-17]

	30. NR_cov_enh
	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	[5-14 or 5-16], [30-2]

	30. NR_cov_enh
	30-3
	TB processing over multi-slot PUSCH
	[11-6]

	30. NR_cov_enh
	30-3a
	Repetition of TB processing over multi-slot PUSCH
	TBD30-3

	30. NR_cov_enh
	30-4
	[The maximum duration for DM-RS bundling]
	

	 30. NR_cov_enh
	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	[30-4], [30-1] or [30-2] 5-14 or 5-16 or 5-17

	 30. NR_cov_enh
	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	[30-4], [11-5] [30-1] 

	 30. NR_cov_enh
	30-4c
	[DM-RS bundling for TB processing over multi-slot PUSCH]
	[30-4], [30-3]

	30. NR_cov_enh
	30-4d
	[DMRS bunding for PUCCH repetitions]
	[30-4], [4-23]

	30. NR_cov_enh
	30-4e
	Enhanced Inter-slot frequency hopping with inter-slot bundling for PUSCH
	[30-4a] or [30-4b] or [30-4c]

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

	30. NR_cov_enh
	30-4g
	Restart DM-RS bundling after the events that violate power consistency and phase continuity
	[30-4]

	30. NR_cov_enh
	30-4h
	DMRS bundling for non-back-to-back transmissions
	30-4a or 
30-4b or 
30-4c or 
30-4d

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
	4-23
and/or
25-2

	30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	


Proposal 11: Adopt the changes to prerequisites as shown in the last column of Table 1.
Proposal 12: All proposed changes above are summarized in Appendix. They can be adopted.

	[3]
	vivo
	[Type-A PUSCH repetition Enh related features]
In RAN1#107, type-1 CG for up to 32 Type-A PUSCH repetitions is supported. Hence, for R17 CG-PUSCH repetition with up to 32 repetitions, CG PUSCH repetition should be 2 FGs, one for type-1 CG, and 1 for type-2 CG.
Proposal 1: For increased maximum number of repetitions, add one FG for type-1 CG, which is separated from type-2 CG.

	[4]
	ZTE
	For UE feature groups FG 30-1 and 30-1a, there are FFS points about whether to merge them or introduce a separate FG for CG. In our view, there is no need two separate UE FGs as there is no complexity difference to support increased maximum number of repetitions between DG and CG PUSCH. 
· For DG PUSCH repetition, a UE can support determination of increased maximum number of repetition either dynamically (if included in the TDRA table) or semi-statically (otherwise). Thus, it a UE can support increased maximum repetition number for DG, it would be also able to support for CG including both type 1 and type 2. 
· This is similar as Rel-16 URLLC FG 11-5/11-6, where only one FG is introduced for dynamic PUSCH repetition indication for both DG and CG PUSCH. 
Based on above, we propose to merge FG 30-1 and FG 30-1a, with modifying the components similar to that of FG 11-6. In such case, the prerequisite FG should be updated correspondingly. Regarding the reporting type, we think per UE reporting is sufficient. 
Proposal 1: Merge FG 30-1 and FG 30-1a with the following revisions. 
	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)

	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
When dynamically indicated, the number of repetitions is jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
When semi-statically indicated, the number of repetitions is determined by RRC configuration. 
	[5-17]
One of {5-14, 11-6}
	[Per UE]

	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
· The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
· FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	[Per UE]




	[5]
	CATT
	1) FG 30-1a
	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 21 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	[Optional with capability signalling]


It is FFS whether to merge FG 30-1a with FG 30-1. FG 30-1 is the feature of increased repetition number of dynamic grant. In Rel-15, the UE features for repetition for DG-PUSCH and Type2 CG-PUSCH are independent with each other. We think the same principle can be followed, so no need to merge FG 30-1a with FG 30-1.
Proposal 1: No need to merge FG 30-1a with FG 30-1.
It is also FFS whether to have a separate FG for CG with repK-r17. It might be considerable, since RAN1 has agreed to support up-to-32 repetitions for Type 1 CG-PUSCH by repK-r17 only. The candidate value set of repK-r17 is agreed to be {1, 2, 4, 8, 12, 16, 24, 32}, which is different from that of numberOfRepetitions-r17. A new UE feature can be defined to capture such capability.
Proposal 2: Prefer to have a separate FG for CG-PUSCH with repK-r17, especially considering that Type 1 CG-PUSCH can only support up-to-32 repetitions by repK-r17.

2) FG 30-2a
	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. RV is cycled across transmission occasions.
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	Yes
	N/A
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	[Optional with capability signalling]


It is FFS whether to merge FG 30-2a with FG 30-2. FG 30-2 is about the dynamic grant PUSCH Type A repetitions based on available slots. In our view, there is no benefit to differentiate DG or CG for counting based on available slots. It is preferred to merge FG 30-2a with FG 30-2 for simplicity.
Proposal 3: Prefer to merge FG 30-2a with FG 30-2.

	[6]
	Samsung
	In case of PUSCH repetition Type A enhancements, it was argued whether to split/merge FG 30-1/30-1a and FG 30-2/30-2a, respectively. Previously, we preferred to merge in light of simplifying the UE capability signaling and no meaningful UE implementation differences. On the other hand, RAN1 has ended up with the introduction of repK-r17 applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH while numberOfRepetitions-r17 is not applicable to Type 1 CG-PUSCH repetition Type A. This seems to resolve the raised concern during RAN1#107-e with respect to above RAN2 guidelines.
In this regard, we are fine to keep current FG structure for FG 30-1/1a/2/2a for the sake of progress. Further, we suggest to remove FFFs in FG 30-1a/2a.
Proposal 1: Keep current FG structure for FG 30-1/1a/2/2a and remove FFSs.
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.

	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17

	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.

	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2



All Rel-17 FGs should be “Optional with capability signaling”. We may need to decide which FG is the basic FG for Rel-17 Coverage Enhancement.
Proposal 5: Set “Optional with capability signaling” for all feature groups under Rel-17 Coverage Enhancement.

	[7]
	NTT DOCOMO, INC.
	At the RAN1#107-e meeting, the structure of FGs 30-1 to 30-2a was discussed. Regarding the increased maximum number of PUSCH Type A repetitions, RRC parameter “numberOfRepetitions-r17 “ is introduced in TDRA table and the parameter is common for DG-PUSCH and Type 2 CG-PUSCH. In addition, a single RRC parameter “repK-r17” is introduced for Type 1 and 2 CG-PUSCH. Therefore, FG 30-1 for DG-PUSCH and FG 30-1a for CG-PUSCH should be merged to follow RAN2 guidance as in R1-2001513 (Avoid defining functionality that has no RRC configuration but is dependent on capability bits.). For the prerequisite FGs, 5-14, 5-16 and 5-17 can be considered.
Proposal 1: FGs 30-1 and 30-1a should be merged, and FGs 5-14, 5-16, and 5-17 can be considered for the prerequisite FGs.
Regarding the PUSCH Type A repetitions based on available slots, it was agreed that a single RRC parameter “AvailableSlotCounting” is applied for both DG-PUSCH and CG-PUSCH and noted that if separate FGs are defined for DG-PUSCH and CG-PUSCH, it may be necessary for each of them. For the simplicity, the single RRC parameter and merged FG can be used. There, FG 30-2 for DG-PUSCH and FG 30-2a for CG-PUSCH can be merged, and FGs 5-14, 5-16 and 5-17 can be considered for the prerequisite FGs.
Proposal 2: FGs 30-2 and 30-2a can be merged, and FGs 5-14, 5-16, and 5-17 can be considered for the prerequisite FGs.
It was also discussed that the FGs are supported per UE or per band. The merged FGs 30-1 and 30-2 are related to the PUSCH Type A repetitions, so that they are not band specific features. Therefore merged FGs 30-1 and 30-2 can be per UE.
Proposal 3: Merged FGs 30-1 and 30-2 can be supported per UE.

	[8]
	Spreadtrum Communications
	Separate or merge FGs 30-1a with 30-1, FGs 30-2a with 30-2
In our understanding, FG 30-1 and FG 30-1a should be separate, just to keep consistent with DG-PUSCH repetition and CG-PUSCH repetition with separate UE features in Rel-15. FGs 30-2a and 30-2 are in the same situation, those two features should be separately reported.
Whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
It was agree repK-r17 supporting up-to-32 repetitions and applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH, which is configured through RRC singling within configuredGrantConfig. From the implementation point of view, this semi-static configuration method is quite different from DCI indicated the repetition number. Thus, we propose to have a separate FG for Type 1 and Type 2 CG-PUSCH with repK-r17.
The type of FGs 30-1 to 30-2a should be per UE or per band
Considering the type of FGs 30-1 to 30-2a, per band is suitable. First of all, the uplink coverage enhancements features can be applied to different bands. Clearly, different band may have different requirement and sub-group features. For example, NTN in Rel-18 will study coverage enhancement, and it is decided to use Rel-17 UL coverage enhancement as a start point. So it is very doubtful that the current FGs would be applied directly for NTN bands. Therefore, we propose to define the type of FGs 30-1 to 30-2a should be per band. Actually, not only these FGs, but also the other FGs should be per band. 
The prerequisite feature groups for FGs 30-1 to 30-2a
Confirm the prerequisite feature group for FG 30-1a is 5-16, do not include 30-1. Similarly, FG 30-2a is 5-14 or 5-16, do not need 30-2. 
Proposal 1. Separate FG 30-1 and FG 30-1a, and separate FGs 30-2a and 30-2.
Proposal 2. A separate FG for Type 1 and Type 2 CG-PUSCH with repK-r17.
Proposal 3. The type of all the FGs for Rel-17 UL coverage enhancement should be per band. 
Confirm the prerequisite feature group for FG 30-1a is 5-16, do not include 30-1. Similarly, FG 30-2a is 5-14 or 5-16, do not need 30-2.

	[9]
	Qualcomm Incorporated
	General remark applicable to all features for NR coverage enhancement
Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.
On PUSCH Type A repetition enhancements
On the question of UE supporting PUSCH Type A repetition enhancements, we prefer to have separate capabilities for CG and DG cases. We have the following proposal:
Proposal 2: Ensure UE capabilities for PUSCH Type A repetitions are separately indicated for CG and DG scenarios:
· Split 30-1 and 30-1a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· Split 30-2 and 30-2a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG

	[10]
	OPPO
	Agreement on FG30-1 and FG30-1a was made as following.
Agreement
· Keep FGs 30-1 and 30-1a as follows
[image: ]
Note that any contents highlighted in yellow mean FFS and to be discussed further.
For FG30-1 and 30-1a, we prefer to merge FGs 30-1 and 30-1a into an FG. Increased maximum number of DG and CG PUSCH type A repetition can be supported together. Separate FGs are not necessary. 
Proposal 2：Merge FGs 30-1 and 30-1a into an FG. 
Agreement on FG30-2 and FG30-2a was made as following.
Agreement
· Keep FGs 30-2 and 30-2a as follows
[image: ]
Note that any contents highlighted in yellow mean FFS and to be discussed further.
For FG30-2 and 30-2a, we prefer to merge FGs 30-2 and 30-2a into an FG. DG and CG PUSCH type A repetition based on available slots can be supported together as a whole feature. 
Proposal 3：Merge FGs 30-2 and 30-2a into an FG. 

	[11]
	Intel Corporation
	At the RAN1#107-e meeting, it was agreed to keep 30-1 and 30-1a, FGs 30-2 and 30-2a for PUSCH reception type A enhancement [1]. In our view, it is more appropriate to divide the UE feature group into DG-PUSCH and CG-PUSCH for both increased maximum number of repetitions and PUSCH repetition type A with counting based on available slots. In this regard, current structure needs to be kept and merging FG 30-1a with FG 30-1, and FG 30-2a with FG 30-2 is not necessary. 
At the RAN1#107-e meeting, it was agreed that increased maximum number of repetitions is supported for Type 1 and Type 2 CG-PUSCH. In particular, repK in ConfiguredGrantConfig supports up to 32 repetitions [1]. Based on this agreement, Type 1 CG-PUSCH needs to be included as part of FG30-1a. 
Based on the discussions above, Table 1 illustrates suggested update for UE feature groups for PUSCH repetition type A enhancement. 
[bookmark: _Ref83195350][bookmark: _Hlk83195367]Table 1. UE feature groups for PUSCH repetition type A enhancement
	Index
	Feature group
	Components

	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.

	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list and by repK-r17. A row index of the TDRA list is indicated by a Type 1 and Type 12 configured grant configuration.

	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots. RV is cycled across transmission occasions.

	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for Type 1 and Type 2 configured grant PUSCH are determined on the basis of available slots. RV is cycled across transmission occasions.


Proposal 1
· Merging FG 30-1a with FG 30-1, and FG 30-2a with FG 30-2 is not needed.
· Consider Table 1 for UE feature groups of PUSCH repetition type A enhancement.

	[12]
	Apple
	Repetition type A enhancement
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
	[5-17]
	Yes

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
· The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
· FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes

	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.
	[5-17]
	Yes

	30. NR_cov_enh
	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	Yes


In last RAN1 meeting, it was agreed that type 1 CG PUSCH supports 32 repetitions via the parameter RepK-r17, and this parameter is also applied to type 2 CG PUSCH as well. thus, the FG30-1a can be updated to support type 1 configured grant PUSCH type A repetitions, one additional component can be added that repetition can be indicated via RepK-r17. Regarding FG30-2a, due to the counting method is different from FG30-2, it should be an independent FG.
Proposal 1: Keeping FG30-2a as an independent FG group.
Proposal 2: The component of 30-1a is updated to support Type 1 configured grant PUSCH,
  K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
1. The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
2. The number of repetitions is indicated in RepK-r17 for both Type 1 and Type 2 configured grant PUSCH.

	[13]
	xiaomi
	In RAN1#107e, it was discussed whether to have a single feature group or separate feature groups for DG-PUSCH and CG-PUSCH. We support FGs 30-1 and 30-1a should be merged into a single FG including DG-PUSCH, type 1 CG-PUSCH and type 2 CG-PUSCH. Similarly, FGs 30-2 and 30-2a should be merged into a single FG too. As for the need of FDD/TDD differentiation, the definition of available slots are determined based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, while for paired spectrum and SUL except HD-FDD, all slots are considered as available slots and for HD-FDD, and available slot are determined based on ssb-PositionsInBurst. Thus, we think FDD/TDD differentiation for merged FG 30-2 needs further study.
Table 1 UE feature list for enhanced PUSCH Type A repetitions
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	 30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI or a configured grant configuration.
	[5-14] or [5-16], or [5-17]
	UE does not support more than 16 repetitions for dynamic grant PUSCH repetition type A.
	[Per UE]
	No
	No
	N/A

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	UE does not support more than 16 repetitions for Type 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	N/A

	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.
	[5-14] or [5-16], or [5-17]
	UE does not support dynamic grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A

	30. NR_cov_enh
	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A


Proposal 1: FGs 30-1 and 30-1a should be merged into a single FG, FGs 30-2 and 30-2a should be merged into a single FG too.

	[14]
	China Telecom
	In RAN1#107e, it was discussed whether a single FG or separate FGs should be defined for DG-PUSCH and CG-PUSCH. We don’t see much difference for DG-PUSCH and CG-PUSCH to support more than 16 repetitions as well as counting based on available slots. Therefore, FGs 30-1 and 30-1a should be merged into a single FG including DG-PUSCH, type 1 CG-PUSCH and type 2 CG-PUSCH. Likewise, FGs 30-2 and 30-2a should be merged into a single FG including DG-PUSCH, type 1 CG-PUSCH and type 2 CG-PUSCH. Regarding the granularity, we think per UE is sufficient. For merged FG 30-1, it seems not necessary to differentiate FDD/TDD. As for unpaired spectrum, available slot are determined based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, while for paired spectrum and SUL except HD-FDD, all slots are considered as available slots and for HD-FDD, and available slot are determined based on ssb-PositionsInBurst, FDD/TDD differentiation for merged FG 30-2 needs further study.
Proposal 1: FGs for PUSCH repetition type A enhancements.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	 30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI or a configured grant configuration.
	[5-14] or [5-16], or [5-17]
	UE does not support more than 16 repetitions for dynamic grant PUSCH repetition type A.
	[Per UE]
	No
	No
	N/A

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	UE does not support more than 16 repetitions for Type 2configurecd grant PUSCH.
	[Per UE]
	No
	No
	N/A

	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots.
	[5-14] or [5-16], or [5-17]
	UE does not support dynamic grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A

	30. NR_cov_enh
	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A




	[15]
	Sharp
	FG 30-1 and FG 30-1a
The updated Rel-17 UE feature list captures two FGs for the increased maximum number of PUSCH Type A repetitions, one is FG 30-1 and the other is FG 30-1a. The description on FG 30-1a still has two FFS bullet points. 
	30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configurecd grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 21 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17



Regarding the potential merging of FG 30-1a to FG 30-1, both features can be considered as the extensions of Rel-16 dynamic repetition factor indication, and there is no separation in terms of the feature group between Rel-16 repetitions with DC-PUSCH and Type-2 CG-PUSCH. Therefore, we propose merging FG 30-1a into FG 30-1.
Proposal 1: 
· FG 30-1a is merged into FG 30-1.
As for the repK-r17, it is not an enhancement of Rel-16 feature, and it does not require dynamic change of repetition factor. Therefore, it is preferable to have a separate FG.
Proposal 2: 
· Introduce the following FG 30-1b “Increased maximum number of configured grant PUSCH Type A repetitions”.
	30. NR_cov_enh
	30-1b
	Increased maximum number of configured grant PUSCH Type A repetitions
	K = 1, 2, 4, 8, 12, 16, 24, 32 times repetitions.
The number of repetitions is indicated by repK-r17.
	5-14 or 5-16
	Yes
	N/A
	UE does not support more than 16 repetitions with repK-r17 for Type 1 and Type 2 configured grant PUSCH.
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling



FG 30-2 and FG 30-2a
The updated Rel-17 UE feature list captures two FGs for the available slot counting of PUSCH Type A repetitions, one is FG 30-2 and the other is FG 30-2a. The description on FG 30-2a still has an FFS bullet point saying that “FFS whether to merge with FG 30-2”. 
	 30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots. RV is cycled across transmission occasions.

	30. NR_cov_enh
	30-2a
	Configurecd grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. RV is cycled across transmission occasions.
FFS whether to merge with FG 30-2



We do not see much difference between them in terms of complexity, because the definition of the available slots is the same for both DG-PUSCH repetitions and CG-PUSCH repetitions. Therefore, for simplicity, our preference is to merge FG 30-2a into FG 30-2.
Proposal 3: 
· FG 30-2a is merged into FG 30-2.

	[16]
	MediaTek Inc.
	Proposal 1: All features are per band.
All features of coverage enhancements are to improve performance rather than the basic features to build a new function. All features should be optional with capability signalling.
Proposal 2: All UE features are optional with capability signalling
Proposal 3: For increased maximum number of repetitions with FG 30-1/30-1a/30-2/30-2a, keep separated FGs for DG, CG Type 2 and CG Type 1 (if supported).

	[17]
	CMCC
	In [1], FGs 30-1 to 30-2a are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.

	[5-17]
	Yes
	N/A
	UE does not support more than 16 repetitions for dynamic grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is jointly coded with SLIV indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 12 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 2 configured grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots. RV is cycled across transmission occasions.
	[5-17]
	Yes
	N/A
	UE does not support dynamic grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. RV is cycled across transmission occasions.
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [30-2]
	Yes
	N/A
	UE does not support configured grant PUSCH repetitions counted on the basis of available slots.
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



As it was agreed in 107e meeting, the Type 1 CG-PUSCH and Type 2 CG-PUSCH (irrespective of the activating DCI format) are supported through repK-r17 up-to-32 repetitions, additional feature groups e.g. 30-1b, should be set up for Type 1 CG-PUSCH. For the FGs 30-1/1a/1b, 30-2/2a, either merging or separated is fine. From gNB side, all the features should be implemented, then it reduce the entry of FG list and some complexities. But form the perspective of UE vendor, the detailed/separated grouping provides flexibilities for implementation. Whether grouped or not for both FGs (30-1x and 30-2x) should be aligned.

[bookmark: _Hlk92735061]Proposal 1:
Set up a new feature group 30-1b for Type 1 CG-PUSCH. And FG 30-1a should be updated.
	30. NR_cov_enh
	30-1a
	Increased maximum number of Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
Or the number of repetitions is jointly coded with SLIV indicated in a TDRA listt. A row index of the TDRA list is indicated by a Type 12 configured grant configuration.

FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-16], [30-1]
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 2 configured grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-1b
	Increased maximum number of Type 1 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.

	[5-14], [30-1]
	Yes
	N/A
	UE does not support more than 16 repetitions for Type 1 configured grant PUSCH.
	[Per UE]
	No
	No
	N/A
	
	Optional with capability signalling



Proposal 2:
Whether grouped or not for both FGs (30-1x and 30-2x) should be aligned.

Medium priority question 2-3:
· Companies are encouraged to provide views on whether the type of FGs 30-1 to 30-2a should be per UE or per band
· Per UE: Huawei, HiSilicon, ZTE, DOCOMO
· FDD/TDD differentiation is not necessary: Huawei, HiSilicon
· Per band: Qualcomm, MediaTek

The enhancement of coverage is band agnostic. Namely, the CE feature could be enabled in any band under the coverage limited scenarios, no matter the middle band in the urban area or the lower band in the rural area. Then the FGs 30-1 to 30-2a should be set as per UE. And it is also not necessary to differentiation between TDD and FDD.

Proposal 3:
The granularity of FGs 30-1 to 30-2a should be per UE level.

Proposal 4: 
No need to differentiation between FDD/TDD for FGs 30-1 to 30-2a

	[18]
	Nokia, Nokia Shanghai Bell
	Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
· 30-1: 
· Move candidate values to notes column. No need to list the legacy values, hence only list values for K>16. 
· Add FG11-6 (PUSCH repetition Type A) as pre-requisite
· Per UE
· 30-1a:
· Similarly to FG30-1, move values to notes column and restrict range to K>16
· Per UE
· 30-2:
· Add 30-1 as pre-requisite
· Per UE
· 30-2a:
· Replace pre-requisite FG5-16 with FG30-1a 
· Do not merge with 30-2
· Per UE

	[19]
	Ericsson
	[bookmark: _Ref83819515]For Type A PUSCH repetition, a set of UE features discussed so far are summarized and updated in Table 1. The main changes proposed are:
30-1: The Rel-15 repetition factor of PUSCH repetition is configured in a semi-static way. While in Rel-16, it can be configured in a TDRA list and dynamically indicated by DCI 0_1 or DCI 0_2. Based on the agreement in RAN1#106e that the dynamic repetition factor indicated by DCI format 0_1 and DCI format 0_2 supports the Rel-17 increased repetition numbers, so [30-1] is based on dynamic repetition factor of Rel-16 PUSCH repetition Type A, which is [11-6]. 
30-1a: According to the agreement in RAN1#107e, the semi-static repetition factor for Type 1 and Type 2 CG-PUSCH, repK, can support the increased repetition numbers, so 30-1a is extended to indicate both Type 1 and Type 2 CG-PUSCH repetition with increased repetition factor. The possible values of the semi-static repetition factor, which are different from those of the dynamic repetition factor, are added in the Components cell. Feature group [5-14] Type 1 configured PUSCH repetitions over multiple slots is added as a prerequisite FG.
30-2: It was agreed in RAN1#107e that dynamic grant PUSCH Type A repetition with Rel-15, Rel-16 and Rel-17 repetition factors support counting based on available slots. Therefore, its prerequisite feature group additionally includes Rel-16 PUSCH repetition with dynamic indication of number of repetitions [11-6].
30-2a: Also agreed in RAN1#107e was that Type 1 and Type 2 CG-PUSCH with Rel-15, Rel-16 or Rel-17 repetition factor support counting available slots. Feature group [11-6], Type 2 CG-PUSCH with Rel-16 repetition factor is added as a prerequisite FG, since dynamic repetition is required for 30-2a.
[bookmark: _Ref84003049]Table 1: Capabilities for PUSCH Repetition Type A Enhancement
	Index
	Feature group
	Components
	Prerequisite feature groups
	Comments

	30-1
	Increased maximum number of dynamic grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions.
The number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a DCI.
	[bookmark: OLE_LINK11][bookmark: OLE_LINK10][5-17], [11-6]
	

	30-1a
	Increased maximum number of Type 1 and Type 2 configured grant PUSCH Type A repetitions
	K = 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 times repetitions, where the number of repetitions is indicated in a TDRA list. A row index of the TDRA list is indicated by a Type 2 configured grant configuration.
K = 1, 2, 4, 8, 12, 16, 24, 32 times repetitions, where the number of repetitions is configured in RRC parameter for Type 1 and Type 2 configured grant configuration.
FFS whether to merge with FG 30-1
FFS whether to have a separate FG for CG (including both Type 1 and Type 2) with repK-r17
	[5-14], [5-16], [30-1]
	

	30-2
	Dynamic grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions are determined on the basis of available slots. 
	[5-17], [11-6]
	

	30-2a
	Configured grant PUSCH Type A repetitions based on available slots
	Transmission occasions for K repetitions for configured grant PUSCH are determined on the basis of available slots. 
FFS whether to merge with FG 30-2
	[5-14 or 5-16], [11-6], [30-2]
	



[bookmark: _Toc84002564][bookmark: _Toc84022134][bookmark: _Toc84063250][bookmark: _Toc84063242][bookmark: _Toc84022364][bookmark: _Toc92741456]Proposal 1 UE features for PUSCH Repetition Type A Enhancement are defined according to Table 1.




Discussion
[FL1] High priority question 2-1:
· Companies are encouraged to provide views on whether/how to separate/merge FGs 30-1 and 30-1a, e.g., 
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, Ericsson
· No strong reason to further split
· Option 2: Split 30-1 and 30-1a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· vivo, CATT, Spreadtrum, Qualcomm, MediaTek, CMCC
· As Rel-15
· Option 3: Merge FGs 30-1 and 30-1a into an FG
· Huawei, HiSilicon, ZTE, DOCOMO, OPPO, xiaomi, China Telecom
· RRC parameter “numberOfRepetitions-r17” is introduced in TDRA table and the parameter is common for DG-PUSCH and Type 2 CG-PUSCH.
· Option 4: Merge FGs 30-1 and 30-1a for DG and type 2 CG (numberOfRepetitions-r17), and FG 30-1b for CG (RepK-r17)
· Sharp
· As for the repK-r17, it is not an enhancement of Rel-16 feature, and it does not require dynamic change of repetition factor
	Company
	Comment

	Samsung
	We can live with Option 1 (1st preference; the reason provided in our tdoc) and option 3.

	Intel
	We prefer Option 1. This is good tradeoff between Option 1 and 3. Further split of CG-PUSCH into Type 1 and Type CG-PUSCH is not necessary. 

	NTT DOCOMO
	We support Option 3 to avoid defining functionality that has no RRC configuration but is dependent on capability bits.

	Panasonic
	Option 1 could be easier for IODT. It could also be middle ground between Option 2 and 3.

	QC
	With commercialization timelines in mind, introducing separate capability for CG and DG would be helpful. 
First preference is Option 2. Second preference is Option 1.

	Ericsson
	Our first preference is Option 3, and 2nd preference is Option 1.

	CATT
	Our first preference is Option 2. 
Second preference is Option 1, but it will be necessary to clarify in the description column that the candidate value of repK-r17 is different from that of numberOfRepetitions-r17.

	ZTE
	Support Option 3.
For DG PUSCH repetition, a UE can support determination of increased maximum number of repetition either dynamically (if included in the TDRA table) or semi-statically (otherwise). Thus, it a UE can support increased maximum repetition number for DG, it would be also able to support for CG including both type 1 and type 2. 

	OPPO
	We prefer Option 3. 

	Sharp
	Our 1st preference is Option 4, since the use of repK-r17 does not require dynamic change of repetition factors. But, we can also live with Option 3 and Option 1.

	Nokia, NSB
	Option 1

	China Telecom
	Support option 3 as we don’t see much difference for DG-PUSCH and CG-PUSCH.

	vivo
	First preference is option2, second preference is option1

	Apple
	First preference is option 1, second preference is option 2.

	Xiaomi
	Option 3

	Vodafone
	Fine with option 1 or option 3

	MediaTek
	Prefer Option 2

	Moderator
	Summary of companies view
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, NSB, Ericsson, Panasonic, QC, CATT (with a note), Sharp, vivo, Vodafone
· No strong reason to further split
· easier for IODT
· Option 2: Split 30-1 and 30-1a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· vivo, CATT, Spreadtrum, Qualcomm, MediaTek, CMCC, Apple
· As Rel-15
· Option 3: Merge FGs 30-1 and 30-1a into an FG
· Huawei, HiSilicon, ZTE, DOCOMO, OPPO, xiaomi, China Telecom, Samsung, Ericsson, Sharp, Vodafone
· RRC parameter “numberOfRepetitions-r17” is introduced in TDRA table and the parameter is common for DG-PUSCH and Type 2 CG-PUSCH.
· Option 4: Merge FGs 30-1 and 30-1a for DG and type 2 CG (numberOfRepetitions-r17), and FG 30-1b for CG (RepK-r17)
· Sharp
· As for the repK-r17, it is not an enhancement of Rel-16 feature, and it does not require dynamic change of repetition factor

Given that Option 1 and 3 have more support, following proposal is made
[GTW1] High priority proposal 2-1:
· Further discuss whether/how to separate/merge FGs 30-1 and 30-1a from following options
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG

	FL2
	Following agreement was made in the GTW session on Jan 18. 
[bookmark: _Hlk93447617]Agreement
· Further discuss whether/how to separate/merge FGs 30-1 and 30-1a from following options
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG

Companies are invited to provides view whether to support Option 1 or 3. Please also try to address the concern from other side.

	Panasonic
	Our proposal is Option 1 as the use case difference might lead to the situation that the network support only either DG or CG. Then, IODT availability can be concern. Signaling concern is more related to per band or not.

	NTT DOCOMO
	We prefer Option3. Option 3 follows the same structure of Rel-16 PUSCH dynamic repetition factor indication (FG 11-6), and it also makes the network management easier.

	Huawei, HiSilicon
	Suggest to clarify that Option 3 covers both CG Type 1 and Type 2 PUSCH, i.e. a change in red
Option 3: Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG.

Option 3 is preferred because the additional UE behaviors introduced by both FG 30-1 and 30-1a is very similar.

	Samsung
	Prefer option 1

	vivo
	We support option1. 

	CATT
	Our first preference is Option 3. It guarantees the same coverage for both DG and CG. Option 1, although not our first choice, is acceptable.

	Intel
	We prefer Option 1

	Ericsson
	In our view, if a UE indicates its support of the merged FG, it means the UE supports the increased maximum number for DG-PUSCH Type A repetitions or CG-PUSCH Type A repetitions. The prerequisite FGs of the merged FG at least include [5-17] or [5-16]. If so, our first preference is Option 3.

	QC
	Option 1. Lets keep them separate.

	ZTE
	Option 3 is preferred.We have similar view as DOCOMO and Huawei. 

	Nokia, NSB
	Option 1

	CMCC
	Option 3 is slightly preferred, as commented by companies that the specific feature for either DG or CG could be differentiated by the prerequisite feature.
Single feature group could ease the NW management effort.

	Moderator
	Summary of companies view
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, NSB, Panasonic, QC, CATT (with a note), Sharp, vivo, Vodafone
· Use case difference might lead to the situation that the network support only either DG or CG
· easier for IODT
· Option 3: Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG
· Huawei, HiSilicon, ZTE, DOCOMO, OPPO, xiaomi, China Telecom, Samsung, Ericsson, Sharp, Vodafone, CATT, CMCC
· RRC parameter “numberOfRepetitions-r17” is introduced in TDRA table and the parameter is common for DG-PUSCH and Type 2 CG-PUSCH.
· same structure of Rel-16 PUSCH dynamic repetition factor indication (FG 11-6)
· additional UE behaviors introduced by both FG 30-1 and 30-1a is very similar.
· It guarantees the same coverage for both DG and CG

This issue can be further discussed after the GTW session

	FL3
	Similar to proposal 3-5, a compromised proposal can be made to have a finer granularity than per UE while merging FG s 30-1 and 30-1a. Also, it would be good to provide the motivation to separate CG and DG specific to repetition type A.
Companies are invited to provides further view whether compromised proposal is acceptable or not. Please also try to address the concern from other side.

[FL3] High priority compromised proposal 2-1’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG, with a finer granularity than per UE


	Panasonic
	We would like to understand more concrete on what is a finer granularity than per UE.

	Apple
	Does the finer granularity mean per band, per band combination, or per FS, or per FSPC? or further discussion one of these?

	NTT DOCOMO
	We prefer per UE. Finer granularity turns out to be large overhead, and there is no difference of the function according to frequency. Also, we would rather merge the structure for DG and CG to align with Rel-16 structure. On the other hands if separate FGs are beneficial for early release of the function to the market, we can live with them too.

	Huawei, HiSilicon
	We don’t see any issue to merge FG 30-1 and 30-1a.
We do not feel that a finer granularity than per UE can solve any potential IoDT concern of companies proposing separate FGs for CG and DG.
Therefore, the granularity is supposed to be discussed separately.

	Samsung
	We share the similar view with Huawei, i.e., finer granularity may not address the IODT issue.
While we are OK with taking case by case approach, at least proposals 2-1’, 2-2’, 3-1’, 3-5, and 3-5’ should be discussed based on the same criteria. 

	Nokia, NSB
	We do not understand how finer granularity can possibly address the concerns raised in GTW about merging, hence we agree with Huawei those are independent discussions. 

	ZTE
	Finer granularity than per UE could be even worse than per UE reporting separately for DG and CG from overhead/segmentation perspective. This is not a compromise. 
Our preference is to apply the same criteria for all related FGs. But, we are also open to discuss case by case. Considering PUSCH repetition type A based FGs (30-1 and 30-2) only introduce moderate enhancements on top of legacy Rel-16 PUSCH repetition type A, we can apply the same rule as legacy FG 11-6. If so, we can live with splitting FGs for DG and CG for TBoMS. 

	Ericsson
	Support Option 3 of proposal 2-1 and can comprise to compromise proposal 2-1’ in principle.
[11-6] is the only FG for Rel-16 PUSCH repetition Type A with dynamic repetition factor. Its prerequisite FG is One of {5-16, 5-17}. If a UE indicates its support of [11-6] and [5-16], it means it supports Type 2 CG-PUSCH with dynamic repetition factor. We didn't have a separate FG [11-6a] for it. Similar logic can be reused here, by setting the prerequisite FG of the merged FG as one of {5-16, 5-17, 5-14}. A UE doesn’t have to support all of {5-16, 5-17, 5-14} to indicate support for the merged FG.
If it helps to resolve IOT concerns, we will not insist on per UE capability.  However, as others have commented, ‘finer granularity’ is a little too broad.  We can be OK with per band.  Suggest:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG, with a finer per band granularity than per UE

	Intel
	We prefer a unified principle to define the FGs for enhancements on PUSCH repetition type A and TBoMS. 
We prefer per UE, and we do not see the need to have finer granularity than per UE. 

	QC
	Considering the diverse set of bands we now have NR, per band granularity should be the default. Its not clear how a UE can ever pass IOT and be commercialized if we are to report capability at the per UE level.
We can live with the compromise proposal even though we know DG and CG commercialization timelines are vastly different and its not clear how IOT for both can be completed at the same time.
Prerequisites will need careful handling and there needs to be clear understanding of what it means if certain prerequisites are not supported. We can discuss this separately.

	Moderator
	No companies have provided the motivation to separate CG and DG specific to repetition type A. Also, a number of companies don’t support the compromised proposal 2-1’
Given the stuck situation, following revised proposa 2-1’ is set for GTW session for further discussion
[GTW3] High priority compromised proposal 2-1’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG, with a finer per band granularity than per UE


	Moderator
	This proposal could not be discussed in the GTW session on Jan 24. Let’s further discuss directly over the RAN1 reflector whether we can converge together with proposals 2-1’/2-2’/3-1’/3-5’ as follows, with a update for clarification from Ericsson provided offline.

High priority compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity


	Moderator
	This proposal was discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




[FL1] High priority question 2-2:
· Companies are encouraged to provide views on whether/how to separate/merge FGs 30-2 and 30-2a, e.g., 
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, Ericsson
· No strong reason to further split
· Option 2: Split 30-2 and 30-2a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· Qualcomm, MediaTek, CMCC
· As Rel-15
· Option 3: Merge FGs 30-2 and 30-2a into an FG
· Huawei, HiSilicon, CATT, DOCOMO, OPPO, xiaomi, China Telecom, Sharp
· For the simplicity, the single RRC parameter and merged FG can be used
	Company
	Comment

	Samsung
	We can live with Option 1 (1st preference; the reason provided in our tdoc) and option 3.

	Intel
	We prefer Option 1. Same comment as above. 

	NTT DOCOMO
	We prefer Option 3 since single RRC parameter and FG can be used.

	Panasonic
	Option 1 could be easier for IODT. It could also be middle ground between Option 2 and 3.

	QC
	First preference Option 2. Second preference Option 1. 

	Ericsson
	Our first preference is Option 3, and 2nd preference is Option 1.

	CATT
	We think single RRC parameter is enough. Option 3 is preferred.

	ZTE
	Support Option 3. The available slot determination procedure is the same for DG and CG. 

	Nokia, NSB
	Option 1

	China Telecom
	Support option 3 as we don’t see much difference for DG-PUSCH and CG-PUSCH.

	vivo
	First preference Option 2. Second preference Option 1.

	Apple
	First preference is option 1, second preference is option 2.

	Xiaomi
	Option 3

	Vodafone
	Fine with option 1 or option 3

	MediaTek
	Prefer Option 2

	Moderator
	Summary of companies view
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, NSB, Ericsson, Panasonic, QC, vivo, Vodafone
· No strong reason to further split
· easier for IODT
· Option 2: Split 30-2 and 30-2a into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· Qualcomm, MediaTek, CMCC, vivo, Apple
· As Rel-15
· Option 3: Merge FGs 30-2 and 30-2a into an FG
· Huawei, HiSilicon, CATT, DOCOMO, OPPO, xiaomi, China Telecom, Sharp, Samsung, Ericsson, ZTE, Vodafone
· For the simplicity, the single RRC parameter and merged FG can be used

Given that Option 1 and 3 have more support, following proposal is made
[GTW1] High priority proposal 2-2:
· Further discuss whether/how to separate/merge FGs 30-2 and 30-2a from following options
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Option 3: Merge FGs 30-2 and 30-2a into an FG

	FL2
	Following agreement was made in the GTW session on Jan 18. 
Agreement
· Further discuss whether/how to separate/merge FGs 30-2 and 30-2a from following options
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Option 3: Merge FGs 30-2 and 30-2a into an FG

Companies are invited to provides view whether to support Option 1 or 3. Please also try to address the concern from other side.

	Panasonic
	Our proposal is Option 1 as the use case difference might lead to the situation that the network support only either DG or CG. Then, IODT availability can be concern. Signaling concern is more related to per band or not.

	NTT DOCOMO
	We prefer Option 3. This is similar structure of Rel-16 PUSCH dynamic repetition factor indication (FG 11-6), and it also makes the network management easier. On the other hands, there may have two separate RRC parameters for DG and CG, so that we can live with Option 1.

	Huawei, HiSilicon
	Prefer Option 3 because the additional UE behavior for determination of available slots is very similar. 

	Samsung
	Prefer option 1

	vivo
	We support option1. 

	CATT
	Our first preference is Option 3. It guarantees the same coverage for both DG and CG. Option 1, although not our first choice, is acceptable.

	Intel
	We prefer Option 1

	Ericsson
	If we understand correctly, the merged FG means UE supports counting available slots for both DG-PUSCH or CG-PUSCH/  Then option 3 is our first preference.  Again, if 30-2 has 11-6 as a prerequisite, then a UE can support available slots on top of either DG or CG repetition.

	QC
	Option 1

	ZTE
	Option 3 is preferred.We have similar view as DOCOMO and Huawei. 

	Nokia, NSB
	Option 1

	CMCC
	Option 3 is slightly preferred following the same spirit of above.

	Moderator
	Summary of companies view
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Samsung, Intel, Apple, Nokia, NSB, Panasonic, QC, vivo, Vodafone, DCM, CATT
· use case difference might lead to the situation that the network support only either DG or CG 
· easier for IODT
· Option 3: Merge FGs 30-2 and 30-2a into an FG
· Huawei, HiSilicon, CATT, DOCOMO, OPPO, xiaomi, China Telecom, Sharp, Samsung, Ericsson, ZTE, Vodafone, CMCC
· For the simplicity, the single RRC parameter and merged FG can be used
· similar structure of Rel-16 PUSCH dynamic repetition factor indication (FG 11-6)
· additional UE behavior for determination of available slots is very similar
· It guarantees the same coverage for both DG and CG

This issue can be further discussed after the GTW session

	FL3
	Similar to proposal 3-5, a compromised proposal can be made to have a finer granularity than per UE while merging FGs 30-2 and 30-2a. Also, it would be good to provide the motivation to separate CG and DG specific to repetition type A.
Companies are invited to provides further view whether compromised proposal is acceptable or not. Please also try to address the concern from other side.

[FL3] High priority compromised proposal 2-2’:
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG, with a finer granularity than per UE


	Panasonic
	We would like to understand more concrete on what is a finer granularity than per UE.

	Apple
	Does the finer granularity mean per band, per band combination, or per FS, or per FSPC? or further discussion one of these?

	NTT DOCOMO
	We prefer per UE. Finer granularity turns out to be large overhead, and there is no difference of the function according to frequency. Also, we would rather merge the structure for DG and CG to align with Rel-16 structure. On the other hands if separate FGs are beneficial for early release of the function to the market, we can live with them too.

	Huawei, HiSilicon
	We don’t see any issue to merge FG 30-2 and 30-2a.
We do not feel that a finer granularity than per UE can solve any potential IoDT concern of companies proposing separate FGs for CG and DG.
Therefore, the granularity is supposed to be discussed separately.

	Samsung
	Same comment as above proposal 2-1’.

	Nokia, NSB
	We do not see a need to merge those, but we also don’t see any relationship of that discussion and that of signaling granularity. Those are independent issues.

	ZTE
	Same comment as for proposal 2-1’.

	Ericsson
	We support Option 3 of proposal 2-2 and can accept in principle with compromise proposal 2-2’.
[11-6] is the only FG for Rel-16 PUSCH repetition Type A with dynamic repetition factor. Its prerequisite FG is One of {5-16, 5-17}. If a UE indicates its support of [11-6] and [5-16], it means it supports Type 2 CG-PUSCH with dynamic repetition factor. We didn't have a separate FG [11-6a] for it. Similar logic can be reused here, by setting the prerequisite FG of the merged FG as one of {5-16, 5-17, 5-14}. A UE doesn’t have to support all of {5-16, 5-17, 5-14} to indicate support for the merged FG.
If it helps to resolve IOT concerns, we will not insist on per UE capability.  However, as others have commented, ‘finer granularity’ is a little too broad.  We can be OK with per band.  Suggest:
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG, with a finer per band granularity than per UE

	Intel
	Same comment as for proposal 2-1’.

	QC
	Same comment as the earlier FL3 proposal. 

	Moderator
	No companies have provided the motivation to separate CG and DG specific to repetition type A. Also, a number of companies don’t support the compromised proposal 2-2’
Given the stuck situation, following revised proposa 2-2’ is set for GTW session for further discussion
[GTW3] High priority compromised proposal 2-2’:
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG, with a finer per band granularity than per UE


	Moderator
	This proposal could not be discussed in the GTW session on Jan 24. Let’s further discuss directly over the RAN1 reflector whether we can converge together with proposals 2-1’/2-2’/3-1’/3-5’ as follows, with a update for clarification from Ericsson provided offline.

High priority compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity


	Moderator
	This proposal was discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




Medium priority question 2-3:
· Companies are encouraged to provide views on whether the type of FGs 30-1 to 30-2a should be per UE or per band
· Per UE: Huawei, HiSilicon, Nokia, CMCC, DOCOMO
· not band specific feature
· FDD/TDD differentiation is not necessary: Huawei, HiSilicon, CMCC
· no justification or evidence to support the need
· Per band: Qualcomm, MediaTek, Spreadtrum
· different band may have different requirement and sub-group features
· potential UE testing differentiation among licensed, unlicensed, and NTN band
	Company
	Comment

	Panasonic
	Per UE with differentiation on unlicensed and NTN.

	QC
	UE development and commercialization across different bands are likely to be different. IODT requirements are likely to be different. Strongly suggest going with “per band”.

	ZTE
	Per UE without FDD/TDD differentiation. 

	Apple
	Per band

	Samsung
	Legacy relevant UE capabilities vary between per band and per UE.  E.g., 
type1-PUSCH-RepetitionMultiSlots, type2-PUSCH-RepetitionMultiSlots, pusch-RepetitionMultiSlots,  per UE.  
type1-PUSCH-RepetitionMultiSlots-v1650, type2-PUSCH-RepetitionMultiSlots-v1650, pusch-RepetitionMultiSlots-v1650  per band
Looks like either option would be fine?

	vivo
	Per band




Low priority question 2-4:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 30-1 to 30-2a 
	Company
	Comment

	
	

	
	

	
	




Low priority question 2-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 30-1 to 30-2a which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




3. 30-3 to 30-3a: TB processing over multi-slot PUSCH
In [1], FGs 30-3 to 30-3a are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG
	[11-6]
	Yes
	N/A
	UE does not support TB processing over multi-slot PUSCH.
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD
	Yes
	N/A
	
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]
	Huawei, HiSilicon
	The type of the granularity
Proposal 6: For the type of the granularity, per band for FG 30-4/4a/4b/4c/4d/4e/4f/4g and per UE for other FGs are preferable.
The need of FDD/TDD differentiation
Proposal 7: For FG 30-1 to FG 30-6, FDD/TDD differentiation is not necessary.
The structure of the features about enhanced PUSCH repetition type A and TBoMS
Proposal 10: For the features about enhanced PUSCH repetition type A and TBoMS,
· Only one FG for both CG and DG is sufficient.
· Repetition of TBoMS should be kept as a separate FG.


	[3]
	vivo
	[bookmark: PP2]Proposal 2: For TBoMS, feature 30-2 should be considered as prerequisite feature for feature 30-3. 
Besides, FG 30-2 is split to 2 separate FG, i.e. one for CG and one for DG. Similarly, CG and DG should be split for FG 30-3 and FG 30-3a.
[bookmark: PP3]Proposal 3: For TBoMS, CG and DG should be split for FG 30-3 and FG 30-3a.
Besides, for TBoMS repetition, it should be separated feature in addition to FG 30-3. Current FG structure for TBoMS should be kept.
[bookmark: PP4]Proposal 4: TBoMS with repetition should be a separated FG, i.e., FG 30-3a, and it should not be merged to FG 30-3.


	[4]
	ZTE
	Proposal 3: For FG 30-3 for TBoMS, no prerequisite FG is needed and per UE reporting is sufficient.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type

	Need of FDD/TDD differentiation

	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG type 2 in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG
	[11-6]
	[Per UE]
	FFS No

	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD 30-3
	[Per UE]
	FFS No





	[5]
	CATT
	There is an FFS on whether to split FG 30-3 into 2 or more separate FGs, e.g. for DG and CG respectively. In our view, TBS calculation and coding across different slots is a common function/capability for both DG and CG. There is no need to split FG 30-3 into separate FGs.
Proposal 4: No need to split FG 30-3 into separate FGs.
There is an FFS on whether to merge FG 30-3a with FG 30-3. We think it is fine to keep FG 30-3a independent with FG 30-3, since there is no strong motivation to mandate the combination of TBoMS and repetition. 
Proposal 5: Prefer to have separate FG 30-3a independent from FG 30-3.
Regarding to the prerequisite FGs for FG 30-3a, we think FG 30-3 should be enough. There seems no strong correlation between repetition of TBoMS and repetition of single slot transmission, and thus no need to include other FG as prerequisite FG.
Proposal 6: The prerequisite feature group(s) for FG 30-3a is FG 30-3.

	[6]
	Samsung
	Proposal 2: Update FG 30-3 by removing FFS.
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG




	[7]
	NTT DOCOMO
	At the RAN1#107-e meeting, the structure of FGs 30-3 was discussed [2]. Regarding whether/how to separate FG 30-3, we do not think it needs to be split into multiple FGs for DG and type2 CG. As DG and type 2 CG are expected to have the same allocated slot indication mechanism, they can be merged into one FG. This follows the same structure of FG 11-6, where TDRA-based repetition factor indication FG covers both DG and type 2 CG. 
Proposal 4: FGs 30-3 does not need to be split into multiple FGs for DG and type2 CG.
Regarding whether to separate the capability for TB processing over multi-slot PUSCH (TBoMS) and repetitions of TBoMS, we prefer to introduce separate FGs. Repetitions of TBoMS requires a unique RV assignment: RV cycling where each RV index is assigned over consecutive multiple slots. It is not necessary to mandate supporting the repetition of TB processing over multi-slot PUSCH when UE has the capability of TBoMS. 
Proposal 5: Repetitions of TBoMS and TBoMS should be captured as different FGs.
It was discussed that the FGs are supported per UE or per band. Since TBoMS and repetition of TBoMS are not the band specific feature, the FG can be per UE. Also, the TBoMS is designed to be applied even over the non-consecutive slots. For this reason, the differentiation between TDD and FDD is not necessary.
Proposal 6: FG 30-3 can be supported per UE with no differentiation between TDD and FDD.
[bookmark: _Hlk92467646]Since the repetition and TBoMS can be viewed as independent features, FG 11-6 does not need to be prerequisite FGs. On the other hand, the repetition of TBoMS is the combination of TBoMS and repetition type A with available slot determination. Hence, the prerequisite FGs of FG 30-3a should be FGs 11-6, FG 30-3, and merged FGs 30-2 and 30-2a.  
Proposal 7: There is no prerequisite FG of FG 30-3.
Proposal 8: The prerequisite FGs of FG 30-3a should be FGs 11-6, FG 30-3, and merged FGs 30-2 and 30-2a.

	[8]
	Spreadtrum Communications
	Whether or not to merge FG 30-3 and 30-3a
With or without repetition of TB processing over multi-slot PUSCH should be separate FGs, to keep consistence with repetition features in Rel-15. Thus, we do not support to merge FG 30-3 and 30-3a.
Split FG 30-3 and 30-3a into at least DG and CG separate FGs
We support separate TB processing over multi-slot PUSCH for DG-PUSCH and Type 2 CG-PUSCH in RRC connected mode respectively. Because Type 1 CG-PUSCH is not supported for TBoMS yet. So FG 30-3 can be divided into two separate FGs, so does FG 30-3a can also be split into two separate FGs.
1. Keep separate FG 30-3 and 30-3a.
1. FG 30-3 and 30-3a can be additionally divided into two separate FGs for DG-PUSCH and Type-2 CG-PUSCH.

	[9]
	Qualcomm Incorporated
	Proposal 6: Ensure UE capabilities for TB Processing over multiple slots are separately indicated for CG and DG scenarios:
· Split 30-3 into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
Proposal 7: To better align with R15 UE capability on supporting PUSCH repetitions, introduce a separate capability for TBoMS repetition.  
Proposal 8: Consider the following additional feature for TBOMS:
· Maximum concurrent TBOMS transmissions supported by a UE across all carriers when operating in UL-CA.
	30. NR_cov_enh
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG
	[11-6]
	Yes
	N/A
	UE does not support TB processing over multi-slot PUSCH.
	[Per UE] Per Band
	FFS N/A
	No N/A
	N/A
	
	Optional with capability signalling

	30. NR_cov_enh
	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD
	Yes
	N/A
	
	[Per UE] Per Band
	FFS N/A
	No N/A
	N/A
	
	Optional with capability signalling




	[10]
	OPPO
	We are fine to keep a separate FG for TBoMS with repetition. The agreed FG 30-3a can be kept, and FFS is removed. 
Proposal 1：For FG 30-3a, the current agreed structure is kept. FFS is removed. 
In our view, TBoMS capability for DG and CG can be merged in the same FG, as shown in current structure. TBoMS for DG and CG are supported as a whole feature.
Proposal 4：Keep current structure of FG30-3 and remove FFS. 


	[11]
	Intel Corporation
	[bookmark: _Ref83197070]Table 2. UE feature groups for TBoMS
	Index
	Feature group
	Components

	30-3
	TB processing over multi-slot PUSCH for DG-PUSCH
	Support of TB processing over multi-slot PUSCH in RRC connected mode for DG-PUSCH.

	30-3a
	TB processing over multi-slot PUSCH for CG-PUSCH
	Support of TB processing over multi-slot PUSCH in RRC connected mode for CG-PUSCH.


Proposal 2
· For TBoMS, split FG30-3 into DG-PUSCH and CG-PUSCH.
· Consider Table 2 for UE feature groups of TBoMS.

	[12]
	Apple
	For FG30-3, the FG of dynamic grant scheduled TBoMS and configured grant based TBoMS can be separated defined, as the implementation and specification impacts are different, especially how to support type 1 configured grant for TBoMS is not clearly defined yet.
Proposal 3: FG30-3 is split into two separated FGs for dynamic grant based TBoMS and configured grant based TBoMS respectively.
For TBoMS frequency hopping, it was agreed that for a single TBoMS transmission and TBoMS repetitions, the legacy Rel-15/16 intra-slot and inter-slot frequency hopping framework used in PUSCH repetition Type A is supported. Even no new frequency hopping scheme is defined for TBoMS, it still needs a UE feature to differentiate the UE whether inter-slot/intra-slot frequency hopping is supported by TBoMS.
Proposal 4: Introducing FG30-3b to specify intra-slot and inter-slot frequency hopping for TBoMS.

	[13]
	Xiaomi
	For the UE feature of single TBoMS PUSCH, whether to split FG 30-3 into several separate FGs was discussed in the last meeting but there was no conclusion yet. Just as PUSCH repetition type A and type B in Rel-16, both configured grant and dynamic grant are described in the same FG, we can’t see the necessity to split FG 30-3 into different FGs. 
Proposal 2: Don’t support split FG 30-3 into several separate FGs for DG and CG
Proposal 3: Don’t support taking FG 11-6 and FG 30-2 as the prerequisite feature groups for FG 30-3.
In addition, whether the currently mechanism of TBoMS PUSCH can work well in some bands without any additional enhancements, such as unlicensed bands or NTN bands, may need to be further discussed. And if any enhancement is needed, this feature may not be supported in these bands in Rel-17. Of course, to be conservative, the type of FG 30-3 could be per band.
Proposal 4: The type of FG 30-3 is per band.
As for other aspects related to the spectrum, TBoMS PUSCH is supported in both FR1 and FR2 bands, as well as in both TDD and FDD bands, and the general design is the same for these spectrum bands. Thus, we think there is no need to distinguish between FDD and TDD bands, as well as between FR1 and FR2 bands for FG 30-3.
Proposal 5: No need to differentiate between FDD and TDD bands, and between FR1 and FR2 bands for FG 30-3.
Proposal 6: Don’t support to merge the repetition of TBoMS PUSCH with FG 30-3.
Proposal 7: FG 11-6, FG 30-2, FG 30-2a and FG 30-3 should be the prerequisite FGs for FG 30-3a.

	[14]
	China Telecom
	Proposal 2: FGs for TB processing over multi-slots.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	30. NR_cov_enh
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG in RRC connected mode.
Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG
	[11-6]
	UE does not support TB processing over multi-slot PUSCH.
	[Per UE]
	FFS
	No
	N/A

	30. NR_cov_enh
	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD
	
	[Per UE]
	FFS
	No
	N/A




	[15]
	Sharp
	We do not see much difference between DG-TBoMS and CG-TBoMS in terms of complexity, because the only difference is how the UL grant is provided. Therefore, for simplicity, our preference is to not split FG 30-3 into 2 separate FGs.
Proposal 4: 
· Keep FG 30-3 as is, i.e., FG 30-3 covers both DG and CG.
As for whether to merge FG 30-3a into FG 30-3 or not, We do not have a strong preference on it. But, the TBoMS with repetitions is not a simple combination of the TBoMS feature and the PUSCH-repetition feature, because the TBoMS itself borrows the Type A repetition framework. Therefore, we are fine with having FG 30-3a separately from FG 30-3.
Proposal 5: 
· Keep FG 30-3a as is, i.e., FG 30-3a is not merged to FG 30-3.

	[16]
	MediaTek
	Proposal 4: For TBoMS with FG 30-3, split FGs into 3 FGs: DG, CG Type 2 and CG Type 1 (if supported).

	[17]
	CMCC
	Proposal 5: 
Whether to split FG30-3 into DG and CG should follow the same spirit of FG 30-1 to 30-2a.
Proposal 6:
The perquisite feature groups of FG 30-3a should be [11-6], [30-2], [30-1].

	[18]
	Nokia
	・OK to split in 2 FGs for DG ad CG, for consistency with other FGs for coverage enhancements
・Per UE

	[19]
	Ericsson
	[bookmark: _Ref86954110]Table 2: Capabilities for Transport Block over Multi-slot PUSCH
	Index
	Feature group
	Components
	Prerequisite feature groups
	Comments

	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH for DG and CG without repetition in RRC connected mode.
FFS whether to split FG 30-3 into at least 2 separate FGs: 1st one for DG, 2nd one for CG

	[11-6]
	

	30-3a
	Repetition of TB processing over multi-slot PUSCH
	Support Repetition of TB processing over multi-slot PUSCH in RRC connected mode.
FFS whether to merge with FG 30-3
	TBD[30-3]
	



1. [bookmark: _Toc92741457]UE features for transport block over multi-slot PUSCH are defined according to Table 2.





Discussion
[FL1] High priority question 3-1:
· Companies are encouraged to provide views on whether/how to separate FG 30-3, e.g., 
· Option 1: Keep current structure
· ZTE, CATT, SS, OPPO, DCM, Xiaomi, CT, Sharp, Spreadtrum
· As Rel-16
· Option 2: Split 30-3 into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· QC, MTK, CMCC
· As Rel-15
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG
· vivo, Intel, Apple, Nokia, 
· implementation and specification impacts are different
· how to support type 1 configured grant for TBoMS is not clearly defined yet
	Company
	Comment

	Samsung
	Option 1

	Intel
	We prefer Option 3. Prefer a unified principle for enhancements on PUSCH repetition type A and TBoMS

	NTT DOCOMO
	We prefer Option 1 to follow the structure of Rel-16 PUSCH dynamic repetition factor indication. 

	Panasonic
	Option 3 as middle ground between Option 1 and 2.

	QC
	Prefer a uniform handling of all UE capabilities under R17 Cov Enh. 
Suggest going with Option 2 as first preference, with Option 3 as second preference

	Ericsson
	Option 1.

	CATT
	Prefer Option 1.

	ZTE
	Option 1. The fundamental functions (e.g., rate matching, TBS determination, UCI multiplex etc.) of TBoMS procedure are the same for DG and CG. 

	OPPO
	Option 1.

	Sharp
	We prefer Option 1.

	Nokia, NSB
	Option 3

	vivo
	Option3

	Apple
	First preference is Option 3; second preference is Option 2, supporting CG type 1 is subject to discussion under AI.8.8.1.2.

	Xiaomi
	Option 1.

	MediaTek
	Prefer Option 2, OK for Option 3.

	Moderator
	Summary of companies view
· Option 1: Keep current structure
· ZTE, CATT, SS, OPPO, DCM, Xiaomi, CT, Sharp, Spreadtrum, Samsung, Ericsson, CATT
· As Rel-16
· Option 2: Split 30-3 into 3 separate FGs: 1st one for DG, 2nd one for type 1 CG, 3rd one for type 2 CG
· QC, MTK, CMCC, Apple, MTK
· As Rel-15
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG
· vivo, Intel, Apple, Nokia, NSB, Panasonic, QC, MTK
· implementation and specification impacts are different
· how to support type 1 configured grant for TBoMS is not clearly defined yet
· a unified principle for enhancements on PUSCH repetition type A and TBoMS

Given that Option 1 and 3 have more support, following proposal is made
[GTW1] High priority proposal 3-1:
· Further discuss whether/how to separate FG 30-3 from following options
· Option 1: Keep current structure
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG


· 

	FL2
	Following agreement was made in the GTW session on Jan 18. 
Agreement
· Further discuss whether/how to separate FG 30-3 from following options
· Option 1: Keep current structure
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG

Companies are invited to provides view whether to support Option 1 or 3. Please also try to address the concern from other side.

	Panasonic
	Our proposal is Option 3 as the use case difference might lead to the situation that the network support only either DG or CG. Then, IODT availability can be concern. Signaling concern is more related to per band or not.

	NTT DOCOMO
	We prefer Option1. Option 1 follows the same structure of Rel-16 PUSCH dynamic repetition factor indication, and it also makes the network management easier.

	Huawei, HiSilicon
	Prefer Option 1

	vivo
	We support option3

	CATT
	We prefer Option 1. It aligns the numberOfSlots application for TBoMS. 

	Intel
	We prefer Option 3. Unified solution for enhancement on PUSCH repetition type A and TBoMS.

	Ericsson
	Option 1. If we focus on DG-PUSCH and Type 2 CG-PUSCH, there is only one prerequisite FG, [11-6], so no need to split. Note that 11-6 already depends on one of 5-16 (Type 2 CG PUSCH repetition) and 5-17 (DG PUSCH repetition)., so it does not seem necessary to split yet again into CG and DG for 30-3.

	Xiaomi
	We prefer Option 1 which follows the same structure of Rel-16 PUSCH repetitions. 
@ Panasonic, is there any problem on Option 1 even if the network support only either DG or CG?

	QC
	Option 3

	ZTE
	Prefer Option 1

	Nokia, NSB
	Option 3

	CMCC
	Option 1

	Moderator
	Summary of companies view
· Option 1: Keep current structure
· ZTE, CATT, SS, OPPO, DCM, Xiaomi, CT, Sharp, Spreadtrum, Samsung, Ericsson, CATT, HW/HiSi, CMCC
· As Rel-16
· It aligns the numberOfSlots application for TBoMS
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG
· vivo, Intel, Apple, Nokia, NSB, Panasonic, QC, MTK
· implementation and specification impacts are different
· how to support type 1 configured grant for TBoMS is not clearly defined yet
· a unified principle for enhancements on PUSCH repetition type A and TBoMS
· use case difference might lead to the situation that the network support only either DG or CG
· easier IODT

This issue can be further discussed after the GTW session

	FL3
	Similar to proposal 3-5, a compromised proposal can be made to have a finer granularity than per UE while keep current structure. Also, it would be good to provide the motivation to separate CG and DG specific to TBoMS.
Companies are invited to provides further view whether compromised proposal is acceptable or not. Please also try to address the concern from other side.

[FL3] High priority compromised proposal 3-1’:
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG, with supporting a finer granularity than per UE


	Panasonic
	We would like to understand more concrete on what is a finer granularity than per UE.

	Apple
	Does the finer granularity mean per band, per band combination, or per FS, or per FSPC? or further discussion one of these?

	NTT DOCOMO
	We prefer per UE. Finer granularity turns out to be large overhead, and there is no difference of TBoMS function according to frequency. Also, we would rather not split the structure for DG and CG to align with Rel-16 structure. On the other hands if split FGs are beneficial for early release of the function to the market, we can live with them too.

	Huawei, HiSilicon
	We don’t see any issue for no splitting
We do not feel that a finer granularity than per UE can solve any potential IoDT concern of companies proposing separate FGs for CG and DG.
Therefore, the granularity is supposed to be discussed separately.

	Samsung
	Same comment as above proposal 2-1’

	Nokia, NSB
	Those issues are independent, we do not agree with finer granularity here and it doesn’t even address the original concerns.

	ZTE
	Same comment as for proposal 2-1’.

	Ericsson
	We support Option 1 of proposal 3-1 and can accept in principle the compromise proposal 3-1’.
[11-6] is the only one FG for Rel-16 PUSCH repetition Type A with dynamic repetition factor. Its prerequisite FG is one of {5-16, 5-17}. If a UE indicates its support of [11-6] and [5-16], it means it supports Type 2 CG-PUSCH with dynamic repetition factor. We didn't have a separate FG [11-6a] for it. Similar logic can be reused here, by setting the prerequisite FG of the merged FG as one of {5-16, 5-17}. A UE doesn’t have to support both of {5-16, 5-17} to indicate support for the merged FG.
If it helps to resolve IOT concerns, we will not insist on per UE capability.  However, as others have commented, ‘finer granularity’ is a little too broad.  We can be OK with per band.  Suggest:
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG, with a finer per band granularity than per UE

	Intel
	Same comment as for proposal 2-1’.

	QC
	Same comment as earlier FL3 proposal. We are a bit more hesitant here as TBOMS is a completely new feature. We would ideally like a split and indicate it at the per band granularity, but we can accept the compromise on offer.

	Moderator
	No companies have provided the motivation to separate CG and DG specific to repetition TBoMS. Also, a number of companies don’t support the compromised proposal 3-1’
Given the stuck situation, following revised proposal 3-1’ is set for GTW session for further discussion
[GTW3] High priority compromised proposal 3-1’:
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG, with a finer per band granularity than per UE


	Moderator
	This proposal could not be discussed in the GTW session on Jan 24. Let’s further discuss directly over the RAN1 reflector whether we can converge together with proposals 2-1’/2-2’/3-1’/3-5’ as follows, with a update for clarification from Ericsson provided offline.

High priority compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity


	Moderator
	This proposal was discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




[FL1] High priority question 3-2:
· Companies are encouraged to provide views on whether to add an FG for the maximum concurrent TBoMS transmissions supported by a UE across all carriers when operating in UL-CA
· Support: QC
	Company
	Comment

	Moderator
	Proponent is strongly encouraged to provide the motivation to add this FG

	QC
	A UE needs to scope out hardware requirements based on how many circular buffers needs to be maintained/managed concurrently. 
A worst case scenario is required to scope this out. This UE capability conveys this worst case assumption. 
For companies opposed to this, we would like to know what in their view is the maximum concurrent TBOMS transmissions a UE is likely to encounter and how this number is arrived at.

	Ericsson
	The need for this FG is unclear to us, and should be first discussed within 8.8.1.2

	Nokia, NSB
	Do not support

	vivo
	We are fine to further discuss it. 

	Apple
	Whether TBoMS  supports UL CA should be discussed under AI8.8.1.2. 

	MediaTek
	No need to support CA/DC case in R17 since there is no thorough study for coverage enhancement. 

	Moderator
	Further input is necessary

	FL2
	Given the motivation has been provided from proponent (QC), companies are encouraged to provide views on whether to add this FG

	Panasonic
	We agree Apple comment, i.e. whether TBoMS supports UL CA should be discussed under AI8.8.1.2.

	NTT DOCOMO
	Since it is still not clear to us why the circular buffers can be problem, we prefer further discussion. 
In our understanding, it is not an issue, because the starting point of bit selection at each slot can be calculated anytime even before the first slot for TBoMS, which is similar to PUSCH repetition type A. 

	Huawei, HiSilicon
	The discussion seems unnecessary at this stage because of unclear motivation. Regarding the number of circular buffers, we don’t see difference between normal PUSCH repetition Type A on UL-CA and TBoMS on UL-CA. May proponent could clarity it a bit more.

	Samsung
	Same view with Apple, Panasonic….

	CATT
	Not sure the necessity. In our view the requirement of TBoMS should be similar to PUSCH repetition type A.

	Intel
	It is not clear to us whether this new FG is needed.

	Ericsson
	Thanks to Qualcomm for the further explanation.  May we ask how TBoMS is different with respect to the number of circular buffers needed with HARQ or repetition Type A?

	Xiaomi 
	Not clear to us why this FG is needed.

	Qualcomm
	We are okay to take this up in 8.8.1.2 before bringing it up here. We will bring it to the FL’s attention.
A question that might help bring clarity: can we have multiple TBOMS transmissions occurring concurrently in a CC? i.e., are interlaced TBOMS transmissions allowed?

	Nokia, NSB
	Perhaps better to wait for conclusion from AI 8.8.1.2 before addressing this issue here.

	CMCC
	Fine to move to AI 8.8.1.2 for further discussion

	Moderator
	As suggested by many companies and also accepted by proponent, this issue can be further discussed after some progress is made in AI 8.8.1.2




[FL1] High priority question 3-3:
· Companies are encouraged to provide views on whether to merge FG 30-3 and FG30-3a
· No: Huawei, HiSilicon, vivo, ZTE, CATT, DCM, Spreadtrum, QC, OPPO, Intel, Xiaomi, Sharp. E///
· Repetitions of TBoMS requires a unique RV assignment: RV cycling where each RV index is assigned over consecutive multiple slots
· Yes: CT
	Company
	Comment

	Samsung
	Fine with not merging

	Intel
	No need to merge. 

	NTT DOCOMO
	No need to merge. Repetitions of TBoMS is different from single TBoMS in a sense that RV index is cycled per multiple slots.

	Panasonic
	Our preference is “Yes”. If FG 30-3 and FG30-3a is not merged, the new values proposed by Ericsson is necessary.

	QC
	Let us not merge.

	Ericsson
	A UE that supports TBoMS should not be also to required to support TBoMS repetition, since the performance gains from repetition of TBoMS are not clear, and retransmission is also possible.  Moreover, we just agreed to add an FG for 30-3a last meeting, so it is hard to motivate to revert that decision this meeting.

	CATT
	The motivation of merging is not strong.

	ZTE
	Prefer not to merge. 

	OPPO
	Separate FGs with no merging.

	Sharp
	Fine with not merging.

	Nokia, NSB
	No need to merge

	China Telecom
	If we are the single company supporting to merge FG 30-3 and FG30-3a, we can accept the majority view. But we would like to point out that repetition of TBoMS is essential to overcome the drawback of option C, it is desired to support repetition of TBoMS. 

	vivo
	No need to merge

	Apple
	No need to merge

	Xiaomi
	No need to merge.

	Vodafone
	We share the same view as CT, one of the arguments to pursue Option C was that enabling repetitions would reduce its performance degradation.

	Moderator
	Summary of companies view
· No: Huawei, HiSilicon, vivo, ZTE, CATT, DCM, Spreadtrum, QC, OPPO, Intel, Xiaomi, Sharp. E///, Samsung, Nokia, NSB
· Repetitions of TBoMS requires a unique RV assignment: RV cycling where each RV index is assigned over consecutive multiple slots
· Yes: [CT], Panasonic, Vodafone
· If FG 30-3 and FG30-3a are not merged, the new values proposed by Ericsson is necessary.
· Enabling repetitions would reduce its performance degradation

Given that majority companies does not support to merge FG 30-3 and FG30-3a, following proposal is made
· 

	FL2
	Following agreement was made in the GTW session on Jan 18.
[bookmark: _Hlk93448115]Agreement
· FG 30-3 and FG30-3a are not merged




[FL1] High priority question 3-4:
· Companies are encouraged to provide views on whether to add FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS
· Support: Apple
	Company
	Comment

	Intel
	No need to add this FG. It is part of FG discussion under DMRS bundling 

	NTT DOCOMO
	Since frequency hopping and TBoMS are different features, we are fine to add FG for frequency hopping of TBoMS.

	Panasonic
	Support

	QC
	As Intel points out, we think it suffices to handle this under DMRS bundling.

	Ericsson
	We are open to discuss this, but wonder why 5-10 is insufficient.

	CATT
	Same understanding as Ericsson.

	ZTE
	Suggest to discuss under DMRS bundling first. 

	Nokia, NSB
	Not needed

	vivo
	Not needed

	Apple
	We prefer to introduce new FG, otherwise it would be mandatory for TBoMS supporting intra and inter-slot hopping.

	Xiaomi
	Same view as Ericsson.

	MediaTek
	Support. Inter-slot hopping can be decoupled with DMRS bundling. So it can be discussed separately for TBoMS case.

	Moderator
	Summary of companies view
· Support: Apple, DOCOMO, Panasonic, MTK
· Not support: Intel, QC, Nokia, NSB, vivo
· It is part of FG discussion under DMRS bundling
· Open to discuss: Ericsson, CATT, Xiaomi
· why 5-10 is insufficient
· Wait for progress in DMRS bundling: ZTE

Given there is no majority view, further discussion in GTW session is necessary

	FL2
	This issue was discussed in the GTW session on Jan 18 but no consensus was achieved. 
It seemed companies may have different understanding especially on following aspects.
· Why FG 5-10 is not sufficient?
· What is the relationship with DMRS bundling?
Therefore, companies are encouraged to provides view on the above aspects. Please also try to address the concern from other side.

	Panasonic
	With the clarification that this is the case not to enable DMRS bundling, we don't see the need.

	NTT DOCOMO
	We are fine with not adding the FG.
Without adding this FG, FG5-9, FG 5-10, FG 30-4e covers intra-slot FH, inter-slot FH, inter-slot FH with slot bundling even for TBoMS, respectively.

	Huawei, HiSilicon
	In our understanding, for inter-slot FH and intra-slot FH, FG 5-9 and 5-10 are sufficient. It is unclear why a new FG dedicated to TBoMS is necessary.

	Samsung
	Agree with the points summarized in FL2. No need.

	CATT
	Agree with DOCOMO and HW. FH and TBoMS are independent but can be combined for use. No need to split a FG specific to TBoMS (whose pattern is just identical to the legacy pattern).

	Ericsson
	Unfortunately, we still don’t understand why 5-10 is not enough.

	Xiaomi
	Agree with DCM, HW and CATT.

	QC
	Lets wait for more clarity from the proponents.

	ZTE
	Agree with Panasonic. In case DMRS bundling is not enabled, we don’t see the need similar as we have done for PUSCH repetition type A. In case DMRS bundling is enabled, FG 30-4e is sufficient. 

	CMCC
	No need for a new FG for TBOMS specific FH.

	Moderator
	Summary of companies view
· Support: Apple, MTK
· Not support: Intel, QC, Nokia, NSB, vivo, Panasonic, DCM, HW/HiSi, DCM, CATT, E///, Xiaomi, ZTE, CMCC
· FG5-9, FG 5-10, FG 30-4e covers intra-slot FH, inter-slot FH, inter-slot FH with slot bundling even for TBoMS, respectively
· Wait for progress in DMRS bundling: ZTE

Given majority companies does not support to add FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS, following proposal is made
[GTW2] High priority proposal 3-4:
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced


	FL3
	This proposal could not be discussed in the GTW session on Jan 20. Companies are invited to provide view whether proposal 3-4 is acceptable or not
[FL3] High priority proposal 3-4:
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced


	Panasonic
	We would like to clarify above further as following.
•	FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS for non-DMRS bundling case is not introduced

	Apple
	We are fine not to introduce the FG for intra/inter frequency hopping for TBoMS. We would like to know whether frequency hopping is mandatory required for TBoMS or not without a FG and without a component. We agree that frequency hopping interworking with DMRS bundling can be discussed separately.

	NTT DOCOMO
	Support the proposal. 

	Huawei, HiSilicon
	Support.

	Samsung
	Support

	Nokia, NSB
	Support

	ZTE
	Support. Or, to be more accurate, we can change to ‘FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced, except for FG 30-4e which can be further discussed.’

	Ericsson	
	Support the proposal, and prefer ZTE’s wording.

	Intel
	Support the wording from ZTE. 

	QC
	As Apple suggests, we can add it as a component to TBOMS FG.

	Moderator 
	Given majority companies support proposal 3-4, the same proposal is set for GTW session with clarification
[GTW3] High priority proposal 3-4:
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced, except for FG 30-4e which can be further discussed


	Moderator
	Following agreement was made in GTW session on Jan 24.
[bookmark: _Hlk93932156]Agreement
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced





[FL1] High priority question 3-5:
· Companies are encouraged to provide views on whether/how to separate FG 30-3a for DG, type1 CG and type2 CG e.g., 
· Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG:
·  vivo, Spreadtrum
	Company
	Comment

	Samsung
	No split

	Intel
	No need to split. Similar principle as for enhancement on PUSCH repetition type A

	NTT DOCOMO
	No need to split. We prefer the same structure as 30-3.

	QC
	Strongly in favor of splitting; same reasoning as earlier features --- DG and CG development and commercialization timelines are quite different. This aids IODT and staggered UE feature development.

	Ericsson
	Not clear to us why this should have a different split than for 30-3 in proposal 1.  Our first preference is not to split.

	CATT
	No need to split.

	ZTE
	No need to split. 

	OPPO
	Prefer not to split.

	China Telecom
	No need to split.

	vivo
	Splitting between DG and CG is needed, similar to other feature

	Apple 
	Support to split.

	Xiaomi
	No need to split.

	MediaTek
	Support the proposal for split.

	Moderator
	Summary of companies view
· Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG:
·  vivo, Spreadtrum, QC, Apple, MTK
· DG and CG development and commercialization timelines are quite different
· No need to split
· Samsung, Intel, DOCOMO, Ericsson, CATT, ZTE, OPPO, CT, Xiaomi
· Similar principle as for enhancement on PUSCH repetition type A
· same structure as 30-3

Given that majority companies don’t support to separate FG 30-3a, following proposal is made
[GTW1] High priority proposal 3-5:
· FG 30-3a is not separated to multiple FGs 

	FL2
	This issue could not be discussed in the GTW session on Jan 18. Companies are encouraged to provides view on whether proposal 3-5 is acceptable or not. Please also try to address the concern from other side.
[FL2] High priority proposal 3-5:
· FG 30-3a is not separated to multiple FGs

	NTT DOCOMO
	No need to split. Also, we prefer the same structure as 30-3.

	Samsung
	Fine with proposal 3-5

	CATT
	Support.

	Ericsson
	Support proposal 3-5.  The decision to split into DG and CG should be aligned between 30-3 and 30-3a.  

	Xiaomi
	Support proposal 3-5.

	QC
	Suggest splitting. DG-CG differentiation is useful.

	ZTE
	Support

	CMCC
	Support

	Moderator
	Summary of companies view
· Split 30-3a into 2 separate FGs: 1st one for DG, 2nd one for CG:
·  vivo, Spreadtrum, QC, Apple, MTK
· DG and CG development and commercialization timelines are quite different
· No need to split
· Samsung, Intel, DOCOMO, Ericsson, CATT, ZTE, OPPO, CT, Xiaomi, CMCC, Nokia/NSB
· Similar principle as for enhancement on PUSCH repetition type A
· same structure as 30-3

Given that majority companies still don’t support to separate FG 30-3a, the same proposal is made
[GTW2] High priority proposal 3-5:
· FG 30-3a is not separated to multiple FGs


	FL3
	This proposal was discussed in the GTW session on Jan 20 but no consensus was achieved. A compromised proposal is made to have a finer granularity than per UE. Also, it was requested to provide the motivation to separate CG and DG specific to TBoMS.
Companies are invited to provides further view whether either of original or compromised proposal is acceptable or not. Please also try to address the concern from other side.
[FL3] High priority proposal 3-5:
· FG 30-3a is not separated to multiple FGs
[FL3] High priority compromised proposal 3-5’:
· FG 30-3a is not separated to multiple FGs, with a finer granularity than per UE


	Panasonic
	We would like to understand more concrete on what is a finer granularity than per UE.

	Apple
	Does the finer granularity mean per band, per band combination, or per FS, or per FSPC? or further discussion one of these?

	NTT DOCOMO
	We would rather support proposal 3-5, because repetition of TBoMS is the same function over all bands.

	Huawei, HiSilicon
	We support proposal 3-5. As commented above, the granularity should be discussed separately.

	Samsung
	Same comment as above proposal 2-1’

	Nokia, NSB
	We support 3-5. Proposal 3-5’ should not be discussed further as it is not a real compromise as discussed above. 

	ZTE
	Support proposal 3-5. 

	Ericsson
	We support proposal 3-5 and the can accept compromise proposal 3-5’ in principle.
[11-6] is the only FG for Rel-16 PUSCH repetition Type A with dynamic repetition factor. Its prerequisite FG is One of {5-16, 5-17}. If a UE indicates its support of [11-6] and [5-16], it means it supports Type 2 CG-PUSCH with dynamic repetition factor. We didn't have a separate FG [11-6a] for it. Similar logic can be reused here, by setting the prerequisite FG of the merged FG as one of {5-16, 5-17}. A UE doesn’t have to support both of {5-16, 5-17} to indicate support for the merged FG.
If it helps to resolve IOT concerns, we will not insist on per UE capability.  However, as others have commented, ‘finer granularity’ is a little too broad.  We can be OK with per band.  Suggest:
· FG 30-3a is not separated to multiple FGs, with a finer per band granularity than per UE

	Intel
	Same comment as for proposal 2-1’. Prefer a unified principle for enhancements on PUSCH repetition type A and TBoMS.

	QC
	Same comments as FL3 proposal for 30-3. We suggest mirroring our decisions for 30-3 here. We can take then as a pair and jointly resolve.

	Moderator
	No companies have provided the motivation to separate CG and DG specific to repetition TBoMS. Also, a number of companies don’t support the compromised proposal 3-5’
Given the stuck situation, following revised proposal 3-5’ is set for GTW session for further discussion
[GTW3] High priority compromised proposal 3-5’:
· FG 30-3a is not separated to multiple FGs, with a finer per band granularity than per UE


	Moderator
	This proposal could not be discussed in the GTW session on Jan 24. Let’s further discuss directly over the RAN1 reflector whether we can converge together with proposals 2-1’/2-2’/3-1’/3-5’ as follows, with a update for clarification from Ericsson provided offline.

High priority compromised proposal 2-1’/2-2’/3-1’/3-5’:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per band granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per band granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per band granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per band granularity


	Moderator
	This proposal was discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




Medium priority question 3-6:
· Companies are encouraged to provide views on whether the type of FG 30-3 should be per UE or per band
· Per UE: Huawei, HiSilicon, ZTE, DCM, CT, Nokia
· FDD/TDD differentiation
· Not necessary: Huawei, HiSilicon, ZTE, DCM, Xiaomi
· Per band: QC, Xiaomi, MTK
	Company
	Comment

	Panasonic
	Per UE

	Xiaomi
	Per band.

	vivo
	Per band




Low priority question 3-7:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 30-3
· No prerequisite FG: Huawei, HiSilicon, ZTE, DCM, Xiaomi, CT, E///
· FG 11-6: QC
· FG 30-2: vivo
	Company
	Comment

	
	

	
	

	
	




Low priority question 3-8:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 30-3a
· FG 30-3: Huawei, HiSilicon, ZTE, E///
· FG 11-6, 30-2, 30-2a, 30-3: DCM, Xiaomi
· FG 11-6, 30-1, 30-2: CMCC
	Company
	Comment

	
	

	
	

	
	




Low priority question 3-9:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 30-3 to 30-3a which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





4. 30-4 to 30-4g: DM-RS bundling
In [1], FGs 30-4 to 30-4g are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	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 consisitency and phase continuity to support DM-RS bundling for PUSCH/PUCCH
FFS dependence on modulation order
FFS dependence on back-to-back vs. non-back-to-back repetitions
	
	Yes
	N/A
	UE does not support DM-RS bundling for PUSCH/PUCCH
	[Per UE]
	FFS
	No
	N/A
	
	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
FFS whether to merge with FGs 30-4b/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [30-1] or [30-2]
	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
FFS whether to merge with FGs 30-4a/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
FFS whether to split to within-slot back-to-back transmission and across-slot back-to-back transmission
	[30-4], [11-5] [30-1]
	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
FFS whether to merge with FGs 30-4a/4b/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[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
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions
FFS whether to merge with FGs 30-4a/4b/4c
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[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
FFS whether to merge with FG 30-4f
	[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
FFS whether to merge with FG 30-4e
	[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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]
	Huawei, HiSilicon
	The structure of UE features about DMRS bundling
Based on the agreements reached in AI 8.8.1.3, whether DMRS bundling for repetition type B and TBoMS are supported, should depend on the respective UE capabilities. The structure of FG 30-4a/4b/4c should be kept.
[bookmark: OLE_LINK1]Proposal 1: The current structure of FG 30-4a/4b/4c should be kept, i.e. separate FGs of DMRS bundling should be kept for each transmission scheme repetition type A, repetition type B and TBoMS.
In general, it is reasonable to set the features for PUCCH and PUSCH, inter-slot bundling for PUCCH and PUSCH separately.
[bookmark: OLE_LINK2]Proposal 2: The current structure of FG 30-4d/4e/4f should be kept.
Alt 1: add “This is applicable for back-to-back transmissions” in the Components of FG 30-4a/4b/4c/4d, and introduce only one additional FG for DMRS bundling for non-back-to-back cases.
· Alt 2: split FG 30-4a/4b/4c/4d to features for back-to-back transmissions and non-back-to-back transmissions.
Alt 1 is more preferred between the two alternatives.
[bookmark: OLE_LINK3]Proposal 3: DMRS bundling for back-to-back cases and non-back-to-back cases should have separate FGs, e.g. add “This is applicable for back-to-back transmissions” in the Components of FG 30-4a/4b/4c/4d, and introduce only one additional FG for DMRS bundling for non-back-to-back cases.
Proposal 4: FG 30-4b should be kept as a single FG.
The value of maximum duration for DMRS bundling
Proposal 5: For FG 30-4, whether and how to report different value of the maximum duration for DMRS bundling for (a) different modulation orders (b) back-to-back and non-back-to-back, is up to RAN4.
The type of the granularity
Proposal 6: For the type of the granularity, per band for FG 30-4/4a/4b/4c/4d/4e/4f/4g and per UE for other FGs are preferable.
The need of FDD/TDD differentiation
Proposal 7: For FG 30-1 to FG 30-6, FDD/TDD differentiation is not necessary.


	[3]
	vivo
	[bookmark: PP5]Proposal 5: DMRS bundling related FGs should be per band.
[bookmark: PP6]Proposal 6: DMRS bundling related FGs should further distinguish B2B transmissions and Non-B2B transmission.
[bookmark: PP7]Proposal 7: Features for DMRS bundling for type-A PUSCH repetitions, type-B PUSCH repetitions, TBoMS, and PUCCH repetitions should not be merged.
[bookmark: PP8]Proposal 8:  Features for DMRS bundling with inter-slot frequency hopping for PUCCH and PUSCH, i.e., FG 30-4e and FG 30-4f should not be merged.


	[4]
	ZTE
	Proposal 4: Keep current FG structures for DM-RS bundling for back-to-back PUSCH/PUCCH transmissions, and additionally add one FG 30-4h for DMRS bundling among non-back-to-back transmissions, which includes PUSCH repetition type A, type B, TBoMS, and PUCCH repetitions. 
· The prerequisite of FG 30-4h is one of {30-4a, 30-4b, 30-4c, 30-4d}.
· ‘Need of FDD/TDD differentiation’ is ‘Yes’ for FG 30-4a and FG 30-4c, and ‘No’ for other FGs for DMRS bundling.

	[5]
	CATT
	Proposal 7: No need to consider maximum duration as modulation order-dependent capability.
It is also FFS the dependence on back-to-back vs. non-back-to-back repetitions. In the reply LS [2], RAN4 did not think maximum duration is affected by the gap (zero or non-zero). We think there is no need to differentiate these two cases. 
Proposal 8: No need to differentiate back-to-back or non-back-to-back repetitions for maximum duration.
For FG 30-4a/ FG 30-4b/ FG 30-4c/ FG 30-4d, it is FFS whether to merge them together. From capability point of view, when performing DMRS bundling, UE only cares the power consistency and phase continuity of the transmitted signal, but does not care the channel type. Hence, it is preferable to merge them into one feature group for simplicity.
Proposal 9: Prefer to merge FG 30-4a/ FG 30-4b/ FG 30-4c/ FG 30-4d together.
It is also FFS whether to split FG 30-4a/ FG 30-4b/ FG 30-4c/ FG 30-4d into back-to-back and non-back-to-back cases. With similar reason explained in the case of FG 30-4 above, we do not think there is a need to differentiate these two cases.
Proposal 10: No need to differentiate back-to-back or non-back-to-back case for FG 30-4a/ FG 30-4b/ FG 30-4c/ FG 30-4d.
It is FFS whether to merge FG 30-4e and FG 30-4f together. We think it is considerable to merge them, since there seems no reason why a UE can support enhanced inter-slot frequency hopping pattern in only one of PUSCH/PUCCH but not in the other one. 
Proposal 11: Prefer to merge FG 30-4e with FG 30-4f.

	[6]
	Samsung
	Proposal 3: Merge FGs 30-4b, and 30-4c into FG 30-4a and remove the corresponding FFS.
Proposal 4: RAN1 to clarify splitting FG for non-back-to-back transmission in relation with FG 30-4g (Restart DM-RS bundling after the events that violate power consistency and phase continuity).

	[7]
	NTT DOCOMO
	From WF recommendation in WF, the maximum duration does not hinge on the maximum duration [3]. Accordingly, UE does not need to report different values of maximum duration for DMRS bundling for different modulation orders. 
Proposal 9: No need to support the different values of maximum duration for DMRS bundling for different modulation orders.
As for the structure for FGs 30-4 and 30-4x, we think it is better to merge FGs 30-4a, 30-4b, and 30-4c. Joint channel estimation of PUSCH repetition type B and TBoMS is supported on the condition to reuse the design of joint channel estimation for PUSCH repetition type A. Accordingly, the capability of DM-RS bundling for PUSCH transmissions can be merged into one capability. On the other hand, the prerequisite FGs for this merged FG can be FG30-4 and FG PUSCH repetition type A, PUSCH repetition typeB or TBoMS, because these features can be supported independently.  
Proposal 10: FGs 30-4a, 30-4b, and 30-4c can be merged into the same FG, and the prerequisite FGs can be FG 30-4 and one of FGs 5-17, 11-5, or 30-3. 
Also, the discussion about whether to separate the capabilities of DMRS bundling for back-to-back transmission from non-back-to-back transmission is still open. Since the gain by separating them is still unclear, we prefer to merge them.
Proposal 11: No need to separate the capabilities for back-to-back transmission and non-back-to-back transmission unless specific reasons are mentioned. 

	[8]
	Spreadtrum Communications
	For the FGs 30-4a to 30-4d, we do not want to merge them. Each of them can be separate FGs, as the current structure. 
For the FG 30-4a to 30-4d, back-to-back transmission and non-back-to-back transmission can be split.
For the FG 30-4f and FG 30-4e, separate FGs are preferred.  
Keep FG 30-4g in the UE feature list, it was agreed in AI that up to UE capability of restarting DMRS bundling, as shown in the below.
	Agreement RAN1 107e
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. 



1. Separate FGs for 30-4a to 30-4d.
1. Split each of FGs 30-4a to 30-4d into two FGs of back-to-back transmission and non-back-to-back transmission.
1. Separate FG 30-4f and FG 30-4e.
1. Keep FG 30-4g in the UE feature list.

	[9]
	Qualcomm Incorporated
	Proposal 3: On UE features 30-4a to 30-4d: split these features into two components, one for back-to-back transmissions and another for non-back-to-back transmissions.
Proposal 4:  On UE features 30-4 to 30-4g: all features on DMRS Bundling (PUSCH and PUCCH) to be indicated at the per FS level. 
Proposal 5: On UE feature 30-4 for maximum duration for DMRS bundling, UE may report different values for (a) different modulation orders, (b) back-to-back and non-back-to-back transmissions. Consider splitting this into multiple components.

	[10]
	OPPO
	Proposal 5：Keep current structure of FGs 30-4 to 30-4d.
Proposal 6：Split FGs of 30-4x to back-to-back transmission and non-back-to-back transmission.
We are fine with the current structure if FGs 30-4e and 30-4f. 
Proposal 7：Keep current structure of FGs 30-4e and 30-4f.

	[11]
	Intel Corporation
	[bookmark: _Ref89980985]Table 3. UE feature groups for DMRS bundling
	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


	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	Support DM-RS bundling for PUSCH repetition type A, type B and TB processing over multi-slot PUSCH


	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	Support DM-RS bundling for PUSCH repetition type B


	30-4c
	[DM-RS bundling for TB processing over multi-slot PUSCH]
	Support DM-RS bundling for TB processing over multi-slot PUSCH


	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions



Proposal 3
· For UE features of DMRS bundling, split back-to-back and non-back-to-back PUSCH/PUCCH transmission. 
· Merge FGs 30-4b, 30-4c into FG 30-4a. 
· Consider Table 3 for UE feature groups of DMRS bundling.
[bookmark: _Ref89981297]Table 4. UE feature groups for inter-slot frequency hopping with inter-slot bundling
	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


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



Proposal 4
· Keep FGs 30-4e and 30-4f. 
· Consider Table 4 for UE feature groups of inter-slot frequency hopping with inter-slot bundling.

	[12]
	Apple
	For FG30-4g, it was agreed in last RAN1 meeting that UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. Thus, FG30-4g component need to update accordingly.
Proposal 5: Updating the FG30-4g to apply to dynamic event only.
For FG30-4a/4b/4c/4d, these features are associated with different transmission schemes. The prerequisite features are quite different. From UE implementation perspective, it’s preferred to keep each FG independent to leave more choices for UE implementation.
Proposal 6: Keeping FG30-4a, 4b, 4c, 4d as independent FG groups.


	[13]
	Xiaomi
	For FG30-4g, it has been agreed in last RAN1 meeting that UE is mandatory to support restarting DM-RS bundling due to semi-static events. Therefore, UE capability of restarting DMRS bundling is applied only to dynamic events. FG30-4g component need to update accordingly.
Proposal 8: Updating the FG30-4g to apply to dynamic event only.

	[14]
	China Telecom
	Proposal 3: 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

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	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
FFS dependence on modulation order
FFS dependence on back-to-back vs. non-back-to-back repetitions
	
	UE does not support DM-RS bundling for PUSCH/PUCCH
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	 30. NR_cov_enh
	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	Support DM-RS bundling for PUSCH repetition type A
FFS whether to merge with FGs 30-4b/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [30-1] or [30-2]
	UE does not Support DM-RS bundling for PUSCH repetition type A
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	 30. NR_cov_enh
	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	Support DM-RS bundling for PUSCH repetition type B
FFS whether to merge with FGs 30-4a/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
FFS whether to split to within-slot back-to-back transmission and across-slot back-to-back transmission
	[30-4], [11-5] [30-1]
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	 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
FFS whether to merge with FGs 30-4a/4b/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [30-3]
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	30. NR_cov_enh
	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions
FFS whether to merge with FGs 30-4a/4b/4c
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [4-23]
	UE does not support DMRS bunding for PUCCH repetitions
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	30. NR_cov_enh
	30-4e
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH and PUCCH
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH and PUCCH
FFS whether to merge with FG 30-4f
	[30-4a] or [30-4b] or [30-4c] or [30-4d]
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH or PUCCH
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	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
FFS whether to merge with FG 30-4e
	[30-4d]
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE] [per-FR or per-band]
	FFS
	No
	N/A

	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]
	UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity
	[Per UE] [per-FR or per-band]
	FFS
	No Yes
	N/A

	30. NR_cov_enh
	30-4h
	DM-RS bundling for PUSCH/PUCCH with non-back-to-back transmission
	Support DM-RS bundling for PUSCH/PUCCH with non-back-to-back transmission.
	[30-4a] or [30-4b] or [30-4c] or [30-4d]
	UE does not support DM-RS bundling for PUSCH/PUCCH with non-back-to-back transmission.
	[per-FR or per-band]
	FFS
	No Yes
	N/A




	[15]
	Sharp
	For PUSCH repetitions Type A and Type B and TBoMS, we see no functional difference in terms of DM-RS bundling, and as such a single FG is sufficient. In other words, FG 30-4a, FG 30-4b and FG 30-4c should be merged into one FG. On the other hand, it would be better to define a FG for DM-RS bundling for PUCCH separately from the one for PUSCH, because there could be some functional difference. For example, whether the configuration of DM-RS bundling for PUCCH is per-BWP or per-PUCCH resource/format is still under discussion, while the configuration of DM-RS bundling for PUSCH is per-BWP. To be safer, we propose keeping FG 30-4d separate from 30-4a/4b/4c.
Proposal 6: 
· FG 30-4b and FG 30-4c should be merged to FG 30-4a.
· Keep FG 30-4d separately from FG 30-4a.
As discussed above, it is better to have separate FGs for PUSCH and PUCCH, at least for now. Therefore, we propose keeping FG 30-4e and FG 30-4f separate.
Proposal 7: 
· Keep FG 30-4e and FG 30-4f separate.

	[16]
	MediaTek
	Proposal 5: For DMRS bundling with 30-4 to 30-4d, split FG into two FGs: one for B2B and the other for non-B2B transmissions. 
Proposal 6: For DMRS bundling with 30-4b, split FG into two FGs: one for within-slot B2B and the other for across-slot B2B. 
Proposal 7: For DMRS bundling with 30-4e and 30-4f, keep separated FGs for PUSCH and PUCCH enhancements.
Considering the UE implementation with potential different support of DMRS bundling for FDD and TDD due to the use case of the coverage enhancement and the additional complexity for TDD case w/ more events and non-consecutive slots, it is suggested to have TDD/FDD differentiation for FG 30-4 to 30-4f.
Proposal 8: For DMRS bundling with 30-4 and 30-4f, TDD/FDD differentiation is supported. 

	[17]
	CMCC
	Since the DMRS-bundling among PUSCH or PUCCH is almost the same and does not require additional UE capability, then the FGs 30-4b,4c and 4d could be merged into FG 30-4a. But during the discussion in AI 8.8.1.3, it has an explicit requirement in the agreements that repetition type B and TBOMS should depend on UE’s capability. Then the FG 30-4b and 4c cannot be merged into 30-4a. On the other hand, 30-4a for PUSCH repetition type A and 30-4d for PUCCH repetition could still be merged. Whether DMRS bundling is enabled for PUSCH and/or PUCCH depends on RRC configurations. Enhanced inter-slot frequency hopping within DMRS bundling for PUCCH and PUSCH require similar capability, then FG 30-4e and 30-4f could be merged. And as non-back-to-back transmission may require UE to maintain phase continuity and power consistency for the blank symbols between the transmissions, it is better to split back-to-back transmission and non-back-to-back transmission as an additional UE feature. 
Proposal 7:
· The FG 30-4b and 4c cannot be merged into 30-4a according to the agreements in AI 8.8.1.3.
· But FG 30-4a for PUSCH repetition type A and 30-4d for PUCCH repetition still have the possibility to be merged.
· It is proposed to split back-to-back transmission and non-back-to-back transmission as an additional UE feature, since the non-back-to-back transmission put additional requirements to UE compared with back-to-back transmission.
· FG 30-4e and 30-4f can be merged.
Proposal 8: 
According to last meeting’s agreement on dynamic event, the FG 30-4g should be updated as below,
	30. NR_cov_enh
	30-4g
	Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity
	Support restarting DM-RS bundling after the dynamic 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




	[18]
	Nokia
	・Do not merge 30-4a/b/c/d, as they refer to FGs that are independently signalled. If the FGs are merged, then it would force a UE to report support for DM-RS bundling on all corresponding cases. This is an unnecessary restriction, as for example a UE could support DM-RS bundling for PUSCH repetition type A, but not for Type B, and vice-versa. 
・No need to split back-to-back and non-back-to-back transmissions, as the constraints for non-back-to-back transmissions are already quite restrictive and should not require more complex UE design and/or testing.
・Per band

	[19]
	Ericsson
	[bookmark: _Ref83818977]Table 3: Capabilities for PUSCH and PUCCH Joint Channel Estimation
	Index
	Feature group
	Components
	Prerequisite feature groups
	Comments

	30-4
	[The maximum duration for DM-RS bundling]
	The maximum duration during which UE is able to maintain power consisitency consistency and phase continuity to support DM-RS bundling for PUSCH/PUCCH
FFS dependence on modulation order
FFS dependence on back-to-back vs. non-back-to-back repetitions
	
	May not be needed if only one value of maximum duration is defined.

	30-4a
	[DM-RS bundling for PUSCH repetition type A]
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
FFS whether to merge with FGs 30-4b/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [30-1] or [30-2]
[5-14, 5-16,  or 5-17]
	

	30-4b
	[DM-RS bundling for PUSCH repetition type B]
	Support DM-RS bundling when configured for PUSCH repetition type B over consecutive symbols
FFS whether to merge with FGs 30-4a/4c/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
FFS whether to split to within-slot back-to-back transmission and across-slot back-to-back transmission
	[30-4], [11-5] [30-1]
	

	30-4c
	[DM-RS bundling for TB processing over multi-slot PUSCH]
	Support DM-RS bundling when configured for TB processing over multi-slot PUSCH over consecutive symbols
FFS whether to merge with FGs 30-4a/4b/4d
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [30-3]
	

	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions over consecutive symbols
FFS whether to merge with FGs 30-4a/4b/4c
FFS whether to split to back-to-back transmission and non-back-to-back transmission
	[30-4], [4-23 or 25-2]
	

	30-4e
	Enhanced Inter-slot frequency hopping with inter-slot bundling for PUSCH and PUCCH
	Support enhanced inter-slot frequency hopping pattern with inter-slot bundling for PUSCH and PUCCH
FFS whether to merge with FG 30-4f
	[30-4a] or [30-4b] or [30-4c]
[2-16], [4-23]
	

	30-4f
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
FFS whether to merge with FG 30-4e
	[30-4d]

	

	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 bundling PUSCH and PUCCH DM-RS remaining in a bundling nominal time domain window after dynamic event(s) that violate power consistency and phase continuity requirements

	[30-4]
	

	30-4h
	DMRS bundling for discontinuous transmission between consecutive slots
	Support for DMRS bundling when UE does not transmit between bundled PUSCH/PUCCH repetitions in consecutive slots
	30-4
	



1. [bookmark: _Toc92741458]UE features for PUSCH and PUCCH joint channel estimation are defined according to Table 3




Discussion
[FL1] High priority question 4-1:
· Companies are encouraged to provide views on whether UE can report different values of maximum duration for DMRS bundling for
· (a) different modulation orders
· Yes: QC
· No: CATT, DCM, CT
· Wait for RAN4 progress: Huawei, HiSilicon
· (b) back-to-back and non-back-to-back transmissions 
· Yes: QC
· No: CATT, DCM, CT
· Wait for RAN4 progress: Huawei, HiSilicon
	Company
	Comment

	Samsung
	(a) No, (b) No

	Intel
	(a), Wait for RAN4 progress. (b) Wait for RAN4 progress. 

	NTT DOCOMO
	(a) No (b) No. Even in RAN4 discussions of maximum duration, modulation order and back-to-back or non back-to-back transmissions do not seem to be treated as factors to determine maximum duration.

	Panasonic
	RAN4 part signaling

	QC
	Yes to both cases.
Designing a UE transmitter for DMRS bundling for 256QAM (high SNR regime, tight phase requirements) is very different from designing a transmitter for DMRS bundling for QPSK (low SNR, coarse phase requirements, resilient to amplitude variations). 
Its not clear why a UE should even design for 256QAM modulation given that DMRS bundling only occurs across PUSCH repetitions. Can companies provide a clear use case?

Designing support for DMRS bundling across non-back-to-back transmissions requires UE to develop a new transmitter “idling” mode where no transmissions occur but phase continuity is to be maintained. This is non-trivial and impact a UE’s ability maintain phase coherence across slots. It is therefore preferred to have a separate capability for max duration.

	Ericsson
	For a), we are OK to wait for new information from RAN4, but can’t agree at this time.  Note that RAN4 already answered in R4-2114991 with the following.:
· RAN4 answer: Considering the scenario of coverage extension, RAN4 recommends to only focus on modulation orders not higher than QPSK, i.e., focus on QPSK (PUCCH and PUSCH), Pi/2 BPSK (PUCCH and PUSCH), BPSK (PUCCH). RAN4 is still discussing whether maximum duration depends on modulation order for the above modulation schemes.
For b), we can wait if RAN4 has some guidance.

	CATT
	(a) No. (b) No. OK to wait for feedback from RAN4.

	ZTE
	(a) No.  If needed, this could be discussed in RAN4 capability signaling. 
(b) Ok to support if different FGs are agreed for back-to-back and non-back-to-back transmissions as discussed below. 

	OPPO
	(a) No, (b) Yes

	Nokia, NSB
	No for both

	China Telecom
	(a) According to the way forward R4-2120003, the answer is no.
(b) According to the way forward R4-2120003, the answer is no.

	vivo
	Further discuss after RAN4 feedback

	Apple
	Further discuss after RAN4 feedback

	Xiaomi
	No;(b)No

	MediaTek
	Up to RAN4.

	Moderator
	Summary of companies view
· (a) different modulation orders
· Yes: QC
· No: CATT, DCM, CT, Samsung, DOCOMO, ZTE, OPPO, Nokia, NSB
· Wait for RAN4 progress: Huawei, HiSilicon, Intel, Panasonic, Ericsson, vivo, Apple
· (b) back-to-back and non-back-to-back transmissions 
· Yes: QC, ZTE (if different FGs are agreed), OPPO
· No: CATT, DCM, CT, Samsung, DOCOMO, Nokia, NSB
· Wait for RAN4 progress: Huawei, HiSilicon, Intel, Panasonic, Ericsson (if RAN4 has some guidance), vivo, Apple

Given that most companies support either “No” or “Wait for RAN4 progress”, no further discussion is necessary for now.

	FL2
	No further input is requested but proponent can further clarify the motivation, if any.

	Huawei, HiSilicon
	The motivation provided by proponent seems highly related to implementation. Therefore, wait for RAN4 progress.

	
	




[FL1] High priority question 4-2:
· Companies are encouraged to provide views on whether/how to revise the structure for FGs 30-4 and 30-4x, e.g.,
· Q1: Whether to split to back-to-back transmission and non-back-to-back transmission
· Yes: Huawei, HiSilicon, vivo, ZTE, SC, QC, OPPO, Intel, CT, MTK, CMCC, E///
· Q1a: For non-back-to-back transmission, how many FGs are introduced
· As many FG as FG30-4x: MTK, SC, QC
· One FG for all FG30-4x: CT, Huawei, HiSilicon, ZTE, E///
·  No: CATT, SS, DCM, Nokia
· Q2: Whether to merge some of FGs 30-4 to 30-4d
· Merge FGs 30-4b, 30-4c and 30-4d into FG 30-4a: CATT
· Same mechanism as repetition type A
· Merge FGs 30-4b, 30-4c into FG 30-4a: SS, DCM, Intel, Sharp
· Same mechanism as repetition type A, same RRC parameter
· Merge FGs 30-4a and 30-4d: CMCC 
· b/c cannot be merged based on the agreement
· Keep current structure: Huawei, HiSilicon, vivo, SC, QC, OPPO, Apple, CT, Nokia, E///
· Q3: Whether to merge FG 30-4f into FG 30-4e
· Yes: CATT, CT, CMCC, E///
· No: Huawei, HiSilicon, vivo, SC, OPPO, Intel, Sharp, MTK
· Q4: Whether to remove FG 30-4g from the UE feature list
· Yes: 
· No: SC, CT, Apple, Xiaomi, CMCC, E///
· Q4a: Whether to make FG 30-4g only for dynamic event. 
· Yes: Apple, Xiaomi, CMCC, E///
· Based on agreement
· No:
	Company
	Comment

	Samsung
	Q1: No
Q2: Yes, merge FGs 30-4b, 30-4c into FG 30-4a
Q3: No
Q4: No

	Intel
	Q1: Yes, and Q1a: One FG for all FG30-4x
Q2: Merge FGs 30-4b, 30-4c into FG 30-4a
Q3: No. 
Q4: No. Q4a: Yes, based on the agreement. 

	NTT DOCOMO
	Q1: 1st preference is No. But we can live with splitting them.
Q1a: One FG for all FGs 30-4x is enough, because the feature to capable non back-to-back DMRS bundling is the same for typeA, typeB and TBoMS. 
Q2: Merge FGs 30-4b, 30-4c into FG 30-4a. It was agreed that DMRS bundling mechanism for repetition type A is reused for repetition typeB and TBoMS.
Q3: 1st preference is Yes. But we can live with splitting them.
Q4: No. It is up to UE capability if UE supports re-starting actual TDW after dynamic events.
Q4a: Yes for the same reason as the answer toward Q4.

	Panasonic
	Q1: No
Q2: Keep the current structure
Q3: No
Q4: No
Q4a: Yes

	QC
	Q1: Yes
Q2:No, keep current structure.
Q3:No, keep them separate.
Q4: No. Assuming PUCCH and PUSCH are separate, restarting window also needs to be separated.
Q4a: Yes. There is an agreement for it.

	Ericsson
	Q1: We are puzzled how this can’t be split.  There is the agreement from RAN1#106.
Confirm the following working assumption
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.
Q2: 30-4b and 30-4c have separate UE capabilities, as agreed in RAN1#105 for Type B and RAN1#106bis for TBoMS (see below).  Then since at least 30-4a, b, and c need to have separate capabilities, merging 30-4d into 30-4a does not seem to make a lot of sense.  Lastly, since it is desirable to have a common capability for maximum duration, 30-4a,b,c, and/or d should not be merged into 30-4.  So it seems hard to do much other than to maintain the current structure.
Agreement:
· For back-to-back PUSCH transmissions within one slot, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A with consecutive slots 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability

Agreement
         For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A
 
Q3: We think 30-4e and 4f can be merged.  From our results in R1-2200657 and R1-2200658, we see that a new frequency hopping pattern is beneficial for both PUCCH and PUSCH.. We think this hopping pattern can be used for both PUCCH and PUSCH.
Q4: We have an agreement that dynamic events are supported according to UE capability, so 30-4g can’t be removed and should be described in terms of dynamic events.  
Agreement
· [bookmark: _Hlk92792755]If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.



	CATT
	Q1: No.
Q2: Yes. We are OK to merge {FG 30-4a, 30-4b, 30-4c} only, and leave FG 30-4d alone.
Q3: Yes. We do not see large difference but only frequency position change for hopping.
Q4: No. Align with current agreement.
Q4a: Yes. Align with current agreement.

	ZTE
	Q1: Yes. For Q1a, one FG is sufficient. 
Q2: No
Q3: No
Q4: No. Agree to apply only for DG. 

	OPPO
	Q1: Yes
Q2: Keep the current structure
Q3: No
Q4: No
Q4a: Yes

	Sharp
	Q2: Merge FGs 30-4b, 30-4c into FG 30-4a
Q3: No
Q4: No
Q4a: Yes

	Nokia, NSB
	Q1: No, the constraints for non-back-to-back transmissions are already quite restrictive and should not require more complex UE design and/or testing.
Q2: Keep current structure
Q3: Not needed
Q4: No

	China Telecom
	Q1: For non-back-to-back transmission, it has been agreed in RAN1 that whether DM-RS bundling is supported is subject to UE capability, but it does not mean that separate FG should be defined to each use case, e.g., FG 30-4a/4b/4c/4d. We think a single FG for non-back-to-back transmission is sufficient.
Q2: Keep current structure.
Q3: Yes, we don’t see much difference between PUSCH and PUCCH.
Q4: No
Q4a: Yes

	Apple
	Q1: Yes, Q1a: As many FG as FG30-4x
Q2: Keep current structure.
Q3: No
Q4: No. Q4a: Yes

	MediaTek
	Q1: Yes
Q2: No
Q3: No
Q4: No. And also prefer separated capabilities for PUCCH and PUSCH.
Q4a: Yes based on the agreement.

	Moderator
	This will be further discussed after GTW session

	FL2
	Summary of companies view
· Q1: Whether to split to back-to-back transmission and non-back-to-back transmission
· Yes: Huawei, HiSilicon, vivo, ZTE, SC, QC, OPPO, Intel, CT, MTK, CMCC, E///, DCM, Apple
· Based on the agreement
· Q1a: For non-back-to-back transmission, how many FGs are introduced
· As many FG as FG30-4x: MTK, SC, QC, Apple
· One FG for all FG30-4x: CT, Huawei, HiSilicon, ZTE, E///, Intel, DCM
· the feature to capable non back-to-back DMRS bundling is the same for typeA, typeB and TBoMS.
·  No: CATT, SS, DCM, Nokia, Panasonic
· the constraints for non-back-to-back transmissions are already quite restrictive and should not require more complex UE design and/or testing
· Q2: Whether to merge some of FGs 30-4 to 30-4d
· Merge FGs 30-4b, 30-4c and 30-4d into FG 30-4a:
· Same mechanism as repetition type A
· Merge FGs 30-4b, 30-4c into FG 30-4a: SS, DCM, Intel, Sharp, CATT
· Same mechanism as repetition type A, same RRC parameter
· Merge FGs 30-4a and 30-4d: CMCC 
· b/c cannot be merged based on the agreement
· Keep current structure: Huawei, HiSilicon, vivo, SC, QC, OPPO, Apple, CT, Nokia, E///, Panasonic, ZTE
· Based on the agreement
· since at least 30-4a, b, and c need to have separate capabilities, merging 30-4d into 30-4a does not seem to make a lot of sense
· desirable to have a common capability for maximum duration
· Q3: Whether to merge FG 30-4f into FG 30-4e
· Yes: CATT, CT, CMCC, E///, DCM
· new frequency hopping pattern is beneficial for both PUCCH and PUSCH
· No: Huawei, HiSilicon, vivo, SC, OPPO, Intel, Sharp, MTK, SS, DCM, Panasonic, ZTE, Nokia, NSB, Apple
· Q4: Whether to remove FG 30-4g from the UE feature list
· Yes: 
· No: SC, CT, Apple, Xiaomi, CMCC, E///, SS, Intel, DCM, Panasonic, QC, CATT, ZTE, OPPO, Sharp, Nokia, NSB
· Q4a: Whether to make FG 30-4g only for dynamic event. 
· Yes: Apple, Xiaomi, CMCC, E///, Intel, DCM, Panasonic, QC, CATT, ZTE, OPPO, Sharp, CT
· Based on agreement
· No:

Q1: Given that majority companies support to split to back-to-back transmission and non-back-to-back transmission based on the agreement while divergent view for Q1a, following proposal is made
[FL2] High priority proposal 4-2a:
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

Q2: Given that majority companies support to keep current structure, following proposal is made
[FL2] High priority proposal 4-2b:
· FGs 30-4 to 30-4d are not merged

Q3: Given that majority companies support not to merge FG 30-4f into FG 30-4e, following proposal is made
[FL2] High priority proposal 4-2c:
· FGs 30-4e and 30-4f are not merged

Q4: Given all companies are fine to keep FG 30-4g and to make FG 30-4g only for dynamic event, following proposal is made
[FL2] High priority proposal 4-2d:
· FGs 30-4g is updated as follows
	30. NR_cov_enh
	30-4g
	Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity
	Support restarting DM-RS bundling after the dynamic 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



Companies are encouraged to provides view on whether proposals 4-2a/b/c/d are acceptable or not. Please also try to address the concern from other side.

	Panasonic
	We are OK.

	Apple
	On the structure of FG 30-4d, in addition to our previous comments to FL’s questions, we would like to add that FG 30-4d shall be split for short and long PUCCH formats , or alternatively, different PUCCH formats are added as components to FG 30-4d.

	NTT DOCOMO
	Support proposal 4-2a, 4-2b, and 4-2c.
As of proposal 4-2d, the similar discussion about whether to add "dynamic" or not is going on in RRC parameters in AI 8.8.1.3. We suggest waiting for the decision in AI 8.8.1.3 to align with that.  

	Huawei, HiSilicon
	Support. Regarding the FFS in proposal 4-2a, single FG for non-back-to-back is preferred.

	Samsung
	Fine with proposals 4-2b and 4-2c. For 4-2a, we prefer one FG for non-back-to-back transmission. For 4-2d, agree with DOCOMO’s view.

	vivo
	We support proposals 4-2a, 4-2b, 4-2c, 4-2d

	CATT
	4-2a: We can compromise to 4-2a, with only one FG for all FG30-4x for non-back-to-back transmission.
4-2b &4-2b: We can live with it.
4-2d: Agree. At least the spirit is correct and aligns well with the agreement. We can wait/refine the description if necessary, for example, change ‘dynamic’ to ‘triggered by DCI or MAC-CE’ (as in latest 214 CR)

	Intel
	We are fine with 4-2a, and 4-2c
For 4-2b, our understanding is that the basic framework is same for PUSCH repetition type A/B and TBoMS. Not clear whether we need to split. But we can accept it if this is majority view. 
For 4-2d, there is ongoing discussion in AI8.8.1.3. Need to conclude it first. 

	Ericsson
	OK with proposals 4-2a,b,d.  We prefer to merge 30-4e and 30-4f, but can accept them not being merged.
For 4-2a, agree with Huawei that one FG for non-back-to-back is enough.
For 4-2d, share DOCOMO’s observation that the terminology is being updated, but think that ‘dynamic’ is a step forward and we can further revise.

	QC
	For 4-2d, lets avoid using the term dynamic and instead adopt the language coming from 8.8.1.3.
For FG 30-4d, prefer splitting it up into short and long formats. Note that repetition of short formats is a new feature in itself. Format 0 does not have DMRS, so its not clear if it should even be included here.


	ZTE
	Support proposal 4-2a, 4-2b, and 4-2c.
For 4-2a, we agree that only one FG is sufficient.
For 4-2d, we share with DOCOMO. 

	Nokia, NSB
	For  4-2a we are not OK, as it has not been clarified why the constraints are not enough already. The other proposals are OK.

	Moderator
	Summary of companies view
· 4-2a
· Support: Pana, DCM, HW/HiSi, Samsung, vivo, CATT, Intel, E///, ZTE
· Not support: Nokia/NSB
· 4-2b
· Support: Pana, DCM, HW/HiSi, Samsung, vivo, CATT, Intel, E///, ZTE
· FG 30-4d shall be split for short and long PUCCH formats: Apple, QC
· Not support: 
· 4-2c
· Support: Pana, DCM, HW/HiSi, Samsung, vivo, CATT, Intel, E///, ZTE
· Not support: 
· 4-2d
· Support: Pana, HW/HiSi, vivo
· Not support: 
· Wait for the decision in AI 8.8.1.3: DCM, Samsung, CATT, Intel, E///, QC, ZTE

Given that most companies are generally fine with proposals 4-2a/b/c, the same proposals are set for GTW session. For proposal 4-2a, as suggested by many companies, let’s wait for the decision in AI 8.8.1.3

[GTW2] High priority proposal 4-2a:
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

[GTW2] High priority proposal 4-2b:
· FGs 30-4 to 30-4d are not merged

[GTW2] High priority proposal 4-2c:
· FGs 30-4e and 30-4f are not merged


	FL3
	Following agreement was made in the GTW session on Jan 20. Companies are invited to provide the view on FFS part and also on whether proposal 4-2b.4-2c are acceptable or not.
[bookmark: _Hlk93621819]Agreement
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

Moderator understanding
· Option 1 (as many FG as FG30-4x for non-back-to-back transmission)
· Assuming FG 30-4x are for back-to-back transmission, FG 30-4x-1 are introduced for non-back-to-back transmission, e.g.
· FG 30-4a: DM-RS bundling for PUSCH repetition type A for back-to-back transmission
· FG 30-4a-1: DM-RS bundling for PUSCH repetition type A for non back-to-back transmission, with FG 30-4a as a prerequisite FG
· FG 30-4b: DM-RS bundling for PUSCH repetition type B for back-to-back transmission
· FG 30-4b-1: DM-RS bundling for PUSCH repetition type B for non back-to-back transmission, with FG 30-4b as a prerequisite FG
· …
· A UE may support FGs 30-4a/4a-1/4b but may not support FG 30-4b-1
· Option 2 (one FG for all FG30-4x for non-back-to-back transmission)
· FG 30-4-1 is introduced for non-back-to-back transmission, with FGs 30-4a, 30-4b, 30-4c, or 30-4d as prerequisite FGs
· If a UE supports FG 30-4-1 and also supports FG 30-4a/4b, the UE must support DM-RS bundling for PUSCH repetition type A and B for non-back-to-back transmission
· The UE may not support FGs 30-4c or 30-4d

[FL3] High priority proposal 4-2b:
· FGs 30-4 to 30-4d are not merged

[FL3] High priority proposal 4-2c:
· FGs 30-4e and 30-4f are not merged


	Panasonic
	We support the proposals.

	Apple
	We support Proposal 4-2b and 4-2c. 
FG 30-4x are split to back-to-back transmission and non-back-to-back transmission, we believe option 1 is aligned with agreements made in AI8.8.1.3
Confirm the following working assumption
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
Agreement
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A

	NTT DOCOMO
	We share the same understanding with moderator regarding FFS point, and prefer introducing only one FG for DMRS bundling over non back-to-back transmission. DMRS bundling over non back-to-back transmission is quite restrictive based on the agreement, e.g. no longer gap than 13 symbols. Given that the complexity is not so different between DMRS-bunding over non back-to-back and  non-back-to-back transmission, it is hard to consider the case where UE supports non back-to-back transmission for some type of transmission and support only back-to-back transmission for the other type. We think there is no need to introduce many FGs for such a rare use-case.
As of proposal 4-2b and 4-2c, we support them.

	Huawei, HiSilicon
	OK with proposal 4-2b and 4-2c in principle. Just ask for a clarification, if a UE reports support of FG 30-4a, 30-4c, 30-3 and 30-3a, then whether the UE has supported DMRS bundling for the repetitions of TBoMS or not? We would like to suggest a note to clarify it or add an FFS in the note column for it.

	Samsung
	For FFS, support Option 2.
Fine with proposals 4-2b and 4-2c.

	Nokia, NSB
	Basically we agree with DOCOMO that one FG on back-to-back transmission gives sufficient freedom to UEs already.
We support 4-2b and 4-2c. 

	ZTE
	We support 4-2b and 4-2c.  Support Option 2 for the FFS. 

	Ericsson
	Support 4-2b and 4-2c.  For the FFS, similar view as DOCOMO: Option 1 seems to be much more fine grained than is needed.  Prefer option 2.
Regarding the agreements, the full agreement for Type A and B repetition is as follows.  Especially given the yellow highlighted part, there is room to discuss introducing 30-4-1.
Confirm the following working assumption
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.


	Intel
	For FFS, we prefer Option 2.
We support 4-2b and 4-2c.

	QC
	Support 4-2b and 4-2c. Option 2 should suffice.

	Moderator
	Summary of companies view
FFS on non-back-to-back transmission
· Option 1 (as many FG as FG30-4x for non-back-to-back transmission): Apple
· Option 2 (one FG for all FG30-4x for non-back-to-back transmission): DCM, SS, Nokia/NSB, ZTE, E///, Intel, QC

All companies support proposals 4-2b/4-2c, while HW/HiSis suggest a note for clarification. Therefore, following proposals are set for GTW session

[GTW3] High priority proposal 4-2a:
· Introduce one FG for all FG30-4x for non-back-to-back transmission as follows
	30. NR_cov_enh
	30-4-1
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission
	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



[GTW3] High priority proposal 4-2b:
· FGs 30-4 to 30-4d are not merged
· Add a note in FG 30-4c: “Note: If a UE reports support of FG 30-4a, 30-4c, 30-3 and 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”

[GTW3] High priority proposal 4-2c:
· FGs 30-4e and 30-4f are not merged


	Moderator
	Following agreements were agreed in the GTW session on Jan 24.

Agreement
· Introduce one FG for all FG30-4x for non-back-to-back transmission as follows
	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



Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”

Agreement
· FGs 30-4e and 30-4f are not merged


	Moderator
	Following agreement was made over the RAN1 reflector.

[bookmark: _Hlk94023877]Agreement
1. Component of FG 30-4d is updated as “Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4”





[FL1] High priority question 4-3:
· Companies are encouraged to provide views on whether to separate FG 30-4b for within a slot and over slots
· Yes: MTK
No: 
	Company
	Comment

	Moderator
	Proponent is strongly encouraged to provide the motivation to separate FG 30-4b for within a slot and over slots

	QC
	Support. We think a similar split is useful for 30-4d as well. 

	Ericsson
	There are already a relatively large number of FGs for DMRS bundling.  We would like to understand the use cases for FGs for Type B within vs. over slots.

	ZTE
	No need. Additionally support the case within a slot is the main additional function compared to FG 30-4a. Current two FGs (30-4a and 30-4b) are sufficient. 

	Nokia, NSB
	Not needed

	vivo
	Fine to further discuss

	Moderator
	Input especially from proponent is necessary

	FL2
	Proponent (MTK) is strongly encouraged to provide the motivation to separate FG 30-4b for within a slot and over slots

	Huawei, HiSilicon
	More clarification on the motivation is suggested.

	CATT
	More clarification is need. Now RAN1 even not agree to introduce bundling window L=1 slot yet. Only L>1 slot is agreed.

	Intel
	L = 1 is not supported. So no need to split.

	MediaTek
	Support. Within-slot and over-slots are different use cases as discussed in RAN1.

	QC
	Yes, L=1 is not supported, but if PUSCH Type B reps span just one slot and say L=2, is this an error case? Will be good to clarify. 
Also, if L is not configured, and if reps span just one slot, then L=1 can occur. 
This may need more discussion in 8.8.1.3.

	Nokia, NSB
	It is still not clear why it would be needed. Do not support.

	Moderator
	As suggest by QC, more discussion would be necessary in AI 8.8.1.3




Medium priority question 4-4:
· Companies are encouraged to provide views on whether the type of FGs 30-4 and 30-4x should be per UE, per band, or per FS
· Per UE: ZTE
· FR1/FR2 differentiation is necessary: ZTE (only for FG 30-4a and FG 30-4c), MTK
· Per band: Huawei, HiSilicon, vivo, MTK, Nokia
· Per FS: QC
	Company
	Comment

	Panasonic
	Per FS or per band

	vivo
	Per FS or per band

	
	




Low priority question 4-5:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 30-4 and 30-4x
	Company
	Comment

	
	

	
	

	
	




Low priority question 4-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 30-4 and 30-4x which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




5. 30-5: Slot based dynamic PUCCH repetition indication
In [1], FG 30-5 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	Yes
	N/A
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[4]
	ZTE
	We think that one single FG is sufficient for all PUCCH formats. Different PUCCH formats may target different use cases, while there is no difference among different PUCCH formats from implementation complexity point of view. Therefore, we have the following proposal. 
Proposal 5: Adopt the following revisions for FG 30-5 for dynamic PUCCH repetition. 
	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)

	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	[Per UE]




	[5]
	CATT
	3) FG 30-5
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	[4-23] and/or 25-2
	Yes
	N/A
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling


There is an FFS on whether to split FG 30-5 into 2 FGs for different PUCCH formats. From view of functionality, the mechanism of dynamic PUCCH repetition does not need to differentiate the PUCCH format. The dynamic indication is enabled by DCI indication and a repetition factor newly added in PUCCH resource configuration, regardless of PUCCH formats. Thus we think there is no need to differentiate PUCCH formats in FG 30-5.
Proposal 12: No need to split FG 30-5 into 2 FGs for different PUCCH formats.

	[7]
	NTT DOCOMO, INC.
	At the RAN1#107-e meeting, whether to split the FG into two FGs was discussed (e.g., one for PUCCH formats 1/3/4 and another for PUCCH formats 0/2). Since single FG is introduced for the sub-slot based dynamic PUCCH repetition indication as in FG 25-3a, single FG should be used for all PUCCH formats for the slot based dynamic PUCCH repetition indication.
Proposal 12: FG 30-5 should be used for all PUCCH formats to align with FG 25-3a for sub-slot based dynamic PUCCH repetition indication. 

	[8]
	Spreadtrum Communications
	We support to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4. The reason is slot based PUCCH repetition of PUCCH format 0/2 only introduced in Rel-17. However, slot based repetition of PUCCH format 1/3/4 are Rel-15 feature. So separate FGs can be consistent with different UE features. 
Proposal 11 Split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4.

	[9]
	Qualcomm Incorporated
	On dynamic indication of PUCCH repetition
Proposal 9: Ensure UE capabilities for dynamic indication of PUCCH repetition separately indicated at least per frequency band.

	[13]
	xiaomi
	Considering single FG is introduced for the sub-slot based dynamic PUCCH repetition indication as in FG 25-3a, single FG should be used for all PUCCH formats for the slot based dynamic PUCCH repetition indication. Thus, we don’t support to split FG 30-5 into 2 FGs for different formats. Moreover, we think the description “Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4” already implicitly indicates that slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4 is supported, which is not needed.
Table 3 UE feature list for dynamic PUCCH repetition indication
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS No
	No
	N/A


Proposal 9: FG 30-5 should be used for all PUCCH formats to align with FG 25-3a for sub-slot based dynamic PUCCH repetition indication.

	[14]
	China Telecom
	For dynamic PUCCH repetition indication, we think the granularity of per UE is sufficient. We don’t think there is a need to differentiate for FDD/TDD and FR1/FR2. We prefer a single FG, and don’t support to split FG 30-5 into 2 FGs for different formats. Moreover, we think the description “Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4” already implicitly indicates that slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4 is supported.
Proposal 4: FGs for dynamic PUCCH repetition indication.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS No
	No
	N/A




	[15]
	Sharp
	FG 30-5
The updated Rel-17 UE feature list captures one FG for PUCCH enhancement. The description on FG 30-5 still has one FFS bullet point saying “FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4”.
	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4



In our view, there is no need to make separate FGs for formats 0/2 and formats 1/3/4.
Proposal 8: 
· Keep FG 30-5 as is, i.e., FG 30-5 covers all the PUCCH formats 0/1/2/3/4.

	[16]
	MediaTek Inc.
	Whether to have the separated features is dependent on whether they have the different use cases/scenarios. This is about essential on how to define FGs. At least, FG should be defined according to the use case/scenarios, i.e., whether the device needs to support the different use cases simultaneously. Clearly, CovEnh and URLLC are quite different use cases and scenarios. There is no need for the device to support them simultaneously. Otherwise, it will increase the unnecessary implementation complexity and the testing cost. We should split them considering the use cases/scenarios, unnecessary UE complexity/cost.
Proposal 9: For 30-5, split FG 30-5 into 2 FGs: one for PUCCH formats 0/2 with prerequisite FG 25-2 and the other for PUCCH formats 1/3/4 with prerequisite FG 4-23

	[17]
	CMCC
	In [1], FG 30-5 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-5
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
	Support dynamic PUCCH repetition indication

Support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4

FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	[4-23], [25-2]
	Yes
	N/A
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.
Though it was agreed in the other agenda that, PUCCH format 0 and format 2 are supported. The motivation and implementation could be different between PUCCH repetition for format 0/2 and format 1/3/4. We would like to hear more views from other companies. And we are open to split the feature into two. 


	[18]
	Nokia, Nokia Shanghai Bell
	Proposal: Consider the observations and modifications proposed above for the next version of the corresponding RAN1 UE features list.
· 30-5:
· Per UE

	[19]
	Ericsson
	In RAN1#107, the following was agreed:
Agreement
· Revised the component in FG 30-5 as “Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4”
· Add a component in FG 30-5 for support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
· FG 4-23 and/or FG 25-2 are the prerequisite feature groups for FG 30-5
· Add FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
Regarding the prerequisite features for 30-5, we see that they are marked with a yellow highlight, indicating they are for further discussion. Then regarding these tentative prerequisites, while the Rel-15 feature for PUCCH repetition (4-23, ‘Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8’), we are not sure whether it is needed for dynamic PUCCH repetition factor indication, as these could be duplicate functionality. Dynamic PUCCH repetition in our understanding is implemented as configuring a repetition factor for a PUCCH resource, while 4-23 is configured per PUCCH format. Configuring per PUCCH resource can have the same behavior without additional DCI overhead, as configuring per PUCCH format. Similarly, 25-2 is a configured value per PUCCH format.  Therefore, we would like to discuss further whether 4-23 and 25-2 are really needed as prerequisites, and suggest that square brackets around them be added, or that both are dropped.
The FFS to split the PUCCH formats 0/2 from 1/3/4 does not seem motivated.  Dynamic repetition and dynamic repetition indication do not seem to be much different, since the repetition is limited to slot based repetition, and since the indication mechanism is the same (using PRI to indicate a PUCCH resource configured with a repetition factor).  Therefore, we suggest to drop the FFS.

[bookmark: _Ref84004705]Table 4: Capabilities for PUCCH Repetition Enhancement
	Index
	Feature group
	Components
	Prerequisite feature groups
	Comments

	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4
FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	



[bookmark: _Toc92741459]Proposal 4  UE features for PUCCH repetition enhancement are defined according to Table 4



Discussion
[FL1] High priority question 5-1:
· Companies are encouraged to provide views on whether to separate FG 30-5 or not, e.g., 
· Option 1: Keep current structure, i.e., FG 30-5 for PUCCH formats 0/1/2/3/4
· Huawei, HiSilicon, ZTE, CATT, DOCOMO, xiaomi, China Telecom, Sharp, Ericsson
· As sub-slot based dynamic PUCCH repetition indication
· Option 2: Split 30-5 into 2 separate FGs: 1st one for PUCCH formats 1/3/4, 2nd one for PUCCH formats 0/2
· Spreadtrum, MediaTek
· slot based PUCCH repetition of PUCCH format 0/2 only introduced in Rel-17
· CovEnh and URLLC are quite different use cases and scenarios
	Company
	Comment

	Samsung
	Option 1

	Intel
	We prefer Option 1. 

	NTT DOCOMO
	We support Option 1 to align with sub-slot based dynamic PUCCH repetition indication.

	Panasonic
	Option 1

	Ericsson
	Option 1. Since the repetition is limited to slot based repetition, we don’t see the need to split out 0/2 from 1/3/4.

	CATT
	Option 1.

	ZTE
	Option 1

	OPPO
	Option 1

	Sharp
	Option 1

	Nokia, NSB
	Option 1

	China Telecom
	Support option 1.

	vivo
	Option 1

	Xiaomi
	Option 1

	Moderator
	Summary of companies view
· Option 1: Keep current structure, i.e., FG 30-5 for PUCCH formats 0/1/2/3/4
· Huawei, HiSilicon, ZTE, CATT, DOCOMO, xiaomi, China Telecom, Sharp, Ericsson, Samsung, Intel, Panasonic, Ericsson, OPPO, Nokia, NSB, vivo, Xiaomi
· As sub-slot based dynamic PUCCH repetition indication
· Option 2: Split 30-5 into 2 separate FGs: 1st one for PUCCH formats 1/3/4, 2nd one for PUCCH formats 0/2
· Spreadtrum, MediaTek
· slot based PUCCH repetition of PUCCH format 0/2 only introduced in Rel-17
· CovEnh and URLLC are quite different use cases and scenarios

Given that majority companies support Option 1, following proposal is made
[GTW1] High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG

	FL2
	This proposal could not be discussed in the GTW session on Jan 18. Companies are encouraged to provides view on whether proposal 5-1 is acceptable or not. Please also try to address the concern from other side.
[FL2] High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG

	NTT DOCOMO
	We support FL proposal.

	Samsung
	OK

	CATT
	Support.

	Intel
	Support

	Ericsson
	Continue to support proposal 5-1; again since this is slot based repetition, we don’t see the need to split.

	MediaTek
	Option 2. Clearly, they are for the different use cases or device types. Not need for an CovEnh UE to support URLLC feature.
To address the concern of the unified DCI for sub-slot/slot level repetition indication FG 30-5 can be split as:
· FG30-5: Support unified DCI for dynamic PUCCH repetition indication (format 0/1/2/3/4).
· FG30-5a: Support slot based dynamic PUCCH repetition of PUCCH format 0/2
· FG30-5b: Support slot based dynamic PUCCH repetition of PUCCH format 1/3/4


	ZTE
	Support. 

	Nokia, NSB
	OK

	Moderator
	Summary of companies view
· Support
· Huawei, HiSilicon, ZTE, CATT, DOCOMO, xiaomi, China Telecom, Sharp, Ericsson, Samsung, Intel, Panasonic, Ericsson, OPPO, Nokia, NSB, vivo, Xiaomi
· As sub-slot based dynamic PUCCH repetition indication
· Not support
· Spreadtrum, MediaTek
· slot based PUCCH repetition of PUCCH format 0/2 only introduced in Rel-17
· CovEnh and URLLC are quite different use cases and scenarios

Given that majority companies still support the proposal, the same proposal is set for GTW session
[GTW2] High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG

	FL3
	This proposal could not be discussed in the GTW session on Jan 20. Companies are invited to try to address the concern from other side
[FL3] High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG


	Panasonic
	We support the proposal.

	NTT DOCOMO
	We support FL proposal. We think the mechanism of feature is common for all PUCCH formats, so we don’t see the motivation to split it.

	Samsung
	Support

	Nokia, NSB
	Support

	Ericsson
	Support.  Regarding that URLLC and CovEnh are different use cases, we think this can be addressed by the prerequisites.  30-5 presently has 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots) or 25-2 (Repetitions for PUCCH format 0, and 2 over multiple slots) as prerequisites, so the UE is fully free to support either or both of formats {0,2} and {1,3,4}.  We don’t see how inter-slot DMRS bundling is different between either of these two features.

	Intel
	Support

	Moderator
	All companies support the proposal. The same proposal is set for GTW session
[GTW3] High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG


	Moderator
	This proposal was discussed in the GTW session on Jan 24 but no consensus was achieved. Let’s further discuss directly over the RAN1 reflector whether we can converge.

High priority proposal 5-1:
· FG 30-5 is not separated to multiple FG


	Moderator
	This proposal was discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




Medium priority question 5-2:
· Companies are encouraged to provide views on whether the type of FG 30-5 should be per UE or per band
· Per UE: Nokia,
· FDD/TDD differentiation is not necessary: Huawei, HiSilicon, 
· Per band: Qualcomm, 
	Company
	Comment

	Panasonic
	Per band or per FS

	vivo
	Per band or per FS

	
	




Low priority question 5-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 30-5
	Company
	Comment

	
	

	
	

	
	




Low priority question 5-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 30-5 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




6. 30-6: Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
In [1], FG 30-6 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	
	Yes
	N/A
	UE does not support repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.
	[Per UE]
	No
	No
	N/A 
	
	[Optional with capability signalling]



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]
	Huawei, HiSilicon
	The type of the granularity
Proposal 6: For the type of the granularity, per band for FG 30-4/4a/4b/4c/4d/4e/4f/4g and per UE for other FGs are preferable.
The need of FDD/TDD differentiation
Proposal 7: For FG 30-1 to FG 30-6, FDD/TDD differentiation is not necessary.
Whether the features are Mandatory or Optional
[bookmark: OLE_LINK146][bookmark: OLE_LINK151][bookmark: OLE_LINK145][bookmark: OLE_LINK152][bookmark: OLE_LINK134]Proposal 9: FG 30-6 should be optional with capability signaling.

	[4]
	ZTE
	Proposal 6: Adopt the following revisions for FG 30-6 for Msg3 PUSCH repetition. 
	Index
	Feature group
	Components
	Type
	Need of FDD/TDD differentiation

	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	[Per UE]
	FFS No




	[6]
	Samsung
	All Rel-17 FGs should be “Optional with capability signaling”. We may need to decide which FG is the basic FG for Rel-17 Coverage Enhancement.
Proposal 5: Set “Optional with capability signaling” for all feature groups under Rel-17 Coverage Enhancement.


	[7]
	NTT DOCOMO
	At the RAN1#107-e meeting, introducing the capability for PUSCH scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI was agreed [2]. This feature should be optional with capability signalling so that gNB can trigger the handover with information of the UE capability about PUSCH repetition scheduled by RAR UL grant. 
Proposal 13: FG 30-6 should be optional with capability signalling so that gNB can trigger handover with information of the UE capability about PUSCH repetition scheduled by RAR UL grant.  
It was discussed that the FG is supported per UE or per band. Since Msg3 repetition is not the band specific feature, the FG can be per UE. Also, the differentiation between TDD and FDD is not necessary, following FGs of repetition type A.
Proposal 14: FG 30-6 can be supported per UE with no differentiation between TDD and FDD.

	[9]
	Qualcomm Incorporated
		30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	
	Yes
	N/A
	UE does not support repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.
	[Per UE] Per Band
	No N/A
	No N/A
	N/A 
	
	[Optional with capability signalling]




	[13]
	Xiaomi
	Proposal 10: FG 30-6 is an optional feature with signalling.
Proposal 11: The type of FG 30-6 is per band.

	[14]
	China Telecom
	For Msg.3 repetition, we think the granularity of per UE is sufficient. We are fine with other parts. 
Proposal 5: FGs Msg.3 repetition.
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	30. NR_cov_enh
	30-6
	Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI 
	
	UE does not support repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI.
	[Per UE]
	No
	No
	N/A 




	[15]
	Sharp
	In our view, the square bracket should be removed, i.e., this feature should be Optional with capability signalling.
Proposal 9: 
· FG 30-6 is Optional with capability signalling.

	[16]
	MediaTek
	Proposal 1: All features are per band.
All features of coverage enhancements are to improve performance rather than the basic features to build a new function. All features should be optional with capability signalling.
Proposal 2: All UE features are optional with capability signalling

	[17]
	CMCC
	Though UE’s capability of supporting Msg 3 repetition could be identified through specific preambles, the gNB may not have a clear idea whether the UE have the capability of Msg 3 repetition. Then it is necessary for UE to report the capability after the initial access procedure. At last, this capability should be optional with capability signaling.
Proposal 9:
It is proposed that FG 30-6 should be optional with capability signaling.

	[18]
	Nokia
	Per UE




Discussion
Medium priority question 6-1:
· [bookmark: _Hlk84404602]Companies are encouraged to provide views on whether capability signaling is necessary for FG 30-6, i.e., whether to support as optional with capability signaling or optional without capability signaling
· Optional with capability signaling: Huawei, HiSilicon, SS, DCM, QC, Xiaomi, MTK, CMCC
· gNB can trigger handover with information of the UE capability about PUSCH repetition scheduled by RAR UL grant
· Optional without capability signaling: 
· Up to RAN2: 
	Company
	Comment

	Panasonic
	Up to RAN2 (It can be related to handover discussion).

	ZTE
	Support optional with capability signaling

	Sharp
	Optional with capability signaling

	Xiaomi 
	Support optional with capability signaling

	Huawei, HiSilicon
	Optional with capability signaling.

	Samsung
	Optional with capability signaling

	vivo
	Up to RAN2

	Intel
	Optional with capability signaling.

	Ericsson
	Support optional with capability signaling




Medium priority question 6-2:
· Companies are encouraged to provide views on whether the type of FG 30-6 should be per UE or per band
· Per UE: Huawei, HiSilicon, ZTE, DCM, CT, Nokia
· FDD/TDD differentiation
· Not necessary: Huawei, HiSilicon, ZTE, DCM, CT
· Per band: QC, Xiaomi, MTK
	Company
	Comment

	Panasonic
	If the conclusion of question 6-1 is optional without capability signaling, no need to have it.

	Xiaomi
	Per band.

	
	




Low priority question 6-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 30-6 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




7. Conclusions
Following agreements were made in this RAN1 meeting.

Agreement
· Further discuss whether/how to separate/merge FGs 30-1 and 30-1a from following options
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG

Agreement
· Further discuss whether/how to separate/merge FGs 30-2 and 30-2a from following options
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Option 3: Merge FGs 30-2 and 30-2a into an FG

Agreement
· Further discuss whether/how to separate FG 30-3 from following options
· Option 1: Keep current structure
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG

Agreement
· FG 30-3 and FG30-3a are not merged

Agreement
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

Agreement
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced

Agreement
· Introduce one FG for all FG30-4x for non-back-to-back transmission as follows
	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



Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”

Agreement
· FGs 30-4e and 30-4f are not merged

Agreement
1. Component of FG 30-4d is updated as “Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4”
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