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Introduction
This document is to discuss the question in FL summary for discussion in RAN1 107[1].

Overview on FGs for Coverage Enhancements
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.

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.

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].

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



Proposal 9:
It is proposed that FG 30-6 should be optional with capability signaling.




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 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.



30-3: TB processing over multi-slot PUSCH
In [1], FG 30-3 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
	30-3
	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


Note that any contents highlighted in yellow mean FFS and to be discussed further.

Whether to split FG 30-3 into DG and CG should follows the same spirit of FG 30-1 to 30-2a. It is also the same that the granularity of FG 30-3/3a should be per UE level. And no need to differentiate between FDD and TDD for those features. 
The perquisite feature groups should be [11-6], [30-2], [30-1].

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].

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


Note that any contents highlighted in yellow mean FFS and to be discussed further.
[FL2] High priority proposal 4-2a:
· Down select one of following options 
· Option 1: Keep 30-4 and merge FGs 30-4b, 30-4c into FG 30-4a
· FFS whether to further merge FG 30-4d into FG 30-4a
· FFS whether to split to back-to-back transmission and non-back-to-back transmission
· Option 2: Keep FGs 30-4 to 30-4d
· FFS whether to split to back-to-back transmission and non-back-to-back transmission

[FL2] High priority proposal 4-2b:
· Down select one of following options 
· Option 1: Keep FGs 30-4e and 30-4f
· Option 2: Merge FGs 30-4e and 30-4f

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.

As it was agreed in #107e meeting, 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. FG 30-4g could 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



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



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
	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. 

30-6: Msg3 repetition
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
	Msg3 repetition
Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	Support of Msg3 repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI for Msg3 initial transmission and re-transmission in RRC connected mode. 
	
	Yes
	N/A
	UE does not support Msg3 repetition for Msg3 initial transmission and re-transmission in RRC connected mode. 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]


Note that any contents highlighted in yellow mean FFS and to be discussed further.
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.
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