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Introduction
This document is to discuss the question in FL summary for discussion in RAN1 109[2].

Overview on FGs for Coverage Enhancements
Proposal 1: 
The prerequisite FG of FG 30-4 should be vacant. 
The prerequisite FG of FG 30-4a should be FG 30-4 and one of the {5-14,5-16,5-17}.
The prerequisite FG of FG 30-4b should be FG 30-4 and FG 11-6.
The prerequisite FG of FG 30-4c should be FG 30-4 and FG 30-3.
The prerequisite FG of FG 30-4d should be FG 30-4 and FG 4-23.
The prerequisite FG of FG 30-4e should be one of FG {30-4a, 30-4b or 30-4c}.
The prerequisite FG of FG 30-4f should be FG 30-4d.

Proposal 2: 
FG 30-4a to 30-4h should be per band reported and differentiated between FR1 and FR2. 

Proposal 3： 
No need to differentiate TDD and FDD for FG 30-4a to FG 30-4h.

Proposal :4: 
Remove the bracket for Feature group	and Components in FG 30-4h.



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
	[bookmark: _GoBack]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
	Yes
	N/A
	UE does not support DM-RS bundling for PUSCH/PUCCH
	Per band
	N/A
	N/A
	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

	[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

	[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

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

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

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


Note that any contents highlighted in yellow mean FFS and to be discussed further.
FG 30-4 is the basis of DMRS bundling, the prerequisite FG of this feature should be vacant. The prerequisite of FG 30-4a should include at least FG 30-4. And for the part of PUSCH repetition Type A in FG 30-4a, the prerequisite FG could be one of the {5-14,5-16,5-17}. No need to limited the DMRS bundling only work based on the Rel-16 or Rel-17 repetition enhancements. It is similar for FG 30-4b. The prerequisite of DM-RS bundling for PUSCH repetition type B should contain FG 30-4 and FG 11-6. The prerequisite of FG 30-4c the DMRS bundling of TBOMS should contain FG 30-4 for DMRS bundling and FG 30-3 for TBOMS. The prerequisite of FG 30-4d the DMRS bundling for PUCCH repetitions should contain FG 30-4 and FG 4-23 for PUCCH repetitions.
FG 30-4e the enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling should work under prerequisite of at least one of DMRS bundling scenarios, such as 30-4a, 30-4b or 30-4c. FG 30-4f is more straightforward with FG 30-4d as prerequisite. 

Proposal 1: 
The prerequisite FG of FG 30-4 should be vacant. 
The prerequisite FG of FG 30-4a should be FG 30-4 and one of the {5-14,5-16,5-17}.
The prerequisite FG of FG 30-4b should be FG 30-4 and FG 11-6.
The prerequisite FG of FG 30-4c should be FG 30-4 and FG 30-3.
The prerequisite FG of FG 30-4d should be FG 30-4 and FG 4-23.
The prerequisite FG of FG 30-4e should be one of FG {30-4a, 30-4b or 30-4c}.
The prerequisite FG of FG 30-4f should be FG 30-4d.

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

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

Proposal 2: 
FG 30-4a to 30-4h should be per band reported and differentiated between FR1 and FR2. 

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

Proposal 3： 
No need to differentiate TDD and FDD for FG 30-4a to FG 30-4h.

FG 30-4h is the feature for UE support DM-RS bundling for non-back-to-back transmission. For a UE support DM-RS bundling, supporting non-back-to-back transmission is a advanced capability than the back-to-back transmission. 

If a UE want support any non-back-to back PSUCH repetitions, it should support at least one of 30-4a, 30-4b, 30-4c, or 30-4d for the back to back PUSCH repetitions for the specific feature. 

so the prerequisite of FG 30-4h should be  {30-4a, 30-4b, 30-4c, or 30-4d}. 

Proposal 4: 
Remove the bracket for Feature group	and Components in FG 30-4h.
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