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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:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per UE granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per UE granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per UE granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per UE granularity

Proposal 2:
CG and DG could be differentiated through the prerequisite features. 

Proposal 3:
It is not necessary to differentiate between TDD and FDD for FG 30-1/1a, 2/2a, 3/3a.

Proposal 4:
FG 30-3 and 3a are not separated according to the DG and CG based transmissions.

Proposal 5:
The prerequisite of FG -3a contains FG 30-3.

Proposal 6：
It should not set up a dependency between FG 30-3 (TBOMS) and FG 30-2/2a (PUSCH Type A repetitions based on available slots) 

Proposal 7:
Single maximum duration for all modulations is used.

Proposal 8: 
The 30-4a should be supported for supporting DMRS bundling for the repetition of TBOMS.

Proposal 9:
The note should be included in FG 30-4c for clarification and keep gNB and UE aligned.

Proposal 10: 
FGs 30-4 to 30-h could be per UE, per band or per FR. 

Proposal 11:
No need to differentiation between TDD and FDD.

Proposal 12
Confirm the high priority proposal 5-1
· FG 30-5 is not separated to multiple FG

Proposal 13:
The FG 30-5 should be reported per UE and should not be differentiated between TDD/FDD.

Proposal 14:
It is proposed that FG 30-6 should be optional with capability signaling.

Proposal 15:
FG 30-6 should be reported as per UE level not per band. And it is not necessary to differentiate between TDD and FDD.




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



[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., 

[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., 

In 107bis meeting, the options for whether/how to separate/merge FGs 30-1 and 1a and FGs 30-2 and 2a had been narrowed down as below.

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

And one high priority compromised proposal was discussed on the reflector. But no consensus was reached.

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

As discussed during the meeting, CG and DG for each feature, 30-1 and 30-2, could be differentiated by prerequisite FG, then there is no need to separate the FG according to DG and CG. This is also the same situation for the TBOMS. Then FG 30-3 and 30-3a are also not separated. Also as commented by companies during the meeting, the perquisite of 30-1/1a and 30-2/2a are FG 15-14/16/17. If the FG 15-14/16/17 are not in the granularity of per band, we see no reason to define 30-1/1a and 30-2/2a in a granularity of per band. FG 30-1 and 1a only extend the maximum number and FG 30-2 and 2a only use a different counting method. Both enhancements are band agnostic. We still think it is un-necessary to define both FGs in a per band granularity. As the enhancement of PUSCH repetition applies to both TDD and FDD. There is no need to differentiate between TDD and FDD. 

Proposal 1:
· Merge FGs 30-1 and 30-1a into an FG for DG, type 1 and 2 CG. Merged FG 30-1 has per UE granularity
· Merge FGs 30-2 and 30-2a into an FG for DG, type 1 and 2 CG. Merged FG 30-2 has per UE granularity 
· FG 30-3 is not split into 2 separate FGs: 1st one for DG, 2nd one for CG. FG 30-3 has per UE granularity
· FG 30-3a is not separated to multiple FGs. FG 30-3a has per UE granularity

Proposal 2:
CG and DG could be differentiated through the prerequisite features. 

Proposal 3:
It is not necessary to differentiate between TDD and FDD for FG 30-1/1a, 2/2a, 3/3a.

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.

[FL1] High priority question 3-1:
· Companies are encouraged to provide views on whether/how to separate FG 30-3, e.g., 
[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., 

As it was discussed in the last section, FG 30-3 and 3a should not be separated according to the DG and CG based transmissions. Whether CG and DG is supported depends on the prerequisite features. 

Proposal 4:
FG 30-3 and 3a are not separated according to the DG and CG based transmissions.

The prerequisite of the repetition of TBOMS should include FG 30-3. And since the prerequisite of FG 30-3 is FG 11-6 (pusch-RepetitionTypeA-r16), it seems not necessary to introduce other FGs as prerequisites. In addition, as discussed during the meeting, though TBOMS is counted based on the available slots. It is not necessary to set FG 30-2 and 2a as a prerequisite. When UE reports it could support TBOMS, the UE should support the determination of available slots. It is not necessary to set up a dependency between TBOMS and repetitions based on the available slots.

Proposal 5:
The prerequisite of FG -3a contains FG 30-3.

Proposal 6：
It should not set up a dependency between FG 30-3 (TBOMS) and FG 30-2/2a (PUSCH Type A repetitions based on available slots) 

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 for PUCCH formats 1/3/4.
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

	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.


[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
· (b) back-to-back and non-back-to-back transmissions 

[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

In the last meeting, whether UE can report different values of the maximum duration for different modulation was discussed but no conclusion was reached. Though it may be a fact that different modulations could have different maximum durations based on implementations. It could also complicate the scheduler that it should consider both how many repetitions are enough and also consider the candidate modulation and maximum durations. Considering different UE may have different capabilities and the maximum duration could also differ according to different modulation, for single UE it may not be an issue. But when the scheduler of gNB is dealing with a large number of UEs, it could be complicated. We can be open for more information from RAN4 and the proponents. Currently our preference is that single maximum duration for all modulation is used. 

Proposal 7:
Single maximum duration for all modulations is used.


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”

For the DMRS bundling of TBOMS repetition, FG30-4a and FG 30-4c should be supported by UE. FG 30-4c is for DMRS bundling for TBOMS. The prerequisite of that is 30-4 and 30-3. 30-4 is for maximum duration. 30-3 is only for TBOMS but not TBOMS bundling. This means that the DMRS bundling for PUSCH repetition type A is not supported throughout the chain of capability. Though it is not much different between DMRS bundling of PUSCH repetition type A and TBOMS. But if 30-3a the repetition of TBOMS is supported, then 30-4a the DMRS bundling for PUSCH repetition type A should be also supported. For 30-3 and 30-3a, the 30-3 is a prerequisite of 30-3a. Then if the 30-3a is supported, then 30-3 should be supported by default. But as this is for the support of DMRS bundling of TBOMS repetition, 30-3a should be supported mandatorily. FG 30-3 could be removed from the note, since if 30-3a is supported 30-3 should be supported as a prerequisite. For the note itself, since there is an ambiguity for whether the 30-4a should be supported, we proposal to leave the note in FG 30-4c for clarification and keep gNB and UE aligned. 

Proposal 8: 
The 30-4a should be supported for supporting DMRS bundling for the repetition of TBOMS.

Proposal 9:
The note should be included in FG 30-4c for clarification and keep gNB and UE aligned.


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

The maximum duration for DMRS bundling heavily depends on the hard ware and implementation. It could be different from band to band or at least for FR1 and FR2 the maximum duration cannot be the same. And it is the similar case for FG 30-4a to 4h. On the other hand, per UE is also fine to us. Since the implementation could be almost the same for TDD and FDD, there is no need to differentiate it between TDD and FDD.

Proposal 10: 
FGs 30-4 to 30-h could be per UE, per band or per FR. 

Proposal 11:
No need to differentiation between TDD and FDD.


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


Note that any contents highlighted in yellow mean FFS and to be discussed further.
During the discussion, a high priority proposal was provided by FL as below. 

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

From the previous discussion, all the PUCCH formats supports the dynamic repetition indications. Though the motivations for the enhancements are various, i.e. one from the perspective of URLLC, the other one is from the coverage enhancement. Since the whether the dynamic repetition indication of PUCCH format 0 and 2 is supported could be identified through the prerequisite of FG 25-2. Then there is no need to separate the FG to multiple FGs.

Proposal 12
Confirm the high priority proposal 5-1
· FG 30-5 is not separated to multiple FG


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

As FG 30-5 is for the slot based dynamic PUCCH repetition indication, there is no need to differentiate it between different bands. And there is also no difference between TDD and FDD band for implementation. Then FG 30-5 should be reported per UE and not per band.

Proposal 13:
The FG 30-5 should be reported per UE and should not be differentiated between TDD/FDD.





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
	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]


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

Though UE’s capability of supporting Msg 3 repetition could be identified through the preambles, the gNB cannot identify which specific UE has this capability after the initial access procedure. Then it is necessary for UE to report the capability and gNB could schedule the Msg 3 with repetition when needed. At last, this capability should be optional with capability signaling.

Proposal 14:
It is proposed that FG 30-6 should be 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

This is similar as other repetition related features that it is band agnostic. Then there is not necessary to report per band. And it is also not necessary to differentiate between TDD and FDD.

[bookmark: _Hlk94364242]Proposal 15:
FG 30-6 should be reported as per UE level not per band. And it is not necessary to differentiate between TDD and FDD.
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