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Discussion
1      Introduction
In RAN1#110, the updated RAN1 UE features list was endorsed in [1]. In this contribution, we discuss the remaining issues on UE features for DMRS bundling for Rel-17 NR coverage enhancements.
2      Discussion
In RAN1#107b-e, the following agreement was achieved. We suggest the same modification for FG30-4g to make it clear.

Agreement:
Update the description of the RRC parameters PUSCH-Window-Restart and PUCCH-Window-Restart as follows.

· UE bundles PUSCH DM-RS remaining in a nominal time domain window after event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements

· UE bundles PUCCH DM-RS remaining in a nominal time domain window after event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements
Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.
RAN4 sent a LS on DMRS bundling in [2] that RAN4 has agreed to define requirements for Rel-17 DMRS bundling for FR1+FR2 UL CA, FR1+FR2 DC, and EN-DC with NR on FR2, and DMRS bundling configuration is limited to one uplink NR carrier in total on all FRs at a time. For FR1 inter-band UL CA and SUL, RAN1 feedback is needed before RAN4 to make decisions. 
In RAN1#109-e, the granularity of FGs 30-4a to 30-4h was intensively discussed. The majority companies think DMRS bundling and CA/DC are supported in combination. In RAN1#110, RAN1 sent a reply LS [3] to RAN4 that “RAN1 has been evaluating the feasibility and conditions supposing there is no RAN1 spec impact. RAN1 will inform RAN4 the updates in the next RAN1 meeting. ”
This issue was brought up to RAN#97e. However, RAN#97e has not addressed this issue and the following conclusion was drawn [4].

· On the issue of supporting DMRS bundling in case of UL operation over multiple carriers, WGs are to continue with their work to resolve the issue (for radio configurations included in R4-2211225) before RAN#98 under the assumption of no RAN1 specification change.

In our companion contribution [3], we discuss the RAN1 impact for FR1 inter-band UL CA and SUL. Based on [2] and [5], we are fine that the granularity of FGs 30-4a to 30-4h is per band per BC or per band and per BC.

· Proposal: FGs for DMRS bundling for PUSCH/PUCCH.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

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


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

Candidate values for the maximum duration for TDD are {2, 4, 8, 16}

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

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

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4, 11-5
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols

 
	30-4, 30-3
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]

Per band per BC or Per band and per BC
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

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


	30-4, 4-23
	UE does not support DMRS bundling for PUCCH repetitions
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4a or 30-4b or 30-4c
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4d
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]
Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.
	30-4
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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

Per band per BC or Per band and per BC
	
	Optional with capability signalling


3      Conclusions
In this contribution, we discussed the remaining issues on UE features for Rel-17 NR coverage enhancements and have the following proposal:
· Proposal: FGs for DMRS bundling for PUSCH/PUCCH.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

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


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

Candidate values for the maximum duration for TDD are {2, 4, 8, 16}

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

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

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4, 11-5
	UE does not Support DM-RS bundling for PUSCH repetition type B
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

	 30. NR_cov_enh
	30-4c
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols

 
	30-4, 30-3
	UE does not Support DM-RS bundling for TB processing over multi-slot PUSCH
	[Per UE]

Per band per BC or Per band and per BC
	Note: If a UE reports support of FG 30-3a and 30-4c, the UE supports DMRS bundling for the repetitions of TBoMS
	Optional with capability signalling

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


	30-4, 4-23
	UE does not support DMRS bundling for PUCCH repetitions
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4a or 30-4b or 30-4c
	UE does not support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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


	30-4d
	UE does not support Enhanced inter-slot frequency hopping for PUCCH repetitions with DMRS bundling
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

	30. NR_cov_enh
	30-4g
	[Restart DM-RS bundling after the events that violate power consistency and phase continuity]
	[Support restarting DM-RS bundling after the events triggered by DCI or MAC-CE that violate power consistency and phase continuity]
Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g. frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.
	30-4
	[UE does not support restarting DM-RS bundling after the events that violate power consistency and phase continuity]
	[Per UE]

Per band per BC or Per band and per BC
	
	Optional with capability signalling

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

Per band per BC or Per band and per BC
	
	Optional with capability signalling
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