	[bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #106-bis-e	
e-Meeting, Oct 11th – Oct 19th, 2021
	R1-2110375


[bookmark: _Hlk495298459]
Agenda item:	8.17.8
Source: 	MediaTek Inc.
Title: 	Discussion on UE features on PUSCH coverage enhancements
Document for:	Discussion/Decision
Introduction
This paper provides our views on Rel-17 UE features in R1-2108679 for PUSCH coverage enhancements. Detailed proposals are described in the following sections.
Views on UE features on PUSCH coverage enhancement
DMRS bundling feature which involves sub-feature 30-4, needs to maintain phase continuity and power consistency. The maintenance of phase continuity and power consistency need the assurance of PA power settings such that no other signaling with different power settings are transmitted during the DMRS bundling is enabled. Besides, maintaining OFF power requirement during the non-scheduled period between PUSCH repetitions is very hard in case of phase continuity maintenance period.
TB processing over multi-slot (TBoMS) which allows to schedule the resources across slots result in rate-matching the data which is scheduled across slots. This will result in implementation impacts. The impact level of TBoMS implementation is cost yet to be determined because of the rate-matching per-all-slot vs rate-matching per-slot basis. In case of per-all-slot based rate-matching, the burden on the buffer will be high and the issues resulted due to slot dropping cannot be resolved. Thus we prefer to perform per-slot based rate-matching which is of mid-level complex and can handle the issues of slot dropping. Because of the implementation issues, DMRS bundling and TBoMS can be considered optional features. On the other hand with no further implementation aspects, repetition enhancements can be considered as mandatory feature.
Proposal 1: Based on the analysis of trade-off between gains and the UE implementation impacts of features DMRS bundling and TB processing over multi-slot, the features should be considered optional. 
According to the JCE discussion, there are different capabilities for support of the different channels （PUCCH/PUSCH）and use cases （Use Case 1~5）. So it is reasonable to separate the capabilities for them. 
Proposal 1: The different UE capabilities for different channels （PUCCH/PUSCH） and use cases （supported use cases of Case 1~5）  
The proposed modification is listed in the tables below in the track-change mode.










	30. NR_cov_enh
	 
	30-1
	Increased maximum number of 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 in TDRA list. A row index of the TDRA list is indicated by a DCI.
	[5-17]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 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 in TDRA list. A row index of the TDRA list is indicated by a Type 1 configured grant configuration.
	[5-16], [30-1]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-2
	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]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 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.
	5-14 or 5-16], [30-2]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-3
	TB processing over multi-slot PUSCH
	Support of TB processing over multi-slot PUSCH in RRC connected mode.
	[11-6]
	 
	 
	 
	Optional
	[Per UE]

	 30. NR_cov_enh
	 
	30-4
	[The maximum duration for DM-RS bundling for PUSCH repetitions of the same TB]
	The maximum duration during which UE is able to maintain power consisitency and phase continuity to support DM-RS bundling for PUSCH repetitions of the same TB/PUCCH
	 
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4’
	[The maximum duration for DM-RS bundling for PUCCH repetitions]
	The maximum duration during which UE is able to maintain power consisitency and phase continuity to support DM-RS bundling for PUCCH repetitions
	 
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4a1
	[DM-RS bundling for PUSCH repetition type A w/ B2B transmissions across the consecutive slots]
	Support DM-RS bundling for PUSCH repetition type A w/ B2B transmissions across the consecutive slots
	[30-4], [30-1] or [30-2]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4a2
	[DM-RS bundling for PUSCH repetition type A w/ non-B2B transmission across the consecutive slots w/o other uplink transmission]
	Support DM-RS bundling for PUSCH repetition type A w/ non-B2B transmission across the consecutive slots w/o other uplink transmission
	[30-4], [30-1] or [30-2]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	
	
	
	
	
	
	
	
	
	
	

	 30. NR_cov_enh
	 
	30-4b1
	[DM-RS bundling for PUSCH repetition type B w/ B2B transmissions within one slot]
	Support DM-RS bundling for PUSCH repetition type B w/ B2B transmissions within one slot
	[30-4], [11-5] [30-1]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4b2
	[DM-RS bundling for PUSCH repetition type B w/ B2B transmissions across the consecutive slots]
	Support DM-RS bundling for PUSCH repetition type B w/ B2B transmissions across the consecutive slots
	[30-4], [11-5] [30-1]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4b3
	[DM-RS bundling for PUSCH repetition type B w/ non-B2B transmissions across the consecutive slots w/o other uplink transmission ]
	Support DM-RS bundling for PUSCH repetition type B w/ non-B2B transmissions across the consecutive slots w/ non-B2B transmissions across the consecutive slots w/o other uplink transmission
	[30-4], [11-5] [30-1]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 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]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4d
	[DMRS bunding for PUCCH repetitions]
	Support DM-RS bundling for PUCCH repetitions
	[30-4], [4-23]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-4e
	[Inter-slot frequency hopping with inter-slot bundling for PUSCH]
	Support inter-slot frequency hopping with inter-slot bundling for PUSCH
	[30-4a] or [30-4b] or [30-4c]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 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]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 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]
	 
	 
	 
	 
	[Per UE]

	 30. NR_cov_enh
	 
	30-5
	Dynamic PUCCH repetition indication
	Support dynamic PUCCH repetition indication
	[4-23]
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]

	 30. NR_cov_enh
	 
	30-6
	Msg3 repetition
	Support of Msg3 repetition for Msg3 initial transmission and re-transmission in RRC connected mode. 
	 
	 
	 
	 
	[Optional with capability signalling]
	[Per UE]



