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1. Introduction
The updated RAN1 UE features list for Rel-17 NR after RAN1#110bis-e has been endorsed in [1]. In this contribution, we present our views regarding remaining issues on Rel-17 RAN1 UE features topics 1 including NR_cov_enh and NR_MBS.
2. Discussion on NR_cov_enh
Whether it is mandatory to restart DMRS bundling subject to semi-persistent events after the dynamic event within a nominal TDW is still under the discussion in AI 8.8 “Maintenance on NR coverage enhancement”. As we proposed in our companion contribution [2], one of potential compromised solutions could be to introduce additional FG related to restarting DMRS bundling which corresponds to different implementation difficulties from FG 30-4g, as follows. 
	30-4g
	Restart DM-RS bundling
	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 do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	30-4
	Yes
	N/A
	UE does not 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 do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling

	30-4i
	Restart DM-RS bundling after  semi-static events
	Support restarting DM-RS bundling after the events which do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0, even when the events triggered by DCI or MAC CE that violate power consistency and phase continuity are precedent or overlapping within a nominal TDW. 
	30-4
	Yes
	N/A
	UE does not resume DM-RS bundling within a nominal TDW 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 do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling


In this example, FG 30-4g corresponds to the ability to restart DMRS bundling subject to semi-static events and dynamic events, while FG 30-4i corresponds to the ability to restart DMRS bundling subject to semi-static events even when a dynamic event is precedent to or overlapping with the corresponding semi-static event within a nominal TDW. 
Thus, it is better to discuss such potential solutions either in AI 8.8 or in this AI. If it should be discussed in AI 8.8 first, the conclusion should be made as early as possible. 
Proposal 2-1: Clarify potential capability(es) for restarting DMRS bundling in addition to FG 30-4g in either AI 8.8 or AI 8.16.1.
Proposal 2-2: Support the following additional UE capability related to restarting DMRS bundling.
	30-4i
	Restart DM-RS bundling after  semi-static events
	Support restarting DM-RS bundling after the events which do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0, even when the events triggered by DCI or MAC CE that violate power consistency and phase continuity are precedent or overlapping within a nominal TDW. 
	30-4
	Yes
	N/A
	UE does not resume DM-RS bundling within a nominal TDW 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 do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling


3. Discussion on NR_MBS
· HARQ-ACK codebook generation for multicast
· FG 33-3-3a: FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
· FG 33-3-3b: Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
Since the candidate values of X are 2, 3 or 4, even if a UE does not support these FGs, the UE would need to support Type-2 HARQ-ACK codebooks for multiplexing unicast HARQ-ACK and multicast HARQ-ACK with one G-RNTI.
Proposal 3-1: Update FG 33-3-3a and 33-3-3b as follows:
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	The UE supports Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with one G-RNTI 
	Per BC
	N/A
	N/A
	
	Note1: FDM-ed Type-1 HARQ-ACK codebook is generated by concatenating the Type-1 sub-codebook for unicast and the Type-1 sub-codebook for multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33-3-3b
	Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	The UE supports Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with one G-RNTI
	Per BC
	N/A
	N/A
	
	Note1: Mode 2 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the union of k1 sets from unicast and multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling



· FG 33-3-4: Mode 1 for type1 codebook generation
· FG 33-3-5: feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type
Since the reporting type of FG 33-3-3b, which is the prerequisite FG for FG 33-3-4, is per BC, it would be better to make the reporting type of FG 33-3-3b per BC as well. The reporting type of FG 33-3-5 should be per BC as well.
Proposal 3-2: The reporting type of 33-3-4 is per BC.
	33-3-4
	Mode 1 for type1 codebook generation
	Supports type1-Codebook-Generation-Mode configured as mode 1
	33-3-3b
	Yes
	
	
	Per BC
	N/A
	N/A
	
	This FG is for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	Optional with capability signalling



Proposal 3-3: The reporting type of 33-3-5 is per BC. 
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in a PUCCH or in a PUSCH
	33-2a or 33-4 or 33-5-1a or 33-5-1f 
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



· SPS GC-PDSCH
· FG 33-5-1e: Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
Since the reporting type of FG for dynamic slot-level repetition for dynamically scheduled multicast PDSCH is per UE with FDD/TDD, FR1/FR2 differentiation, the type of FG 33-3-1 should also be per UE with FDD/TDD, FR1/FR2 differentiation.
Proposal 3-4: The reporting type of FG 33-5-1e is per UE with FDD/TDD/FR1/FR2 differentiation.
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per UE
	Yes
	Yes
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling



· FG 33-5-1f: NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
· FG 33-5-1g: DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
The reporting type of these FGs should be aligned with the corresponding FGs for ACK/NACK-based feedback for SPS group-common PDSCH. In other words, the reporting type of FG 33-5-1f should be per BC as in FG 33-5-1a. Also, the reporting type of FG 33-5-1g should be per band as in FG 33-5-1b.
Proposal 3-5: The reporting type of FG 33-5-1f is per BC.
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-6: The reporting type of FG 33-5-1g is per band.
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling via DCI format 4_2
	33-5-1f
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



· FG 33-5-1i: Multicast SPS scheduling with DCI format 4_2
We don’t see the need to separate support of retransmission scheduled by DCI format 4_2. The reporting type of FG 33-5-1i should be per band like FG for support of DCI format 4_2 for dynamic scheduling.
Proposal 3-7: Update FG 33-5-1i as follows:
	33-5-1i
	Multicast SPS scheduling with DCI format 4_2
	1. Support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
2. Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



· FG 33-5-2: Multiple SPS group-common PDSCH configuration
· FG 33-5-4: Up to 8 SPS group-common PDSCH configurations per CFR for multicast for SCell
SPS-Config for unicast is a per-cell configuration, so the description “per cell” will be necessary. 
The reporting type of FG for support of 8 SPS configurations for unicast is per band, the reporting type of FG 33-5-2 should also be per band.
Proposal 3-8: Update FG 33-5-2 as follows:
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



Proposal 3-9: Update FG 33-5-4 as follows:
	33-5-4
	Up to 8 SPS group-common PDSCH configurations per CFR for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-3
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



· FG 33-8-1: Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
We don’t see the need to make the reporting type of FG 33-8-1 finer granularity than per band. Reporting type per band would be sufficient.
Proposal 3-10:  The reporting type of FG 33-8-1 is per band.
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



· FG 33-9: Supporting unicast PDCCH to release SPS group-common PDSCH
There will be no problem with making 33-5-1 a prerequisite FG for 33-2e. Brackets can be removed.
The process of checking if it is a DCI for SPS release would be band-independent. Reporting type per UE without FDD/TDD/FR1/FR2 differentiation would be sufficient.
Proposal 3-11: Update FG 33-9 as follows:
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	[33-5-1]
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



4. Conclusion
In this contribution, we presented our views regarding remaining issues on Rel-17 RAN1 UE features topics 1 including NR_cov_enh and NR_MBS. Based on the discussion in this contribution, following proposals were made.
Proposal 2-1: Clarify potential capability(es) for restarting DMRS bundling in addition to FG 30-4g in either AI 8.8 or AI 8.16.1.
Proposal 2-2: Support the following additional UE capability related to restarting DMRS bundling.
	30-4i
	Restart DM-RS bundling after  semi-static events
	Support restarting DM-RS bundling after the events which do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0, even when the events triggered by DCI or MAC CE that violate power consistency and phase continuity are precedent or overlapping within a nominal TDW. 
	30-4
	Yes
	N/A
	UE does not resume DM-RS bundling within a nominal TDW 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 do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	Per band and per BC
	N/A
	N/A
	N/A
	Optional with capability signalling



Proposal 3-1: Update FG 33-3-3a and 33-3-3b as follows:
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	The UE supports Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with one G-RNTI 
	Per BC
	N/A
	N/A
	
	Note1: FDM-ed Type-1 HARQ-ACK codebook is generated by concatenating the Type-1 sub-codebook for unicast and the Type-1 sub-codebook for multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling

	33-3-3b
	Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	The UE supports Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with one G-RNTI
	Per BC
	N/A
	N/A
	
	Note1: Mode 2 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the union of k1 sets from unicast and multicast.
Note2: The Type-2 HARQ-ACK codebook is generated by concatenating the Type-2 sub-codebook for unicast and the Type-2 sub-codebook for multicast.
Candidate values of X is {2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
	Optional with capability signalling



Proposal 3-2: The reporting type of 33-3-4 is per BC.
	33-3-4
	Mode 1 for type1 codebook generation
	Supports type1-Codebook-Generation-Mode configured as mode 1
	33-3-3b
	Yes
	
	
	Per BC
	N/A
	N/A
	
	This FG is for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	Optional with capability signalling



Proposal 3-3: The reporting type of 33-3-5 is per BC. 
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in a PUCCH or in a PUSCH
	33-2a or 33-4 or 33-5-1a or 33-5-1f 
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-4: The reporting type of FG 33-5-1e is per UE with FDD/TDD/FR1/FR2 differentiation.
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per UE
	Yes
	Yes
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling



Proposal 3-5: The reporting type of FG 33-5-1f is per BC.
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-6: The reporting type of FG 33-5-1g is per band.
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling via DCI format 4_2
	33-5-1f
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-7: Update FG 33-5-1i as follows:
	33-5-1i
	Multicast SPS scheduling with DCI format 4_2
	3. Support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
4. Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-8: Update FG 33-5-2 as follows:
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



Proposal 3-9: Update FG 33-5-4 as follows:
	33-5-4
	Up to 8 SPS group-common PDSCH configurations per CFR for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-3
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



Proposal 3-10:  The reporting type of FG 33-8-1 is per band.
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 3-11: Update FG 33-9 as follows:
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	[33-5-1]
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling
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