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1. Introduction
In this paper, we provide our views on the latest version of RAN1 UE features for Rel-17 NR MBS [2]. 
2. Discussion 
The initial version of NR MBS UE feature list provides a set of feature groups based on current design of NR MBS. We have provided our initial feedback in Table 1. The proposed changes are marked in red in the table. In summary we propose the following updates to the initial version of the UE Feature list:
· FG 33-1
· Support of DCI indicated slot level repetition can be separated into a dependent FG 33-1a
· FG 33-2
· Separate support of DCI 4_2 into a dependent FG
· The PTP and PTM retransmission for MBS should be separated from 33-2 and added to dependent FG on ACK/NACK based HARQ feedback
· FG 33-2a
· Merge 33-2c into FG 33-2a
· FG 33-4
· Add component for support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signaling
· FG 33-5-1
· Separate HARQ-ACK feedback and slot repetition support into separate dependent FGs
· FG 33-7:
· Add NACK-only feedback also to this FG

The changes proposed are shown in red text in the table below from [2]. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	33. NR_MBS
	33-1
	Broadcast
	0. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
0. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
0. Support of CFR configuration for broadcast.
0. Support of CORESET and common search space for broadcast. 
0. Support of DCI format 1_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
0. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
0. Support MCCH change notification indication via DCI.
0. support of higher layer configured slot-level repetition up to 8 for MTCH
FFS DCI indicated slot-level repetition up to [8 or 16] for MTCH is defined as another FG
	

	 33. NR_MBS
	33-1a
	Dynamic repetition indication for broadcast
	1. Support DCI indicated slot-level repetition up to [8 or 16] for MTCH
	33-1

	 33. NR_MBS
	33-2
	Dynamic scheduling for multicast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
1. Support of CFR configuration for multicast.
1. Support of CORESET and common search space configuration for multicast.
1. Support of DCI format 1_0 / 1_1 4_1 with CRC scrambled with G-RNTI for multicast.
1. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast
FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast

	

	33. NR_MBS
	33-2x
	Support of DCI format 4_2 for dynamic scheduling
	1. Support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast
	33-2

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback andRRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	1. Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling
2. Support of PTM retransmission for multicast
At least 33-2c or 33-2d is merged, FFS which one or both
	33-2

	33. NR_MBS
	33-2b
	DCI-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	Support of DCI-based enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-RNTI by RRC signaling
	33-2a

	33. NR_MBS
	33-2c
	PTM retransmission for multicast
	Support of PTM retransmission for multicast
FFS whether to merge with 33-2a
	33-2a

	33. NR_MBS
	33-2d
	PTP retransmission for multicast
	Support of PTP retransmission for multicast
FFS whether to merge with 33-2a
	33-2a

	33. NR_MBS
	33-2-x
	Multiple G-RNTIs for group-common PDSCHs
	Capability on number of G-RNTI for groupcast
FFS details.
	33-2

	33. NR_MBS
	33-3-1
	Dynamic Slot-level repetition for group-common PDSCH
	1. Support up to X times dynamic slot-level repetition for group-common PDSCH for multicast.

	33-2

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and group-common PDSCH
	1. Support FDM between one unicast PDSCH and one group-common PDSCH in a slot.
1. Support FDM-ed Type-1 HARQ-ACK codebook for multicast.
1. Support FDM-ed Type-2 HARQ-ACK codebook for multicast.
FFS whether/how to separate the capability for HARQ-ACK codebook
	33-1, 33-2

	33. NR_MBS
	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
	1. Support TDM between one unicast PDSCH and one group-common PDSCH in a slot. 
2. Support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
3. Support TDM among N (N>1) group-common PDSCHs in a slot per CC
4. Support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
5. The UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
a) Note:  Group-common PDSCH(s) are counted as unicast PDSCH(s).
6. Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
7. Support TDM-ed Type-2 HARQ-ACK codebook for multicast.
FFS whether/how to separate the capability for HARQ-ACK codebook
	33-1, 33-2

	33. NR_MBS
	33-3-4
	Mode 1 for type1 codebook generation
	Supports type1-Codebook-Generation-Mode configured as mode 1
	TBD

	33. NR_MBS
	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 multicast with the same priority and different HARQ-ACK codebook types in the same PUCCH slot
	33-2b

	33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast
	Support NACK-only based HARQ-ACK feedback and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling

	33-2

	33. NR_MBS
	33-4-1
	DCI-based enabling/disabling NACK-only based feedback for dynamic scheduling for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-RNTI by RRC signaling
	33-4

	 33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast
	1. Support one SPS group-common PDSCH configuration for multicast
1. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. FFS: HARQ-ACK feedback for SPS group-common with PDCCH scheduling and SPS release PDCCH. 
1. Support slot-level repetition for SPS group-common PDSCH
FFS whether/how to separate the above capabilities from FG 33-5-1
	33-2

	
	33-5-1a
	HARQ-ACK Feedback for SPS group-common PDSCH for multicast
	1. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
2. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
	33-5-1

	
	33-5-1b
	Slot level repetition for SPS group-common PDSCH for multicast
	1. Support slot-level repetition for SPS group-common PDSCH
	33-5-1

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support [N>1] SPS group-common PDSCH configuration for multicast
Support M>=1 activated SPS group-common PDSCH configurations among the N SPS group-common PDSCH configurations per CFR for multicast
	33-2

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1.    Support of priority indicator field configured in DCI formats 1_1 with CRC scrambled with G-RNTI for multicast.
FFS whether/how to separate the above capability from FG 33-6-1
	33-2

	33. NR_MBS
	33-6-2
	Two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities for multicast or for unicast and multicast at a UE.
	1.   Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast or for unicast and multicast at a UE.
	33-6-1

	33. NR_MBS
	33-6-3
	More than one PUCCH for HARQ-ACK transmission for multicast or for unicast and multicast within a slot
	1. Supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast or for unicast and multicast with different priorities in a slot.
	33-6-1, 33-6-2

	33. NR_MBS
	33-7
	Supporting group-common DCI indicating the enabling/disabling  [ACK/NACK and NACK-only based] HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling [ACK/NACK and NACK-only based] HARQ-ACK feedback
	33-2

	33. NR_MBS
	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



3. Conclusions
In this paper, we provided feedback on the RAN1 UE feature list for NR MBS.
References
[1] [bookmark: _Ref47537577]RP-193248, New Work Item on NR Support of Multicast and Broadcast Services, Huawei, RAN#86, Sitges, Spain, December 2019.
[2] [bookmark: _Ref83930201][bookmark: _Ref92808786][bookmark: _Ref47541449]R1-2200780, Updated RAN1 UE features list for Rel-17 NR after RAN1 #107bis-e, RAN1#107bis-e, Jan 2022
[3] 3GPP TS 38.211 v17.0.0, NR Physical Channels and Modulation (Release 17)
[4] 3GPP TS 38.212 v17.0.0, NR Multiplexing and Channel Coding (Release 17)
[5] [bookmark: _Ref47538706]3GPP TS 38.213 v17.0.0, NR Physical Layer Procedures for Control (Release 17)
[6] 3GPP TS 38.214 v17.0.0, NR Physical Layer Procedures for Data (Release 17)






11/20

