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Introduction
In RAN1#107bis e-meeting, UE features for NR MBS was discussed and the achieved agreements can be found in the appendix. In this contribution, we provide our views on the UE feature group for NR MBS.
Discussion
FG 33-1:
Considering it has been agreed that dynamic PDSCH repetition is a separate feature group from FG 33-2, the same mechanism can also be applied to FG 33-1. That is DCI indicated slot level repetition can be a separate UE group for broadcast PDSCH. Furthermore, we think the maximum number of 8 is sufficient for dynamic broadcast PDSCH repetition.
Proposal 1: DCI indicated slot-level repetition up to 8 for MTCH is defined as a separate FG.

FG 33-2:
For support of DCI format 4_2 in addition to DCI format 4_1, we don’t see additional complexity. There is no necessity to split the support of DCI format 4_2 with CRC scrambled with G-RNTI from FG 33-2.

Proposal 2: Support of DCI format 4_2 with CRC scrambled with G-RNTI scheduling multicast is a component of FG 33-2.

In RAN1#107bis e-meeting, the following agreement on how to processing multicast DCI was agreed:
	Agreement
Regarding the number of DCIs that a UE can process in a slot or span, multicast DCI is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b.


The above agreement address MBS UE capability related to DCI processing. It should be captured in FG 33-2. We propose to add the following component for FG 33-2 in order to address the newly achieved agreement in main session.
· Multicast DCI is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b.

Proposal 3: Add the following component for FG 33-2:
· Multicast DCI is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b.

FG 33-2a:
The difference between PTP retransmission and PTM retransmission is summarized as below:
· PTP retransmission is scheduled by a DCI format with CRC scrambled with C-RNTI. The retransmitted TB is carried by a unicast PDSCH and can be received by a dedicated UE.
· PTM retransmission is scheduled by a DCI format with CRC scrambled with G-RNTI. The retransmitted TB is carried by a multicast PDSCH and can be received by a group of UE.
From feedback perspective, it is does not matter how the PDSCH is scheduled if UE supports ACK/NACK based HARQ feedback. From PDSCH reception and soft combination perspective, we believe there is no difference for UE implementation. 

Proposal 4: Both FG 33-2c and FG 33-2d can be merged into FG 33-2a.

FG 33-3-2 & FG 33-3-3:
These two feature group define UE capability on whether UE supports FDMed or TDMed PDSCHs respectively, including multicast-to-unicast and multicast-to-multicast. The component related to HARQ-ACK codebooks are actually irrelevant. Furthermore, there is no FDMed/TDMed type-1 codebook or FDMed/TDMed type-2 codebook. HARQ-ACK construction should be separate from that of PDSCH transmission. Actually we already have the following separate FGs for different codebook construction:
· FG 33-3-5: Support of multiplexing HARQ-ACK for unicast and multicast with the same priority and different HARQ-ACK codebook types in the same PUCCH slot
· FG 33-6-2: Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast or for unicast and multicast at a UE
The only thing missed is the support of multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot, which can be a separate FG or a component of FG 33-3-2 and FG 33-3-3.

Proposal 5: Remove the following two components for FG 33-3-2
· Support FDM-ed Type-1 HARQ-ACK codebook for multicast.
· Support FDM-ed Type-2 HARQ-ACK codebook for multicast.

Proposal 6: Remove the following two components for FG 33-3-3
· Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
· Support TDM-ed Type-2 HARQ-ACK codebook for multicast.

Proposal 7: Adopt one of the following options to cover the case wherein multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot
· Option 1:  Define a component for FG 33-3-2 and FG 33-3-3 respectively such as: support of multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot
· Option 2:  Define a new FG 33-3-6: support of multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot

Furthermore, the prerequisite feature groups for FG 33-3-2 and FG 33-3-3 should be FG 33-2 as there is no HARQ-ACK feedback for broadcast.

Proposal 8: The prerequisite feature groups for FG 33-3-2 and FG 33-3-3 should be FG 33-2 instead of FG 33-1 and FG 33-2.

In the updated RAN1 UE features list, FG 33-7 is captured for supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback.[1] However, FG 33-2b is already specified to support DCI-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast, which fully covers the current FG 33-7.
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We also note that the DCI format 1_0 and DCI format 1_1 are used in the feature group related to multicast. Actually the new DCI format used for multicast is already captured in TS38.212, i.e. DCI format 4_1 and DCI format 4_2. The DCI format should be aligned between UE feature list and other physical specifications.


Conclusion 
In this contribution, we discuss the NR MBS UE feature group. Based on the discussion in section 2, we have the following proposals:
Proposal 1: DCI indicated slot-level repetition up to 8 for MTCH is defined as a separate FG.
Proposal 2: Support of DCI format 4_2 with CRC scrambled with G-RNTI scheduling multicast is a component of FG 33-2.
Proposal 3: Add the following component for FG 33-2:
· Multicast DCI is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b.
Proposal 4: Both FG 33-2c and FG 33-2d can be merged into FG 33-2a.
Proposal 5: Remove the following two components for FG 33-3-2
· Support FDM-ed Type-1 HARQ-ACK codebook for multicast.
· Support FDM-ed Type-2 HARQ-ACK codebook for multicast.
Proposal 6: Remove the following two components for FG 33-3-3
· Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
· Support TDM-ed Type-2 HARQ-ACK codebook for multicast.
Proposal 7: Adopt one of the following options to cover the case wherein multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot
· Option 1:  define a component for FG 33-3-2 and FG 33-3-3 respectively such as: support of multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot
· Option 2:  Define a new FG 33-3-6: support of multiplexing HARQ-ACK for unicast and multicast with the same priority and same HARQ-ACK codebook type in the same PUCCH slot
Proposal 8: The prerequisite feature groups for FG 33-3-2 and FG 33-3-3 should be FG 33-2 instead of FG 33-1 and FG 33-2.
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Appendix
Agreement
· A new component for support of higher layer configured slot-level repetition up to 8 for MTCH is added into FG 33-1
· FFS DCI indicated slot-level repetition up to [8 or 16] for MTCH is defined as another FG

Agreement
· Slot level repetition (FG 33-3-1) is merged with FG 33-2
· FFS whether to include semi-static repetition only or both semi-static and dynamic repetitions
· FFS max value of dynamic repetition
· FFS max value of semi-static repetition
· Components 6/7/8 are separated from FG 33-2, FFS how to separate

Agreement
· Only the capability for semi-static repetition is included in FG 33-2
· For semi-static repetition, UE is mandated to support {2, 4, 8} times repetitions
· For dynamic repetition, a separate FG is introduced; UE reports one of the maximum values from {8, 16}

Agreement
· Add following FGs
· FG 33-2a: Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
· [FG 33-2c: PTM retransmission for multicast]
· [FG 33-2d: PTP retransmission for multicast]
	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling.
At least 33-2c or 33-2d is merged, FFS which one or both 
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2c
	PTM retransmission for multicast
	Support of PTM retransmission for multicast
FFS whether to merge with 33-2a
	33-2a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2d
	PTP retransmission for multicast
	Support of PTP retransmission for multicast
FFS whether to merge with 33-2a
	33-2a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling



Agreement
· Add an FG for support of multiplexing HARQ-ACK for unicast and multicast with the same priority and different HARQ-ACK codebook types in the same PUCCH slot as follows
	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
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	
	Optional with capability signalling



Agreement
· Add an FG for support of mode 1 for type1 codebook generation as follows
	33. NR_MBS
	33-3-4
	Mode 1 for type1 codebook generation
	Supports type1-Codebook-Generation-Mode configured as mode 1
	TBD
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling



Agreement
· Add an FG for support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-RNTI by RRC signaling as follows
	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
	Yes
	
	
	Per UE
	
	
	
	
	Optional with capability signalling



Agreement
· FG33-5-2 is not separated into multiple FGs
· Supported maximum number M of activated SPS group-common PDSCH configurations is reported, FFS candidate values
· UE can report one value from the candidate values.

Agreement
· Add an FG for supporting unicast PDCCH to release SPS group-common PDSCH as follows:
	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
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling



