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Introduction
In RAN1#108 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:
In RAN1#108 e-meeting, the following agreement on how to process MBS broadcast DCI was agreed:
	Agreement
Regarding the number of DCIs that a UE can process in a slot or span, MBS broadcast DCI monitored by the UE is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b for RRC_CONNECTED UEs.


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

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


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 addresses 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 2: 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 and FG33-4:
It is still open whether to define separate PUCCH resource configurations from unicast as separate FG from that of supporting shared PUCCH resources with unicast. Supporting separate PUCCH resource configurations for unicast and multicast respectively is an advanced UE capability. The default behavior for a UE should be transmitting UCI on shared PUCCH resources with unicast. Hence we have the following proposal:

Proposal 3: Define separate PUCCH resource configurations from unicast as separate FG from FG 33-2a.
Proposal 4: Define separate PUCCH resource configurations from unicast as separate FG from FG 33-4.


FG 33-5-1:
Currently, the component of FG 33-5-1 is defined as below:
1. Support one SPS group-common PDSCH configuration for multicast
1. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH
One open issue is whether to separate the capability for support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling. In Rel-16, whether the newly introduced DCI format 1_2 can be used for SPS release is defined as a separate UE capability. We prefer to follow the same logic as Rel-16 NR IIoT here. 

Proposal 5: For FG 33-5-1, the support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling is a separate UE capability.


FG 33-5-1d:
The same logic as dynamic scheduling should be adopted here, i.e. PTP retransmission can be a separate FG compared to the basic retransmission capability supporting PTM retransmission.

[bookmark: OLE_LINK10]Proposal 6: FG 33-5-1d should be kept as a separate FG.

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

Proposal 2: 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 3: Define separate PUCCH resource configurations from unicast as separate FG from FG 33-2a.

Proposal 4: Define separate PUCCH resource configurations from unicast as separate FG from FG 33-4.

Proposal 5: For FG 33-5-1, the support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling is a separate UE capability.
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Appendix
Agreement 
· The capability for support of dynamic slot-level repetition for MTCH is separated from FG 33-1.
· maximum number of dynamic slot-level repetitions is 16

Agreement
· FG 33-2c is merged into FG 33-2a and FG 33-2d is kept as follows
	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
	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
FFS shared/separate PUCCH resource configurations with/from unicast
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
· FG 33-5-1 is updated as follows
	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
3. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
4. FFS: HARQ-ACK feedback for SPS group-common with PDCCH scheduling and SPS release PDCCH. 
5. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH
FFS whether/how to separate the above capabilities from FG 33-5-1 the capability for support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH 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 for SPS group-common PDSCH without PDCCH scheduling, SPS group-common PDSCH activation, and SPS release PDCCH
	33-5-1
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1b
	DCI-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling
	33-5-1a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1c
	PTM retransmission for SPS group-common PDSCH for multicast
	Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
FFS whether to merge with 33-5-1a and 33-5-1f, respectively
	33-5-1a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1d
	PTP retransmission for SPS group-common PDSCH for multicast
	Support of PTP retransmission for SPS multicast
FFS whether to merge with 33-5-1a
	33-5-1a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	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
	No
	No
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	33. NR_MBS
	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
	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
	33-5-1
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	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
	33-5-1f
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1h
	Multiple G-CS-RNTIs for SPS group-common PDSCHs
	Max number of G-CS-RNTIs for SPS multicast [per slot] per CC
	33-5-1
	Yes
	
	
	Per UE
	No
	No
	
	FFS max number
	Optional with capability signalling



Agreement
· The capability for support of DCI format 4_2 with CRC scrambled with G-RNTI for multicast is separated from FG 33-2.

Agreement 
· FGs 33-5-1c and 33-5-1f are updated as follows
	33. NR_MBS
	33-5-1c
	PTM retransmission for SPS group-common PDSCH for multicast
	Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
FFS whether to merge with 33-5-1a and 33-5-1f, respectively
	33-5-1a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	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 UE
	No
	No
	
	
	Optional with capability signalling



Agreement
· FG 33-7 is removed. 

Agreement
· Separate FG of maxNumberMIMO-LayersPDSCH for multicast PDSCH is introduced
· Note: If UE supports up to 8 layers, the UE supports TB2
· FFS any condition for mandatory supported layers

Agreement
· Add an FG 33-3-3a for FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
· 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.
· FFS value of X G-RNTIs
· Add an FG 33-3-3b for Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
· Note: 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.
· FFS value of X G-RNTIs
· FG 33-3-3b is added as a prerequisite FG for FG 33-3-4

Agreement
· Add a component for supporting Type-1 and Type-2 HARQ-ACK CB for multicast feedback only in FG 33-2a
 
Agreement
· Component 1 in FG 33-5-2 is updated as follows
· Support [N>1] SPS group-common PDSCH configuration per CFR for multicast, and up to K SPS group-common PDSCH configuration in a cell group
· FFS the value range for K

Agreement 
· FG 33-2g is updated as follows
	33. NR_MBS
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH
	33-2
	Yes
	
	UE supports 1 MIMO layer only for multicast PDSCH
	Per FSPC
	N/A
	N/A
	
	Candidate values:{2,4,8}
Note: If UE supports up to 8 layers, the UE supports TB2
	Optional with capability signalling



Agreement
· Shared PUCCH resource configurations with unicast is included as a component of FGs 33-2a/33-4
· FFS: Whether to define separate PUCCH resource configurations from unicast as separate FG from FGs 33-2a/33-4

Agreement
· FG 33-1 is updated as follows
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 1_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. support of higher layer configured slot-level repetition up to 8 for MTCH
DCI indicated slot-level repetition up to 16 for MTCH is defined as another FG, FFS whether to merge with FG 33-3-1
	
	Up to RAN2
	
	
	Up to RAN2
	Up to RAN2
	Up to RAN2
	
	
	Up to RAN2



Agreement
· FG 33-2 is separated to two FGs: One for PCell case, the other for SCell case
· Type of FG for PCell case is [per band or per FSPC]
· Type of FG for SCell case is per FSPC
· FG for PCell is added as a Prerequisite FG for FG for SCell

Agreement
· Add a component of Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE into FG 33-6-1
· Add an FG of Support of priority configured for multicast HARQ-ACK feedback of SPS multicast
· FG 33-6-1 is added as a prerequisite FG of this FG
· Revise the component 1 of 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.


