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Introduction
In RAN1#107 e-meeting, UE features for NR MBS was discussed and the following agreements were achieved:

Agreement
· FG 33-6-2 is kept as “Two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities for multicast or for unicast and multicast at a UE” as follows
· FG 33-6-3 is kept as “More than one PUCCH for HARQ-ACK transmission for multicast or for unicast and multicast within a slot” as follows
	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
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	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
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

Agreement
· FG 33-2 is separated as following FGs
· FG 33-2: current FG 33-2
· FFS whether to support NACK-only and/or ACK/NACK based HARQ-ACK feedback as a component of FG 33-2
· FG 33-2b: DCI-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
· FFS whether to separate the capability for HARQ-ACK feedback mode selection for dynamically scheduled group-common PDSCH for multicast
· FFS whether to separate the capability for support of PTP retransmission 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
	33-2
	Dynamic scheduling for multicast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 1_0 / 1_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
6. [Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling.]
7. Support PTM retransmission for multicast.
8. Support PTP retransmission for multicast.
FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast
FFS whether to support NACK-only and/or ACK/NACK based HARQ-ACK feedback
FFS whether to separate the capability for support of PTP retransmission for multicast
FFS whether to separate the capability for support of PTM retransmission for multicast
	
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	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
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

Agreement
· Down select one of the followings on how to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3
· Option 1:
· add an FG for TDM-ed Type-1 HARQ-ACK codebook for multicast
· add an FG for FDM-ed Type-1 HARQ-ACK codebook for multicast
· add an FG for Type-2 HARQ-ACK codebook for multicast
· Option 2:
· add an FG for FDM-ed Type-1/2 HARQ-ACK codebooks for multicast
· add an FG for TDM-ed Type-1/2 HARQ-ACK codebook for multicast
· Option 3:
· Add the capability for Type-2 HARQ-ACK codebook for multicast as a component in FG 33-2
· add an FG for FDM-ed Type-1 HARQ-ACK codebooks for multicast
· add an FG for TDM-ed Type-1 HARQ-ACK codebook for multicast

In this contribution, we provide our views on the UE feature group for NR MBS.
Discussion
For FG 33-1, it is extensively discussed whether multiple CFR can be configured for RRC IDLE/INACTIVE UEs. In RAN1#106 e-meeting, the following agreement was achieved:
	Agreement:
Only one CFR can be configured for group-common PDCCH/PDSCH carrying MCCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.


Furthermore, the following agreement on the CFR configuration for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs was achieved in RAN1#107 e-meeting.
	Agreement
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.



Based on the above two agreements, it can be observed single CFR configuration should be captured in component 3) of FG33-1 in order to better reflect the RAN1 agreement. For the DCI format used to schedule broadcast, DCI format 4_0 is captured in TS38.212, hence component 5) should be modified accordingly. Furthermore, component 6) describe the TDM transmission between unicast PDSCH and group-common PDSCH in different slots. However, unicast PDSCH is only available after UE enters RRC_CONNECTED state. 
Proposal 1: For UE feature group 33-1, the following modification on component 3), 5) and 6) should be adopted:
· 3) Support of single CFR configuration for broadcast.
· 5) Support of DCI format 1_0 4_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 in RRC_CONNECTED state.

In RAN1#107 e-meeting, it is extensively discussed how to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3. Three options were achieved which are listed as below:
· Option 1:
· add an FG for TDM-ed Type-1 HARQ-ACK codebook for multicast
· add an FG for FDM-ed Type-1 HARQ-ACK codebook for multicast
· add an FG for Type-2 HARQ-ACK codebook for multicast
· Option 2:
· add an FG for FDM-ed Type-1/2 HARQ-ACK codebooks for multicast
· add an FG for TDM-ed Type-1/2 HARQ-ACK codebook for multicast
· Option 3:
· Add the capability for Type-2 HARQ-ACK codebook for multicast as a component in FG 33-2
· add an FG for FDM-ed Type-1 HARQ-ACK codebooks for multicast
· add an FG for TDM-ed Type-1 HARQ-ACK codebook for multicast
First of all, HARQ-ACK feedback for multicast is an optional capability. Hence it is not reasonable to capture it in FG33-2. Regarding to option2, the construction of type-2 HARQ-ACK codebook depends on the received DCI. To be specific, it is constructed based on the T-DAI and C-DAI carried by the received DCI. It is constructed in a dynamic manner and it doesn’t matter whether PDSCHs are TDMed or FDMed. 

Proposal 2: Separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3 with option 1.

For FG 33-3-1, it is still open on whether to split FG 33-3-1 into two FGs for semi-static slot-level repetition and dynamic slot-level repetition. From our perspective, slot-level PDSCH repetition impacts UE behavior on buffering and combining. Whether the slot-level repetition is configured by RRC signaling or the slot-level repetition is indicated via DCI does not make any difference on the UE behavior for PDSCH buffering and combining. Hence we don’t think it is necessary to further split FG 33-3-1.

Proposal 3: There is no need to further split FG 33-3-1 into two FGs for semi-static slot-level repetition and dynamic slot-level repetition.
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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.
Proposal 4: FG 33-2b is sufficient and remove FG 33-7 in the MBS UE feature list.

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: For UE feature group 33-1, the following modification on component 3), 5) and 6) should be adopted:
· 3) Support of single CFR configuration for broadcast.
· 5) Support of DCI format 1_0 4_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 in RRC_CONNECTED state.

Proposal 2: Separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3 with option 1.

Proposal 3: There is no need to further split FG 33-3-1 into two FGs for semi-static slot-level repetition and dynamic slot-level repetition.

Proposal 4: FG 33-2b is sufficient and remove FG 33-7 in the MBS UE feature list.
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