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1. [bookmark: _Toc120549591]Introduction
There were some discussions about UE features for NR MBS, but still some FFS in FL’s summary [1], we will further discuss the remaining FFS parts in this contribution.
2. Discussion
33-1: Broadcast
The most fundamental question is whether the FG 33-1 is a basic FG for MBS. Considering to proceed the commercial deployment of MR MBS and reduce the market fragmentation, especially considering there are much different capabilities in Rel-17 NR MBS, e.g., DCI based HARQ-ACK enable/disable, insertion type-1 codebook for multicast, we think it is necessary to define the basic FG both for broadcast and multicast.
Proposal 1. FG 33-1 is supported as a basic FG for MBS.
[bookmark: _Hlk92700561]Another remaining issue is capability signaling of FG 33-1. Considering this feature is applied for three RRC states and RRC_IDLE/IANCTIVE UEs can not report UE capability, we think the FG 33-1 should be optional without capability signaling.
Proposal 2. The signaling of FG 33-1 should be optional without capability signaling.
In last RAN1 meeting, RRC based slot-level repetition for MTCH has been merged into FG 33-1, one FFS is whether DCI indicated slot-level repetition is a separate FG or not.
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

We support both RRC based and DCI based slot-level repetition to be merged into FG 33-1, considering there is no significant technical difference between RRC based and DCI based slot-level repetition. In addition, If DCI based slot-level PDSCH repetition is a separate FG, gNB will never use it since gNB doesn’t know the UE capability which is harmful to broadcast MTCH transmission.
Proposal 3. DCI indicated slot-level repetition for MTCH is defined as a component in FG 33-1.
33-2 to 33-2-x: Dynamic scheduling for multicast
As the discussion above, it is necessary to define basic FG both for broadcast and multicast.
Proposal 4. FG 33-2 is supported as a basic FG for MBS.
In last RAN1 meeting, there were lots of discussion about the separate of slot-level repetition and HARQ-ACK feedback of FG 33-2, with the agreement that RRC based slot-level repetition is merged with FG 33-2, but DCI based slot-level repletion and ACK/NACK based HARQ-ACK feedback are two separate FGs.
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 andRRC-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



One remaining issue is whether DCI format 4_2 is kept in FG 33-2, we think it should be kept. The most important consideration is the scheduling restriction of only using DCI format 4_1, e.g., the frequency scheduling graduality, priority indication and so on. To maintain the DCI format 4_2 as the basic feature for multicast is better for MBS commercial deployment.
Proposal 5. Don’t support to separate the capability for support of DCI format 4_2 with CRC scrambled with G-RNTI for multicast in FG 33-2.
Although ACK/NACK based HARQ-ACK feedback is separated from FG 33-2, one FSS is which retransmission scheme or both transmission schemes are merged with FG 33-2a. From our point of view, both PTM retransmission and PTP retransmission should be merged with it, since the PTM retransmission and PTP retransmission are applied in different scenarios, e.g., PTM retransmission is used when large number of UE don’t decode the GC-PDSCH correctly and PTP retransmission is used when only small number of UE fail decoding. If only PTM retransmission is kept in FG 33-2a, the ACK/NACK based HARQ feedback has no technique advantage than NACK-only based HARQ feedback, and is also not the intention to design ACK/NACK based HARQ feedback for NR multicast. If only PTP retransmission is kept in FG 33-2a, gNB will always use UE-specific PDCCH for retransmission scheduling, which may cause much resource overhead when larger number of UEs don’t decode the GC-PDSCH correctly. Thus, keeping both PTM retransmission and PTP retransmission in FG 33-2a is a best solution for gNB to handle all retransmission cases and can also achieve the best network performance.
Proposal 6. Merge both FG 33-2c and FG 33-2d into FG 33-2a.
33-3-2 to 33-3-3: Multiplexing of unicast PDSCH and group-common PDSCH
Three options are listed in the following agreement in RAN1#107e-meeting [2]to be further discussed how to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3.
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
As the comments from companies, it is not necessary to differentiate TDM/FDM-ed Type-2 HARQ-ACK codebook, thus we support Option 1 to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3. Besides since ACK/NACK-based HARQ-ACK feedback has been separated from FG 33-2, at least one of the HARQ-ACK codebook should also be included FG 33-2a.
[bookmark: _Hlk92719190]Proposal 7. Support Option 1 to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3.
33-5-1 to 33-5-2: SPS group-common PDSCH for multicast
There were also some discussions about whether to separate the capabilities in FG 33-5-1 similar the discussion in FG 33-2. In general, we think the same principle of multicast dynamic scheduling and multicast SPS should be applied, e.g., RRC based slot-level repetition and DCI format 4_2 are kept as components of FG 33-5-1, DCI based slot-level repetition and ACK/NACK based HARQ-ACK feedback are introduced as separate FGs. Thus, we suggest the following proposal.
Proposal 8. For FG 33-5-1:
· Don’t support to separate the capability for support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS transmission;
· RRC based slot-level repetition is merged with FG 33-5-1;
· A separate FG is introduced for DCI based slot-level repetition.
Proposal 9. Add following FG for ACK/NACK based HARQ-ACK feedback for SPS:
	33-5-3
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS 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 SPS.

3.Support of PTP retransmission for multicast SPS.

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



33-7: Supporting group-common DCI indicating the enabling/disabling HARQ-ACK feedback
As the DCI based HARQ-ACK feedback enabling/disabling, it is supported for both ACK/NACK based HARQ-ACK feedback and NACK-only HARQ-ACK feedback. In addition, considering ACK/NACK based HARQ-ACK feedback and NACK-only based HARQ-ACK feedback are two separate FGs, both FG 33-2 and FG 33-4 should be the prerequisite feature groups of FG 33-7.
Proposal 10. Update the FG 33-7 as the following:
	33-7
	Supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	33-2, 33-4
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling



3. Conclusions
In this contribution, remaining issues UE features for NR MBS are discussed and the following proposals are made.
Proposal 1. FG 33-1 is supported as a basic FG for MBS.
Proposal 2. The signaling of FG 33-1 should be optional without capability signaling.
Proposal 3. DCI indicated slot-level repetition for MTCH is defined as a component in FG 33-1.
Proposal 4. FG 33-2 is supported as a basic FG for MBS.
Proposal 5. Don’t support to separate the capability for support of DCI format 4_2 with CRC scrambled with G-RNTI for multicast in FG 33-2.
Proposal 6. Merge both FG 33-2c and FG 33-2d into FG 33-2a.
Proposal 7. Support Option 1 to separate the capability for HARQ-ACK codebook from FGs 33-3-2 and 33-3-3.
Proposal 8. For FG 33-5-1:
· Don’t support to separate the capability for support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS transmission;
· RRC based slot-level repetition is merged with FG 33-5-1;
· A separate FG is introduced for DCI based slot-level repetition.
Proposal 9. Add following FG for ACK/NACK based HARQ-ACK feedback for SPS:
	33-5-3
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS 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 SPS.

3.Support of PTP retransmission for multicast SPS.

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


Proposal 10. Update the FG 33-7 as the following:
	33-7
	Supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	33-2, 33-4
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling
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