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Introduction
In this contribution, we provide our analysis on UE features for NR MBS. The discussion is based on  the upated RAN1 UE features list for Rel-17 NR in [1].
Discussion
Broadcast
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	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
	
	Yes


Regarding the MTCH repetition indicated by dynamic signalling, the repetition number can be following legacy release design, i.e., maximum 16 repetition indicated by repetitionNumber in TDRA table. This number is aligned with RRC parameter clarification made in main session. But considering the agreements for multicast PDSCH repetition, the 8 repetitions is acceptable for MTCH PDSCH repetition.
Regarding whether DCI indicated repetition is a separated FG or not, the repetition design principle is the same for multicast and broadcast. From implementation perspective, the difference between multicast PDSCH repetition and MTCH PDSCH repetition is minor. It’s preferred to have the same handling for DCI indicated slot-level repetition for broadcast and multicast. The multicast repetition agreements were showing below table.
	Agreement[2]
· 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}


Proposal 1: It’s preferred to have the same handling for DCI indicated slot-level repetition for broadcast and multicast.
Dynamic scheduling for multicast
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 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 with CRC scrambled with G-RNTI for multicast.
1. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast
	
	Yes


For DCI format 4_2, it could be better to treat as an independent FG. As this format supports some enhanced sub-features, such as two TBs, dynamic enabling/disabling HARQ feedback. These features differentiae DCI format 4_2 from DCI format 4_1. DCI format 4_1 is the basic format to support multicast.
Proposal 2: Supporting DCI format 4_2 with CRC scrambled with G-RNTI for multicast as independent FG from FG33-2.
Multiplexing between multicast and unicast
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 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
	Yes

	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.
· 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
	Yes


For the separation of capability for HARQ-ACK codebook in FG33-3-2 and Fg33-3-3, according to last meeting discussion, there are two options to split the FGs for HARQ-ACK codebook.
· 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
For option1, the type-2 HARQ-ACK codebook construction is applied to both TDM-ed and FDM-ed reception, i.e., DAI is separately counted and codebooks for unicast and multicast are concatenated. Thus, supporting Type -2 HARQ-ACK codebook should be an independent feature.
For Option 2, each FG requires to support both Type-1 and Type-2 HARQ-ACK codebook construction. From implementation and specification perspective, Type-1 and Type-2 HARQ-ACK codebook construction are fully independent features and can’t be combined together.
Proposal 3:  For splitting UE capability for HARQ-ACK codebook, Option 1 is supported,
· 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

NACK-only based HARQ-ACK feedback 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	 33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast
	Support NACK-only based HARQ-ACK feedback.
	33-2
	Yes


As it was agreed HARQ-ACK based feedback is an independent FG33-2a from FG33-2, FG33-4 should be an independent FG as well. In addition, the prerequisite feature group should include FG33-2c, i.e., PTM retransmission for multicast.
Proposal 4:  Keeping FG33-4 as independent feature and include FG33-2c as prerequisite feature group.
Summary
In this contribution, we discuss the MBS related UE features and give the following proposals.
Proposal 1: It’s preferred to have the same handling for DCI indicated slot-level repetition for broadcast and multicast.
Proposal 2: Supporting DCI format 4_2 with CRC scrambled with G-RNTI for multicast as independent FG from FG33-2.
Proposal 3:  For splitting UE capability for HARQ-ACK codebook, Option 1 is supported,
· 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
Proposal 4:  Keeping FG33-4 as independent feature and include FG33-2c as prerequisite feature group.
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