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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
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. 
1. Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling. 
1. Support PTM retransmission for multicast.
1. Support PTP retransmission for multicast.
FFS whether/how to separate the above capabilities from FG 33-2
	
	Yes


For component 6 Support ACK/NACK based HARQ-ACK feedback, it would be preferred this component is treated as an independent FG, the fundamental function for multicast service is receiving the multicast data without HARQ feedback, any feedback mode is the enhanced feature which is subjected to UE capability. In additional, supporting enable/disabling HARQ-ACK feedback is another UE feature.
For component 8 Support PTP re-transmission for multicast, this component can be removed from FG32-2 as independent FG. PTM is the basic function for multicast, if re-transmission is via PTP, several issues are still on discussion, e.g., differentiation PTP for unicast and PTP retransmission of PTM, LBRM/TBS determination for PTP re-transmission. Additional capability would be required for UE to support PTP retransmission.
Proposal 1: Supporting the following components as independent FG from FG33-2, 
· Support of PTP retransmission for multicast
· Support of ACK/NACK based HARQ-ACK feedback 
· Support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling

Slot level repetition
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	33. NR_MBS
	33-3-1
	Slot-level repetition for group-common PDSCH
	1. Support slot-level repetition for group-common PDSCH for multicast.
FFS whether to split FG 33-1-1 into two FGs for semi-static slot-level repetition and dynamic slot-level repetition
	33-2
	Yes


Regarding the repetition configuration, the following agreements were reached in last RAN1 meeting. With this agreement two configurations could achieve the purpose of repetition, i.e., Config A and Config B. If UE just supports either Config A or Config B, then
· UE supports Config A and gNB configures repetition with Config B, UE would not decode the PDSCH with wrong TDRA table
· UE supports Config B and gNB configures repetition with Config A, UE would assume no repetition is configured.
Thus, Splitting FG33-3-1 is not preferred.
	Agreement:
For slot-level repetition for group-common PDSCH for RRC_CONNECTED UEs receiving multicast,
· (Config A) UE can be optionally configured with pdsch-AggregationFactor.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same group-common PDSCH.


Proposal 2: Keeping FG 33-3-1 as single FG.
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.
1. FFS whether/how to separate the capability for HARQ-ACK codebook
	33-1, 33-2
	Yes


For FG33-3-2, it’s so restrictive to limit only one unicast PDSCH and only one GC-PDSCH FDMed in a slot. Similar as FG3-3-3, it can support K TDMed unicast PDSCH in a slot and L TDMed GC-PDSCH in a slot, but unicast PDSCH and GC-PDSCH are FDMed. With this update, there is no codebooks construction issue, anyway the codebook for unicast PDSCH and for GC-PDSCH are generated separately and concatenated together. The total number of received unicast PDSCHs and GC-PDSCHs in a slot are subject to TDMed PDSCH reception capability defined in Rel-15/Rel-16, i.e.,{2/4/7}.
Proposal 3: Support FDM between K TDMed unicast PDSCHs and L TDMed group common PDSCHs in a slot.
For the separation of capability for HARQ-ACK codebook in FG33-3-2 and Fg33-3-3, as we comment earlier supporting HARQ-ACK feedback is a UE capability, then the supported HARQ-ACK codedbook types should be independent UE capability with the condition that HARQ-ACK feedback is supported.
Proposal 4:  Supporting HARQ-ACK codebook types as independent capability.
Summary
In this contribution, we discuss the MBS related UE features and give the following proposals.
Proposal 1: Supporting the following components as independent FG from FG33-2, 
· Support of PTP retransmission for multicast
· Support of ACK/NACK based HARQ-ACK feedback 
· Support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling
Proposal 2: Keeping FG 33-3-1 as single FG.
Proposal 3: Support FDM between K TDMed unicast PDSCHs and L TDMed group-common PDSCHs in a slot.
Proposal 4:  Supporting HARQ-ACK codebook types as independent capability.
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