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Introduction
In RAN1#109-e meeting, Rel-17 UE features for NR MBS were discussed and the agreements [1] on the corresponding FGs were reached. This contribution discusses and analyzes the remaining issues.
Discussion
1.1 Discussion on FG 33-1
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.
	33-1
	Yes
	
	
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling



	Agreement
· FG 33-3-2 is split into 2 FGs; One for support of FDM between one unicast PDSCH and one multicast PDSCH, the other for support of FDM between one unicast PDSCH and one broadcast PDSCH.


In RAN1#109-e meeting, the support of FDM between unicast and multicast/broadcast was defined. For the Type of FG 33-1-2, it should be per UE since the FDMed multiplexing including unicast which depends or has impact on UE’s unicast services reception, while some UE may not support to receive unicast and broadcast simultaneously. Regarding the Need of FDD/TDD and FR1/FR2 differentiation, they are both No for this FG.
Proposal 1: For FG 33-1-2 on the FDM-ed unicast PDSCH and group-common PDSCH for broadcast, the report Type should be Per UE.

1.2 Discussion on FG 33-2
	33. NR_MBS
	33-2d
	PTP retransmission for multicast
	Support of PTP retransmission for multicast [on the cell same as multicast initial transmission]

	33-2a
	Yes
	
	
	Per BC[Per UE]
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2i
	Supported maximal modulation order for multicast PDSCH
	1. For FR1, up to 1024QAM is supported, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported, candidate values {64QAM, 256QAM}
FFS additional components
	FFS
	Yes
	
	The UE supports the same modulation order as unicast
	FFS
	FFS
	FFS
	
	Note: A UE shall support the corresponding mandatory maximum modulation for unicast.
	Optional with capability signalling



	Agreement
· Reporting type of FG 33-2d is per BC
· FFS: Revise the component: Support of PTP retransmission for multicast on the cell same as multicast initial transmission


For FG 33-2d, keeping the initial transmission and its retransmission being scheduling in the same cell can help to maintain the transmissions consistency. When the initial transmission of multicast is scheduled in a cell, its corresponding PTP retransmission should be on the same cell.
For FG 33-2i, the support of modulation order in NR MBS should follow the principle and capability in unicast. The prerequisite feature groups should be FG 36-1. For its Type, by following the similar definition in unicast, it should be Per Band. The Need of FDD/TDD differentiation is N/A. The Need of FR1/FR2 differentiation is Yes here to differentiate the different modulation orders between FR1 and FR2.
Proposal 2: For FG 33-2d, support of PTP retransmission for multicast on the cell same as multicast initial transmission.
Proposal 3: For FG 33-2i, 
· The prerequisite feature group is FG 36-1.
· The report Type is Per Band.
· The Need of FDD/TDD differentiation is N/A.
· The Need of FR1/FR2 differentiation is Yes.

1.3 Discussion on FG 33-3
	33. NR_MBS
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	Support of FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
FFS value of X G-RNTIs

	[TBD]
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	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.
	Optional with capability signalling

	33. NR_MBS
	33-3-3b
	Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	Support of Mode 2 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
FFS value of X G-RNTIs

	[TBD]
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	Note1: 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.
	Optional with capability signalling


For FG 33-3-3a and 33-3-3b, there is a common legacy issue about the value of X G-RNTIs. One baseline is that here the value of X should not exceed the G-RNTI number defined in FG 33-2e which is the total number of G-RNTIs supported by a UE. Following this baseline, the value of X should be any integer number, e.g. 2, 3, 4 and etc. 
Proposal 4: For FG 33-3-3a and 33-3-3b, the value of X G-RNTIs is {2, 3, 4} which is no larger than the number of G-RNTI defined in FG 33-2e.

1.4 Discussion on FG 33-4
	33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
[2. Support of shared PUCCH resource configurations with unicast]
	33-2a
	Yes
	
	
	[Per UE]Per BC
	[No]N/A
	[No]N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4a
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission
	1. Support NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast, including:
 a) Multiple TB with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate PUCCH resource configurations from unicast
	33-4
	Yes
	
	
	Per BC[Per UE]
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4-1
	DCI-based enabling/disabling NACK-only based feedback for dynamic scheduling for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-RNTI by RRC signaling
	[33-4]
	Yes
	
	
	[Per UE]Per band
	N/AFFS
	N/AFFS
	
	
	Optional with capability signalling


For FG 33-4, it is to support transforming from NACK-only to ACK/NACK based HARQ-ACK feedback. Similar with ACK/NACK feedback in FG 33-2a which supports shared PUCCH resource configurations with unicast. In FG 33-4, when NACK-only is transformed to ACK/NACK feedback, shared PUCCH resource configurations with unicast can also be supported.
For FG 33-4-1, the prerequisite can be confirmed as FG 33-4, which is also similar with ACK/NACK DCI-based enabling/disabling.
Proposal 5: For FG 33-4, support of shared PUCCH resource configurations with unicast.
Proposal 6: For FG 33-4-1, the prerequisite is FG 33-4.

1.5 Discussion on FG 33-5

	33. NR_MBS
	33-5-1d
	PTP retransmission for SPS group-common PDSCH for multicast
	Support of PTP retransmission for SPS multicast [on the cell same as multicast initial transmission]

	33-5-1a
	Yes
	
	
	FFSPer BC
	FFSN/A
	FFSN/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1i
	Multicast SPS scheduling with DCI format 4_2
	Support of DCI format 4_2 with CRC scrambled with G-CS-RNTI for multicast SPS scheduling
FFS whether to include retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	[33-5-1]
	Yes
	
	
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support [N>1] up to 8 SPS group-common PDSCH configuration per CFR for multicast, and up to K SPS group-common PDSCH configuration in a cell group
2. Support M>=1 activated SPS group-common PDSCH configurations among the N SPS group-common PDSCH configurations per CFR for multicast
3. The total number of SPS configurations for both multicast and unicast is no larger than 8 [per cell], and activated SPS group-common PDSCH configurations is no larger than M.
	33-2
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	FFS the value range for K
FFS: Candidate values for MCandidate value set for M is {1, 2, …, 8}
	Optional with capability signalling


For FG 33-5-1d, it is similar with FG 33-2d for PTP retransmission, in which the initial multicast transmission and PTP retransmission should be scheduled on the same cell.
For FG 33-5-1i, applying DCI format 4_2 for multicast SPS scheduling as well as retransmissions are similar functions for a group of UEs. DCI format 4_2 to schedule retransmission of SPS can be a separate FG or merged in FG 33-5-1i.
Proposal 7: For FG 33-5-1d, PTP retransmission for SPS multicast on the cell same as multicast initial transmission.
Proposal 8: “Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI” can be merged into FG 33-5-1i as a component, or separated as FG 33-5-1j.

Conclusion
In this contribution, the analysis and corresponding views are provided on the UE features for Rel-17 NR MBS with the following proposals:
Proposal 1: For FG 33-1-2 on the FDM-ed unicast PDSCH and group-common PDSCH for broadcast, the report Type should be Per UE.
Proposal 2: For FG 33-2d, support of PTP retransmission for multicast on the cell same as multicast initial transmission.
Proposal 3: For FG 33-2i, 
· The prerequisite feature group is FG 36-1.
· The report Type is Per Band.
· The Need of FDD/TDD differentiation is N/A.
· The Need of FR1/FR2 differentiation is Yes.
Proposal 4: For FG 33-3-3a and 33-3-3b, the value of X G-RNTIs is {2, 3, 4} which is no larger than the number of G-RNTI defined in FG 33-2e.
Proposal 5: For FG 33-4, support of shared PUCCH resource configurations with unicast.
Proposal 6: For FG 33-4-1, the prerequisite is FG 33-4.
Proposal 7: For FG 33-5-1d, PTP retransmission for SPS multicast on the cell same as multicast initial transmission.
Proposal 8: [bookmark: _GoBack]“Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI” can be merged into FG 33-5-1i as a component, or separated as FG 33-5-1j.
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