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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
After RAN1#109-e discussion, the RAN1 UE features for Rel-17 NR is updated in [1]. This contribution provides our views for Rel-17 NR MBS UE features.



UE feature related discussion
[bookmark: _Ref94432772]FG33-1/1-2 for MBS Broadcast
Since DCI format 4_0 is defined in TS 38.212 for scheduling broadcast, DCI format 1_0 in the 3rd component needs to be updated to DCI format 4_0. 
MBS broadcast includes MCCH and MTCH, both of which will be scheduled by G-RNTI. The 6th component needs to clarify that group-common PDSCH including MCCH and MTCH will be TDM-ed or either one will be TDM-ed with unicast in different slots. 
It was proposed to have two additional components to be included in FG33-1 regarding rate matching
· Support of semi-static rate-matching resource set configuration.
· Support of rate-matching around LTE CRS.
It was concerned to directly include such two bullets but instead was suggested to add “A UE supporting FG 33-1 must indicate support of FGs 5-26 and 5-28 for broadcast” in the column of note to clarify the rate matching capabilities are the ones mandatory support in Rel-15. This suggestion can be taken for approval in this meeting. 
One new FG33-1-2 was agreed to be separated from FG33-3-2 for FDM-ed unicast PDSCH and group-common PDSCH for broadcast in RRC_CONNECTED mode in a slot specifically. The reporting granularity for both FG33-1-2 and FG33-3-2 are still open. The support of FDM-ed unicast and multicast/broadcast in the same slot is affected or will affect the capability for the support of CA for unicast, which is also the reason why the support of multicast for SCell is reported per FSPC. Therefore, the report is expected to be per FSPC. 
Overall, the FG33-1 and FG33-1-2 for broadcast can be updated as in the following proposal. 
Proposal 1: Updating FG33-1 and FG33-1-2 as follows in red: 
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 4_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and MCCH group-common PDSCH or MTCH group-common PDSCH, or between MCCH group-common PDSCH and MTCH group-common PDSCH, or among unicast PDSCH and MCCH group-common PDSCH and MTCH group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. support of higher layer configured slot-level repetition up to 8 for MTCH. 

	
	Up to RAN2
	                             
	
	Up to RAN2
	Up to RAN2
	Up to RAN2
	
	It is up to RAN2 whether/how to introduce the capability for support of N > 1 G-RNTIs for broadcast for a UE.

Note: A UE supporting FG 33-1 must indicate support of FGs 5-26 and 5-28 for broadcast.
	Up to RAN2

	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
	
	
	FSPC
	NA
	NA
	
	
	Optional with capability signalling



FG33-2/2d/2e/2h/2i for MBS multicast
To align with TS 38.212, the DCI format 1_0 in the 4th component of FG33-2 should be updated to 4_1 (based on DCI format 1_0). 
It was discussed in the last meeting that whether FG33-1 is the basic feature group for Rel-17 NR MBS and if it is then FG33-1 for broadcast will be the prerequisite FG for any other FGs defined. We clarified that broadcast and multicast are separate FGs demanded in different cases and there are still some differences for developing such two features from UE implementation aspect although the basic feature sets for them are strived to be common. Therefore, for early commercialization, it is preferred to keep FG33-1 and FG33-2 as separate independent FGs. 
When considering UE capability for supporting both multicast and broadcast, it would be preferred to describe it in FG for multicast instead of defining additional FG for supporting both. For example, for the 5th component of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots where the group-common PDSCH is intended for multicast, it could be updated to consider broadcast group-common PDSCH as well if UE supports FG33-1. 
FG33-2d is better to be clarified that it is for dynamic scheduling. Moreover, as component, the retransmission is expected on the same cell as multicast initial transmission. 
FG33-2e is the capability on number of G-RNTI for multicast and FG33-2 is the prerequisite FG. 
For FG33-2h, as discussed in [2] that it is expected that FG33-5-1 is supposed to be SPS group-common PDSCH for multicast for PCell that is reported per FS as agreed. With FG33-2 as the prerequisite FG, FG33-2h currently defined as MBS dynamic scheduling for SCell can be modified to include the cases of both dynamic and SPS scheduling for MBS, since, from UE perspective, if a CC is reported to support MBS for SCell then it is supposed to support both dynamic and SPS scheduling. A note can be added to clarify the cases supported with a given prerequisite FG. 
Regarding the UE capabilities for the modulation order, the relevant rows from TS 38.306 [4] are as follows:
	pdsch-256QAM-FR1
Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR1 as defined in 7.3.1.2 of TS 38.211 [6].
It is mandatory with capability signalling for non-RedCap UEs and optional for RedCap UEs.
	UE
	CY
	No
	FR1 only

	pdsch-1024QAM-FR1-r17
Indicates whether the UE supports 1024QAM modulation scheme for PDSCH for FR1 as defined in TS 38.211 [6], MCS and CQI feedback tables based on 1024QAM modulation order as defined in TS 38.214 [12].

UE indicating support of this feature shall also indicate support of pdsch-256QAM-FR1.
	Band
	No
	N/A
	FR1 only

	pdsch-256QAM-FR2
Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR2 as defined in 7.3.1.2 of TS 38.211 [6].
	Band
	No
	N/A
	FR2 only

	supportedModulationOrderDL
Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. If included, the network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink. If not included:
-	for FR1, the network uses the modulation order signalled per band i.e. [pdsch-1024QAM-FR1] when [pdsch-1024QAM-FR1] is signalled for the band, otherwise the network uses the modulation order signalled in pdsch-256QAM-FR1.
-	for FR2, the network uses the modulation order signalled per band i.e. pdsch-256QAM-FR2 if signalled. If not signalled in a given band, the network shall use the modulation order 64QAM.
In all the cases, it shall be ensured that the data rate does not exceed the max data rate (DataRate) and max data rate per CC (DataRateCC) according to TS 38.214 [12].
	FSPC
	No
	N/A
	N/A



It is noted that the supportedModulationOrderDL report is just applied for the max data rate calculation as defined in 4.1.2 in [4], which can take any one from {bpsk-halfpi, bpsk, qpsk, qam16, qam64, qam256, qam1024}. If the intention is to separate the max data rate calculation from that for unicast, it should be reported per FSPC as legacy for unicast.

Proposal 2: Updating FG33-2/2d/2e/2h/2i as follows in red: 
	33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI for PCell.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH for multicast, or between group-common PDSCH for multicast and group-common PDSCH for broadcast (if UE supports FG33-1), or among unicast PDSCH and group-common PDSCH for multicast and group-common PDSCH for broadcast (if UE supports FG33-1) in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast

	FFS
	Yes
	
	
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling 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
3) support of Type-1 and Type-2 HARQ-ACK CB for multicast feedback only
4) Support of shared PUCCH resource configurations with unicast

	33-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	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 band
	N/A
	N/A
	
	
	Optional with capability signalling

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

	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2e
	Multiple G-RNTIs for group-common PDSCHs
	Capability on number of G-RNTI for groupcast multicast

	[33-2]
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-2e is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling

	33. NR_MBS
	33-2f
	Dynamic multicast with DCI format 4_2
	Support of DCI format 4_2 with CRC scrambled with G-RNTI for multicast
	33-2
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH
	33-2
	Yes
	
	UE supports 1 MIMO layer only for multicast PDSCH
	Per FSPC
	N/A
	N/A
	
	Candidate values: {2,4,8}
Note: If UE supports up to 8 layers, the UE supports TB2

	Optional with capability signalling

	33. NR_MBS
	33-2h
	Dynamic or SPS scheduling for multicast for SCell
	Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI or G-CS-RNTI for SCell.
	33-2 or 33-5-1
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Note: with 33-2 or 33-5-1 as prerequisite FG, this FG33-2h includes the cases of supporting multicast dynamic scheduling for SCell, and/or supporting multicast SPS scheduling for SCell.
	Optional with capability signalling

	[bookmark: _Hlk109730812]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
	33-2
	Yes
	
	The UE supports the same modulation order as unicast
	Per FSPC
	N/A
	N/A
	
	Note: A UE shall support the corresponding mandatory maximum modulation for unicast.
	Optional with capability signalling



[bookmark: _Ref94432739][bookmark: _Ref100668125]FG33-3-1/2/3 for repetitions/FDMed/TDMed scheduling
FG33-3-2 should be reported per FSPC as explained in section 2.1 for FG33-1-2 for FDMed unicast and broadcast in the same slot. 
For FG33-3-3, it should be noted that two cases (i.e., TDM-ed unicast and multicast and TDM-ed unicast and broadcast) are included depending on whether FG33-1 or FG33-2 is prerequisite FG for FG33-3-3. In addition, it should be reported per FSPC. Since FG33-3-3 is reported separately from FG33-1, MBS broadcast transmission should be based on the assumption that there are UEs supporting FG33-1 but not support FG33-3-3. Therefore, the component 3 or component 4 with N/L TDMed group-common PDSCHs in a slot per CC should be only applied to multicast with FG33-1 as prerequisite FG.

Proposal 3: Updating FG33-3-1/2/3 as follows in red: 
	33. NR_MBS
	33-3-1
	Dynamic Slot-level repetition for group-common PDSCH
	1. Support up to X times dynamic slot-level repetition for group-common PDSCH for multicast.

	33-2
	Yes
	
	
	Per UE
	No
	No
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for multicast in RRC CONNECTED mode in a slot.

	33-2
	Yes
	
	
	Per FSPC
	NA
	NA
	
	
	Optional with capability signalling

	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).

	[33-1 or 33-2]
	Yes
	
	
	Per FSPC
	NA
	NA
	
	Note: 
component 3 or component 4 with N/L TDMed group-common PDSCHs in a slot per CC is only applied to multicast with FG33-1 as prerequisite FG. 
	Optional with capability signalling



FG33-3-3a/3b/4/5 for multiplexing HARQ-ACK for unicast
As discussed in section 2.5, FG33-4 with FG33-2a as prerequisite FG for ACK/NACK based feedback is designed as the basic FG for support of NACK-only feedback for multicast, which includes both the cases for one TB or for more than one TB. For the case of more than one TB, the feedback is converted into ACK/NACK bits, for which either a Type-1 CB or Type-2 CB is generated but for multicast feedback only as already supported in FG33-2a for ACK/NACK based feedback. 
When NACK-only collides with other UCI or PUSCH transmission, as agreed, the NACK-only is also converted into ACK/NACK bits. However, such UE behaviour is not expected to be a component of the basic FG33-4 for NACK-only based feedback. The reason is that, for ACK/NACK based feedback for multicast, support of multiplexing with HARQ-ACK for unicast is additional UE capability reporting on top of the basic FG33-2a for ACK/NACK based feedback for multicast. 
Furthermore, the currently defined FG33-3-3a/3b/4/5 for multiplexing HARQ-ACK for unicast initially intended for ACK/NACK based feedback for multicast can be expanded to include the case of NACK-only mode1 converted into ACK/NACK bits and also to include the case of multiplexing on PUSCH. The changes can be made to include  33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG and adding a note that this FG33-3-3a/3b/5 includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast.
The reporting granularity can be per UE or per BC (as the report for the support of multicast on PCell). 
In addition, FFS value of X G-RNTIs for FG33-3-3a and FG33-3-3b can be deleted because the number of G-RNTI for multicast in FG33-2e is not expected to be large based on the discussion in the last RAN1 meeting though the decision was left to RAN2. 

Proposal 4: Updating FG33-3-3a/3b/4/5 as follows in red:
	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 on PUCCH or PUSCH
	Support of FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH. 
FFS value of X G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	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.

Note2: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3a includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast. 
	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 on PUCCH or PUSCH
	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 on PUCCH or PUSCH
FFS value of X G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	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.

Note3: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3b includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast.
	Optional with capability signalling

	33. NR_MBS
	33-3-4
	Mode 1 for type1 codebook generation for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	Supports type1-Codebook-Generation-Mode configured as mode 1 for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	[TBD], 33-3-3b
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note1: Mode 1 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the intersection of k1 sets from unicast and multicast.

	Optional with capability signalling

	33. NR_MBS
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type on PUCCH or PUSCH
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in the same PUCCH slot or PUSCH
	[33-2b]
33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3b includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast.
	Optional with capability signalling



[bookmark: _Ref109058148]FG33-4/4a/4-1 for NACK-only based feedback
For NACK-only based feedback, the following two alternatives were agreed with Alt1 and Alt4 corresponding NACK-only mode1 and mode2, respectively: 
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
Two features groups, i.e., FG33-4 and FG33-4a were agreed in the last meeting for NACK-only based feedback. FG33-4a is for support of NACK-only up to 4 TBs by selecting one of predefined PUCCH resources based on the decoding results of the scheduled TB(s), for which the predefined PUCCH resources are expected to be separately configured for multicast and it should include the case of single TB with NACK-only and include the extended Tproc1 and the corresponding referenced PUCCH as discussed in [3]. FG33-4 is expected to be the basic feature group for the support of NACK-only based feedback including NACK-only for a single TB case and for the case of more than one TB by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only, for which PUCCH resources are also expected to be shared with the PUCCH resources configured for unicast given support of separate PUCCH resource configurations from unicast taking extra UE buffer is expected to be a separate FG as defined in FG33-8-1 for ACK/NACK based feedback. 
Furthermore, support of separately configured PUCCH resources for NACK-only mode1 (i.e., transforming into ACK/NACK based) can be merged into FG33-8-1 with either FG33-2a or FG33-4 as prerequisite FGs for ACK/NACK based and for NACK-only mode1 feedback, respectively, and the revision is proposed in section 2.8. In addition, considering the NACK-only feedback for multicast SPS scheduling discussed in section 2.6, FG33-4a can be expanded to include the cases of dynamic or SPS scheduling by setting FG33-4 or FG33-5-1f as prerequisites FG, respectively, and a corresponding note can be added for clarification. 
For FG33-4, similar to the support of ACK/NACK-only based feedback for multicast as in FG33-2a, the support of NACK-only based feedback and RRC based enabling/disabling NACK-only based feedback as well as PTM retransmission can be merged into the FG33-4. Since UE does not feedback ACK when the TB is decoded correctly and the PUCCH resources might be shared among UEs for reporting NACK if the TB is failed in decoding, network cannot differentiate which UE is failed in decoding so UE does not need to support PTP retransmission for NACK-only based feedback. 
In addition, DCI-based enabling/disabling NACK-only feedback also needs to configured firstly by RRC signalling. Similar to FG33-2b with FG33-2a as prerequisite FG for ACK/NACK based feedback for dynamic scheduling, FG33-5-1b with FG33-5-1a as prerequisite FG for ACK/NACK based feedback for SPS scheduling, and FG33-5-1g with FG33-5-1f as prerequisite FG for NACK-only based feedback for SPS scheduling, FG33-4 is prerequisite FG for FG33-4-1. 
With the above analysed, the FG33-4 and FG33-4-1 can be updated as follows:
Proposal 5: Updating FG33-4 and FG33-4-1 as follows in red:
	33. NR_MBS
	33-4
	Support of NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming with shared PUCCH resources configuration with unicast and RRC-based enabling/disabling NACK-only based feedback for dynamic scheduling
	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 to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
2.  Support of shared PUCCH resource configuration with unicast
3.  Support of enabling/disabling NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast per the configuration of RRC signalling.
4. Support of PTM retransmission for dynamic scheduling for multicast.

	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4a
	Support of NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for dynamic or SPS scheduling
	1. Support NACK-only based HARQ-ACK feedback for dynamic or SPS scheduling for multicast, including:
 a) Multiple TB with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 and the corresponding referenced PUCCH
2. Support of separate PUCCH resource configurations from unicast or SPS-PUCCH-AN-List configuration from unicast SPS
	33-4 or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note: with 33-4 or 33-5-1f as prerequisite FG, this FG33-4a includes the cases of support of NACK-only for multicast dynamic scheduling, and/or for multicast SPS scheduling
	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 band
	N/A
	N/A
	
	
	Optional with capability signalling



[bookmark: _Ref100756836][bookmark: _Ref129681832]FG33-5-1/1a/1d/1e/1f/1g/1i/2/33-9 for multicast SPS
As discussed in [2] that it is expected that FG33-5-1 is supposed to be SPS group-common PDSCH for multicast for PCell that is reported per FS as agreed. With FG33-2 as the prerequisite FG, FG33-2h currently defined as MBS dynamic scheduling for SCell can be modified to include the cases of both dynamic and SPS scheduling for MBS, since, from UE perspective, if a CC is reported to support MBS for SCell then it is supposed to support both dynamic and SPS scheduling.
FG33-5-1a is ACK/NACK based feedback for multicast SPS, which should include the components that support of PTM retransmission, support of Type-1 and Type-2 HARQ-ACK CB for multicast feedback only, and support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS.
FG33-5-1d support of PTP retransmission for multicast SPS should include base on retransmission on the cell same as multicast initial transmission, so the [] can be deleted. 
FG33-5-1f is expected to be the basic FG for NACK-only feedback for multicast SPS, as FG33-4 defined as the basic FG for NACK-only feedback for multicast dynamic scheduling and FG33-4a defined as additional UE capability for NACK-only mode2. Furthermore, FG33-4a can be expanded to include the cases of dynamic or SPS scheduling by setting FG33-4 or FG33-5-1f as prerequisites FG, respectively, as proposed in section 2.5. In addition, the components needed to be added include a single TB with NACK-only feedback transmitted in PUCCH, multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only, support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS, and support of PTM retransmission associated with G-CS-RNTI for SPS multicast. 
FG33-5-1i FFS whether to include retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI, it is understood that retransmission by DCI format 4_2 scheduling can be supported or the initial transmission by DCI format 4_2 scheduling is supported. 

Proposal 6: Updating 33-5-1/1a/1d/1e/1f/1g/1i/2/33-9 as follows in red:

	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast for PCell
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH

	33-2
	Yes
	
	
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH 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 for SPS group-common PDSCH without PDCCH scheduling, SPS group-common PDSCH activation, and SPS release PDCCH
2) Support of PTM retransmission for multicast
3) support of Type-1 and Type-2 HARQ-ACK CB for multicast feedback only
4) Support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1b
	DCI-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling
	33-5-1a
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	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
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming and RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
2) Support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS. 
3) support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling 
4) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1h
	Multiple G-CS-RNTIs for SPS group-common PDSCHs
	Max number of G-CS-RNTIs for SPS multicast 
	33-5-1
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FGs 33-5-1h is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling

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

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated 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 BC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling

	33. NR_MBS
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	[33-5-1]
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



FG33-6-1/1a/2/3 for different priorities
For dynamic scheduling, the priority indication can be included in DCI format 4_2 for multicast. The priority index cannot be directly configured by RRC signalling, although it means low priority when the priority indication is not included in the DCI format. Given FG33-6-1a is for configuring priority for multicast SPS configuration, it is better to make it clear that FG33-6-1 is for indicating priority for multicast dynamic scheduling. In addition, since FG33-2f is for indicating the capability of dynamic multicast with DCI format 4_2, the prerequisite FG should be FG33-2f instead of FG33-2. 
Proposal 7: Updating FG33-6-1/1a/2/3  as follows in red:

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI for multicast dynamic scheduling
	1. Support of priority indicator field configured in DCI formats 4_2 with CRC scrambled with G-RNTI for multicast dynamic scheduling.
2. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE

	33-2f
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-1a
	DL priority configuration for SPS multicast
	Support of priority configured for multicast HARQ-ACK feedback of SPS multicast
	33-6-1
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-2
	Two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities for unicast and multicast at a UE
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities 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



[bookmark: _Ref109058106]FG33-8-1 for separate PUCCH configuration 
As discussed in section 2.5, FG33-4 is defined for NACK-only mode1 with shared PUCCH resources configured for unicast. Support of separately configured PUCCH resources from unicast for NACK-only mode1 is expected to be separate UE FG. 
Given FG33-8-1 is already defined that was initially intended for at least ACK/NACK based feedback for multicast, such FG can be expanded to include the case for NACK-only mode1. Overall, the change can be made to the prerequisite FG to include FG33-2a or FG33-4 for ACK/NACK based and for NACK-only mode1 feedback, respectively. 

Proposal 8: Updating FG33-8-1 as follows in red:
	33. NR_MBS
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a or 33-4
	Yes
	
	
	Per BC
	No
	No
	
	Note: With 33-2a or 33-4 as prerequisite FG, this FG33-8-1 includes the case of ACK/NACK for multicast or NACK-only mode1 for multicast. 
	Optional with capability signalling



Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution provides our views of UE features for Rel-17 NR MBS with the proposals summarized as follows:
Proposal 1: Updating FG33-1 and FG33-1-2 as follows in red: 
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 4_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and MCCH group-common PDSCH or MTCH group-common PDSCH, or between MCCH group-common PDSCH and MTCH group-common PDSCH, or among unicast PDSCH and MCCH group-common PDSCH and MTCH group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. support of higher layer configured slot-level repetition up to 8 for MTCH. 

	
	Up to RAN2
	                             
	
	Up to RAN2
	Up to RAN2
	Up to RAN2
	
	It is up to RAN2 whether/how to introduce the capability for support of N > 1 G-RNTIs for broadcast for a UE.

Note: A UE supporting FG 33-1 must indicate support of FGs 5-26 and 5-28 for broadcast.
	Up to RAN2

	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
	
	
	FSPC
	NA
	NA
	
	
	Optional with capability signalling



Proposal 2: Updating FG33-2/2d/2e/2h/2i as follows in red: 
	33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI for PCell.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH for multicast, or between group-common PDSCH for multicast and group-common PDSCH for broadcast (if UE supports FG33-1), or among unicast PDSCH and group-common PDSCH for multicast and group-common PDSCH for broadcast (if UE supports FG33-1) in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast

	FFS
	Yes
	
	
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling 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
3) support of Type-1 and Type-2 HARQ-ACK CB for multicast feedback only
4) Support of shared PUCCH resource configurations with unicast

	33-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	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 band
	N/A
	N/A
	
	
	Optional with capability signalling

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

	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2e
	Multiple G-RNTIs for group-common PDSCHs
	Capability on number of G-RNTI for groupcast multicast

	[33-2]
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-2e is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling

	33. NR_MBS
	33-2f
	Dynamic multicast with DCI format 4_2
	Support of DCI format 4_2 with CRC scrambled with G-RNTI for multicast
	33-2
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2g
	MIMO layers for multicast PDSCH
	Supported maximal number of MIMO layers for multicast PDSCH
	33-2
	Yes
	
	UE supports 1 MIMO layer only for multicast PDSCH
	Per FSPC
	N/A
	N/A
	
	Candidate values: {2,4,8}
Note: If UE supports up to 8 layers, the UE supports TB2

	Optional with capability signalling

	33. NR_MBS
	33-2h
	Dynamic or SPS scheduling for multicast for SCell
	Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI or G-CS-RNTI for SCell.
	33-2 or 33-5-1
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Note: with 33-2 or 33-5-1 as prerequisite FG, this FG33-2h includes the cases of supporting multicast dynamic scheduling for SCell, and/or supporting multicast SPS scheduling for SCell.
	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
	33-2
	Yes
	
	The UE supports the same modulation order as unicast
	Per FSPC
	N/A
	N/A
	
	Note: A UE shall support the corresponding mandatory maximum modulation for unicast.
	Optional with capability signalling




Proposal 3: Updating FG33-3-1/2/3 as follows in red: 
	33. NR_MBS
	33-3-1
	Dynamic Slot-level repetition for group-common PDSCH
	1. Support up to X times dynamic slot-level repetition for group-common PDSCH for multicast.

	33-2
	Yes
	
	
	Per UE
	No
	No
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for multicast in RRC CONNECTED mode in a slot.

	33-2
	Yes
	
	
	Per FSPC
	NA
	NA
	
	
	Optional with capability signalling

	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).

	[33-1 or 33-2]
	Yes
	
	
	Per FSPC
	NA
	NA
	
	Note: 
component 3 or component 4 with N/L TDMed group-common PDSCHs in a slot per CC is only applied to multicast with FG33-1 as prerequisite FG. 
	Optional with capability signalling



Proposal 4: Updating FG33-3-3a/3b/4/5 as follows in red:
	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 on PUCCH or PUSCH
	Support of FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH. 
FFS value of X G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	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.

Note2: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3a includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast. 
	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 on PUCCH or PUSCH
	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 on PUCCH or PUSCH
FFS value of X G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	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.

Note3: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3b includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast.
	Optional with capability signalling

	33. NR_MBS
	33-3-4
	Mode 1 for type1 codebook generation for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	Supports type1-Codebook-Generation-Mode configured as mode 1 for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	[TBD], 33-3-3b
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note1: Mode 1 TDM-ed Type-1 HARQ-ACK codebook is generated based on the union TDRA tables from unicast and multicast and the intersection of k1 sets from unicast and multicast.

	Optional with capability signalling

	33. NR_MBS
	33-3-5
	Feedback multiplexing for unicast PDSCH and group-common PDSCH for multicast with same priority and different codebook type on PUCCH or PUSCH
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in the same PUCCH slot or PUSCH
	[33-2b]
33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note: with 33-2a or 33-4 or 33-5-1a or 33-5-1f as prerequisite FG, this FG33-3-3b includes the case of multiplexing with ACK/NACK for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast dynamic scheduling with HARQ-ACK for unicast, or multiplexing with ACK/NACK for multicast SPS scheduling with HARQ-ACK for unicast, or multiplexing with NACK-only for multicast SPS scheduling with HARQ-ACK for unicast.
	Optional with capability signalling



Proposal 5: Updating FG33-4 and FG33-4-1 as follows in red:
	33. NR_MBS
	33-4
	Support of NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming with shared PUCCH resources configuration with unicast and RRC-based enabling/disabling NACK-only based feedback for dynamic scheduling
	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 to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
2.  Support of shared PUCCH resource configuration with unicast
3.  Support of enabling/disabling NACK-only based HARQ-ACK feedback for dynamic scheduling for multicast per the configuration of RRC signalling.
4. Support of PTM retransmission for dynamic scheduling for multicast.

	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4a
	Support of NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for dynamic or SPS scheduling
	1. Support NACK-only based HARQ-ACK feedback for dynamic or SPS scheduling for multicast, including:
 a) Multiple TB with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
c) Extended Tproc1 and the corresponding referenced PUCCH
2. Support of separate PUCCH resource configurations from unicast or SPS-PUCCH-AN-List configuration from unicast SPS
	33-4 or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Note: with 33-4 or 33-5-1f as prerequisite FG, this FG33-4a includes the cases of support of NACK-only for multicast dynamic scheduling, and/or for multicast SPS scheduling
	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 band
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 6: Updating 33-5-1/1a/1d/1e/1f/1g/1i/2/33-9 as follows in red:

	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast for PCell
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH

	33-2
	Yes
	
	
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH 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 for SPS group-common PDSCH without PDCCH scheduling, SPS group-common PDSCH activation, and SPS release PDCCH
2) Support of PTM retransmission for multicast
3) support of Type-1 and Type-2 HARQ-ACK CB for multicast feedback only
4) Support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1b
	DCI-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling
	33-5-1a
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	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
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1e
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast.
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast with ACK/NACK transforming and RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, including:
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits to generate Type-1 or Type-2 HARQ-ACK CB for multicast feedback only
2) Support of shared or separate SPS-PUCCH-AN-List configuration from unicast SPS. 
3) support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling 
4) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1g
	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-CS-RNTI for multicast by RRC signaling
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1h
	Multiple G-CS-RNTIs for SPS group-common PDSCHs
	Max number of G-CS-RNTIs for SPS multicast 
	33-5-1
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FGs 33-5-1h is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling

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

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast
2. Support M>=1 activated 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 BC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling

	33. NR_MBS
	33-9
	Supporting unicast PDCCH to release SPS group-common PDSCH
	Supports unicast PDCCH scrambled with CS-RNTI to release SPS group-common PDSCH
	[33-5-1]
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Proposal 7: Updating FG33-6-1/1a/2/3  as follows in red:

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI for multicast dynamic scheduling
	1. Support of priority indicator field configured in DCI formats 4_2 with CRC scrambled with G-RNTI for multicast dynamic scheduling.
2. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE

	33-2f
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-1a
	DL priority configuration for SPS multicast
	Support of priority configured for multicast HARQ-ACK feedback of SPS multicast
	33-6-1
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-2
	Two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities for unicast and multicast at a UE
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities 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



Proposal 8: Updating FG33-8-1 as follows in red:
	33. NR_MBS
	33-8-1
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-Config for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-2a or 33-4
	Yes
	
	
	Per BC
	No
	No
	
	Note: With 33-2a or 33-4 as prerequisite FG, this FG33-8-1 includes the case of ACK/NACK for multicast or NACK-only mode1 for multicast. 
	Optional with capability signalling
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