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1. Introduction
In last meeting, Rel-17 NR UE features list has been discussed and updated [1]. In this contribution, our views on MBS remaining issues are further provided based on newly updated version [1].
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
2.1. 33-1: Broadcast
For 33-1, higher layer configured slot-level repetition has been agreed for MTCH, and up to 8 repetitions is supported. Considering it is not necessary to support such a flexible number of repetitions from 1 to 8 for MTCH, it is better to support several fixed values, i.e., {2, 4, 8} times repetitions as defined for unicast or multicast.
[bookmark: _Hlk95141076]Proposal 1 For higher layer configured slot-level repetition in FG 33-1, UE supports {2, 4, 8} times repetitions.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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
	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 14_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. Support {2, 4, 8} times semi-static slot-level repetition for MTCHsupport 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
	Up to RAN2


1. 
2. 
2.2. 33-2: Dynamic scheduling for multicast for PCell
Considering different UE capabilities are required for supporting broadcast and multicast, UE may support multicast only while not supporting broadcast. Therefore, FG 33-2 should not take 33-1 as a prerequisite FG
[bookmark: _Hlk110965665]Proposal 2 FG 33-2 should not take 33-1 as a prerequisite FG.
	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 1_0 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH 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



2.3. 33-3-3 Intra-slot TDM-ed unicast PDSCH and group-common PDSCH
In Rel-15, there is a UE capability defined for separation of two unicast PDSCHs with a gap, i.e., FG 5-32. Considering FG 33-3-3 of intra-slot TDM-ed unicast PDSCH and group-common PDSCH, there will be more than 1 PDSCHs in either slot of two consecutive slots, and thus, a new UE capability similar to FG5-32 shall be defined for multicast. 
Proposal 3 Add an FG to include the UE capability for separation of two multicast/unicast PDSCHs with a gap.
	33. NR_MBS
	33-3-3c
	Separation of two multicast/unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, the minimum time separation between starting time of any two multicast/unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	33-3-3
	Yes
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling



2.4. 33-5-1 to 33-5-2 SPS group-common PDSCH for multicast
As RAN2 has agreed that MBS SPS for multicast can be configured on one SCell or PCell, two UE FGs can be added to reflect one SPS group-common PDSCH configuration and multiple SPS group-common PDSCH configurations for SCell, respectively.
[bookmark: _GoBack]Proposal 4 Add FG 33-5-3 and FG 33-5-4, which include supporting of one and multiple SPS group-common PDSCH configurations for multicast for Scell.
Furthermore, in Rel-16, it is defined that up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group are supported in FG 12-2. When multicast is considered, the UE capabilities on multiple SPS configurations are expected to keep the same as existed UE capabilities for unicast only, and thus, the total number of SPS configurations for both multicast and unicast is no larger than 8 per cell, the total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
Proposal 5 The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	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
	33-5-2
	Multiple SPS group-common PDSCH configuration for Pcell
	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.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-2
	Yes
	[Per UE]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



	33. NR_MBS
	33-5-3
	SPS group-common PDSCH for multicast for Scell
	1. Support one SPS group-common PDSCH configuration for multicast for Scell.
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH for Scell.
	33-5-1 
	Yes
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-4
	SPS group-common PDSCH for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
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.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-2
	Yes
	[Per FSPC]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



3. [bookmark: _Ref521492551][bookmark: PP12][bookmark: _Hlk32419238]Conclusion
In this contribution, we provide our further considerations on MBS remaining part in the following proposals and the updated FGs in tracked changes:
Proposal 1 For higher layer configured slot-level repetition in FG 33-1, UE supports {2, 4, 8} times repetitions.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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
	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 14_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. Support {2, 4, 8} times semi-static slot-level repetition for MTCHsupport 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
	Up to RAN2



Proposal 2 FG 33-2 should not take 33-1 as a prerequisite FG.
	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 1_0 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH 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



Proposal 3 Add an FG to include the UE capability for separation of two multicast/unicast PDSCHs with a gap.
	33. NR_MBS
	33-3-3c
	Separation of two multicast/unicast PDSCHs with a gap
	For any two consecutive slots n and n+1, if there are more than 1 multicast/unicast PDSCH in either slot, the minimum time separation between starting time of any two multicast/unicast PDSCHs within the duration of these slots is 
4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz
	33-3-3
	Yes
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling



Proposal 4 Add FG 33-5-3 and FG 33-5-4, which include supporting of one and multiple SPS group-common PDSCH configurations for multicast for Scell.
Proposal 5 The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	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
	33-5-2
	Multiple SPS group-common PDSCH configuration for Pcell
	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.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-2
	Yes
	[Per UE]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



	33. NR_MBS
	33-5-3
	SPS group-common PDSCH for multicast for Scell
	1. Support one SPS group-common PDSCH configuration for multicast for Scell.
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH for Scell.
	33-5-1 
	Yes
	Per FS
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-4
	SPS group-common PDSCH for multicast for SCell
	1. Support up to 8 SPS group-common PDSCH configuration per CFR for multicast for Scell.
2. Support M>=1 activated SPS group-common PDSCH configurations per CFR for multicast for Scell.
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.
4. The total number of SPS configurations for both multicast and unicast in a cell group is no larger than 32.
	33-5-2
	Yes
	[Per FSPC]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling
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