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1. Introduction
In last meeting, Rel-17 NR UE features list has been discussed and updated in [1]. In this contribution, our views on MBS part are further provided based on [1].
2. [bookmark: _Ref498564494]Discussion
1. 
2. 

For broadcast, multiple G-RNTIs facilitate different services, and thus, support of  G-RNTIs should be included in broadcast feature 33-1. 

Proposal 1 Include ‘support of  G-RNTIs’ in broadcast feature 33-1.
For multicast, the capability for group-common PDSCH reception doesn’t have to be coupled with HARQ-ACK feedback. In general, there exist three reactions when UE receives group-common PDSCH: no HARQ-ACK feedback; sends NACK-only based HARQ-ACK feedback; and sends ACK/NACK based HARQ-ACK feedback. Thus, neither ACK/NACK nor NACK-only based HARQ -ACK feedback should be included in 33-2. 
Proposal 2 Neither ACK/NACK nor NACK-only based HARQ -ACK feedback should be included in 33-2.
Furthermore, when UE doesn’t support sending HARQ-ACK feedback, there will be no PTP retransmission or PTM retransmission and thus, support of PTP retransmission and support of PTM retransmission for multicast should be separated from feature 33-2.
Proposal 3 Separate ‘support of PTP retransmission for multicast’ from 33-2.
Proposal 4 Separate ‘support of PTM retransmission for multicast’ from 33-2.
Also, the HARQ-ACK codebook should be separated from multiplexing of unicast PDSCH and group-common PDSCH, and similar as that in NR Rel-15, support of type 1 and type 2 codebook should be separated as different UE capabilities. 
Proposal 5 Separate ‘support of FDM-ed HARQ-ACK codebook’ from 33-3-2.
Proposal 6 Separate ‘support of TDM-ed HARQ-ACK codebook’ from 33-3-3.
Furthermore, as there is no difference between FDMed and TDMed type-2 codebok, it is not necessary to differentiate them, and thus, option 1 in [1] should be supported.
Proposal 7 Regarding HARQ-ACK codebook
· 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
[bookmark: _Hlk91186029]According the achieved agreements in appendix, capability for type-1 codebook generation based on k1 values in the intersection of K_1 set for unicast and K_1 set for multicast should be added and it could be combined with the capability for TDM-ed Type-1 HARQ-ACK codebook for multicast.
[bookmark: _Hlk91186342]Proposal 8 Add capability for type-1 codebook generation based on k1 values in the intersection of K_1 set for unicast and K_1 set for multicast in the capability for TDM-ed Type-1 HARQ-ACK codebook for multicast
From the achieved agreements, support of intra-slot TDM between unicast PDSCH(s) and group-common PDSCH(s), or among multiple group-common PDSCHs in a slot, and support of FDM between unicast PDSCH and group-common PDSCH should also apply to broadcast. Thus, 33-3-2 and 33-3-3 should take 33-1 or 33-2 as prerequisite feature groups.
Proposal 9 Take 33-1 or 33-2 as prerequisite feature groups for 33-3-2 and 33-3-3.
Similar as dynamic scheduled group-common PDSCH reception, capability of ACK/NACK and NACK-only based HARQ -ACK feedback should be separated from data reception in 33-5-1. 
Proposal 10 Separate ACK/NACK and NACK-only based HARQ -ACK feedback from 33-5-1.
The corresponding track changes with respect to R1- 2112902 is shown below:
3. 
	[bookmark: _Ref521492551][bookmark: PP12][bookmark: _Hlk32419238]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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 1_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 slot-level repetition for MTCH	Comment by vivo: Agreement:
For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.
9. 
Support of G-RNTIs for broadcast.
FFS details of N 

	
	Yes
	Optional without capability signalling

	[bookmark: _Hlk86677480] 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
FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast



	
	Yes
	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
· Support of DCI-based enabling/disabling NACK-only based HARQ-ACK feedback configured per G-RNTI by RRC signaling	Comment by vivo: Agreement
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI. 

	33-2a
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-2-x
	Multiple G-RNTIs for group-common PDSCHs
	Capability on number of G-RNTI for groupcast
· FFS details.
	33-2
	Yes
	Optional with capability signalling

	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
	Optional with capability signalling

	 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
	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.
a) 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 or , 33-2
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-4-1
	ACK/NACK based HARQ-ACK feedback for multicast
	1. Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-RNTI by RRC signaling.
	33-2
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-4-2
	TDM-ed Type-1 HARQ-ACK codebook for multicast
	1. Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
2. Support type-1 codebook generation based on k1 values in the intersection of K_1 set for unicast and K_1 set for multicast

	33-2, 
33-3-3,
33-4-1
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-4-3
	FDM-ed Type-1 HARQ-ACK codebook for multicast
	1. Support FDM-ed Type-1 HARQ-ACK codebook for multicast.
	33-2,
33-3-2, 33-4-1
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-4-4
	Type 2 HARQ-ACK codebook for multicast
	1. Support Type-2 HARQ-ACK codebook for multicast.
	33-2, 33-4-1
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-4-5
	NACK-only based HARQ-ACK feedback for multicast
	1. Support NACK-only based HARQ-ACK feedback
	33-2
	Yes
	Optional with capability signalling

	 33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast
	1. Support one SPS group-common PDSCH configuration for multicast
1. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. FFS: HARQ-ACK feedback for SPS group-common with PDCCH scheduling and SPS release PDCCH. 
1. Support slot-level repetition for SPS group-common PDSCH
FFS whether/how to separate the above capabilities from FG 33-5-1
	33-2
	Yes
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support [N>1] SPS group-common PDSCH configuration for multicast
2. Support [M>=1] activated SPS group-common PDSCH configurations among the N SPS group-common PDSCH configurations per CFR for multicast
	33-2
	Yes
	Optional with capability signalling

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1.    Support of priority indicator field configured in DCI formats 1_1 with CRC scrambled with G-RNTI for multicast.
FFS whether/how to separate the above capability from FG 33-6-1
	33-2
	Yes
	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 multicast or for unicast and multicast at a UE.
	1.   Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast or for unicast and multicast at a UE.
	33-6-1
	Yes
	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
	Optional with capability signalling

	33. NR_MBS
	33-7
	Supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback	Comment by vivo: Agreement
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI.
	33-2
	Yes
	Optional with capability signalling



3. Conclusion
In this contribution, we provide our further considerations on MBS part in the following proposals:

Proposal 1 Include ‘support of  G-RNTIs’ in broadcast feature 33-1.
Proposal 2 Neither ACK/NACK nor NACK-only based HARQ -ACK feedback should be included in 33-2.
Proposal 3 Separate ‘support of PTP retransmission for multicast’ from 33-2.
Proposal 4 Separate ‘support of PTM retransmission for multicast’ from 33-2.
Proposal 5 Separate ‘support of FDM-ed HARQ-ACK codebook’ from 33-3-2.
Proposal 6 Separate ‘support of TDM-ed HARQ-ACK codebook’ from 33-3-3.
Proposal 7 Regarding HARQ-ACK codebook
· 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 8 Add capability for type-1 codebook generation based on k1 values in the intersection of K_1 set for unicast and K_1 set for multicast in the capability for TDM-ed Type-1 HARQ-ACK codebook for multicast
Proposal 9 Take 33-1 or 33-2 as prerequisite feature groups for 33-3-2 and 33-3-3.
Proposal 10 Separate ACK/NACK and NACK-only based HARQ -ACK feedback from 33-5-1
4. Appendix
	Agreements: (RAN1#102)
For RRC_CONNECTED UEs, at least support FDM between unicast PDSCH and group-common PDSCH in a slot based on UE capability.
· FFS: TDM or SDM in a slot.
Agreements: (RAN1#103)
Support TDM between one unicast PDSCH and one group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs.
Agreements: (RAN1#103)
Further study the following cases for simultaneous reception of unicast PDSCH and group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs.
· Case 1: support TDM between multiple TDMed unicast PDSCHs and one group-common PDSCH in a slot
· Case 2: support TDM among multiple group-common PDSCHs in a slot
· Case 3: support TDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Case 4: support FDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Case 5: support FDM among multiple group-common PDSCHs in a slot
· FFS: maximum number of PDSCHs in a slot simultaneous received per UE
Agreement: (RAN1#104bis)
[bookmark: _Hlk83578317]At least support the following cases for PDSCH reception for MBS in a slot based on UE capability for RRC_CONNECTED UEs
· Case 1: support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
· FFS: the value(s) of M 
· Case 2: support TDM among N (N>1) group-common PDSCHs in a slot per CC
· FFS: the value(s) of N
· Case 3: support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
· FFS: the value(s) of K and L
Agreement: (RAN1#106bis)
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions can be configured between the following alternatives from the previous agreement:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Support of Alt. 1 is a UE capability

Agreement: (RAN1#107)
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
· The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI. 
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