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1. Introduction
This document summarizes contributions submitted to AI 8.16.1 regarding UE features for NR MBS and captures company views based on the announcement in the following email thread.
	[112-R17-UE_features_1] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Hiroki (DOCOMO)


Based on the latest RAN1 UE features list on Rel-17 NR MBS in [1] and contributions submitted to AI 8.16.1, following remaining issues are identified.
· Reporting type of following FGs are not yet decided [2, 4, 6, 7, 8, 9, 10].
· 33-5-1e	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast
· 33-5-1f	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
· 33-5-1g	DCI-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
· 33-5-1i	Multicast SPS scheduling with DCI format 4_2
· 33-5-2	Multiple SPS group-common PDSCH configuration on PCell
· 33-8-1	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast
· 33-9	Supporting unicast PDCCH to release SPS group-common PDSCH
· Brackets on component 1 of FG33-5-1a remain, and it may impact to potential additional component of FG33-5-1 and/or 33-5-3 [3, 5, 6, 7, 8, 9, 10].
· FFSs on “Consequence if the feature is not supported by the UE” remain for FG33-3-3a/33-3-3b [4, 7, 9, 10].
· There are proposals to update component of FG33-5-1f and FG33-5-1j [5, 6, 9, 10].
· There are proposals to update FG33-8-1 [9, 10].
· There is a proposal to update component and note of FG33-1-2 [5].
· There is a proposal to update component, prerequisite FGs and note of FG33-3-2 [5].
· There is a proposal to update FG name and component of FG33-4 [5].
· There is a proposal to update reporting type and prerequisite of FG33-6-x [6].
· There is a proposal to update reporting type and note of FG33-5-1h/33-10 [7].
· There is a proposal to update note of FG33-1 [8].
· There is a proposal to update component of FG33-2 [9].
· There is a proposal to update prerequisite of FG33-5-1f [10].
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2. Discussion on UE features for NR MBS
2.1	Reporting type of FGs that have not been decided yet
FG33-5-1e
In [1], FG 33-5-1e is captured as below.
	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 UE]
	[No]
	[No]
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-5-1e/f/g/i: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		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 UE] Per BC
	N/A[No]
	N/A[No]
	
	Candidate values for X is: {8, 16}
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	For dynamic slot-level repetition, we do not see any reason to adopt different reporting types between dynamic scheduling (FG 33-3-1) and SPS (FG 33-5-1e). For FG 33-5-1e, ‘per UE’ should be supported with FDD/TDD and FR1/FR2 differentiations as in FG 33-3-1. In addition, as we did for FGs 33-3-1/33-3-1a, TN/NTN differentiation and licensed/unlicensed differentiation can be done by adding separate FG for NTN/unlicensed with per-band.
Proposal 5: The reporting type of FG 33-5-1e is per UE with FDD/TDD and FR1/FR2 differentiations, and the note “This FG is reported for TN and licensed” is added.
Proposal 6: Following FG is added.
	33. NR_MBS
	33-5-1k
	Dynamic Slot-level repetition for SPS group-common PDSCH for multicast for NTN and unlicensed
	Support up to X times dynamic slot-level repetition for SPS group-common PDSCH for multicast for NTN and unlicensed.
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	Candidate values for X is: {8, 16}

This FG is reported for NTN and unlicensed
	Optional with capability signalling




	[8]
	MediaTek Inc.
		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 UE]
	[No]
N/A
	[No]
N/A
	
	Candidate values for X is: {8, 16}
Reporting type of FGs 33-5-1e is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the reporting of FGs 33-5-1e/f/g/i, and 33-5-2 we propose following the template of 33-5-1h and use per UE with FDD/TDD , licensed unlicensed, NTN/TN and FR1/2 differentiation

Proposal 1 [bookmark: _Toc127531080]FG 33-5-1e/f/g/i and 33-5-2 are reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		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






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-5-1e
· Alt.1: Per UE [2, 4, 7, 8, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [7, 8, 9]
· Apply same approach as 33-3-1/1a, i.e., add separate per-band FG for unlicensed and NTN [7]
· Apply same approach as 33-5-1h/33-10, i.e., detailed signaling is up to RAN2 [8, 9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4]
· Alt.2: Per BC [6, 10]

The moderator’s proposal is to take Alt.1-1.
Proposal 2-1:
· Reporting type of FG33-5-1e is Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation.
	Company
	Comment

	DCM
	Support

	Spreadtrum
	We are fine with per BC. 

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
For FG33-5-1e, FG33-5-2 and FG33-9,
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.




FG33-5-1f
In [1], FG 33-5-1f is captured as below.
	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-5-1e/f/g/i: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits

3. One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4. One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI

2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast


	33-5-1a
	Yes
	
	
	Per BC[Per UE]
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	For FG 33-5-1f, we do not see any reason to adopt different reporting types between ACK/NACK based feedback (FG 33-5-1a) and NACK-only based feedback (FG 33-5-1f). ‘per BC’ should be supported as in FG 33-5-1a.
Proposal 3: The reporting type of FG 33-5-1f is per BC.


	[8]
	MediaTek Inc.
		33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	[Per UE]
Per BC
	[No]
N/A
	[No]
N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the reporting of FGs 33-5-1e/f/g/i, and 33-5-2 we propose following the template of 33-5-1h and use per UE with FDD/TDD , licensed unlicensed, NTN/TN and FR1/2 differentiation

Proposal 2 FG 33-5-1e/f/g/i and 33-5-2 are reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		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 TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
c) One or multiple TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
d). One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
2) Support of shared 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






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-5-1f
· Alt.1: Per UE [2, 4, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4]
· Alt.2: Per BC [6, 7, 8, 10]

The moderator’s proposal is to take Alt.2.
Proposal 2-2:
· Reporting type of FG33-5-1f is Per BC.
	Company
	Comment

	DCM
	Support

	Huawei, HiSilicon
	ok

	Spreadtrum
	Ok

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
· Reporting type of FG33-5-1f is Per BC.
· Reporting type of FG33-5-1g is Per band.
· Reporting type of FG33-5-1i is Per band.
· Reporting type of FG33-8-1 is Per BC.





FG33-5-1g
In [1], FG 33-5-1g is captured as below.
	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 via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-5-1e/f/g/i: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		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 via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	Per band[Per UE]
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	For FG 33-5-1g, from similar reason to the above, ‘per band’ should be supported as in FG 33-5-1b.
Proposal 4: The reporting type of FG 33-5-1g is per band.


	[8]
	MediaTek Inc.
		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 via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	[Per UE]
Per band
	[No]
N/A
	[No]
N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the reporting of FGs 33-5-1e/f/g/i, and 33-5-2 we propose following the template of 33-5-1h and use per UE with FDD/TDD , licensed unlicensed, NTN/TN and FR1/2 differentiation

Proposal 3 FG 33-5-1e/f/g/i and 33-5-2 are reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		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 via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-5-1g
· Alt.1: Per UE [2, 4, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4]
· Alt.2: Per band [6, 7, 8]
· Alt.3: Per BC [10]

The moderator’s proposal is to take Alt.2.
Proposal 2-3:
· Reporting type of FG33-5-1g is Per band.
	Company
	Comment

	DCM
	Support

	Huawei, HiSilicon
	ok

	Spreadtrum
	Support

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
· Reporting type of FG33-5-1f is Per BC.
· Reporting type of FG33-5-1g is Per band.
· Reporting type of FG33-5-1i is Per band.
· Reporting type of FG33-8-1 is Per BC.





FG33-5-1i
In [1], FG 33-5-1i is captured as below.
	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
	33-5-1
	Yes
	
	
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-5-1e/f/g/i: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		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
Retransmission scheduled by DCI format 4_2 with CRC scrambled with G-CS-RNTI
	33-5-1
	Yes
	
	
	Per bandFFS
	N/AFFS
	N/AFFS
	
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	According to the same logic as above, ‘per band’ should be supported for FG 33-5-1i as in FG 33-2f.
Proposal 7: The reporting type of FG 33-5-1i is per band.


	[8]
	MediaTek Inc.
		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
	33-5-1
	Yes
	
	
	FFS
Per band
	FFSN/A
	FFS
N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the reporting of FGs 33-5-1e/f/g/i, and 33-5-2 we propose following the template of 33-5-1h and use per UE with FDD/TDD , licensed unlicensed, NTN/TN and FR1/2 differentiation

Proposal 4 FG 33-5-1e/f/g/i and 33-5-2 are reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		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
	33-5-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-5-1i
· Alt.1: Per UE [2, 4, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4]
· Alt.2: Per band [6, 7, 8, 10]

The moderator’s proposal is to take Alt.2.
Proposal 2-4:
· Reporting type of FG33-5-1i is Per band.
	Company
	Comment

	DCM
	Support

	Huawei, HiSilicon
	ok

	Spreadtrum
	Support

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
· Reporting type of FG33-5-1f is Per BC.
· Reporting type of FG33-5-1g is Per band.
· Reporting type of FG33-5-1i is Per band.
· Reporting type of FG33-8-1 is Per BC.





FG33-5-2
In [1], FG 33-5-2 is captured as below.
	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration on 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 in a BWP of a serving 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
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-5-2: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration on 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 in a BWP of a serving 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
	33-5-1
	Yes
	
	
	[Per UE] Per FS
	N/A[No]
	N/A[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	The reporting type of FG for support of up to 8 SPS configurations for unicast (FG 12-2) is per band; correspondingly the reporting type of FG 33-5-2 should also be per band.
Proposal 8: The reporting type of FG 33-5-2 is per band.


	[8]
	MediaTek Inc.
		33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration on 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 in a BWP of a serving 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
	33-5-1
	Yes
	
	
	[Per UE]
Per FS
	[No]
N/A
	[No]
N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the reporting of FGs 33-5-1e/f/g/i, and 33-5-2 we propose following the template of 33-5-1h and use per UE with FDD/TDD , licensed unlicensed, NTN/TN and FR1/2 differentiation

Proposal 5 FG 33-5-1e/f/g/i and 33-5-2 are reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration on PCell
	1. Support up to 8 SPS group-common PDSCH configurations 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 in a BWP of a serving 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
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-5-2
· Alt.1: Per UE [2, 4, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4]
· Alt.2: Per band [7]
· Alt.3: Per BC [10]
· Alt.4: Per FS [6, 8]

The moderator’s proposal is to take Alt.1-1, Alt.2 or Alt.3 as compromise.
Proposal 2-5:
· Reporting type of FG33-5-2 is [Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation or Per band or Per BC].
	Company
	Comment

	DCM
	We prefer ‘per band’, but OK with ‘per UE’.

	Huawei, HiSilicon
	We guess per BC would be the middle ground for compromise. 

	Spreadtrum
	We are fine with either per and or per BC or per FS.

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
For FG33-5-1e, FG33-5-2 and FG33-9,
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.




FG33-8-1
In [1], FG 33-8-1 is captured as below.
	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
	Yes
	
	
	[Per band or per FSPC]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-8-1: 
· Per band as a compromise 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
		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
	Yes
	
	
	[Per band or per FSPC] Per BC
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	We do not see any necessity to make the reporting type of FG 33-8-1 finer granularity than per BC. Besides, at least typically separate PUCCH-config would be configured for NACK-only feedback since PUCCH resource for NACK-only feedback would be shared among UEs. FGs 33-4/4a are per BC; thus, the same granularity should be reasonable.
Proposal 9: The reporting type of FG 33-8-1 is per BC.


	[8]
	MediaTek Inc.
		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
	Yes
	
	
	[Per band or per FSPC]
Per FSPC
	[No]
N/A
	[No]
N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	Regarding the signalling of the capability, we think that per band would be enough, since the pre-requisite capability already gives per BC granularity. 

Proposal 1 [bookmark: _Toc127531093]In FG 33-8-1, the signalling is per BC, and the pre-requisite FG is kept to 33-2a. 


	[10]
	Huawei, HiSilicon
	Proposal 3: 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






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-8-1
· Alt.1: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [4]
· Alt.2: Per band [2]
· Alt.3: Per BC [6, 7, 9, 10]
· Alt.4: Per FSPC [8]

The moderator’s proposal is to take Alt.3.
Proposal 2-6:
· Reporting type of FG33-8-1 is Per BC.
	Company
	Comment

	DCM
	Support

	Huawei, HiSilicon
	ok

	Spreadtrum
	Support

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
· Reporting type of FG33-5-1f is Per BC.
· Reporting type of FG33-5-1g is Per band.
· Reporting type of FG33-5-1i is Per band.
· Reporting type of FG33-8-1 is Per BC.





FG33-9
In [1], FG 33-9 is captured as below.
	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, 12-2
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[2]
	Nokia, Nokia Shanghai Bell
	· 33-9: 
· Per UE 


	[4]
	ZTE
	The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is still FFS. From our perspective, all of them can be reported as per UE without FR1/FR2 separation and without TDD/FDD separation.
Proposal 2: The reporting type for FG33-5-1e, 33-5-1f, 33-5-1g, 33-5-1i, 33-5-2, 33-8-1, 33-9 is per UE without FR1/FR2 separation and without TDD/FDD separation.


	[6]
	Qualcomm Incorporated
	We suggest the changes for the remaining FFSs of FG 33-9 as
	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, 12-2
	Yes
	
	
	[Per UE]
Per BC
	[No]
N/A
	[No]
N/A
	
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	The process of checking if it is a DCI for SPS release would be band-independent. Reporting type per UE without FDD/TDD and FR1/FR2 differentiations would be sufficient.
Proposal 10:  The reporting type of FG 33-9 is per UE without FDD/TDD and FR1/FR2 differentiations.


	[8]
	MediaTek Inc.
		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, 12-2
	Yes
	
	
	[Per UE]
Per BC
	[No]
N/A
	[No]
N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	Finally, in 33-9-1,  the discussion in RAN1#111 also remained open with choices between reporting per UE (alt1), BC(alt3), or per UE with differentiation for FDD/TDD, NTN, licensed/unlicensed, and FR1/FR2 (alt2).  In our view, Alt2 is a good compromised considering the pre-requisites. 

Proposal 1 [bookmark: _Toc127531087]FG 33-9-1 is reported as Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation. 


	[10]
	Huawei, HiSilicon
		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, 12-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Reporting type of FG33-9
· Alt.1: Per UE [2, 4, 7, 9]
· 1-1: Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [9]
· 1-2: Per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation [2, 4, 7]
· Alt.2: Per BC [6, 8, 10]

The moderator’s proposal is to take Alt.1-1 as compromise.
Proposal 2-7:
· Reporting type of FG33-9 is Per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation.
	Company
	Comment

	DCM
	OK for progress.

	Spreadtrum
	Fine with per UE without FDD/TDD, FR1/FR2, licensed/unlicensed, TN/NTN differentiation

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was agreed as below.
Agreement:
For FG33-5-1e, FG33-5-2 and FG33-9,
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.





2.2	Brackets on component 1 of FG33-5-1a
In [1], FG 33-5-1/33-5-1a/33-5-3 are captured as below.
	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on 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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AｄN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-3
	One SPS group-common PDSCH configuration 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, 33-2h 
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[3]
	Spreadtrum Communications
	Firstly, after further checking the latest the spec and the previous agreements, we have not found any descriptions pointing out that ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release must be supported if supporting SPS group-common PDSCH for multicast. On the contrary, we have agreements in RAN1#109e to explicitly state that ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release is in included in FG33-5-1a, which is optional.
	Agreement
· FG 33-5-1a is confirmed as follows
	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
	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
	33-5-1
	Yes
	
	
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling





Secondly, we have not seen any serious issue for the case where no feedback for SPS group-common PDSCH activation PDCCH, and SPS release PDCCH. Up to 32 AL can be configured for PDCCH, and the reliability of PDCCH can be very very high. The event that PDCCH cannot be decoded nearly would not take place, even in real deployment. In addition, in light of FG33-5-1a, SPS group-common PDSCH without PDCCH scheduling also can be w/o feedback. When it happens, it can be interpreted that gNB would ensure the reliability of PDSCH, or gNB does not care about whether UE can success to receive PDSCH. If it is the former, we believe gNB also could ensure the reliability of activation/release PDCCH. If it is the latter, there is also no need to require the confirmation of activation/release PDCCH.
Thirdly, considering so complex HARQ mechanisms introduced for MBS, including multiplexing with unicast, we think it may be not good choice to develop HARQ mechanism only to support the confirmation of activation/release PDCCH.
Based on the above, we have the following proposal:
Proposal 1: Remove the bracket in the component 1 of FG 33-5-1a.


	[5]
	vivo
	For SPS group-common PDSCH for multicast activation and release, the following agreement was achieved in previous RAN1 meeting. One reason to make such agreement includes whether there can be no HARQ-ACK feedback for multicast SPS activation/deactivation. It is clear that UE should feedback HARQ-ACK information for multicast SPS activation/deactivation based on the agreement, i.e., disabled HARQ-ACK is not applicable for multicast SPS activation/deactivation, which should be included in 33-5-1a.
Agreement: @RAN1-107
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported
[bookmark: _Ref127369248]Proposal 4: Update 33-5-1a to include the UE capability for enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling.
	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 for SPS group-common PDSCH and SPS release PDCCH, 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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling




	[6]
	Qualcomm Incorporated
		33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on 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
[bookmark: _Hlk127793426]3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
5. ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI


	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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List with unicast

	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-3
	One SPS group-common PDSCH configuration 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.
3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
5. ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI

	33-5-1, 33-2h 
	Yes
	
	
	Per FSPC
	N/A
	N/A
	Optional with capability signalling
	
	Optional with capability signalling




	[7]
	NTT DOCOMO, INC.
	For FGs 33-5-1/1a, it seems that the discussion point is not UE capability perspective but exact specification-based UE behavior. For HARQ feedback enabling/disabling and SPS activation/release, the following description can be found in 38.213.
	A UE can be configured per G-RNTI for multicast or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI [4, TS 38.212]. If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI.


Based on the above text with red color, especially ‘for respective PDSCH receptions’, the correct UE behavior can be interpreted as whether HARQ feedback for activation (i.e., for initial SPS PDSCH after activation) is determined by the enabling/disabling signaling and HARQ feedback for release PDCCH is always performed regardless of the enabling/disabling signaling. If this interpretation is common among companies, activation part should be maintained in FG 33-5-1a while release part should be moved to FG 33-5-1.
Proposal 2: Update FGs 33-5-1 and 33-5-1a as follows.
	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on 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
3. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI

	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, [and SPS group-common PDSCH activation (i.e., initial SPS PDSCH after activation), and SPS release PDCCH]
2. Support of PTM retransmission for SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling




	[8]
	MediaTek Inc.
	Regarding whether HARQ-ACK can be enabled/disabled for the SPS activation/release as discussed in the FG33-5-1a, we prefer the legacy unicast SPS behaviour is reused for the multicast SPS, which means that the HARQ-ACK is needed for the multicast SPS activation/release. Otherwise, the network cannot determine whether the UE is activated/released successfully.
[bookmark: _Ref127551072]Proposal 3: The HARQ-ACK is needed and cannot be disabled for the multicast SPS activation/release, and the corresponding FGs can be modified as follows:
	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
	[bookmark: _Hlk127550316]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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	During the past meetings, we discussed including additional components in FG for SPS 33-5-1 as follow:
High priority proposal 2-11-2:
· Components of FG 33-5-1 are revised as
· Add a component “Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast” 
· Add a component “Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast” 
· Add a component “ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI” 
The last component is controversial for some companies, with the argument that HARQ for SPS is captured in FG 33-5-1a. however, HARQ for the SPS activation and release and HARQ for SPS PDSCH transmissions are separately specified. For SPS activation and release, HARQ is not optional. The following agreement was struck at RAN1#107e:
	
[bookmark: OLE_LINK13]Agreement
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.



 We therefore support that the basic FG for SPS must support HARQ response for activation and release, and support the original proposal by the UE feature FL. Similarly, FG 33-5-3 for SPS in SCell should be modified accordingly. 
Proposal 6 [bookmark: _Toc127531070]
a. [bookmark: _Toc127531071]Components of FG 33-5-1 are revised as
[bookmark: _Toc127531072]Add a component “Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast” 
[bookmark: _Toc127531073]Add a component “Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast” 
Add a component “ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI” 
b. [bookmark: _Toc127531074]In component 1 in 33-5-1, remove the following text: [SPS group-common PDSCH activation, and SPS release PDCCH]
Proposal 7 [bookmark: _Toc127531075]
a. [bookmark: _Toc127531076]Components of FG 33-5-3 are revised as
[bookmark: _Toc127531077]Add a component “Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast” 
[bookmark: _Toc127531078]Add a component “Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast” 
Add a component “ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI” 
b. [bookmark: _Toc127531079]In component 1 in 33-5-1, remove the following text: [SPS group-common PDSCH activation, and SPS release PDCCH]


	[10]
	Huawei, HiSilicon
	Whether the disabling HARQ-ACK feedback applies to multicast SPS activation or release was discussed in the last meeting as well as the corresponding update in the UE feature group 33-5-1a, but it was not concluded in the last meeting. As discussed in the accompany paper [2], it is proposed that disabling HARQ-ACK feedback is NOT applied to multicast SPS activation or release given there is no benefit to do so. Accordingly, the first component in FG33-5-1a needs to update by deleting “[SPS group-common PDSCH activation, and SPS release PDCCH]”.
	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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Component 1 of FG33-5-1a
· Alt.1: Remove brackets i.e., keep ”SPS group common PDSCH activation, and SPS release PDCCH” in component 1 of FG33-5-1a [3]
· Alt.2: Remove “SPS group common PDSCH activation, and SPS release PDCCH” from component 1 of FG33-5-1a [5, 6, 8, 9, 10]
· 2-1: Additionally, following components are added for FG33-5-1 and FG33-5-3 [6, 9]
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI
· Alt.3: Remove only “and SPS release PDCCH” from component 1 of FG33-5-1a and keep “SPS group common PDSCH activation (i.e., initial SPS PDSCH after activation)” in component 1 of FG33-5-1a [7]
· 3-1: Additionally, “ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI” is added as component 3 of FG33-5-1 [7]

The moderator’s proposal is to take Alt.2-1 as starting point for the discussion.
Proposal 2-8:
· Remove “SPS group common PDSCH activation, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI
	Company
	Comment

	DCM
	It seems that there is discussion on related CR in maintenance agenda. We can wait for the outcome. If HARQ feedback shall be performed for initial SPS PDSCH regardless of the enabling/disabling configuration, the feedback should be mandatory for MBS.
Regarding SPS release PDCCH, we do not think enabling/disabling feedback is not applied to PDCCH since the parameter only covers feedback for PDSCH, as we pointed out it in our contribution. Regardless of the CR discussion, SPS PDCCH release should not be included here.

	Huawei, HiSilicon
	Ok with the proposal  

	Spreadtrum
	The issue is being discussed in maintenance agenda, we can wait the progress.

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was discussed but there is a company who wants to wait for the outcome of the discussion in maintenance agenda.
It is suggested by some companies that removing SPS release PDCCH from component 1 of FG33-5-1a is aligned with specifications.
So, it is possible to discuss and agree first on following parts.
· Remove “, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast



	Samsung
	OK with the proposal above by the moderator. Also OK to include SPS release from item 5 (i.e. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI).

	ZTE
	Ok with the updated FL proposal.

	Qualcomm
	The following spec in 38.213 says that the feedback RRC or DCI-based disabling for G-CS-RNTI is only applied to the feedback for associated PDSCH receptions, not applied to SPS release PDCCH without PDSCH. For multicast SPS PDSCH release, UE report the ACK/NACK. 
“When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI [4, TS 38.212].”
“For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3.”

The maintenance session is now discussing whether feedback disabling should not be applied to the first PDSCH after SPS activation or not. 
Therefore, for now we would like to add one subbullet based on FL’s proposal.
· Remove “, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI


	Spreadtrum2
	For the progress, we are fine with the update proposal from FL or version from QC, although we still are not convinced in technical aspects.  

	LG Electronics
	We agree with Qualcomm that the feedback RRC or DCI-based disabling for G-CS-RNTI is not applied to SPS release PDCCH without PDSCH, according to the current specification. Thus, we think that SPS release PDCCH” can be removed from component 1 of FG33-5-1a.

	Huawei, HiSilicon
	Ok with Qualcomm update

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks and discussion!
Following updated proposal from QC can be discussed online.
Updated proposal 2-8:
· Remove “, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI



Updated proposal 2-8:
· Remove “SPS group common PDSCH activation” from component 1 of FG33-5-1a
· Additionally, component 5 is modified as below for FG33-5-1 and FG33-5-3
· 5. ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation and SPS release associated with G-CS-RNTI
	Company
	Comment

	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
· Remove “, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI
Remaining issue is how to handle “SPS group common PDSCH activation” part and “ACK/NACK-based HARQ-ACK feedback for SPS group-common PDCCH activation associated with G-CS-RNTI” part.

	Huawei, HiSilicon
	There was misunderstanding in the offline discussion, so unfortunately this issue was not completely solved. The most we can do now is for the second bullet we can modifying component 5 as ‘ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI’, so for ‘SPS group-common PDCCH activation’, it is still unsolved. Otherwise, we can leave this proposal to the next meeting

	
	




2.3	FFSs on “Consequence if the feature is not supported by the UE” remain for FG33-3-3a/33-3-3b
In [1], FG 33-3-3a/33-3-3b are captured as below.
	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
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	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
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[4]
	ZTE
	The “Consequence if the feature is not supported by the UE” for FG33-3-33a and FG33-3-3b is still FFS. Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast is included in both FG 33-3-3a and 33-3-3b. It is kind of “default UE behaviour”. The “Consequence if the feature is not supported by the UE” for FG 33-3-3a and FG 33-3-3b can be updated as following: If UE doesn’t indicate support of FG33-3-3a nor FG33-3-3b, UE doesn’t support multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast.
Proposal 1: Add the following for “Consequence if the feature is not supported by the UE” for FG 33-3-3a and FG 33-3-3b
· If UE doesn’t indicate support of FG33-3-3a nor FG33-3-3b, UE doesn’t support multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast.


	[7]
	NTT DOCOMO, INC.
	The remaining issue for FGs 33-3-3a/3b is what is mentioned in the column of ‘Consequence if the feature is not supported by the UE’. For this issue, necessity to add some text there seems to be unclear in the first place. There are a lot of FGs for MBS without any text in the column. Just removing ‘FFS’s would be sufficient.
Proposal 1: Remove ‘FFS’ from FGs 33-3-3a/3b.


	[9]
	Ericsson
	The two FGs details have been agreed during RAN1#111 but the column for consequence if not supported need to be clarified. Our view is that at least one of the two FGs have to be supported in order to support multiplexing of unicast and multicast in the same type-2 codebook. If one of the  feature is not supported, what differs is how type 1 is supported. 

Therefore we propose the following for the description of the UE behaviour in case the FGs are not supported:
Proposal 2 [bookmark: _Toc127531065]For the UE behaviour when FG 33-3-3a or FG 33-3-3b is not supported:
· [bookmark: _Toc127531066][bookmark: _Hlk127792000]If 33-3-3a is not supported, FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH are not supported
· [bookmark: _Toc127531067]If FG 33-3-3b is not supported, Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH is not supported
· [bookmark: _Toc127531068]If neither are supported, multiplexing of type-1 unicast feedback  and type 1 multicast feedback in a type1 codebook is not supported, and multiplexing of type-2 unicast feedback  and type 2 multicast feedback in a type2 codebook is not supported
· [bookmark: _Toc127531069]If either are supported, muxing unicast and multicast in type 2  HARQ feedback is supported. 


	[10]
	Huawei, HiSilicon
	The remaining issue for FG33-3-3a/3b is the consequence if such FGs are not supported by UE and the reason suggested to consider the consequence was because something might be different comparing with HARQ-ACK feedback for unicast, since it is mandatory for UE to support Type-1 and Type-2 HARQ-ACK feedback for unicast. Now FG33-3-3a/3b are separate UE capabilities from others, e.g., FG33-2a, FG33-4/4a, so UE may support 33-2a or FG33-4 but not support the multiplexing with the HARQ-ACK for unicast. However, network scheduling is expected to be flexible as well even with such UE implementation possibility. 
Considering both UE implementation and network scheduling, the first preference is that UE shall support FG33-3-3a/3b when UE supports at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}. The second preference is that network may disable HARQ-ACK feedback for multicast if UE does not support FG33-3-3a/3b instead of UE always expecting network would not schedule HARQ-ACK feedback multiplexing in the same slot. 

Proposal 1: Updating FG33-3-3a/3b 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
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	1st preference:
 UE supports FG33-3-3a when UE supports at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}

2nd preference:
If UE does not support FG33-3-3a, network may disable HARQ-ACK feedback for multicast. 
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	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
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	1st preference:
[bookmark: _Hlk127792090] UE supports FG33-3-3b when UE supports at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}

2nd preference:
If UE does not support FG33-3-3b, network may disable HARQ-ACK feedback for multicast.
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Consequence if FG33-3-3a/33-3-3b is/are not supported by the UE
· Alt.1: Clarification is necessary [4, 9, 10]
· 1-1: If UE doesn’t indicate support of FG33-3-3a nor FG33-3-3b, UE doesn’t support multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast [4, 9]
· 1-2: [9]
· If 33-3-3a is not supported, FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH are not supported
· If FG 33-3-3b is not supported, Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH is not supported
· 1-3: [10]
· UE supports FG33-3-3a when UE supports at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
· UE supports FG33-3-3b when UE supports at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
· 1-4: [10]
· If UE does not support FG33-3-3a, network may disable HARQ-ACK feedback for multicast 
· If UE does not support FG33-3-3b, network may disable HARQ-ACK feedback for multicast 
· Alt.2: Clarification is not necessary, i.e., just remove FFS [7]

The moderator’s proposal is to take Alt.1-1 as starting point for the discussion.
Proposal 2-9:
· Consequence if FG33-3-3a/33-3-3b is/are not supported by the UE is that “If UE doesn’t indicate support of FG33-3-3a nor FG33-3-3b, UE doesn’t support multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast”.
	Company
	Comment

	DCM
	It seems OK. If controversial, just a brank would be fine.

	Huawei, HiSilicon
	Fine for progress

	Spreadtrum
	In our understanding, even if FG33-3-3a/33-3-3b is not supported, model-1 TDM-ed Type-1 and Type-2 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast can be supported. We not understand why consider the consequence of the proposal. Hope proponent can clarify this.

	Moderator (NTT DOCOMO)
	In Tuesday online session, it was discussed but there are some concern or different understanding on the proposed clarification and hence further discussion is necessary.
Companies are encouraged to provide detailed wording for the proposal with reasoning.

	Samsung
	OK with the proposal.

	ZTE
	Our preference is Alt.1-1. 
But we are also ok with Alt.2 to save time. I guess the consequence has been clearly spelled out by the components of each UE feature. 

	Qualcomm
	Similar view as ZTE

	vivo
	Similar view as Spreadtrum. In addition, for Alt 1-1, UE doesn’t support multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast, does it mean UE drop one of them?

	MediaTek
	Share the similar view with Spreadtrum/vivo, more clarification from proponents is needed. Does it mean UE also can support mode-1 TDMed based on UE capability?

	Huawei, HiSilicon
	 Ok to leave it blank as well.

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks and discussion!
It seems Alt.2 may be one way.
Updated proposal 2-9:
Remove “FFS” in Consequence if FG33-3-3a/33-3-3b is/are not supported

	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
Remove “FFS” in Consequence if FG33-3-3a/33-3-3b is/are not supported




2.4	Proposals to update components of FG33-5-1f/33-5-1j
FG33-5-1f
In [1], FG 33-5-1f is captured as below.
	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[5]
	vivo
	For NACK-only based HARQ-ACK feedback for dynamically scheduled group-common PDSCH for multicast 33-4 and 33-4a are defined for NACK-only mode 1 and mode 2 respectively.  For SPS group-common PDSCH for multicast, similar UE capability should be defined to support NACK-only feedback for multiple TBs.
[bookmark: _Ref127365104]Proposal 5: Update 33-5-1f to include NACK-only based HARQ-ACK feedback for SPS group-common PDSCH for multicast with ACK/NACK transforming.
	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast with ACK/NACK transforming
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling 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
3) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1a
	Yes
	
	
	Per BC[Per UE]
	[No]N/A
	N/A[No]
	
	
	Optional with capability signalling




	[6]
	Qualcomm Incorporated
		33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits

3. One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4. One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI

2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast


	33-5-1a
	Yes
	
	
	Per BC[Per UE]
	N/A[No]
	N/A[No]
	
	
	Optional with capability signalling




	[9]
	Ericsson
	For the support of SPS and NACK only (FG 33-5-1f and 1j),  we discussed adding the clarifications that multiple TBs HARQ feedback  is transmitted by transforming NACK only to ACK NACK, transmitted over PUCCH or over PUSCH.  With think such description is necessary to avoid confusion between the FGs in 33-5-1f and 33-5-1j.  additionally, there were some comments that NACK only+ SPS should be limited to 2TBs, but that only applies when the HARQ bits are mapped to a single PUCCH resource in our view, i.e. for 33-5-1j. 
Proposal 1 [bookmark: _Toc127531081]In FG 33-5-1f, add the following components: 
a. [bookmark: _Toc127531082]One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
b. [bookmark: _Toc127531083]One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 


	[10]
	Huawei, HiSilicon
	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. As revised to FG33-4, for FG33-5-1f, 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, support of shared SPS-PUCCH-AN-List configuration from unicast SPS, and support of PTM retransmission associated with G-CS-RNTI for SPS multicast. 
	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:
[bookmark: _Hlk127794851]a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
c) One or multiple TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
d). One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
2) Support of shared 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






Based on above, companies’ views can be summarized as below.
· Components of FG33-5-1f
· Alt.1: Add following components [5, 6, 9, 10]
· One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
· One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 
· Alt.2: Alt.1 + additionally add following components [5, 6, 10]
· A single TB with NACK-only feedback transmitted in PUCCH
· multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
· Alt.3: Alt.1 + Alt.2 + additionally add following component [5, 10]
· Support of shared PUCCH resource configurations with unicast
· FG name is also updated to add “with ACK/NACK transforming”

The moderator’s proposal is to take Alt.3 as starting point for the discussion.
Proposal 2-10:
· Add following components for FG33-5-1f
· One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
· One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 
· A single TB with NACK-only feedback transmitted in PUCCH
· multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
· Support of shared PUCCH resource configurations with unicast
	Company
	Comment

	DCM
	OK

	Huawei, HiSilicon
	ok

	Spreadtrum
	Generally we are OK. 

	Moderator (NTT DOCOMO)
	It seems proposal is agreeable. It will be confirmed in next UE feature 1 session.

	Samsung
	The proposal is not agreeable to us. 
FG 33-5-1f is the basic feature for NACK-only and only the third sub-bullet of the proposal is relevant and agreeable. The fifth bullet is not relevant but can be agreeable. 
The first, second, and fourth sub-bullets are a different FG, similar to FG 33-5-1j.

	ZTE
	OK

	Qualcomm
	The change would be to simply align with the agreed 33-4 for DG multicast and 33-5-1f for SPS multicast.
So, we propose
Proposal 2-10:
· Add following components for FG33-5-1f
· One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
· One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 
· A single TB with NACK-only feedback transmitted in PUCCH
· multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
· Support of shared PUCCH resource configurations with unicast
· Delete the following components for FG33-5-1f
Support of PTM retransmission associated with G-CS-RNTI for SPS multicast

	vivo
	Agree with Qualcomm that the change would be to simply align with the agreed 33-4 for DG multicast and 33-5-1f for SPS multicast. We support Qualcomm proposal.


	MediaTek
	Ok for the proposal

	Moderator (NTT DOCOMO)
	We can discuss updated proposal from Qualcomm in online session.

	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
· Add following components for FG33-5-1f
· One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
· One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 
· A single TB with NACK-only feedback transmitted in PUCCH
· multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
· Support of shared PUCCH resource configurations with unicast
· Delete the following components for FG33-5-1f
Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
· Change prerequisite FGs of FG33-5-1f from 33-5-1 to 33-5-1a





FG33-5-1j
In [1], FG 33-5-1j is captured as below.
	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[5]
	vivo
	Considering that at most 4 PUCCH resources can be configured by sps-PUCCH-AN-ListMulticast, it cannot support the case of more than 2 HARQ-ACK information bits in a slot corresponding to a specific sequence or a PUCCH transmission in FG 33-5-1j, which should be clarified.
[bookmark: _Ref127365106]Proposal 6: Update 33-5-1j to include NACK-only based HARQ-ACK feedback for SPS group-common PDSCH with only up to 2 TBs
	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple Up to 2 TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate SPS-PUCCH-AN-List from unicast
3. Single TB with NACK-only feedback transmitted in PUCCH
4. Up to 2TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling




	[9]
	Ericsson
	For the support of SPS and NACK only (FG 33-5-1f and 1j),  we discussed adding the clarifications that multiple TBs HARQ feedback  is transmitted by transforming NACK only to ACK NACK, transmitted over PUCCH or over PUSCH.  With think such description is necessary to avoid confusion between the FGs in 33-5-1f and 33-5-1j.  additionally, there were some comments that NACK only+ SPS should be limited to 2TBs, but that only applies when the HARQ bits are mapped to a single PUCCH resource in our view, i.e. for 33-5-1j. 
Proposal 1 [bookmark: _Toc127531084]In FG 33-5-1j, add the following components: 
a. [bookmark: _Toc127531085]Single TB with NACK-only feedback transmitted in PUCCH
b. [bookmark: _Toc127531086]Up to 2TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits

	[10]
	Huawei, HiSilicon
	As revised to FG33-4a, for FG33-5-1j, the components should also include b) single  TB with NACK-only on PUCCH because it is for the separate SPS-PUCCH-AN-list from unicast, , and c) up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple Up to 4 TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
b) Single TB with NACK-only feedback transmitted in PUCCH
  c) Up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits. 
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling






Based on above, companies’ views can be summarized as below.
· Components of FG33-5-1j
· Alt.1: Add following components and modify “Multiple” in component 1-a to “Up to 2” [5, 9]
· [bookmark: _Hlk127796113]Single TB with NACK-only feedback transmitted in PUCCH
· Up to 2TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
· Alt.2: Add following components and modify “Multiple” in component 1-a to “Up to 4” [10]
· Single TB with NACK-only feedback transmitted in PUCCH
· Up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits

The moderator’s proposal is to take Alt.1 as starting point for the discussion.
Proposal 2-11:
· Add following components for FG33-5-1j
· Single TB with NACK-only feedback transmitted in PUCCH
· Up to 2TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
· Modify “Multiple” in component 1-a of FG33-5-1j to “Up to 2”
	Company
	Comment

	DCM
	OK

	Huawei, HiSilicon
	ok

	Spreadtrum
	Generally we are OK. 

	Moderator (NTT DOCOMO)
	It seems proposal is agreeable. It will be confirmed in next UE feature 1 session.

	Samsung
	OK for the first sub-bullet. The second sub-bullet requires some discussion based on the observation in R1-2301454 from ZTE – same with the second bullet for modifying “multiple” to “up to 2”.

	ZTE
	Ok

	Qualcomm
	ok

	vivo
	ok

	MediaTek
	Ok

	Huawei, HiSilicon
	Actually, a bit misaligned with the maintenance discussion. If we agree with up to one, it means one G-CS-RNTI with more than one NACK-only bit correspondes to different SPS configurations?

	Moderator (NTT DOCOMO)
	We can check the status of the maintenance discussion.

	Huawei, HiSilicon
	This issue was solved, so this proposal should be agreeable now. 





2.5	Proposals to update FG33-8-1
In [1], FG 33-8-1 is captured as below.
	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
	Yes
	
	
	[Per band or per FSPC]
	[No]
	[No]
	
	
	Optional with capability signalling



Following views are provided in contributions for the RAN1#112 meeting.
	[9]
	Ericsson
	During RAN1#111, we discussed whether to add FG 33-4 as prerequisite for 33-8-1. In our view, 33-8-1 is the capability for separate PUCCH configuration for multicast ACK NACK feedback, i.e., the capability signals the UE ability to receive a configuration in pucch-ConfigurationListMulticast1. Therefore, FG 33-4-1 should not be a prerequisite for 33-8-1. However, the description of 33-8-1 could be extended to include NACK-only mode 1, since the same kind of PUCCH resource is required for both ACK NACK and NACK only mode 1. Alternatively, a separate capability for the configuration of a distinct PUCCH resource for NACK only in pucch-ConfigurationListMulticast2 when moreThanOneNackOnlyMode is not configured can be configured. 

Proposal 1 [bookmark: _Toc127531088]Regarding the configuration of a separate PUCCH for NACK only mode 1 feedback, select either of the following:
a. [bookmark: _Toc127531089]In FG 33-8-1, the first  component is modified as follow: Support of a PUCCH config for multicast HARQ ACK or NACK only feedback, separate from that of unicast configurations. 
i. [bookmark: _Toc127531090]Note: NACK only refers to the mode supported as described in FG 33-4.
ii. [bookmark: _Toc127531091]Prerequisite include FG 33-4
b. [bookmark: _Toc127531092]A new FG 33.8.1a is introduced as follow:
	33-8-1a
	PUCCH resource configuration for multicast feedback for dynamically scheduled multicast with NACK only feedback with ACK NACK transforming
	Support of a PUCCH-Config for multicast NACK only feedback, separate from that of unicast configurations, where feedback, with
multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
	33-4
	Yes
	
	
	[Per band ]
	[No]
	[No]
	
	
	Optional with capability signalling




	[10]
	Huawei, HiSilicon
	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 a 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 3: 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
	
	[bookmark: OLE_LINK151]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






Based on above, companies’ views can be summarized as below.
· Alt.1: [9]
· Component of FG33-8-1 is modified to “Support of a PUCCH config for multicast HARQ ACK or NACK only feedback, separate from that of unicast configurations. 
· Note: NACK only refers to the mode supported as described in FG 33-4.”
· Prerequisite include FG33-4
· New FG 33-8-1a is introduced for “PUCCH resource configuration for multicast feedback for dynamically scheduled multicast with NACK only feedback with ACK NACK transforming”
· Alt.2: [10]
· Add FG33-4 as prerequisite FG for FG33-8-1
· Add following note for FG33-8-1
· 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.

The moderator would like to hear companies’ views on above proposals.
Updated proposal 2-12:
· Add FG33-4 as prerequisite FG for FG33-8-1
· Add following note for FG33-8-1
· 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.
	Company
	Comment

	Huawei, HiSilicon
	As long as UE supports separate resources from unicast, then such resources can be used for ACK/NACK based or NACK-only mode1 based. 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung 
	Prefer Alt. 1. Resources configured for “NACK-only” (e.g. the table in clause 18 of 38.213) cannot be used for “ACK/NACK”.

	Qualcomm
	Alt2 would be sufficient.

	Ericsson
	For clarification, our proposal was to select between  two options.  The first bullet in alt1 is the first option and is the same as alt2. The second option, creating a new FG, differs from alt2.
We are fine to follow alt2. 


	Moderator (NTT DOCOMO)
	Thanks for the feedback and sorry for misunderstanding on Alt.1.
It seems companies are fine with Alt.2 = first bullet of Alt.1.
Updated proposal 2-12:
· Add FG33-4 as prerequisite FG for FG33-8-1
· Add following note for FG33-8-1
· 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.






2.6	Other proposals
FG33-1
In [1], FG 33-1 is captured as below.
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH.
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
9. One G-RNTI per UE is supported for broadcast reception
10. Support of FDMed MCCH and PBCH
11. Support of up to 64QAM for FR1/FR2
	
	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
	Optional without capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[8]
	MediaTek Inc.
	Regarding the CFR number for broadcast reception, it is no clear motivation to support multiple CFR. We had agreed that the number of CFRs for multicast is no more than one, and the corresponding agreement is copied as following. We suggest the similar mechanism can be reused for broadcast reception since we also have agreed that the CFR frequency for MCCH and MTCH can be configured by SIBx.
	Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.
Agreement
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;


[bookmark: _Ref87046103][bookmark: _Ref92651898][bookmark: _Ref115367184]Proposal 4: For FG 33-1, adding a note that “For component 3, only one CFR frequency resource is supported for broadcast and the CFR frequency resource is configured by SIBx”.
	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH.
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
9. One G-RNTI per UE is supported for broadcast reception
10. Support of FDMed MCCH and PBCH
11. Support of up to 64QAM for FR1/FR2
	
	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

For component 3, only one CFR frequency resource is supported for broadcast and the CFR frequency resource is configured by SIBx
	Optional without capability signalling






The moderator would like to hear companies’ views on above proposal.
Proposal 2-13:
· TBD
	Company
	Comment

	Huawei, HiSilicon
	Seems clear from specification. But ok to have if agreeable to others. 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	OK to drop the proposal.

	ZTE
	Similar view as Huawei.

	Spreadtrum
	Share the same view with Huawei.

	MediaTek
	Support the proposal and make the description clear.

	Ericsson
	OK

	Moderator (NTT DOCOMO)
	It seems this is not essential.




FG33-1-2
In [1], FG 33-1-2 is captured as below.
	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
	
	
	Per FSPC
	N/A
	N/A
	
	
	Optional with capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[5]
	vivo
	Regrading FDMed unicast PDSCH and group-common PDSCH, the following agreements were achieved in previous meeting that the unicast PDSCH and group-common PDSCH can only be dynamically scheduled [1]. Thus, for 33-1-2 for FDM-ed unicast PDSCH and group-common PDSCH for broadcast, it should be clarified that the unicast PDSCH should be dynamically scheduled.

	Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for lFDMed scheduling



[bookmark: _Ref127365095]Proposal 1: Update 33-1-2 to include the UE capability for FDMed unicast dynamically scheduled PDSCH and group-common PDSCH for broadcast.
	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one unicast dynamically scheduled PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.
	33-1
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	NOTE: SPS PDSCH retransmission is included in dynamically scheduled PDSCH
	Optional with capability signalling






The moderator would like to hear companies’ views on above proposal.
Proposal 2-14:
· TBD
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	No need for the update – the text to be agreed for the specifications is clear.

	Spreadtrum
	Seems clear from specification. But ok to have it if the majority wants to have it.

	vivo
	We agree that specification is clear, but the UE capability defined here is a superset of the specification. it is better to aligned.

	Ericsson
	OK

	Moderator (NTT DOCOMO)
	It seems this is not essential.

	vivo
	Today we have the following agreement 
Agreement:
· Update the prerequisite for 33-3-2 as “3-2, or at least one of {33-5-1a, 33-5-1f}”
· Update the component 1 description of 33-3-2 as “Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.”
· Update the component 2 description of 33-3-3a as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”
· Update the component 2 description of 33-3-3b as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”
We agree to add ‘dynamically scheduled’ for FDM unicast and multicast. For FDMed unicast and broadcast, same phase should be used for consistence and being understandable. Since for broadcast, SPS broadcast is not supported, we only need to point out that the unicast PDSCH are dynamically scheduled. 
Proposal:
 Update the component description of 33-1-2 as “Support FDM between one unicast dynamically scheduled PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.”





FG33-2
In [1], FG 33-2 is captured as below.
	 33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH for multicast 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 group-common PDSCH for multicast and other PDSCHs in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast

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



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[9]
	Ericsson
	when FG 33-2 is signaled, the components do not state how many GRNTIs may be used.  In broadcast, a component exists and states a single GRNTI is supported for broadcast reception. We propose to use similar wording for 33-2. 

Proposal 1 [bookmark: _Toc127531063]add the following component to FG 33-2:
[bookmark: _Toc127531064]	One G-RNTI per UE is supported for multicast reception




The moderator would like to hear companies’ views on above proposal.
Updated proposal 2-15:
Add following note to FG 33-2
· one G-RNTI per UE is supported for multicast reception
Add following note to FG 33-5-1
· one G-CS-RNTI per UE is supported for multicast reception
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	OK to drop the proposal – the specifications are clear. 
Since in this case there is a precedent that the clarification was added in the FG description, also OK to add. 

	ZTE
	OK

	Qualcomm
	Ok but we suggest to say ‘one G-RNTI is supported’, because it is the UE capability.
Similarly, ‘One G-CS-RNTI is supported’ can be added in 33-5-1

	Spreadtrum
	OK

	MediaTek
	Prefer to add a note in the note column.

	Ericsson
	support

	Moderator (NTT DOCOMO)
	It seems we can add some notes as below.
Updated proposal 2-15:
Add following notes to FG 33-2
· one G-RNTI per UE is supported for multicast reception
· one G-CS-RNTI per UE is supported for multicast reception


	vivo
	We agree with Qualcomm, add one G-RTI in 33-2 and add one G-CS-RNTI in 33-5-1.

	Moderator (NTT DOCOMO)
	Thanks vivo for pointing!
Updated proposal 2-15:
Add following note to FG 33-2
· one G-RNTI per UE is supported for multicast reception
Add following note to FG 33-5-1
· one G-CS-RNTI per UE is supported for multicast reception


	Huawei, HiSilicon
	ok




FG33-3-2
In [1], FG 33-3-2 is captured as below.
	 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
	N/A
	N/A
	
	Note: this FG does not support FDMed SPS
	Optional with capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[5]
	vivo
	Regrading FDMed unicast PDSCH and multicast PDSCH, the following agreements were achieved in previous meeting that the unicast PDSCH and group-common PDSCH can only be dynamically scheduled [1]. One remaining issue is for SPS PDSCH retransmission, whether it is included in the dynamically scheduled PDSCH for FDMed scheduling.

	Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for lFDMed scheduling



Regarding SPS PDSCH retransmission, it is usually deemed as dynamically scheduled PDSCH in current specification for unicast scheduling. For example, when determining number of PDSCHs supported in a slot for TDM case, or determining HARQ-ACK timing/PUCCH resource, or PDSCH aggregation factor, etc., same mechanism is used for SPS PDSCH retransmission and dynamically scheduled PDSCH. SPS PDSCH retransmission is scheduled by a certain DCI, it is natural to include it in the dynamically scheduled PDSCH for FDMed scheduling, i.e. Opt 1 should be adopted. 
Proposal 2: Update 33-3-2 to include the UE capability for unicast/multicast SPS retransmission PDSCH for FDMed unicast PDSCH and group-common PDSCH for multicast.
	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.

	33-2, or at least one of {33-5-1a, 33-5-1f}
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Note: this FG does not support FDMed SPS. SPS PDSCH retransmission is included in dynamically scheduled PDSCH
	Optional with capability signalling






The moderator would like to hear companies’ views on above proposal.
Proposal 2-16:
· TBD
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	OK to drop the proposal – same as for 2-14.

	Qualcomm
	Can be discussed together with 2-21

	vivo
	same as for 2-14. We suggest to adopt the change.

	Ericsson
	OK

	Moderator (NTT DOCOMO)
	This proposal can be discussed in Proposal 2-21.




FG33-4
In [1], FG 33-4 is captured as below.
	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) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
2. Support of shared PUCCH resource configurations with unicast
3. One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4. One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[5]
	vivo
	For NACK-only based HARQ-ACK feedback for dynamically scheduled group-common PDSCH for multicast, RRC-based enabling/disabling NACK-only based feedback is supported according to RAN1’s agreements, which should be clarified in 33-4.
[bookmark: _Ref127365102]Proposal 3: Update 33-4 to include the UE capability for NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling with ACK/NACK transforming.
	33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling with ACK/NACK transforming
	1. Support NACK-only based HARQ-ACK feedback and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for dynamic scheduling for multicast, 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
2. Support of shared PUCCH resource configurations with unicast
3. One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4. One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
	33-2a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling






The moderator would like to hear companies’ views on above proposal.
Updated proposal 2-17:
· Update the FG name of FG33-4 to “NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling with ACK/NACK transforming”
· Update the component 1 description of FG33-4 to “Support NACK-only based HARQ-ACK feedback and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for dynamic scheduling for multicast, including …”
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	Support dropping the proposal – HARQ-ACK enabling/disabling is captured in 33-5-1f.

	Qualcomm
	Ok to add it. 33-5-1f is for SPS but 33-4 is for DG.

	Vivo
	The change would be to simply align with the agreed 33-5-1f for SPS multicast and 33-4 for DG multicast, as well as FGs for ACK/NACK based HARQ-ACK feedback.

	Ericsson
	OK

	Moderator (NTT DOCOMO)
	It seems most of companies are ok with proposal.
Updated proposal 2-17:
· Update the FG name of FG33-4 to “NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling with ACK/NACK transforming”
· Update the component 1 description of FG33-4 to “Support NACK-only based HARQ-ACK feedback and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for dynamic scheduling for multicast, including …”


	vivo
	OK

	Huawei, HiSilicon
	ok




FG33-5-1f
In [1], FG 33-5-1f is captured as below.
	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[10]
	Huawei, HiSilicon
		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 TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
c) One or multiple TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits.
d). One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
2) Support of shared 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






The moderator would like to hear companies’ views on above proposal regarding prerequisite FG (other parts are to be discussed as proposals 2-2 and 2-10).
Proposal 2-18:
· TBD
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	The proposal is not acceptable – it is also similar to proposal 2-10.

	Qualcomm
	ok

	Vivo
	it is similar to proposal 2-10 and can be discussed there.

	Ericsson
	Same view as vivo

	Moderator (NTT DOCOMO)
	This can be discussed with proposal 2-10.




FG33-5-1h/33-10
In [1], FG 33-5-1h and 33-10 are captured as below.
	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
	33-10
	Support group-common PDSCH RE-level rate matching for multicast
	1) Support of SP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
2) Support of P ZP-CSI-RS for group-common PDSCH RE-mapping patterns
3) Support p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast same as or different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config
Note 1: The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
4) Support of AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
	2-33a, 33-2
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-10 is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[7]
	NTT DOCOMO, INC.
	It was agreed that details on reporting type for FGs 33-5-1h and 33-10 are up to RAN2 discussion, and in the latest 38.306, we can see the following corresponding capabilities. Just to clean up the UE feature list to avoid any potential confusion, the following proposals are submitted. Note that although it is basically not necessary to update RAN1 UE features list according to RAN2 specifications, the update here would be better in order to avoid unnecessary confusion due to remaining brackets and texts in the note.
	maxNumberG-CS-RNTI-r17
Defines maximum number of G-CS-RNTIs for SPS multicast. For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.

A UE supporting this feature shall also indicate support of sps-Multicast-r17.
	Band
	No
	N/A
	N/A

	re-LevelRateMatchingForMulticast-r17
Indicates whether the UE supports group-common PDSCH RE-level rate matching for multicast, comprised of the following functional components:
-	Supports SP ZP-CSI-RS for group-common PDSCH RE-mapping patterns;
-	Supports P ZP-CSI-RS for group-common PDSCH RE-mapping patterns;
-	Supports p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast same as or different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config;
-	Supports AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns.

For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.

A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17. A UE supporting this feature in FR1 bands shall also indicate support of pdsch-RE-MappingFR1-PerSymbol or pdsch-RE-MappingFR1-PerSlot. A UE supporting this feature in FR2 bands shall also indicate support of pdsch-RE-MappingFR2-PerSymbol or pdsch-RE-MappingFR2-PerSlot.

NOTE:	The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16.
	Band
	No
	N/A
	N/A



Proposal 11:  FGs 33-5-1h and 33-10 are updated as described in the latest 38.306.
· The reporting type is per band.
· The text in Note column is updated as the following.
· For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.



The moderator would like to hear companies’ views on above proposal.
Updated proposal 2-19:
FGs 33-5-1h and 33-10 are updated as described in the latest 38.306.
· The reporting type is per band.
· The text in Note column is updated as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
	Company
	Comment

	Huawei, HiSilicon
	Ok 

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	OK

	Moderator (NTT DOCOMO)
	It seems this is ok for companies.

	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
FGs 33-5-1h and 33-10 are updated as described in the latest 38.306.
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.





FG33-6-x
In [1], FG 33-6-x are captured as below.
	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1. Support of priority indicator field configured in DCI formats 4_2 with CRC scrambled with G-RNTI for multicast.
2. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE

	33-2a, 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 indicator field configured in DCI format 4_2 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



Following proposal is provided in a contribution for the RAN1#112 meeting.
	[6]
	Qualcomm Incorporated
	Given the potential UE testing differentiation among FDD/TDD, licensed, unlicensed, and TN/NTN band, we suggest the following changes of FG33-6-x as

	[bookmark: _Hlk128662296]33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1. Support of priority indicator field configured in DCI formats 4_2 with CRC scrambled with G-RNTI for multicast.
2. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE

	33-2a, 33-2f
	Yes
	
	
	Per band
	NoN/A
	NoN/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-1a
	DL priority configuration for SPS multicast
	Support of priority indicator field configured in DCI format 4_2 for multicast HARQ-ACK feedback of SPS multicast
	33-6-133-5-1a, 33-5-1i
	Yes
	
	
	Per UEband
	N/ANo
	N/ANo
	
	
	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 UEband
	N/ANo
	N/ANo
	
	
	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 UEband
	N/ANo
	N/ANo
	
	
	Optional with capability signalling






The moderator would like to hear companies’ views on above proposal.
Updated proposal 2-20:
· The reporting type of FG33-6-1/1a/2/3 is changed from “Per UE” to “Per band”
· The prerequisite FGs of FG33-6-1a are changed from “33-6-1” to “33-5-1a, 33-5-1i”
	Company
	Comment

	Moderator (NTT DOCOMO)
	More companies’ inputs would be necessary.
If no interest from many other companies, the proposal can be dropped and FG can be kept as it is.

	Samsung
	OK

	Qualcomm
	The change is necessary because
1) 33-6-1a cannot be supported if SPS FG 33-5-1a and 33-5-1i are not supported, which is similar as that 33-6-1 cannot be supported if 33-2a and 33-2f are not supported.   
2) The reporting type ‘per UE’ cannot be reported by UE considering the test cases in different band.

	Spreadtrum
	OK

	Vivo
	ok

	Ericsson
	OK

	Moderator (NTT DOCOMO)
	It seems this is ok for companies.

	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
· The reporting type of FG33-6-1/1a/2/3 is changed from “Per UE” to “Per band”
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
· The prerequisite FGs of FG33-6-1a are changed from “33-6-1” to “33-5-1a, 33-5-1i”






Potential new FG
In maintenance session, following agreement was made.
	Agreement
Opt 1 in the following agreement is adopted.

Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling



There is a FFS on “whether new UE capability is needed”.
The moderator would like to hear companies’ views on above proposal.
Updated proposal 2-21:
· Update the prerequisite for 33-3-2 as “3-2, or at least one of {33-5-1a, 33-5-1f}”
· Update the component 1 description of 33-3-2 as “Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.”
	Company
	Comment

	Samsung
	SPS relates to PDSCH receptions without DCI – hence, no new UE capability is needed.

	Qualcomm
	In current late stage, it’s better not add a new FG to support Opt.1.

	vivo
	We prefer not to add a new FG.

	MediaTek
	Copy from the e-mail:
Based on the yesterday’s main session discussion, the following two issues need to be further discussed in the MBS UE feature session.
Regarding the MBS SPS retransmission FDMed case,  even if we think it will make the MBS discussion more complexity including the UE feature discussion if we consider the FDMed case for multicast includes SPS ReTx, majority views support it for flexible scheduling. Finally, considering the meeting progress we compromised and the following agreement about the SPS retransmission FDMed was achieved. 

	Agreement
Opt 1 in the following agreement is adopted.

Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling




Based on the above agreement, it can conclude that the MBS FDMed case also include the SPS retransmission PDSCH, whether to introduce a new UE capability is still FFS. After further checking some companies’ view, it seems that a new UE capability is not needed since we have the FDMed UE capability for the MBS, i.e., FG33-3-2. However, in the Note column of FG 33-3-2, it stated that “this FG does not support FDMed SPS”, the simplest way is that the note is replaced by “the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling”.

Proposal 1: The note in FG 33-3-2  is replaced by “the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling”.

In addition, since SPS FDMed case is also considered, the corresponding HARQ-ACK codebook generation FGs also needs to consider the G-CS-RNTI instead of G-RNTI only, so, the following change with red text is needed.

Proposal 1: Updating the FG33-3-3a and FG33-3-3b as following.

	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e or G-CS-RNTIs of FG 33-5-1h
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	Optional with capability signalling

	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
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e or G-CS-RNTIs of FG 33-5-1h
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	Optional with capability signalling





	vivo
	Copy from the e-mail:
Regarding the FDMed unicast and multicast PDSCH issue, we support not to introduce a new capability. We are fine with MTK’s proposals. In addition, we think the prerequisite for 33-2-2 should be updated as  3-2, or at least one of {33-5-1a, 33-5-1f} to include the red part for SPS retransmission.
Proposal: update the prerequisite for 33-2-2 as   3-2, or at least one of {33-5-1a, 33-5-1f}   
Proposal 2-16:
In above proposal 2-16, we propose to update 33-2 as following. It include MTK’s proposal 1 is included and our proposal above. In addition, we prefer to change the fourth column to add ‘dynamically scheduled’ as following which is aligned with our agreements.

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

	33-2, or at least one of {33-5-1a, 33-5-1f}
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Note: this FG does not support FDMed SPS. SPS PDSCH retransmission is included in dynamically scheduled PDSCH
	Optional with capability signalling




	ZTE
	We don’t think a new FG is needed. The proposals from Media Tek and vivo seem fine. 

	Ericsson
	Also think no new FG is needed. Agree with vivos that the proposal in 2-16 should be enough to address the FFS. 


	Moderator (NTT DOCOMO)
	It seems we can discuss vivo’s proposal in 2-16.


	Moderator (NTT DOCOMO)
	In Thursday online session, it was agreed as below.
Agreement:
· Update the prerequisite for 33-3-2 as “3-2, or at least one of {33-5-1a, 33-5-1f}”
· Update the component 1 description of 33-3-2 as “Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.”
· [bookmark: _Hlk128696551]Update the component 2 description of 33-3-3a as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”
· Update the component 2 description of 33-3-3b as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”


	Moderator (NTT DOCOMO)
	Thanks to Qualcomm pointing, I noticed we missed to check the corresponding updates for the notes of 33-3-2/2a in MTK’s proposal.
So, it can also be checked.



Updated proposal 2-22:
· Update the note description of 33-3-3a as “Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e or G-CS-RNTIs of FG 33-5-1h”
· Update the note description of 33-3-3b as “Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e or G-CS-RNTIs of FG 33-5-1h”

	Company
	Comment

	Huawei, HiSilicon
	ok

	
	

	
	




3. Conclusions
Following agreements were made.

Agreement:
For FG33-5-1e, FG33-5-2 and FG33-9,
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.

Agreement:
· Reporting type of FG33-5-1f is Per BC.
· Reporting type of FG33-5-1g is Per band.
· Reporting type of FG33-5-1i is Per band.
· Reporting type of FG33-8-1 is Per BC.

Agreement:
· Remove “, and SPS release PDCCH” from component 1 of FG33-5-1a
· Additionally, following components are added for FG33-5-1 and FG33-5-3
· 3. Support of group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast
· 4. Support of DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast
· 5. ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI

Agreement:
Remove “FFS” in Consequence if FG33-3-3a/33-3-3b is/are not supported

Agreement:
FGs 33-5-1h and 33-10 are updated as described in the latest 38.306.
· The reporting type is per band.
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.

Agreement:
· Add following components for FG33-5-1f
· One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
· One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 
· A single TB with NACK-only feedback transmitted in PUCCH
· multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
· Support of shared PUCCH resource configurations with unicast
· Delete the following components for FG33-5-1f
Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
· Change prerequisite FGs of FG33-5-1f from 33-5-1 to 33-5-1a

Agreement:
· The reporting type of FG33-6-1/1a/2/3 is changed from “Per UE” to “Per band”
· The text in Note column is added as the following.
For TN, the UE shall set the capability value consistently for all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands, associated with supported shared and non-shared spectrum respectively. For NTN, UE shall set the capability value consistently for all FDD-FR1 NTN bands.
· The prerequisite FGs of FG33-6-1a are changed from “33-6-1” to “33-5-1a, 33-5-1i”

Agreement:
· Update the prerequisite for 33-3-2 as “3-2, or at least one of {33-5-1a, 33-5-1f}”
· Update the component 1 description of 33-3-2 as “Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.”
· Update the component 2 description of 33-3-3a as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”
· Update the component 2 description of 33-3-3b as “2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs/G-CS-RNTIs”
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Appendix: Latest RAN1 UE features list for Rel-17 NR MBS in R1-2212895

	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
	Broadcast
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH.
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
9. One G-RNTI per UE is supported for broadcast reception
10. Support of FDMed MCCH and PBCH
11. Support of up to 64QAM for FR1/FR2
	
	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
	Optional without capability signalling

	33. NR_MBS
	33-1-1
	DCI indicated slot-level repetition up to 16 for broadcast MTCH
	Support up to 16 times dynamic slot-level repetition for broadcast MTCH.
	33-1
	Up to RAN2
	
	
	Per FSPC
	N/A
	N/A
	
	
	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
	
	
	Per FSPC
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH for multicast 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 group-common PDSCH for multicast and other PDSCHs in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast

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

	33. NR_MBS
	33-2a
	Support of ACK/NACK based HARQ-ACK feedback andRRC-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
5) Support of Type-2 HARQ-ACK codebook for multicast on PUSCH/PUCCH with max number X of G-RNTIs
	33-2
	Yes
	
	
	Per BC
	N/A
	N/A
	
	Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e

Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	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 via DCI format 4_2
	33-2a, 33-2f
	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 same cell 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 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 scheduling for multicast for SCell
	Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI for SCell.
	33-2
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	
	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}

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

	33. NR_MBS
	33-2j
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH
	1. For FR1, up to 1024QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {256QAM, 1024QAM}
2. For FR2, up to 256QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {64QAM, 256QAM}

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

	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
	Yes
	Yes
	
	Candidate values for X is: {8, 16}

This FG is reported for TN and licensed.
	Optional with capability signalling

	33. NR_MBS
	33-3-1a
	Dynamic Slot-level repetition for group-common PDSCH for NTN and unlicensed
	1. Support up to X times dynamic slot-level repetition for group-common PDSCH for multicast for NTN and unlicensed

	33-2
	Yes
	
	
	Per band
	N/A
	N/A
	
	Candidate values for X is: {8, 16}

This FG is reported for NTN and unlicensed
	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
	N/A
	N/A
	
	Note: this FG does not support FDMed SPS
	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).
· Note: The max number of (M+1), N, (K+L) are determined based on the numbers reported by FG5-11 and/or FG5-11a and/or FG5-11b.
6. up to one broadcast PDSCH is supported in a slot.
7. For any two consecutive slots n and n+1, if there are more than 1 broadcast/multicast/unicast PDSCH in either slot, whether to require the minimum time separation between starting time of any two broadcast/multicast/unicast PDSCHs within the duration of these slots is 4 OFDM symbol for 30kHz and 7 OFDM symbol for 60kHz

	33-1 and/or 33-2, 5-11 and/or 5-11a and/or 5-11b
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Candidate value for component 7: require the minimum time separation time {yes, no}
	Optional with capability signalling

	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
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	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
	1. Support of Mode 2 TDM-ed Type-1 HARQ-ACK codebook for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-2a or 33-4 or 33-5-1a or 33-5-1f
	Yes
	
	FFS
	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.
Candidate values of X is {1, 2, 3, 4} with X no larger than max number of G-RNTIs of FG33-2e
Note: the value of X should be common across FG33-2a, 33-3-3a and 33-3-3b if reported
	Optional with capability signalling

	33. NR_MBS
	33-3-4
	Mode 1 for type1 codebook generation
	Supports type1-Codebook-Generation-Mode configured as mode 1
	33-3-3b
	Yes
	
	
	Per BC
	N/A
	N/A
	
	This FG is for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH
	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
	Support of multiplexing HARQ-ACK for unicast and for multicast with the same priority and different HARQ-ACK codebook types in a PUCCH or in a PUSCH
	33-2a or 33-4 or 33-5-1a or 33-5-1f 
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	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) multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
2. Support of shared PUCCH resource configurations with unicast
3. One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
4. One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI
	33-2a
	Yes
	
	
	Per BC
	N/A
	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) Up to 4 TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate PUCCH resource configurations from unicast
3. Single TB with NACK-only feedback transmitted in PUCCH
4. up to 4TBs with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits
	33-4
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	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 signalling via DCI format 4_2
	33-4 and 33-2f
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on 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 SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared 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 via DCI format 4_2
	33-5-1a, 33-5-1i
	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 associated with CS-RNTI 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 UE]
	[No]
	[No]
	
	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 RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling
2) Support of PTM retransmission associated with G-CS-RNTI for SPS multicast
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	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 via DCI format 4_2
	33-5-1f, 33-5-1i
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	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
	33-5-1
	Yes
	
	
	FFS
	FFS
	FFS
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1j
	NACK-only based HARQ-ACK feedback for multicast corresponding to a specific sequence or a PUCCH transmission for SPS group-commmon PDSCH for multicast
	1. Support NACK-only based HARQ-ACK feedback for SPS PDSCH for multicast, including:
a) Multiple TBs with NACK-only feedback transmitted in PUCCH by select one PUCCH resource.
2. Support of separate SPS-PUCCH-AN-List from unicast
	33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration on 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 in a BWP of a serving 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
	33-5-1
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	Candidate value set for M is {1, 2, …, 8}
	Optional with capability signalling

	 33. NR_MBS
	33-5-3
	One SPS group-common PDSCH configuration 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, 33-2h 
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-4
	Up to 8 SPS group-common PDSCH configurations per CFR 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 in a BWP of a serving 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.
	33-5-3
	Yes
	
	
	Per FSPC
	N/A
	N/A
	
	Candidate value set for M is {1, 2, …, 8}
	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 4_2 with CRC scrambled with G-RNTI for multicast.
2. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast and multicast at a UE

	33-2a, 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 indicator field configured in DCI format 4_2 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

	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
	Yes
	
	
	[Per band or per FSPC]
	[No]
	[No]
	
	
	Optional with capability signalling

	33. NR_MBS
	33-8-2
	Up to 2 PUCCH resources configuration for multicast feedback for dynamically scheduled multicast
	Support of a PUCCH-ConfigurationList for multicast HARQ-ACK feedback, separate from that of unicast configurations
	33-8-1, 33-6-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-8-3
	PUCCH resource configuration for multicast feedback for SPS GC-PDSCH
	Support of a SPS-PUCCH-AN-List for multicast HARQ-ACK feedback of all multicast SPS configuration(s), separate from that of SPS unicast configurations
	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	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, 12-2
	Yes
	
	
	[Per UE]
	[No]
	[No]
	
	
	Optional with capability signalling

	33. NR_MBS
	33-10
	Support group-common PDSCH RE-level rate matching for multicast
	1) Support of SP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
2) Support of P ZP-CSI-RS for group-common PDSCH RE-mapping patterns
3) Support p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast same as or different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config
Note 1: The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
4) Support of AP ZP-CSI-RS for group-common PDSCH RE-mapping patterns
	2-33a, 33-2
	Yes
	
	
	Per UE
	[Yes]
	Yes
	
	Reporting type of FG 33-10 is per UE with [FDD/TDD,] FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
	Optional with capability signalling



