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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the last RAN2 meeting, RAN2 reached the following agreements regarding Rel-17 NR UE capabilities:
For Rel17 NR UE caps: 
[bookmark: _GoBack]Aim to Work on mega CRs (one mega CR for TS38.306 and one for TS38.331) to incorporate all RAN1/RAN4 feature groups. ​There could be exceptions, case by case. 
RAN2 should only implement the feature groups from the RAN1 and 4 feature list without any FFS (no highlighted yellow, [] and marked as FFS/TBD) into the CRs. Also Caps that are dependent on FFS Caps should not be implemented. 
Include an annex containing the RAN2 determined UE capabilities in the feature list format in the running UE capability CRs (similar to annex containing RAN2 agreements) for easy compilation into the TR38.822 in the later stage.
For capabilities developed in R2, WIs will provide input to the mega CR. 
In this contribution, we focus on discuss the potential UE capabilities for MBS in RAN2.

2. Discussion
Regarding UE capabilities for MBS, there are at least the following capabilites related to RAN2 :
· Whether there is a separate capability for MBS Broadcast and MBS Multicast or a single MBS capability?
· A UE can support multiple G-RNTIs/G-CS-RNTIs. Whether this depends on UE capability? 
· UE in connected mode receiving broadcast from SCell depends on UE capability? UE in connected mode receiving broadcast from non-serving cell depends on UE capability? Separate capability for SCell case and non-serving cell case?
· For broadcast, whether the RLC/PDCP sequence number lengths depend on UE capability?

RAN1 has maintained a UE features list for Rel-17 NR in [1]. The part related to MBS sees the Annex in Section 5 for information. 
From the view of RAN2, the broadcast and multicast have different characteristic, e.g., MCCH information acquisition is needed for broadcast, but not for multicast. Moreover, in [1] broadcast and multicast are in different feature groups. Therefore, we suggest:
Proposal 1: Support separate capability for MBS Broadcast and MBS Multicast.
A UE can support multiple G-RNTIs/G-CS-RNTIs. For multicast, the G-RNTIs/G-CS-RNTIs are configured by the network via RRC dedicated signalling. Therefore, the network needs to know the maximum number of the G-RNTIs/G-CS-RNTIs supported by the UE, and then ensure the number of configured G-RNTIs/G-CS-RNTIs is not beyond the UE capability.
Proposal 2: For MBS Multicast, the UE signals the capability of supported maximum number of the G-RNTIs/G-CS-RNTIs to the network. FFS whether separate capability for G-RNTIs and G-CS-RNTIs, or a single capability.
For broadcast, the network can configure multiple G-RNTIs/G-CS-RNTIs in the MCCH. However, the UE is not required to receive the data transmission of all the broadcast services. The UE is free to receive how many and which broadcast services according to its capability. Therefore, the network does not need to know the maximum number of the G-RNTIs/G-CS-RNTIs for broadcast supported by the UE. 
Proposal 3: For MBS Broadcast, the capability of supported maximum number of the G-RNTIs/G-CS-RNTIs by the UE does not need to be introduced in RAN2 specification.
In LTE, there are separate capabilities for SCell case and non-serving cell case. In the last RAN2 meeting, RAN2 had some preliminary agreements: 
From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 
If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact). 
From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.

Observation 1: For MBS broadcast, RAN2 has agreed separate capabilities for SCell case and non-serving cell case. Just wait for RAN1’s further confirmation.
For broadcast services, there is no HARQ feedback. The PDCP/RLC sequence number lengths do not impact the throughput since the network does not need to wait the HARQ feedback. Therefore, we understand that broadcast services can always use the shortest PDCP/RLC sequence number length for overhead reduction. No UE capability needs to be introduced for PDCP/RLC sequence number length for broadcast services.
Proposal 4: For MBS Broadcast, all the broadcast services always uses the shortest PDCP/RLC sequence number length. No UE capability is needed.

3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: Support separate capability for MBS Broadcast and MBS Multicast.
Proposal 2: For MBS Multicast, the UE signals the capability of supported maximum number of the G-RNTIs/G-CS-RNTIs to the network. FFS whether separate capability for G-RNTIs and G-CS-RNTIs, or a single capability.
Proposal 3: For MBS Broadcast, the capability of supported maximum number of the G-RNTIs/G-CS-RNTIs by the UE does not need to be introduced in RAN2 specification.
Observation 1: For MBS broadcast, RAN2 has agreed separate capabilities for SCell case and non-serving cell case. Just wait for RAN1’s further confirmation.
Proposal 4: For MBS Broadcast, all the broadcast services always uses the shortest PDCP/RLC sequence number length. No UE capability is needed.
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5. Annex (Updated RAN1 UE features list for Rel-17 MBS in [1])



	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	33. NR_MBS
	33-1
	Broadcast
	0. Support of group-common PDCCH/PDSCH with CRC scrambled by MCCH-RNTI.
0. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
0. Support of CFR configuration for broadcast.
0. Support of CORESET and common search space for broadcast. 
0. Support of DCI format 1_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
0. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots.
0. Support MCCH change notification indication via DCI.
	
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional without capability signalling

	 33. NR_MBS
	33-2
	Dynamic scheduling for multicast
	1. Support of group-common PDCCH/PDSCH with CRC scrambled by G-RNTI.
1. Support of CFR configuration for multicast.
1. Support of CORESET and common search space configuration for multicast.
1. Support of DCI format 1_0 / 1_1 with CRC scrambled with G-RNTI for multicast.
1. Support of inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots. 
1. [Support ACK/NACK based HARQ-ACK feedback, and support enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signaling. ]
1. Support PTM retransmission for multicast.
1. Support PTP retransmission for multicast.
FFS whether/how to separate the above capabilities from FG 33-2FFS whether to separate the capability for support of DCI format 1_1 with CRC scrambled with G-RNTI for multicast
FFS whether to support NACK-only and/or ACK/NACK based HARQ-ACK feedback
FFS whether to separate the capability for support of PTP retransmission for multicast
FFS whether to separate the capability for support of PTM retransmission for multicast
	
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2b
	DCI-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast
	Support of DCI-based enabling/disabling ACK/NACK based HARQ-ACK feedback configured per G-RNTI by RRC signaling
	33-2a
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-2-x
	Multiple G-RNTIs for group-common PDSCHs
	Capability on number of G-RNTI for groupcast
FFS details.
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-3-1
	Slot-level repetition for group-common PDSCH
	1. Support slot-level repetition for group-common PDSCH for multicast.
FFS whether to split FG 33-1-1 into two FGs for semi-static slot-level repetition and dynamic slot-level repetition
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and group-common PDSCH
	1. Support FDM between one unicast PDSCH and one group-common PDSCH in a slot.
1. Support FDM-ed Type-1 HARQ-ACK codebook for multicast.
1. Support FDM-ed Type-2 HARQ-ACK codebook for multicast.
FFS whether/how to separate the capability for HARQ-ACK codebook
	33-1, 33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	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).
6. Support TDM-ed Type-1 HARQ-ACK codebook for multicast.
7. Support TDM-ed Type-2 HARQ-ACK codebook for multicast.
FFS whether/how to separate the capability for HARQ-ACK codebook
	33-1, 33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-4
	NACK-only based HARQ-ACK feedback for multicast
	1. Support NACK-only based HARQ-ACK feedback.
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast
	1. Support one SPS group-common PDSCH configuration for multicast
1. Support ACK/NACK based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. Support NACK-only based HARQ-ACK feedback for SPS group-common PDSCH without PDCCH scheduling.
1. FFS: HARQ-ACK feedback for SPS group-common with PDCCH scheduling and SPS release PDCCH. 
1. Support slot-level repetition for SPS group-common PDSCH
FFS whether/how to separate the above capabilities from FG 33-5-1
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	 33. NR_MBS
	33-5-2
	Multiple SPS group-common PDSCH configuration
	1. Support [N>1] SPS group-common PDSCH configuration for multicast
2. Support [M>=1] activated SPS group-common PDSCH configurations among the N SPS group-common PDSCH configurations per CFR for multicast
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling

	33. NR_MBS
	33-6-1
	DL priority indication for multicast in DCI
	1.    Support of priority indicator field configured in DCI formats 1_1 with CRC scrambled with G-RNTI for multicast.
FFS whether/how to separate the above capability from FG 33-6-1
	33-2
	Yes
	
	
	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 multicast or for unicast and multicast at a UE.
	1.   Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed different priorities for multicast or for unicast and multicast at a UE.
	33-6-1
	Yes
	
	
	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
	33-7
	Supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	1. Supports the function of group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback
	33-2
	Yes
	
	
	Per UE
	No
	No
	
	
	Optional with capability signalling






