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Introduction
In this contribution, we discuss RAN2 MBS UE capabilities, considering LTE MBMS/SC-PTM UE capabilities as well as physical layer NR MBS UE capabilities agreed by RAN1.
Discussion
PHY capabilities
As a reference, following is the feature groups defined by RAN1 for MBS [1]:
	Index
	Feature Group

	33-1
	Broadcast

	33-2
	Dynamic scheduling for multicast

	33-2b
	DCI-based enabling/disabling ACK/NACK-based feedback for dynamic scheduling for multicast

	33-2-x
	Multiple G-RNTIs for group-common PDSCHs

	33-3-1
	Slot-level repetition for group-common PDSCH

	33-3-2
	FDM-ed unicast PDSCH and group-common PDSCH

	33-3-3
	Intra-slot TDM-ed unicast PDSCH and group-common PDSCH

	33-4
	NACK-only based HARQ-ACK feedback for multicast

	33-5-1
	SPS group-common PDSCH for multicast

	33-5-2
	Multiple SPS group-common PDSCH configuration

	33-6-1
	DL priority indication for multicast in DCI

	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.

	33-6-3
	More than one PUCCH for HARQ-ACK transmission for multicast or for unicast and multicast within a slot

	33-7
	Supporting group-common DCI indicating the enabling/disabling [ACK/NACK based] HARQ-ACK feedback



Multicast MRB configuration
In MBS stage-2 running CR R2-2111605 [2], following multicast MRB configurations are supported:
· Multicast MRB with DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission;
· Multicast MRB with RLC-AM entity configuration for PTP transmission;
· Multicast MRB with DL only RLC-UM entity for PTM transmission;
· Multicast MRB with two RLC-UM entities, one DL only for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5;
· Multicast MRB with three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5;
· Multicast MRB with two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.5.
The above 6 MRB configurations can be categorized into 2 groups. The first 3 MRB configurations can be seen as “basic” configurations, and have one RLC entity for downlink. These 3 MRB configurations can be supported by UEs that support multicast MRB (RAN1 FG 33-2). The last 3 MRB configurations are “advanced” configurations, and are essentially a split bearer with two RLC entities for downlink. A UE supports the “advanced” configuration can support dynamic PTM/PTP switching. 
It should be noted that in MBS PDCP running CR R2-2111666, MRBs are categorized as UM MRBs and AM MRBs as below: 
-	For UM MRBs, each PDCP entity is associated with one UM RLC entity (for MTCH or for downlink DTCH), two UM RLC entities (one for MTCH and one for downlink DTCH, or one for downlink DTCH and one for uplink DTCH), or three UM RLC entities (one for MTCH, one for downlink DTCH, and one for uplink DTCH);
-	For AM MRBs, each PDCP entity is associated with one AM RLC entity (for downlink DTCH and uplink DTCH), or one UM RLC entity (for MTCH) and one AM RLC entity (for downlink DTCH and uplink DTCH);
Such categorization (UM MRB, AM MRB) is helpful when introducing MBS related changes to PDCP specification, but might not represent related implementation efforts. It is proposed to use one single UE capability (e.g. multicastSplitBearer) to indicate the support of the last 3 MRB configurations (as in MBS stage-2 running CR R2-2111605 [2]). 
[bookmark: Proposal_basic]Proposal 1: A UE supports multicast shall support the following multicast MRB configurations: 1) DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission; 2) RLC-AM entity configuration for PTP transmission; 3) DL only RLC-UM entity for PTM transmission.
[bookmark: Proposal_Multicast_MRB]Proposal 2: Introduce the following UE capability:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	multicastSplitBearer-r17
Indicates whether the UE supports the following multicast MRB configurations: 1) two RLC-UM entities, one DL only for PTP transmission and the other DL only RLC-UM entity for PTM transmission; 2) three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission; 3) two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission. A UE supporting this feature shall also support Dynamic scheduling for multicast (RAN1 FG 33-2).
	UE
	No
	No


Multicast DRX
RAN2 agreed that “For PTM transmission, a multicast DRX pattern is configured on a per G-RNTI(s) basis (i.e. independent of UE-specific DRX for unicast transmission).” Given that unicast DRX has optional UE capability, it is natural to introduce optional UE capability for multicast DRX.
[bookmark: Proposal_Multicast_DRX]Proposal 3: Introduce the following UE capability:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	multicstDRX-r17
Indicates whether the UE supports multicast DRX, as specified in TS 38.321 [8]. A UE supporting this feature shall also support Dynamic scheduling for multicast (RAN1 FG 33-2).
	UE
	No
	No
	No



CA/DC related capabilities
Following UE capabilities are defined in LTE SC-PTM, as in TS 36.306:
4.3.22.3	scptm-SCell-r13
This parameter defines whether UEs supporting SC-PTM support in RRC_CONNECTED, MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated), as specified in TS 36.331 [5].
4.3.22.4	scptm-NonServingCell-r13
This parameter defines whether UEs supporting SC-PTM support in RRC_CONNECTED, MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, where (according to supportedBandCombination and to network synchronization properties) a serving cell may be additionally configured, as specified in TS 36.331 [5]. If this is supported, the UE shall also support MBMS reception via aSC-PTM on a frequency when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated), as specified in TS 36.331 [5].
4.3.22.5	scptm-AsyncDC-r13
This parameter defines whether the UE in RRC_CONNECTED supports MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, where according to supportedBandCombination, the carriers are configured or can be configured as serving cells in the MCG and the SCG which are not synchronized, specified in TS 36.331 [5]. In this release of specification, it is mandatory to support this according to MBMSInterestIndication and indicated supportedBandCombination.
In NR MBS, following was agreed in RAN2#116-e meeting and a LS was sent to RAN1:
· 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. 
· 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.

It is expected that the LS will be handled in RAN1#107bis-e meeting. Therefore RAN2 can wait for RAN1’s feedback regarding the UE capabilities for MBS broadcast reception from SCell or non-serving cell.
[bookmark: Proposal_SCell]Proposal 4: RAN2 wait for RAN1’s feedback regarding the UE capabilities for MBS broadcast reception from SCell or non-serving cell.
Although it looks straightforward to introduce a UE capability similar to scptm-AsyncDC-r13, it might be helpful to discuss in RAN2 first.
[bookmark: Proposal_asyncDC]Proposal 5: RAN2 to discuss whether to introduce a UE capability similar to scptm-AsyncDC-r13.
Conclusion
In this contribution, we discuss RAN2 MBS UE capabilities, and propose the following:
Proposal 1: A UE supports multicast shall support the following multicast MRB configurations: 1) DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission; 2) RLC-AM entity configuration for PTP transmission; 3) DL only RLC-UM entity for PTM transmission.
Proposal 2: Introduce the following UE capability:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	multicastSplitBearer-r17
Indicates whether the UE supports the following multicast MRB configurations: 1) two RLC-UM entities, one DL only for PTP transmission and the other DL only RLC-UM entity for PTM transmission; 2) three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission; 3) two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission. A UE supporting this feature shall also support Dynamic scheduling for multicast (RAN1 FG 33-2).
	UE
	No
	No



Proposal 3: Introduce the following UE capability:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	multicstDRX-r17
Indicates whether the UE supports multicast DRX, as specified in TS 38.321 [8]. A UE supporting this feature shall also support Dynamic scheduling for multicast (RAN1 FG 33-2).
	UE
	No
	No
	No


 
Proposal 4: RAN2 wait for RAN1’s feedback regarding the UE capabilities for MBS broadcast reception from SCell or non-serving cell.
Proposal 5: RAN2 to discuss whether to introduce a UE capability similar to scptm-AsyncDC-r13.
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