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Introduction
This contribution discusses the UE capabilities that may be required for a UE supporting NR MBS.
Discussion
UE capability for supporting MBS
As a baseline, the procedure for UE to receive multicast and broadcast service are different without dependency. Therefore, the UE capability for supporting different MBS service should be optional and separate.
As a baseline, UE capabilities for receiving MBS multicast and broadcast services are optional and independent.
UE capability for multicast service reception
For reliability of multicast service, it was agreed in RAN2#113e that split-MRB architecture is introduced for multicast reliability with one common PDCP entity and two separate RLC entities. 
	Agreement: 
Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.
For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.


With this architecture, UE can receiving multicast service via PTM and PTP simultaneously, and dynamic switch can be used. Therefore, UE capability to support split-MRB architecture should be introduced.
A per UE capability is introduced to support split-MRB architecture for multicast service reception.
UE capability on the support of multiple G-RNTIs/G-CS-RNTIs 
During the discussion of Rel-17 MBS, RAN2 agreed to support one-to-one mapping between G-RNTI/G-CS-RNTI and MBS session. Then, at RAN2#114-e meeting, RAN2 agreed that in order to receive multiple MBS services, UE need to support multiple G-RNTIs and/or G-CS-RNTIs and it is FFS whether this depends on UE capability (R2-2106687 LS to RAN1). However, in RAN2#116e, one-to-many mapping between G-RNTI and MBS sessions is agreed. Then we propose to discuss again the support of multiple G-RNTIs/G-CS-RNTIs for UE to monitor simultaneously. 

	Agreement: 
one-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.



In unicast, UE only need to monitor single C-RNTI. For MBS service, we think RAN2 should take more discussion to decide the UE capability to support multiple G-RNTIs/G-CS-RNTIs. From UE implementation perspective, supporting multiple G-RNTIs/G-CS-RNTIs simultaneously will put a big burden to UE. 
In order to simplify the UE implementation, it is preferred to limit the maximum number of G-RNTIs/G-CS-RNTIs (or their combination) for UE to monitor as one. We also expect RAN1 to make the similar discussion. Then we suggest RAN2 to coordinate with RAN1 on this issue.  
Limit the maximum number of G-RNTIs/G-CS-RNTIs (or their combination) for UE to monitor as one. RAN2 send an LS to RAN1 in case of any decision.
UE capability on the support of multiple MRBs
For unicast, the maximum number of DRBs supported by the UE is limited to 16 (8 per MAC entity). Since MRB is introduced, the maximum number of MRBs supported by the UE and whether MRB/DRB share the number of radio bearers need to be discussed. 
The maximum number of supported MRBs and whether MRB/DRB share a common constraint for UE need to be discussed.
UE capability of receiving broadcast service in Idle/inactive
For UE capability of receiving broadcast service in idle/inactive state, agreement has been made in the last meeting:

	Agreement: 
If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact).


According to Idle/inactive behaviour, UE capability cannot be reported to network for UE in idle/inactive state. Therefore, we suggest not to discuss UE capability of receiving broadcast in non-serving cell in Idle/inactive
The discussion of UE capability for receiving broadcast from non-serving cell in idle/inactive is not needed.
UE capability of receiving broadcast service in RRC CONNECTED
For UE capability of receiving broadcast service in RRC connected state, last meeting RAN2 send a LS to RAN1 to check the feasibility of MBS broadcast reception on SCell: 
	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.



In the WID of Rel-17 MBS, there is not any objective to support the CA/Sell/non-serving cell for MBS multicast/broadcast reception. From our view, it still can work even though broadcast reception on Scell and non-serving cell are not supported. Instead, the Rel-17 MBS is targeting to design basic function and has a restriction that UE implementation should be limited to fast facilitate implementation commercial deployment. The detailed contents are copied as following: 

	The set of objectives includes:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· ………………..
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· ………..
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
Restrictions and assumptions:
In order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided).



From our understanding, a UE support the unicast reception on Scell, it does not mean the UE can be natural to support the MBS broadcast/multicast on Scell. The reason is that the broadcast services is for all UEs and not target for dedicated UE, and the Scell activation(deactivation)/addition(removal) mechanisms are needed for further discussion. E.g., how and when the UE to adjust its RF bandwidth to cover Pcell and Scell for MBS? And how to specify the RF glitch issues caused by Scell activation/indication? These questions need more RAN4 discussion and workload. 
MBS broadcast reception on Scell and non-serving cell is out of the scope of Rel-17 MBS objective.
The RF glitch issue about MBS broadcast reception on Scell and non-serving cell need RAN4 discussion and workload.
Besides, in the latest approved Rel-18 MBS WID, from our understanding, it already has included the broadcast reception on Scell and non-serving cell as copied following:
	This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· …………
· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]
· ………….


[bookmark: _Ref92550386]MBS broadcast reception on Scell and non-serving cell has been included in the scope of Rel-18 MBS objective.
Based on the discussion above, we suggest that the MBS broadcast reception on Scell and non-serving cell are not supported in Rel-17 MBS and can be discussed in the Rel-18 based on the latest Rel-18 MBS WID.

[bookmark: _Ref87087559]Broadcast reception on Scell and non-serving cell in RRC CONNECTED is not supported in Rel-17 MBS.
Conclusion
In this contribution, the following observations are made:
1. MBS broadcast reception on Scell and non-serving cell is out of the scope of Rel-17 MBS objective.
The RF glitch issue about MBS broadcast reception on Scell and non-serving cell need RAN4 discussion and workload.
MBS broadcast reception on Scell and non-serving cell has been included in the scope of Rel-18 MBS objective.
Based on these observations, the following proposals are made: 
1. As a baseline, UE capabilities for receiving MBS multicast and broadcast services are optional and independent.
1. A per UE capability is introduced to support split-MRB architecture for multicast service reception.
1. Limit the maximum number of G-RNTIs/G-CS-RNTIs (or their combination) for UE to monitor as one. RAN2 send an LS to RAN1 in case of any decision.
1. The maximum number of supported MRBs and whether MRB/DRB share a common constraint for UE need to be discussed.
1. The discussion of UE capability for receiving broadcast from non-serving cell in idle/inactive is not needed.
1. Broadcast reception on Scell and non-serving cell in RRC CONNECTED is not supported in Rel-17 MBS.
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