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1	Introduction
RAN3 informed RAN2 about the preference for the scope of MRB ID and asked RAN2 to comment on this proposal in the LS [R3-221469]. 
	Scope of MRB ID:
E1 and F1 interface functions would benefit from the MRB ID to be unique only in the scope of an MBS session, but not within the scope of an UE. This would allow the use the same MRB ID for all UEs.
To RAN2 group.
ACTION: 	RAN3 asks RAN2 to
1/ comment on the uniqueness of MRB ID in the scope of an MBS session instead of UE scope



This document discusses the scope of MRB ID while also considering mobility.
2	Discussion
Our understanding of the RAN3 proposal is that the same value of MRB ID could be used for different sessions. The consequence is MRB ID itself is not sufficient to uniquely identify MRB and must be always signalled together with MBS Session ID, i.e. TMGI. For example, let us consider an example scenario in which two UEs, UE 1 and UE 2, join MBS multicast identified by TMGI 100 and TMGI 200, respectively. Each UE joined only one MBS multicast session. Assuming the network decides to configure one MRB for each MBS session. The CU must select the value of MRB ID. The CU may select the same value, e.g. MRB ID = 31, for both MRBs and uses this MRB ID in signalling towards the DU and the UEs as illustrated on figure.


Figure 1: Same MRB ID used for UEs joining different MBS sessions.
If one of the UEs joins another MBS multicast session for which the same value of MRB ID is already used, then there are alternative solutions to ensure that MBRs are uniquely identified in DU and UE. For example, let us consider the case when UE 2 joins also MBS multicast session identified by TMGI 100.
Alternative 1: Use of {MRB ID + MBS Session ID} 
The CU should include in MBS Session ID (TMGI 100) and MRB ID with value equal to 31 as previously used for the other MRB so that the DU can differentiate the MRBs. It should be noted here that RAN2 agreed to include TMGI in RadioBearerConfig when MRB is being setup. However, subsequent messages that modify or release the MRB do not include MBS session ID in the current running CR for 38.331. The UE will not be able to identify what bearer shall be modified or released if MBS session ID is not present. 
Observation 1: If the same value of MRB ID may be used for MRBs of different MBS multicast sessions, then MRB ID cannot be signalled without MBS session ID in all messages adding, modifying or releasing the MRB, and also in RLC bearer config.

   
Figure 2: MBS Session ID is always required if MRB ID cannot uniquely identify MRB at UE.
Alternative 2: MRB IDs are unique to UE and CU maintains UE specific mapping of QoS flows to MRB ID mapping 
When UE 2 joins the MBS multicast session identified by TMGI 100, the CU may use value 30 for MRB ID for this UE although value 31 is used for UE 1. In UE Context Modification Request on F1, the CU shall indicate MRB ID (30) and the same QoS information, MBS Session Information (TMGI) and mapped flows. The DU can deduce from the MBS session Information (TMGI) and the mapped flows that the request concerns an MRB, which is already configured for other UE(s). In this case, the other MBR is MRB ID 31 of UE 1. Thus, the DU knows what same configuration for the PTM leg that should be used. The DU will have to store the mapping of MRB ID to MBS Session and QoS flows in each UE context although the UEs are using the same PTM leg configuration. This alternative does not impact the UE: MRB IDs can still be used in RLC bearer config without TMGI.


Figure 3: UE specific mapping
Observation 2: The CU could use different value of MRB ID for different UEs but this would require the DU and the CU to store the information how MBS Session and its QoS flows are mapped to MRB ID for each UE individually.
Alternative 3: Change of MRB ID for already configured MRB
In the presented example, if MRB should be uniquely identified only by MRB ID, the CU will have to change the value of MRB ID of one of the MRBs so that the MRB ID can uniquely identify MRB at UE like DRB ID identifies DRB which is currently not possible without releasing a radio bearer and configuring new radio bearer. In comparison to alternative 2, the DU does not use TMGI and QoS flow information (i.e. mapped QFIs) to determine whether MRB is already configured. This could be addressed by allowing RRC reconfiguration to modify the value of MRB ID of MRB without MRB release, which is currently the part of UE configuration, to a new value in mrb-ToAddModList while at the same time a new MRB with the same MRB ID is being added using the same list. This requires sequential processing, i.e.  MRB ID = 31 is first changed to MRB ID = 30, then MRB ID = 31 is added as new MRB.
Similar procedure would be also required on F1 and E1 interface. Obviously, all UEs that have been configured with MRB which identity is changing must be reconfigured which leads to many individual RRC reconfigurations or a group reconfiguration as proposed in [R2-2202332].
Alternative 4: Extend the range of MRB IDs to make MRB ID unique per gNB
The last alternative is to extend the range of MRB IDs which could avoid including long TMGI (alternative 1) in RRC messages sent to the UE and RRC reconfigurations to many UEs (alternative 3), e.g to allow 2048 unique MBR IDs per gNB. 
Proposal: MRB should be identified by MRB ID unique per gNB (alternative 4), which can be achieved by extending the range of MRB IDs (e.g. to allow 2048 unique IDs). 
4	Conclusion
This document discussed the issue of uniqueness of MRB ID. Four alternative solutions of handling MRB ID have been analysed. The document has proposed the following:
Proposal: MRB should be identified by MRB ID unique per gNB (alternative 4), which can be achieved by extending the range of MRB IDs (e.g. to allow 2048 unique IDs). 
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