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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the approved Rel-18 NR MBS enhancement WID [1], the following objectives have impact to RAN3.

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.
2. Discussion
Network sharing is a common practice to reduce network CAPEX. With RAN sharing deployment, if the same Multicast/Broadcast service is provided by two (or more) operators separately, this service would be recognized as separate TMGIs resulting in duplicated PTM radio resources consumption in the same cell for transmission of the same content. This justifies resource efficiency improvement in the RAN sharing scenario. 
In the discussion of the WI scope, it is assumed that the different operator assigns different TMGI for the same MBS service. If different TMGI is used by different operators, the first issue is how the NG-RAN is aware the relationship between TMGIs, i.e. which TMGIs are for the same MBS service. At initial consideration, there are several alternatives to notify the relationship between TMGIs:
· Define a new unified MBS identifier which uniquely identify a MBS service within the shared operators.
· Using the common part in the TMGI. If different TMGIs contains the same value for the common part, that means the TMGIs are for the same MBS service.
· OAM configuration. Relay on OAM configuration, the NG-RAN can know which TMGIs are for the same MBS service.
· The relationship between TMGIs is notified via the MBS signalling, e.g. MBS Session Start or Activation Request message including the associated TMGI assigned by another operator.
If the NG-RAN is split architecture, the gNB-CU-CP knows if the DU or the CU-UP is shared by which PLMNs from the interface establishment procedure. It is possible that only the DU is shared. As showed in the below figure. The DU should also know the relationship between TMGIs in this case. In case all the entities in the NG-RAN are shared by PLMNs, all the entities in the NG-RAN should know the relationship of TMGIs. 


Figure 1: NG-RAN sharing scenario
The second issue is what type of resource should be shared. Firstly, the NG-U tunnel can not be shared when the NG-RAN is shared, since NG-U tunnel is terminated at different 5GC. For the integrated NG-RAN, the only shared resource is the radio resource. As for the architecture 1 in Figure 1. If the NG-RAN knows the relationship between the TMGIs, the NG-RAN can allocate the same radio resource for the different TMGI.
For the architecture 2, only the DU is shared. The DU is connected to the different CU-UP belong to different operators. In this architecture, the PDCP locates in different CU-UP and cannot be shared. The F1-U is also not shared.  The possible sharing part is the lower layer configuration and the radio resource.
For the architecture 3, both the CU and the DU are shared. In this architecture, the F1-U tunnel and the radio resource can be shared. 
In general, if the NG-RAN knows the relationship of the TMGIs, the NG-RAN can allocate the same radio resource for the different TMGIs. It seems possible to assign the same radio resource for different TMGIs. e.g. taking the broadcast service as the example, MBSBroadcastConfiguation message indicates the MBS broadcast sessions that are provided in the cell as well as the corresponding scheduling related information for these sessions. The MBSBroadcastConfiguation includes below information.

 Figure 2: MBS broadcast information
For the NG-RAN sharing case, the NG-RAN should broadcast TMGI separately to support legacy UEs, i.e. the MBSBroadcastConfiguation include the TMGI and its corresponding MTCH configuration as separated item in the List. While the MTCH configuration for different TMGI can be same. For example, TMGI1 and TMGI2 are for the same MBS service. The NG-RAN assigns the same g-RNGI for TMGI1 and TMGI2. Then the NG-RAN can schedule the same resource for TMGI1 and TMGI2 at the same time. Same radio resource is shared by TMGI1 and TMGI2. The feasibility and detail mechanism need to be checked by RAN2. 
From the above discussion, the first issue can be discussed and decided by RAN3 is how the NG-RAN knows the relationship between TMGIs. It is the precondition of resource sharing in the NG-RAN sharing scenario.
Proposal:	It is proposed RAN3 to decide how the NG-RAN knows which TMGIs are for the same MBS service.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Proposal:	It is proposed RAN3 to decide how the NG-RAN knows which TMGIs are for the same MBS service.
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 List of SEQUENCE {
   TMGI-1
   g-RNGI-1
   PDCP_config
   RLC_Config
   DRX-ConfigPTM-Index
   mtch-NeighboringCell
   pdsch_ConfigIndex
   MTCH_SSB_MapWinIndex
}
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