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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
In RAN3#117e meeting, it was agreed: 
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36]The same PTM radio resource can be allocated in a shared cell for transmission of the same MBS service provided by different operators.

Last meeting, the common understanding is MOCN network architecture is considered in the network sharing. Actually, in 5G, only MOCN is supported as the network sharing scenario. i.e. only the RAN is shared in 5G system. The UE, RAN and AMF have the ability to use more than one PLMN ID. 
It is known that 5G MOCN supports NG-RAN sharing with or without multiple Cell Identity broadcast and the RAN have aggregated architecture and disaggregated architecture. For the disaggregated architecture, a particular scenario is described in [3] TS 38.401. There is a clause to describe the additions to the case where network sharing multiple cell-ID broadcast is not applied. The example of RRC Setup procedure is showed in the below figure. In this scenario only the DU is shared by operator A and operator B. The gNB-CU is not shared. It is not sure whether this special scenario should be considered. When we discuss MBS RAN sharing scenario, should we consider this special case, or should we just focus that all the components of split-RAN architecture are shared?
It is proposed RAN3 to confirm if the MBS sharing scenarios should cover all the RAN sharing scenarios. There is no doubt to consider all the components of split-RAN architecture are shared, but it is not sure if we also need to consider only gNB-DU is shared, or only (CU-UP & gNB-DU) is shared. 
Proposal 1: RAN3 to decide if the MBS sharing scenarios should include the scenario where only gNB-DU is shared or only (CU-UP & gNB-DU) is shared in case of split RAN architecture.


Figure 1: RAN sharing scenario - only gNB-DU is shared
If only the gNB-DU is shared, the NG-U tunnel can not be shared since NG-U tunnel is terminated at different 5GC and different CU-UP. While in this case, the 5GC isn’t aware component of the RAN entities are shared and maybe not transmit additional information to the NG-RAN. Therefore, in below discussion, only focus on the scenario that all the components are shared, i.e. both gNB-CU and gNB-DU are shared. 
It was agreed in the last RAN3 meeting that “NG-RAN shall be able to identify the MBS session signalling from different operators’ 5GCs aim at the same MBS session. The detail information is pending to SA2.”  In case of disaggregated RAN architecture, the CU provides some information, like neighbouring cell information to the DU and it is DU responsibility to configure the information transmitted in MCCH. The information transmitted in MCCH contains the radio configuration for the MBS broadcast service. In order to configure the shared radio resource, the gNB-DU needs to know the different BC service IDs are delivering the same MBS content. Then can assign same radio resource for them. Therefore the information used to identify the MBS session signalling aim at the same MBS session should be transmitted from the gNB-CU to the gNB-DU.

For the NG-RAN sharing case, the gNB-DU 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 gNB-DU assigns the same g-RNGI for TMGI1 and TMGI2. Then the gNB-DU can schedule the same resource for TMGI1 and TMGI2 at the same time. Same radio resource is shared by TMGI1 and TMGI2.  
Proposal 2: gNB-DU is able to identify different MBS session signalling aim at the same broadcast content. 
From the shared gNB-CU-UP perspective, how many NG-U tunnel is setup for the same MBS session from different 5GC is related to the SA2 discussion, but to achieve the purpose of resource efficiency, one good practice is only one resource is allocated. In case the gNB-CU-CP receives two MBS Session Setup signalling from the different 5GC, the gNB-CU-CP identifies they are for the same MBS session from the additional information contained in the session setup signalling. The detail of the additional information will be decided by the SA2, to save the UP resource and NG-U/F1-U resource, the gNB-CU-CP can allocate the same MRB to the associated MBS session. If this MRB has been established in the gNB-CU-UP, the gNB-CU-CP can avoid to send another BC Bearer Setup message to the gNB-CU-UP.
Figure 2 illustrates an exemplified interaction for the BC Session Setup in the RAN sharing scenario in which both gNB-CU and gNB-DU are shared.

 
Figure 2: BC Session Setup procedure for shared NG-RAN
[bookmark: _GoBack]In this example, for the RAN sharing case, the gNB-DU may receive multiple BC Context Setup Request messages but the gNB-DU can identify they are for the same MBS content. Resource in gNB-CU-UP is established for two BC services with the same signalling process. Thus only one copy of RAN resource and radio resource is configured. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 3: gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content. 
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Proposal 1: RAN3 to decide if the MBS sharing scenarios should include the scenario where only gNB-DU is shared or only (CU-UP & gNB-DU) is shared in case of split RAN architecture.
Proposal 2: gNB-DU is able to identify different MBS session signalling aim at the same broadcast content. 
Proposal 3: gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content.
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