3GPP TSG-RAN WG3 Meeting #117bis electronic 
 R3-225378
On-line, 10th – 18th Oct, 2022

Agenda Item:
15.2.
Source:
NEC
Title:
MBS RAN sharing scenario
Document for:
Discussion and decision
1. Introduction
In LTE MBMS, MBMS service is only available per PLMN basis. TMGI includes the MBMS service ID and PLMN ID. Only the PLMN UE is allowed to receive the MBMS service. TMGI can be used to restrict UEs from other PLMN access the MBS service. 
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Figure 1: TMGI structure

In Release 17 3GPP finalized the first version of NR MBS. In Release 18 3GPP has agreed that the RAN sharing scenario is supported. 
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
In LTE, MBMS is allowed for IDLE UE. IDLE UE monitors SIB->MCCH->MTCH. So a UE from other PLMN can receive MBMS with no attach to the network. In accordance with the figure above, TMGI includes PLMN ID(MCC+MNC) to constrain the UE from other PLMN. From the structure of TMGI in NR MBS, MBS PTM RAN sharing is not allowed, as TMGI has only one PLMN ID. 

The purpose of RAN sharing in Rel_18 MBS is not only to improve the resource efficiency, but to be used by all UEs of different PLMN, so this contribution only considers PTM case. 

In the last RAN3#117 meeting, we had the following agreements:

· NG-RAN shall be able to identify the MBS session signaling from different operators’ 5GCs aim at the same MBS session. The detail information is pending to SA2.

· The same PTM radio resource can be allocated in a shared cell for transmission of the same MBS service provided by different operators.

The above agreements assume that multiple operators have the same MBS services. But there are some MBS services which are unnecessarily provided by multiple operators. e.g. V2X services. Thus this contribution will focus on the scenario that only one operator provides the MBS service but shared by all UEs from different operators. 
2. Discussion

It is quite normal that there is multiple PLMNs signal coverage in the same area. For multicast MBS service, it is unnecessary for all PLMNs to multicast the same share of data in the same area, in result the waste radio resource. So RAN sharing should be supported in MBS. 
In the legacy LTE MBMS/NR Rel_17 MBS, RAN sharing UE is prohibited by identifying the PLMN ID in TMGI. In unicast RAN sharing scenario, SIB broadcast the supported PLMN ID list, so that all UEs know whether it is allowed to access the cell to RRC_CONNECTED. In accordance with the agreement in Rel_17 MBS, only RRC_CONNECTED UE is allowed for the reception of MBS multicast. So if only RRC_CONNECTED UE is allowed for the reception of MBS Multicast, RAN sharing can be simply enhanced by adding PLMN list in SIB.
Observation 1: if only RRC_CONNECTED UE is allowed for the reception of MBS Multicast, RAN sharing can be simply enhanced by adding PLMN list in SIB. 
On the other hand, RRC_INACTIVE UE will be supported for the reception of multicast in Rel_18 MBS. It is the common understanding that UE should go to RRC_CONNECTED firstly, and then go to RRC_INACTIVE after the UE obtains the MBS configuration from the network. So if mobility scenario is not considered, UE can simply connect to a shared NG-RAN, by monitoring the PLMN ID in SIB1.
Observation 2: if mobility scenario is not considered, RRC_INACTIVE UE can simply connect to a shared NG-RAN, by monitoring the PLMN ID in SIB1.
In addition, the current TMGI has PLMN ID, which restricts the PLMN UE only for the receipt of MBS data. So if RAN sharing for multicast MBS is supported, TMGI should be enhanced to enable non home PLMN UE to receive the multicast MBS.
Proposal 1: TMGI should be enhanced to enable non-home PLMN UE to receive the multicast MBS.
In unicast RAN sharing network, each PLMN 5GC connects the NG-RAN independently, no interaction and coordination required. Each 5GC has an individual NG interface to NG-RAN, NG-RAN received configuration from each 5GC, and add PLMN list to SIB1. In RAN sharing MBS, if 5GC operator A is the service provider, then it should provide all configuration/admission control of the shared MBS content. 
MBS RAN sharing scenario is more different with unicast NG-RAN sharing scenario. UE can access the network by shared NG-RAN and UE can only obtain the configuration by 5GC operator A (we assume UE is from Operator A). However, MBS session is provided by operator B, then there should be an approach that allows the UE from home PLMN RAN obtains the MBS configuration from sharing PLMN.
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Figure 2:  RAN sharing architecture
Observation 3: UE can only obtain the configuration by home PLMN, however, MBS session is provided by another PLMN CN. 
Proposal 2: RAN3 is asked to discuss how the UE from home PLMN RAN obtains the MBS configuration from sharing PLMN CN.
In another scenario, the UE can access the home PLMN B NG-RAN, and receive MBS data from shared PLMN A NG-RAN. This scenario happens when a UE is only capable to connect to one NG-RAN, then the UE only connects to the home NG-RAN in RRC_CONNECTED mode if the UE is also required to have unicast service from home PLMN B. 
In the meantime, for a specific MBS session, which is only provided by PLMN A in the figure below, should also provide MBS configuration to the UE. 
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Figure 3: 
Proposal 3: RAN3 is asked to discuss how the UE obtains the MBS configuration from the shared NG-RAN when the UE connects to home NG-RAN only.
3. Summary
In this paper we proposed some issues and scenarios that should be discussed for multicast RAN sharing. Hereby we have the following proposals and observations:
Observation 1: if only RRC_CONNECTED UE is allowed for the reception of MBS Multicast, RAN sharing can be simply enhanced by adding PLMN list in SIB. 
Observation 2: if mobility scenario is not considered, UE can simply connect to a shared NG-RAN, by monitoring the PLMN ID in SIB1.
Observation 3: UE can only obtain the configuration by home PLMN, however, MBS session is provided by another PLMN CN. 
Proposal 1: TMGI should be enhanced to enable non home PLMN UE to receive the multicast MBS.
Proposal 2: RAN3 is asked to discuss how the UE from home PLMN RAN obtains the MBS configuration from sharing PLMN CN.
Proposal 3: RAN3 is asked to discuss how the UE obtains the MBS configuration from the shared NG-RAN when the UE connects to home NG-RAN only.
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