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1. Introduction
[bookmark: _Hlk109983984]In the RAN#94e meeting, a new Work Item on Enhancements of NR Multicast and Broadcast Services was approved [1]. This WI will specify support of MBS reception in RAN sharing scenarios as below: 

	This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:

	· 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.


In this contribution, we will analysis on the support of MBS reception in RAN sharing scenarios.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Basic principle for MBS reception in RAN sharing scenarios
In the Justification of WI, the RAN sharing scenarios for MBS service is descripted as follow:
	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. 


Based on this, duplicated PTM radio resources issue may exist for both broadcast service and multicast service, the Rel-18 RAN WID does not limit the scenarios. But in SA2 discussion, only Broadcast is in their Study Item scope, for example, the TR 23.700-47[2] has studied the Key Issue #25: MBS MOCN Network Sharing. In which, some solutions were introduced to investigate avoiding allocating more radio resource than needed for the same broadcast content to be delivered to multiple CNs. However, all the solutions in SA2(#2, #7, #8, #9, #24) only focus on enhancement for broadcast service in RAN sharing scenarios. Considering the current situation, RAN3 can prioritize to discuss broadcast service in RAN sharing scenarios first, and check the feasibility for multicast with SA2 afterwards.
Proposal 1: RAN3 prioritize on enhancement for broadcast service in RAN sharing scenarios first, and check the feasibility for multicast with SA2 afterwards.
To avoid the duplicated radio resources consumption in the same cell, the UEs of different PLMNs in the shared cell shall receive only one copy of data. For both multicast and broadcast, the UE use configured G-RNTI to monitor PDCCH for receiving the MBS data, and further identify the corresponding MBS session using the LCID in MAC PDU. Thus, it is feasible for UEs of different PLMNs to receive only one copy of data, when the corresponding necessary PTM configuration of different PLMNs are the same.
Proposal 2: The UEs of different PLMNs in shared cell shall receive only one copy of data over Uu interface.
As shown in WI [1], there is no RAN2 impact for this issue. In other word, the same PTM radio resource can naturally be configured by Rel-17 mechanism for different PLMNs. To be more precise, the PTM radio resource can be can be configured via MBS-SessionInfoList IE in MBSBroadcastConfiguration IE included in MCCH-message for broadcast session as below, the different PLMNs can configure same radio resource for broadcast session separately based on the current RRC spec:
MBS-SessionInfoList-r17 ::=      SEQUENCE (SIZE (1..maxNrofMBS-Session-r17)) OF MBS-SessionInfo-r17

MBS-SessionInfo-r17 ::=          SEQUENCE {
    mbs-SessionId-r17                TMGI-r17,
    g-RNTI-r17                       RNTI-Value,
    mrb-ListBroadcast-r17            MRB-ListBroadcast-r17,
    mtch-SchedulingInfo-r17          DRX-ConfigPTM-Index-r17                     OPTIONAL, -- Need S
    mtch-NeighbourCell-r17           BIT STRING (SIZE(maxNeighCellMBS-r17))      OPTIONAL, -- Need S
    pdsch-ConfigIndex-r17            PDSCH-ConfigIndex-r17                       OPTIONAL, -- Need S
    mtch-SSB-MappingWindowIndex-r17  MTCH-SSB-MappingWindowIndex-r17             OPTIONAL  -- Need R
}
For multicast session, the PTM radio resource is configured by MAC-CellGroupConfig, RadioBearerConfig and RLC-BearerConfig via dedicated signalling. Similar to broadcast session, the different PLMN can configure same G-RNTI, MRB-ToAddMod, and RLC-BearerConfig to the respective UEs separately to enable UEs receive one copy of MBS data. 
From the UE side, no impact is foreseen as all the behaviours for MBS reception are legacy. Thus, RAN3 should not change the UE reception mechanism as much as possible, when design the solution. 
Proposal 3: The Rel-17 mechanism of MBS reception over Uu interface can be reused, UE impact should be avoided.

Identify the same MBS service by NG-RAN node
To achieve the goal of resource efficiency improvement in the RAN sharing scenario, the most important thing in RAN3 is that the NG-RAN node needs to identify the same MBS service from different operators. 
Proposal 4: NG-RAN node needs to identify the same MBS service from different operators.
And how to identify the same MBS service by NG-RAN node is a problem that needs to be solved. Anyway, NG-RAN node will identify the same MBS service based on the information provided by CN during session establishment. For the details, in current TR 23.700-47 [2], some options are under discussion on how to provide such information to enable NG-RAN node recognize it, as the following:
· Extra identifier (Source and Target IP address / Target IP address, i.e., SSM).
· MOCN TMGI of MBS sessions of different PLMNs.
· A list of TMGIs of all MBS sessions of the same service.
· Pre-configuration at RAN of TMGIs for the same service.
Regard to these options, to avoid duplicate discussion among groups, maybe RAN3 can wait for SA2 Study Item conclusion.
Proposal 5: CN shall provide the information to NG-RAN node for identifying the same MBS service, and the detailed information is pending to SA2 Study Item outcome.

NG-U tunnels management for the same MBS service
For the same MBS service in a shared NG-RAN node, only one copy of data is transmitted to the UEs of different PLMNs according to the above discussion. However, the shared NG-U tunnel management needs to be discussed further. 
In the solutions from SA2 TR 23.700-47 [2], there are different ways of NG-U tunnel management for the same MBS service for shared RAN, as below：
· Option 1: establish the NG-U tunnels for each session for different PLMNs
For this option, the existing tunnel management procedure is reused completely, and no additional tunnel management procedure is required. While, NG-U resources are wasted for this option, since all core network shall send data packets to the NG-RAN, and then the NG-RAN node choose to use one copy of the data and discard others. When the session is to be released for one PLMN, it is easier for the NG-RAN node to continue providing the service to the UEs of other PLMNs, as the shared NG-U tunnels for the other PLMNs are available. Considering that there will be limited number of shared operators, the cost on the multiple shared NG-U tunnel is negligible.
· Option 2: establish only one NG-U tunnel for multiple session from different PLMNs 
In this option, there will be only one shared NG-U tunnel established, which is beneficial form NG-U resources view point, but is more complex for NG-U tunnel management, e.g. for broadcast session, the establishment of NG-U tunnel is triggered by the CN, the NG-RAN node may need to triggered to establish another NG-U tunnel, when the session is to be released for the PLMN in which the shared NG-U tunnel was established, packet transmission gap may happen which is not good from service continuity point of view as well.
Proposal 6: RAN3 further discuss the shared NG-U tunnels management for the same session in shared NG-RAN node, and also take SA2 further progress into account.
3. Proposals
[bookmark: _Toc423020280]In this contribution, we analysis on the support of MBS reception in RAN sharing scenarios, and get the following proposals:
Proposal 1: RAN3 prioritize on enhancement for broadcast service in RAN sharing scenarios first, and check the feasibility for multicast with SA2 afterwards.
Proposal 2: The UEs of different PLMNs in shared cell shall receive only one copy of data over Uu interface.
Proposal 3: The Rel-17 mechanism of MBS reception over Uu interface can be reused, UE impact should be avoided.
Proposal 4: NG-RAN node needs to identify the same MBS service from different operators.
Proposal 5: CN shall provide the information to NG-RAN node for identifying the same MBS service, and the detailed information is pending to SA2 Study Item outcome.
Proposal 6: RAN3 further discuss the shared NG-U tunnels management for the same session in shared NG-RAN node, and also take SA2 further progress into account.
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