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1. Introduction
[bookmark: _Hlk109983984]In RAN3#117e meeting, there were agreements about MBS reception in RAN sharing scenarios:
	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 solution provided by RAN3 work on protocal in RAN sharing scenario should not have impact on Pre Rel-18 UE.


And also, the LS R3-225229 is sent to RAN, SA and SA2 to address the misalignment of scope. In RAN#97e meeting, RAN plenary provided the following response [1]:
	TSG RAN considers that from technical point of view support of resource efficiency for MBS reception is beneficial regardless of the MBS session type (broadcast / multicast).
TSG RAN suggests RAN3 to focus on the work on the broadcast service for resource efficiency improvement for MBS reception in RAN sharing scenario, and to further coordinate with SA2 on the applicability of the solution to multicast service when needed.


In this contribution, we will further analysis on the support of MBS reception in RAN sharing scenarios focusing on the work on the broadcast service.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Basic principle for MBS reception in RAN sharing scenarios
In the last meeting, there is agreement that RAN3 work on protocol in RAN sharing scenario should not have impact on Pre Rel-18 UE. In our opinion, as shown in the WID [1], there is no RAN2 impact for this issue, there should be no impact for UE for the selected solution. In current RRC specification, the same PTM radio resource can naturally be configured by Rel-17 mechanism for different PLMNs, i.e. 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:
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
}
On the other hand, 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. Considering the compatibility, the solution designed in Rel-18 shall also not affect Rel-17 gNB. 
Proposal 1: RAN sharing solution to be selected by SA2 and RAN3 shall not impact Rel-17 UEs and Rel-17 gNBs.

Broadcast session management in RAN sharing scenario
To achieve the goal of resource efficiency improvement in the RAN sharing scenario, there was agreement that “NG-RAN shall be able to signaling from different operators’ 5GCs aim at the same MBS session. The detail information is pending to SA2.”. In the LS from SA2[2], some potential solutions were provided:
	SA2 is discussing whether it is feasible to use a single TMGI, with or without a special MNC within the TMGI to identify it as MOCN TMGI, or with an additional MOCN flag in signalling from CN towards RAN, or different TMGIs with additional identifier for multiple MBS broadcast sessions transferring the same content for different PLMNs. 


From our view, how to identify the same MBS service by NG-RAN node can further wait SA2 conclusion. However, NG-RAN node needs to identify the same MBS service anyway based on the information provided by CN during session establishment. From RAN3 view, the current NGAP BROADCAST SESSION SETUP REQUEST message contains the following information: MBS Session ID, S-NSSAI, MBS Service Area, TNL Information, MBS QoS Flows, FSA ID List. We will discuss these for the MBS broadcast sessions from different PLMNs, separately.
· MBS Session ID
To make the NG-RAN node be able to recognize multiple MBS broadcast sessions transferring the same content, this information needs to be enhanced. The prior SA2 work mainly focus on the enhancement for this information. 
For the SA2 solution#8/#9/#29 in which a MOCN/Primary TMGI is used, seems these solutions are not workable to support Rel-17 UEs and gNBs, since the gNB shall not allocated the session resource for the TMGI with inconsistent PLMN id, and there even will be problem for the service continue for the UE considering the non-homogeneous support of MOCN/Primary TMGI.
For additional identifier SA2 solution#2#7, an additional identifier needs to be added to MBS session ID. The NG-RAN node will use the same radio resources, but still broadcast the TMGIs for different PLMNs, which means these solutions works even if the UEs are Rel-17 UEs or the gNBs are Rel-17 gNB.
For pre-configuration SA2 solution#24, RAN node is configured with specific service-ids or service-id ranges corresponding to the same content for each of their RAN sharing partners, this requires huge configuration efforts, which may not flexible enough to support more and more MBS services in the network.
Thus, our preference is SA2 solution#2 and #7 using different TMGIs with additional identifier, considering of the flexibility and the support of Rel-17 UEs and Rel-17 gNBs. 
Proposal 2: The SA2 solution#2 and #7 using different TMGIs with additional identifier applies to identify same service from different PLMNs are preferred.
Proposal 3: The MBS Session ID shall be extended to include the additional identifier (detail pending to SA2).
· S-NSSAI
For the different sessions transferring the same content for different PLMNs, the S-NSSAIs provided by different PLMNs will be probably inconsistent. We think these inconsistent S-NSSAI info doesn't matter for NG-RAN node providing service. The NG-RAN node can transmit the data of one selected PLMN to UEs of different PLMNS using the S-NSSAI which indicated in the signalling of the selected PLMN.
Proposal 4: the NG-RAN node may receive inconsistent S-NSSAIs for the same service from different PLMNs, it is up to the NG-RAN node implementation on how to use them to transmit data.
· MBS QoS Flows
Similar with S-NSSAI, the QoS flow parameters may be also different from multiple PLMNs. We believe it also doesn't matter, since the NG-RAN node can select a set of QoS parameters or use the set with highest requirement to transmit the data to the UEs of different PLMNS. 
Proposal 5: the NG-RAN node may receive different set of QoS flow parameters for the same service from different PLMNs, it is up to the NG-RAN node implementation on how to use them.
· MBS Service Area
For location dependent session, there will be multiple MBS Area Session ID, and separate NG-U tunnel will be established for each of them. The NG-RAN node shall send different content received from each NG-U tunnel to the different UEs in corresponding area, and although there are different PLMNs, the NG-RAN node also need to send one copy of data in each area. The MBS Area Session ID is generated by MB-SMF according to TS 23.247, thus the MBS session ID of different PLMN will probably be inconsistent. And then, the NG-RAN may need also to recognize the same area with different MBS Area Session ID, e.g. based on the corresponding cell list/TA list.
Proposal 6: NG-RAN node may need to recognize the location dependent areas with different MBS Area Session ID from different PLMNs.
· TNL Information 
In the NGAP procedure, each NGAP BROADCAST SESSION SETUP REQUEST message may carry TNL information, so the shared NG-U tunnel management needs to be discussed. In the solutions from SA2 TR 23.700-47 [2], there are different ways of NG-U tunnel management for the same broadcast service, 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. 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 7: The NG-RAN node establish all the NG-U tunnels for each broadcast session for different PLMNs in RAN sharing scenario.

In the LS from RAN plenary, the RAN3 is suggest to coordinate with SA2 on the applicability of the solution to multicast service when needed. From RAN3 view, the applicability of the solutions from SA2 to identify the same broadcast service can be analysed firstly. In our view, similar with broadcast session, the same multicast session from different PLMNs can also be identified by MBS Session ID with an additional identifier.
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: RAN sharing solution to be selected by SA2 and RAN3 shall not impact Rel-17 UEs.
Proposal 2: The SA2 solution#2 and #7 using different TMGIs with additional identifier applies to identify same service from different PLMNs are preferred.
Proposal 3: The MBS Session ID shall be extended to include the additional identifier (detail pending to SA2).
Proposal 4: the NG-RAN node may receive inconsistent S-NSSAIs for the same service from different PLMNs, it is up to the NG-RAN node implementation on how to use them to transmit data.
Proposal 5: the NG-RAN node may receive different set of QoS flow parameters for the same service from different PLMNs, it is up to the NG-RAN node implementation on how to use them.
Proposal 6: NG-RAN node may need to recognize the location dependent areas with different MBS Area Session ID from different PLMNs.
Proposal 7: The NG-RAN node establish all the NG-U tunnels for each broadcast session for different PLMNs in RAN sharing scenario.

Based on the proposals above, the TPs to TS 38.300 and TS 38.413 are provided in Annex A and B in this paper.
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Annex A. TP to TS 38.300
-----------------Start of the Changes-------------------
[bookmark: _Toc109154049]16.10.6	Broadcast Handling
[bookmark: _GoBack]// skip unchanged part
[bookmark: _Toc109154050]16.10.6.X	Support of RAN sharing scenario
RAN sharing is supported for MBS broadcast session. In particular, NG-RAN shall be able to identify the MBS session provided from different operators’ 5GCs aim at the same MBS session, and allocate the same PTM radio resource in a shared cell for transmission of the same MBS service provided by different operators.
-----------------End of the Changes-------------------
Annex B. TP to TS 38.413
-----------------Start of the Changes-------------------
[bookmark: _Toc99123606][bookmark: _Toc99662411][bookmark: _Toc105152478][bookmark: _Toc105174284][bookmark: _Toc106109282][bookmark: _Toc107409740]9.3.1.206	MBS Session ID
This IE uniquely identifies the MBS Service.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TMGI
	M
	
	OCTET STRING (SIZE(6))
	Encoded as defined in TS 23.003 [23].

	NID
	O
	
	9.3.3.42
	

	Additional Identifier [name FFS]
	O
	
	FFS
	This IE is used for RAN nodes to identify the same MBS service.



-----------------End of the Changes-------------------


