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Introduction
In this contribution the questions from RAN3 about resource efficiency of MBS reception in RAN sharing scenario are addressed [1]. 
[bookmark: _Toc242573354]Background
RAN3 [2]
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 protocol in RAN sharing scenario should not have impact on Pre Rel-18 UE.

RAN3 believes that Solution(s) which assume MOCN RAN nodes can identify the same MBS service based on the information provided by 5GC should be supported. 
Proposal 1: The following principles should be considered when discussing solutions on which information should be provided from 5GC:
Principle1: The solution provided by RAN3 for RAN sharing should not have impact on Rel-17 UE and Rel-17 gNB.
Principle3: The identity providing a reference to the same MBS service should not depend on the momentarily participating operators considering of the possibility for sharing operators leaving or entering the common ongoing session from time to time, that’s to say the solution should be robust to cover the cases that the shared PLMNs start and stop the MBS session at the same time and start and stop the MBS session at the different time.
Principle4: It could not be assumed that MB-SMF/AF/MBSF is aware which NG-RAN node or which cell within a NG-RAN node is shared since currently NG-RAN node only inform AMF of the supported PLMN and no coordination with MB-SMF/AF/MBSF.
RAN3 think that a solution based on information received from 5GC is desired. 
Solutions 2,7,24 and 29 can work, while solutions 2, 7 with majority support in RAN3.
Solution 24 brings configuration efforts which may have flexibility and scalability issue in case MBS services are dynamically added or removed.

SA2
Editor's note: RAN WGs will determine the feasibility of radio resource utilization optimization.
For conclusions, the following aspects will be considered:
· For solutions where the broadcast MBS sessions for different PLMNs are established towards a NG-RAN node, the NG-RAN node shall be able to identify the same MBS service and avoid multiple deliveries over radio.
· A solution compatible with Rel-17 UEs is preferred.
The following interim conclusions will be taken into account:
· It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.
· The solution should support scenario where all RAN nodes are shared by PLMNs and the scenario where only part of the RAN nodes are shared by PLMNs.
Discussion
RAN3 asked the following three questions [1]:
(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?
Answer 1: 
No, each session is associated with a single TMGI, i.e. there is a one-to-one mapping between session and TMGI. But it is possible to configure the same session multiple times, each with a different TMGI. A possible ASN.1 optimization for this use case was discussed for Rel-17 during RAN2#119-e but not agreed [3]. Introduction of a signalling optimization in Rel-18 creates non backwards compatibility issues with Rel-17 UEs. But it is possible to introduce ASN.1 optimizations that work for Rel-18 UEs only, but then the resource efficiency of MBS reception in RAN sharing scenario is only be available for Rel-18 UEs. 
(2) RRC supports the indication whether a neighbour cell provides the broadcast service on MTCH. Given the size of the mbs-NeighbourCellList to which the mtch-NeighbourCell in each MBS-SessionInfo item refers to, it is possible that not all neighbour cells can be indicated. This size-limitation would presumably be more acute in RAN sharing scenarios, at the border between a shared area and a non-shared area or similar. Can it be assumed that service continuity is also supported towards a neighbour cell not indicated in the mbs-NeighbourCellList?
Answer 2:
About the purpose of mbs-NeighbourCellList
It is optional for the gNB to signal the mbs-NeighbourCellList in MCCH. In case the mbs-NeighbourCellList is configured it shortens the interruption when the UE re-selects from a cell supporting MBS to a cell not supporting MBS. It enables the UE to request a unicast bearer on the target cell before acquiring SIB/MCCH of the target cell to learn that the session is not supported, i.e. it shortens the interruption when the UE moves out of the MBS service area. 
But service continuity when the UE moves out of the MBS service area is also ensured when mbs-NeighbourCellList is absent except that the interruption time is longer. The mbs-NeighbourCellList is not used during mobility between gNB supporting MBS, because a neighbour cell may support the same session but the configuration may be different on the target cell (e.g. cell from a different gNB). 
The UE anyways continues to use the old configuration until it receives a new configuration, either from a non-supporting node or a supporting node (with the same session but a different configuration). So even when mbs-NeighbourCellList is present, the UE may experience a minor disruption when it re-selects to a neighbour cell that supports the same session, but it uses a different configuration.
About neighbour cell info and cell re-selection
The neighbour cell for MBS broadcast list can signal up to 8 MBS broadcast neighbours (PCIs), i.e. intra- and/or inter-frequency neighbours (i.e. ARFCN value is optional). The number of intra-frequency PCIs that the UE typically detects and measures in the field is limited. The UE only needs one suitable cell to re-select to. And, if possible, the UE prefers to re-select to an intra-frequency neighbour. Thus a small neighbour cell list is not necessarily restricting, but it puts greater effort on the NW to configure accurately and individually for each cell.
About shared and non-shared areas
In the example below, operator A and B share Freq 1 in the shared area, but in the non-shared area operator A is on Freq1 and operator B on Freq 2: 
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In the middle of the shared area, cells will only broadcast neighbours on Freq 1. But cells near the border of the shared area, may point to neighbour cells in the non-shared area on both Freq 1 and Freq 2. This means that cells near the border of the shared area may see more inter-frequency neighbour cells, compared to cells in the middle of the shared (and non-shared) area. 
Cell re-selection from shared to non-shared area
These cell re-selections, with or without neighbour cell info, in a cell near the border of the shared area about neighbours in the non-shared area, are not without hindrances. 
In case a UE from operator B, camped on a cell near the border in the shared area, sees a neighbour cell from operator A in the non-shared area as the strongest/best ranked cell it will try to re-select to it. However when the UE acquires the system information from this cell, it will notice that this cell belongs to operator A, and unless this operator is an equivalent PLMN, the UE will not re-select to it. In such case,  based on the neighbour cell info from either the source cell the UE will (eventually) re-select to the strongest/best ranked cell of operator B in the non-shared area. In UMTS SIB18 includes the PLMN IDs of the neighbours which can be used to take the PLMN ID into account during cell re-selection, but this information is not broadcasted in LTE/NR. 
So the neighbour cell info in a cell near the border of the shared area, about neighbours in the non-shared area only improves the cell re-selection from UEs that see a cell from their operator as the strongest/best ranked cell. But with or without an extended neighbour cell list a UE will eventually re-select to the strongest/best ranked cells in the non-shared area. 
(3) Is there any significant limitation from RRC point of view if the TMGI as received by the 5GC contains a PLMN/SNPN ID not broadcast in SIB1?
Answer 3:
The TMGI is signaled in MBSInterestIndication message, Paging message and MCCH. And the TMGI can include the full PLMN identity or an index to the PLMN identity list in SIB1. In case the PLMN ID is not broadcasted in SIB1, the full PLMN identity needs to be signalled which increases the MBSInterestIndication message, Paging message and MCCH size.
In case the 5GC indicates an SNPN ID, i.e. a PLMN ID+NID as part of the TMGI, and the cellAccessRelatedInfo in SIB1 does not contain the indicated SNPN ID in the npn-IdentityInfoList, then the plmn-Index cannot be used.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the answers to the RAN3 questions about resource efficiency of MBS reception in RAN sharing scenario:
Answer 1: On the MCCH there is a one-to-one mapping between MBS broadcast session and TMGI, and up to 8 active sessions can be transmitted. Introduction of ASN.1 optimization to enable a list of TMGIs per session creates non-backwards compatibility issues with a Rel-17 UEs, unless the “efficient RAN sharing” feature is only enabled for Rel-18 UEs. 
Answer 2: The presence of mbs-NeighbourCellList only improves the service continuity between supporting and non-supporting MBS nodes. In case a neighbour cell list near the border of shared area would indicates neighbours in the non-shared area of different operators, it would only improve the cell re-selection in case the strongest/best ranked cell in the non-shared area belongs to the operator of the UE. A neighbour cell list is not a pre-requisite to enable service continuity. 
Answer 3: In case the PLMN index cannot be used, it increases the MBSInterestIndication message, Paging message and MCCH size size, but it does not create inter-operability problems. 
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