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1. Introduction
In the WID of Enhancements of NR Multicast and Broadcast Services [1], it is stated that RAN3 shall specify how to improve the resource efficiency for MBS reception in RAN sharing scenarios:
	· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]


In RAN3#117bis-e meeting, RAN3 sent an LS [2] to RAN2, asking RAN2 to answer the questions about the resource efficiency for MBS reception in RAN sharing scenario. 
	RAN3 has started to work on Rel-18 NR MBS aspects for resource efficiency of MBS reception in RAN sharing scenario and would like to ask the following:
(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?
(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?
(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?


In this contribution, we will discuss the related questions and provide our views on RAN2’s feedback to RAN3.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: _Toc423019950]For question (1):
(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?
Based on the current RRC specification, the broadcast configuration is provided in MCCH message as below:
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
}
As can be seen, the configuration for each broadcast session is provided to UEs separately, e.g. G-RNTI, MRB, DRX, neighbour cell info, PDSCH config, MTCH-SSB mapping window info in MBS-SessionInfo IE. Among these configurations, the full dedicated G-RNTI and the MRB configuration are indicated separately for a broadcast session. On the other hand, all of the DRX config, neighbour cell info, PDSCH config, MTCH-SSB mapping window info are provided in the form of index for each broadcast session separately, i.e. the full configuration is provided in MCCH for all broadcast session only once. Thus, it is possible to use the same configurations for multiple TMGIs. In the current RRC specification, the size of maxNrofMBS-Session is given as 1024, which is enough for all services provided by multiple PLMNs. 
RAN2 Answer to Question (1): 
RAN 2 confirm configuration of each MBS broadcast session is provided separately for each TMGI. However, most of the configuration parameters including DRX configuration, PDSCH configuration and MTCH-SSB mapping window are configured as an index to one item in the list of configurations and the list is configured per cell, i.e. these configurations are not repeated for each session in case the same settings are used by these sessions.
For question (2):
(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?
In the current version of RRC specification, it is assumed that whether the broadcast service is provided in all the neighbour cells can be indicated via mtch-NeighbourCell. If there is a neighbour cell not indicated in the mtch-NeighbourCell, the UE cannot know whether the service is broadcast in the neighbouring cell. Then, the UE can trigger to establish unicast service via application layer before moving to the neighbour cell not indicated in mtch-NeighbourCell. This is a way to ensure the service continuity. However this  will cause resource waste if the  neighbor cell is actually broadcasting the corresponding broadcast session, as at the same time the UE is receiving the same service via the unicast PDU session. 
Secondly, in this scenario, it is actually unclear how the UE can regonize this neighbour cell is providing the corresponding broadcast session and when to terminate the unicast PDU session to stop wasting the resources. For example, if the UE has already established unicast PDU session to receive the service, it is unclear whether the UE is still interested to the broadcast servide and acquire the MCCH according to the RRC procedure. This may need some discussion in RAN2 or other working groups. 
Another possibility can be that, the UE may read SIB1/SIB20 of the neighbour cell not indicated in mtch-NeighbourCell in advance based on implementation to try to ensure service continuity. This would need additional UE requirements during cell change.
Note that there was some discussion on this question in RAN3 and it was suggested that service continuity may also be ensured based on the FSAI in SIB21. Cell re-selection based on the FSAI in SIB21 helps the UE to camp on the proper frequency, but it cannot guarantee the service continuity, since not all the cells on the frequency indicated in SIB 21 need to provide the corresponding broadcast service.
RAN2 Answer to Question (2): 
If there is a neighbour cell not indicated in the mtch-NeighbourCell, it is up to UE implementation to determine what to do to ensure the service continuity, e.g. the UE may trigger to establish unicast PDU session in application layer or may read SIB1/SIB20 of neighbour cell in advance.

For question (3):
(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?
From RRC point of view, the PLMN identity can be expressed as the explicitValue or plmn-Index which refers to the plmn-IdentityInfoList in SIB1. Thus, if the received PLMN ID in TMGI is not included in SIB1, the gNB will signal it with explicitValue. 
The current RRC specification has not supported SNPN for MBS. In the current TS 38.331 spec, the MBS session ID is coded as TMGI directly, which only includes PLMN ID and service ID. Thus, if the core network configures the MBS session ID with NID, the NID cannot be provided over Uu interface.
In RAN3-117bis-e meeting, there was contribution proposing to use the PLMN-Index in TMGI to indicate the NID(which refers to the SNPN ID list in SIB1). First, it is unclear in current RRC specification whether the plmn-Index in TMGI can be referred to both plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1, which has not been considered by RAN2 in Rel-17.
Even if we assumed that plmn-Index in TMGI can be interpreted as the index of the PLMN or SNPN across the plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1, it still would not work for MBS with SNPN at the moment. In the RAN2#119 meeting, there was agreement that “When UE reports plmn-index in the MII, the source gNB decodes the MII, translates the plmn-index to explicit PLMN ID and replaces the plmn-index with the explicit PLMN ID when sending MII to target gNB.”. Based on this, TMGI in MII message will be sent to target gNB using explicit PLMN ID, which allows to avoid the misunderstanding by the target gNB which does not know the contents of SIB1 of the source gNB. Then, the NID cannot be signalled when translating the plmn-index to explicit PLMN ID, and the target gNB will be confused for the TMGI (with only PLMN ID without NID) included in MII received from source gNB.
Thus, SNPN cannot work for R17 MBS based on current RRC specification regardless of whether the NID is included in SIB1.
RAN2 Answer to Question (3): 
The gNB can signal the explicit PLMN ID in TMGI using explicitValue, if the received PLMN ID in TMGI is not included in SIB1. MBS cannot work in SNPN scenario based on current RRC specification, regardless of whether the NID is included in SIB1 or not.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we provide our analyses on questions in RAN3 LS on resource efficiency for MBS reception in RAN sharing scenario, and would like to provide RAN2’s feedback as follows:
RAN2 Answer to Question (1): 
RAN 2 confirm configuration of each MBS broadcast session is provided separately for each TMGI. However, most of the configuration parameters including DRX configuration, PDSCH configuration and MTCH-SSB mapping window are configured as an index to one item in the list of configurations and the list is configured per cell, i.e. these configurations are not repeated for each session in case the same settings are used by these sessions.
RAN2 Answer to Question (2): 
If there is a neighbour cell not indicated in the mtch-NeighbourCell, it is up to UE implementation to determine what to do to ensure the service continuity, e.g. the UE may trigger to establish unicast PDU session in application layer or may read SIB1/SIB20 of neighbour cell in advance.
RAN2 Answer to Question (3): 
The gNB can signal the explicit PLMN ID in TMGI using explicitValue, if the received PLMN ID in TMGI is not included in SIB1. MBS cannot work in SNPN scenario based on current RRC specification, regardless of whether the NID is included in SIB1 or not.
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