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Introduction
Enhancements on resource efficiency in RAN sharing scenario is one of the Rel-18 MBS objectives, with no official RAN2 involvement [1]:
	· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]


Liaison [2] on resource efficiency for MBS reception in RAN sharing scenario from RAN3 to RAN2 is received and some questions are listed in it:
	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:
[bookmark: _Hlk118061507](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 provide our view on the questions asked by RAN3.
Discussion
[bookmark: _Hlk110416859](1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?
The first question is about the MBS broadcast session configuration in RAN, especially about the association of MBS broadcast session and TMGI. In TS 38.331 [3], the related configuration is carried by MCCH, and the IE mbs-SessionInfoList provides the configuration of each MBS session provided by MBS broadcast in the current cell.
	1> MBS-SessionInfoList
The IE MBS-SessionInfoList provides the list of ongoing MBS broadcast sessions transmitted via broadcast MRB and, for each MBS broadcast session, the associated G-RNTI and scheduling information.
MBS-SessionInfoList information element
-- ASN1START
-- TAG-MBS-SESSIONINFOLIST-START

MBS-SessionInfoList-r17 ::=      SEQUENCE (SIZE (0..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                        OPTIONAL,
    mtch-SchedulingInfo-r17          DRX-ConfigPTM-Index-r17                      OPTIONAL, -- Need S
    mtch-NeighbourCell-r17           BIT STRING (SIZE(maxNeighCell-MBS-r17))      OPTIONAL, -- Need R
    pdsch-ConfigIndex-r17            PDSCH-ConfigIndex-r17                        OPTIONAL, -- Need S
    mtch-SSB-MappingWindowIndex-r17  MTCH-SSB-MappingWindowIndex-r17              OPTIONAL  -- Need R
}

DRX-ConfigPTM-Index-r17 ::=          INTEGER (0..maxNrofDRX-ConfigPTM-1-r17)

PDSCH-ConfigIndex-r17  ::=           INTEGER (0..maxNrofPDSCH-ConfigPTM-1-r17)

MTCH-SSB-MappingWindowIndex-r17  ::= INTEGER (0..maxNrofMTCH-SSB-MappingWindow-1-r17)

MRB-ListBroadcast-r17 ::=            SEQUENCE (SIZE (1..maxNrofMRB-Broadcast-r17)) OF MRB-InfoBroadcast-r17

MRB-InfoBroadcast-r17 ::=            SEQUENCE {
    pdcp-Config-r17                      MRB-PDCP-ConfigBroadcast-r17,
    rlc-Config-r17                       MRB-RLC-ConfigBroadcast-r17,
    ...
}

MRB-PDCP-ConfigBroadcast-r17 ::=     SEQUENCE { 
    pdcp-SN-SizeDL-r17                   ENUMERATED {len12bits}                   OPTIONAL, -- Need S
    headerCompression-r17                CHOICE {
        notUsed-r17                          NULL,
        rohc-r17                             SEQUENCE {
            maxCID-r17                           INTEGER (1..16383)               DEFAULT 15,
            profiles-r17                         SEQUENCE {
                profile0x0001-r17                    BOOLEAN,
                profile0x0002-r17                    BOOLEAN,
                profile0x0003-r17                    BOOLEAN
           }
        }
    }                                                                             OPTIONAL, -- Need R
    t-Reordering-r17                     ENUMERATED {ms1, ms10, ms40, ms160, ms500, ms1000, ms1250, ms2750}    OPTIONAL -- Need S
}

MRB-RLC-ConfigBroadcast-r17 ::=      SEQUENCE {
    logicalChannelIdentity-r17           LogicalChannelIdentity,
    sn-FieldLength-r17                   ENUMERATED {size6}                       OPTIONAL, -- Need S
    t-Reassembly-r17                     T-Reassembly                             OPTIONAL  -- Need S
}


TMGI-r17 ::=                         SEQUENCE {
    plmn-Id-r17                          CHOICE {
        plmn-Index-r17                       INTEGER (1..maxPLMN),
        explicitValue-r17                    PLMN-Identity
    },
    serviceId-r17                        OCTET STRING (SIZE (3))
}

-- TAG-MBS-SESSIONINFOLIST-STOP
-- ASN1STOP


It can be seen from above that, a specific broadcast session is unique identified by the mbs-SessionId, which is a TMGI. The mapping between TMGI and MBS broadcast session is one-to-one, while one-to-many is not supported now.
Observation 1: An MBS broadcast session is unique identified in RAN by its session id, which is a TMGI.
Observation 2: The mapping between TMGI and MBS broadcast session is one-to-one, while one-to-many is not supported now.
Based on the observations, RAN2 can reply to RAN3 that RRC in Rel-17 doesn’t support an MBS broadcast session with multiple TMGI.
Proposal 1：For the first question, RAN2 can reply as following:
RRC in Rel-17 doesn’t support an MBS broadcast session with multiple TMGI.
(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?
The second question is about the broadcast service continuity. In current spec, UE can identify the neighbour cells which provides a specific broadcast service by the information indicated in the IE mbs-NeighbourCellList together with mtch-NeighbourCell. And maxNeighCell-MBS-r17 limit the maximum number of MBS broadcast neighbour cells to 8.
Observation 3: The maximum number of MBS broadcast neighbour cells is 8.
Though the number of neighbour cells indicated by the network may be limited, and 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 as mentioned in RAN3’s LS, for a UE receiving broadcast, it is allowed to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission [3]. 
Observation 4: For a UE receiving broadcast, it is allowed to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission
If a neighbour cell (supporting) is not indicated by the network, UE may treat it as a cell not supporting broadcast/ not providing a certain broadcast service, and it may request unicast reception. When it moves to this cell and identifies that broadcast is supported, it may request to move to RRC_IDLE/RRC_INACTIVE if there’s no unicast service. And the service continuity can be supported.
For question 2, RAN2 can reply that: For neighbour cells not indicated by the network, UE may request unicast reception of the service before moving to a cell, and the service continuity can be supported, no matter whether it is in RAN sharing scenario.
Proposal 2: For the second question, RAN2 can reply that：
For neighbour cells not indicated by the network, UE may request unicast reception of the service before moving to a cell, and the service continuity can be supported, no matter whether it is in RAN sharing scenario.
(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 our understanding, the potential scenario of this question is that UEs belongs to different operators may select the right PLMN and complete their registration, while a common TMGI for a MBS service is broadcasted in the serving cell, which contains a PLMN/SNPN ID cannot be recognized by UEs belongs to the other operator.
[bookmark: _Hlk118192130]Though TMGI is provided by gNB to UE in RRC message, it is allocated by core network, and the main usage of TMGI in RAN is acting as an identifier to associate the RAN resources to a specific MBS session. Therefore, from RRC point of view, TMGI contains a PLMN/SNPN ID not broadcast in SIB1 can be provided to UEs, but whether it can be identified in NAS is out of RAN2 scope. 
Observation 5: TMGI acts as an identifier to associate the RAN resources to a specific MBS session in RAN, and it is finally identified in NAS, which is out of RAN2 scope.
What’s more, if a TMGI contains a PLMN/SNPN ID not broadcast in SIB1 provided in the cell, Rel-17 UEs receiving the same MBS service may be affected.
Proposal 3: For the third question, RAN2 can reply that：
Though from RRC point of view, TMGI contains a PLMN/SNPN ID not broadcast in SIB1 can be provided to UEs, the final identification is in NAS, which is out of RAN2 scope. Besides, if this adopted, the impacts to Rel-17 UEs should be taken into consideration.
Conclusions
In this contribution, we analyse the questions asked in RAN3’s LS and provide our view, following are the observations and proposals:
Observations:
Observation 1: An MBS broadcast session is unique identified in RAN by its session id, which is a TMGI.
Observation 2: The mapping between TMGI and MBS broadcast session is one-to-one, while one-to-many is not supported now.
Observation 3: The maximum number of MBS broadcast neighbour cells is 8.
Observation 4: For a UE receiving broadcast, it is allowed to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission
Observation 5: TMGI acts as an identifier to associate the RAN resources to a specific MBS session in RAN, and it is finally identified in NAS, which is out of RAN2 scope.
Proposals:
Proposal 1：For the first question, RAN2 can reply as following:
RRC in Rel-17 doesn’t support an MBS broadcast session with multiple TMGI.
Proposal 2: For the second question, RAN2 can reply that：
For neighbour cells not indicated by the network, UE may request unicast reception of the service before moving to a cell, and the service continuity can be supported, no matter whether it is in RAN sharing scenario.
Proposal 3: For the third question, RAN2 can reply that：
Though from RRC point of view, TMGI contains a PLMN/SNPN ID not broadcast in SIB1 can be provided to UEs, the final identification is in NAS, which is out of RAN2 scope. Besides, if this adopted, the impacts to Rel-17 UEs should be taken into consideration.
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