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1	Introduction
RAN2 is receiving LS from RAN3 regarding RAN sharing and resource efficiency (R3-226084). In this paper we discuss the questions and provide response to RAN3.
2	Discussion
2.1	Question 1
(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?
The configuration for MBS broadcast session in Release 17 is as follows in 38.331:
[bookmark: _Toc115429437]–	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 (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
}

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                              NULL,
        rohc                                 SEQUENCE {
            maxCID-r17                           INTEGER (1..16)               DEFAULT 15,
            profiles-r17                         SEQUENCE {
                profile0x0000-r17                    BOOLEAN,
                profile0x0001-r17                    BOOLEAN,
                profile0x0002-r17                    BOOLEAN
           }
        }
    },
    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
}

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

If a session can have multiple TMGIs it means that NW needs to send all the parameters required for the reception multiple times, i.e., once per TMGI. This is especially problematic as the information is provided in broadcast manner. We can have up to 12 shared PLMNs in the system and thus, in this worst-case scenario, one would be sending all the parameters 12 times..
Observation 1: With the current encoding of MBS-SessionInfoList IE, if an MBS session needs to have multiple TMGIs, one would need to include the MBS session (info field …) multiple times in the list and signal all the parameters within MBS-SessionInfo multiple times. We can highlight Rel-17 UE
Observation 2: MBS-SessionInfoList IE signaling is done on MCCH broadcast channel, where extra overhead should be avoided.
Based on the above observations we propose the following answer to question 1 to RAN3:
Proposal 1: Respond to Q1 with “Based on ASN.1 coding it is possible to signal an MBS broadcast session with multiple TMGIs, . Additionally, if one would associate a session with multiple TMGIs, it would require signaling all the parameters for the session as many times it is associated to different TMGIs. As the signaling is done in broadcast channel this should be avoided, if possible..”
2.2	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 MBSBroadcastConfiguration message (common for all the MBS sessions) one can signal up to 8 neighbour cells:
[bookmark: _Toc115429435] –	MBS-NeighbourCellList
The IE MBS-NeighbourCellList indicates a list of neighbour cells where ongoing MBS sessions provided via broadcast MRB in the current cells are also provided.
MBS-NeighbourCellList information element
-- ASN1START
-- TAG-MBS-NEIGHBOURCELLLIST-START

MBS-NeighbourCellList-r17 ::=     SEQUENCE (SIZE (0..maxNeighCellMBS-r17)) OF MBS-NeighbourCell-r17

MBS-NeighbourCell-r17 ::=         SEQUENCE {
    physCellId-r17                    PhysCellId,
    carrierFreq-r17                   ARFCN-ValueNR                                  OPTIONAL  -- Need S
}

-- TAG-MBS-NEIGHBOURCELLLIST-STOP
-- ASN1STOP

Then, in the MBS-SessionInfo one can signal a bitmap that refers to any of the cells in the MBS-NeighbourCellList indicating that UE may assume that corresponding MBS session is provided in the neighbour cells. So, in total up to 8 cells can be signalled in the system that is used commonly by all the MBS sessions in the cell. Thus, it seems very challenging to signal sufficient amount of neighbour cells in the border areas.
Observation 3: It is optional to signal up to 8 neighbour cells and that list includes both intra- and inter-frequency cells and these 8 neighbour cells are commonly used by any of  the MBS-SessionInfo instances i.e. common for all TMGI instances
It should be noted that MBS-NeighbourCellList does not affect UE cell reselection behaviour and in fact there is no UE behaviour defined about how to utilize this information, but it is left up to UE implementation
Although from TS 38.300: “The gNB may indicate in the MCCH the list of neighbour cells providing the same MBS broadcast service(s) as provided in the serving cell. This allows the UE, e.g., to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission.” but there is no UE defined behaviour in Stage-3 about how to utilize this information.
Observation 4: MBS-NeighbourCellList does not impact UE cell reselection behaviour. It is up to UE implementation to utilize this neighbour cell list information as it sees fit and it is optional for network to provide it.
RAN3 asks about service continuity – as can be seen by above observations MBS-NeighbourCellList is not required for MBS operation and totally optional for network and also optional for UE to use if provided. 
Proposal 2: Respond to Q2 “It should be noted that it is possible to signal a list including up to 8 neighbour cells and that list includes both intra- and inter-frequency cells and these 8 neighbour cells are commonly used by all the MBS-SessionInfo instances i.e. common for all the TMGI. In Release 17, it is up to UE implementation to utilize neighbour cell information as it sees fit and it is optional for network to provide it and service continuity should also work without providing MBS-NeigbourCellList “.
2.3	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?
This seems to ask whether there are any texts defined in the specification which checks the presence of PLMN ID in SIB1 in case UE receives TMGI with PLMN ID that is not part of SIB1 PLMN/SNPN list. In our understanding there are no such checks defined anywhere in RRC specication when UE receives TMGI with PLMN/SNPN identity.
Observation 5: There is no problem caused for UE if UE receives TMGI that has PLMN that is not broadcast in SIB1
Proposal 3: Respond to Q3: “There is no problem caused for UE if UE receives TMGI that has PLMN/SNPN that is not broadcast in SIB1 as there is no UE functionality defined to check PLMN/SNPN ID from the TMGI”
3	Conclusion
In this paper we discussed questions from RAN3 and we provide a draft LS response in the Annex A which is based on below observations/proposals:
Observation 1: With the current encoding of MBS-SessionInfoList IE, if an MBS session needs to have multiple TMGIs, one would need to include the MBS session (info field …) multiple times in the list and signal all the parameters within MBS-SessionInfo multiple times. We can highlight Rel-17 UE
Observation 2: MBS-SessionInfoList IE signaling is done on MCCH broadcast channel, where extra overhead should be avoided.
Proposal 1: Respond to Q1 with “Based on ASN.1 coding it is possible to signal an MBS broadcast session with multiple TMGIs, . Additionally, if one would associate a session with multiple TMGIs, it would require signaling all the parameters for the session as many times it is associated to different TMGIs. As the signaling is done in broadcast channel this should be avoided, if possible..”
Observation 3: It is optional to signal up to 8 neighbour cells and that list includes both intra- and inter-frequency cells and these 8 neighbour cells are commonly used by any of  the MBS-SessionInfo instances i.e. common for all TMGI instances
Observation 4: MBS-NeighbourCellList does not impact UE cell reselection behaviour. It is up to UE implementation to utilize this neighbour cell list information as it sees fit and it is optional for network to provide it.
Proposal 2: Respond to Q2 “It should be noted that it is possible to signal a list including up to 8 neighbour cells and that list includes both intra- and inter-frequency cells and these 8 neighbour cells are commonly used by all the MBS-SessionInfo instances i.e. common for all the TMGI. In Release 17, it is up to UE implementation to utilize neighbour cell information as it sees fit and it is optional for network to provide it and service continuity should also work without providing MBS-NeigbourCellList “.
Observation 5: There is no problem caused for UE if UE receives TMGI that has PLMN that is not broadcast in SIB1
Proposal 3: Respond to Q3: “There is no problem caused for UE if UE receives TMGI that has PLMN/SNPN that is not broadcast in SIB1 as there is no UE functionality defined to check PLMN/SNPN ID from the TMGI”
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1. Overall Description:
RAN2 discussed the LS on resource efficiency for MBS reception in RAN sharing  scenario and reached following responses:
For Question  “(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?”:
Based on ASN.1 coding it is possible to signal an MBS broadcast session with multiple TMGIs, . Additionally, if one would associate a session with multiple TMGIs, it would require signaling all the parameters for the session as many times it is associated to different TMGIs. As the signaling is done in broadcast channel this should be avoided, if possible..”
For Question “(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?”
It should be noted that it is possible to signal a list including up to 8 neighbour cells and that list includes both intra- and inter-frequency cells and these 8 neighbour cells are commonly used by all the MBS-SessionInfo instances i.e. common for all the TMGI. In Release 17, it is up to UE implementation to utilize neighbour cell information as it sees fit and it is optional for network to provide it and service continuity should also work without providing MBS-NeigbourCellList
For Question “(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?”
There is no problem caused for UE if UE receives TMGI that has PLMN/SNPN that is not broadcast in SIB1 as there is no UE functionality defined to check PLMN/SNPN ID from the TMGI.
2. Actions:
To RAN3, SA2:
ACTION: 	RAN2 kindly asks RAN3 and SA2 to take RAN2 responses into account in their decisions regarding MBS reception in RAN sharing scenario.
3. Date of Next TSG-RAN WG2 Meeting:
RAN2#121	from 2023-02-27	to 2023-03-03		Athens, GR
RAN2#121-bis-e	from 2023-04-17	to 2023-04-26		Electronic


