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[bookmark: OLE_LINK18]As RAN3 considered the MBS support in NPN scenario, in the RAN2#120 meeting, RAN2 discussed about this case from Uu interface point of view and achieved the following agreements [1]: 
RAN2 specs allow to use plmn-Index to indicate PLMN+NID (=SNPN ID). 
RAN2 specs allow to use plmn-Index to indicate CAG. 
FFS whether this works without specification changes for all the required scenarios.
FFS whether/what changes are needed for inter-node messages

In this contribution, we provide our considerations on the MBS support in NPN scenario and provide the corresponding TP as the annex.
[bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK8][bookmark: OLE_LINK4]Discussion
Currently, TMGI which is used to identify the MBS session within a PLMN, is composed of the PLMN identity and the service identity which is unique within the PLMN. As for the PLMN identity, it can be indicated via the explicitly value or the implicitly index, as quoted below.
[bookmark: _Toc115429440]–	TMGI
The IE TMGI is used to identify the MBS session.
TMGI information element
-- ASN1START
-- TAG-TMGI-START

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

-- TAG-TMGI-STOP
-- ASN1STOP

	TMGI field descriptions

	serviceId
Uniquely identifies the identity of an MBS service within a PLMN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [38]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.


To support the MBS in NPN scenario, the TMGI should be encoded with the NPN identity and the service identity which is uniquely within the NPN. As such, for the existing service identity in TMGI, it should be clarified that also used to uniquely identify an MBS service within a NPN.
Observation 1: The service identity in TMGI only supports to uniquely identify an MBS service within a PLMN, not within a NPN.
Proposal 1: Extend the field description of the service identity in TMGI to clarify that it is also used to uniquely identity an MBS service within a NPN.
As for the NPN identity, one way is to use the implicitly index. In last meeting, RAN2 agreed to reuse the existing plmn-Index to indicate the NPN ID (i.e. SNPN ID or PNI-NPN ID). However, we can note that in RAN sharing scenario, there may exist two network ID lists (i.e. PLMN-IdentityInfoList and NPN-IdentityInfoList) broadcast in SIB1, as quoted below, so the reference list of the plmn-index needs to be clarified, otherwise, it is ambiguous and may cause the improper TMGI used. This issue exists in the MBS support in both PLMN and NPN scenarios.
CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityInfoList               PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R
    ...,
    [[
    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R
    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R
    ]],
    [[
    snpn-AccessInfoList-r17             SEQUENCE (SIZE (1..maxNPN-r16)) OF SNPN-AccessInfo-r17    OPTIONAL    -- Need R
    ]]
}

SNPN-AccessInfo-r17 ::=         SEQUENCE {
    extCH-Supported-r17                 ENUMERATED {true}             OPTIONAL,   -- Need R
    extCH-WithoutConfigAllowed-r17      ENUMERATED {true}             OPTIONAL,   -- Need R
    onboardingEnabled-r17               ENUMERATED {true}             OPTIONAL,   -- Need R
    imsEmergencySupportForSNPN-r17      ENUMERATED {true}             OPTIONAL    -- Need R
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP
Observation 2: The plmn-index in the TMGI is with ambiguous reference, as there exist two network identity list (i.e. PLMN-IdentityInfoList and NPN-IdentityInfoList) broadcast in RAN sharing scenario.
Proposal 2: Clarify that the plmn-index in TMGI is the index of the PLMN or NPN across the plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1.
Another way to indicate the NPN identity in TMGI is via explicitly value. As there is no extension mechanism in the TMGI-r17, the only one way is to include the NPN identity value as the extension of multiple messages including the TMGI (i.e. Paging, MRB-ToAddMod-r17, MBSInterestIndication-r17, MBSBroadcastConfiguration-r17). 
To avoid the signaling impacts, there is no need to add the extension in each message including the TMGI.
For the TMGI in the Uu signaling, as there is aligned reference network list in the UE and network node, it is sufficient to use the plmn-index to implicitly indicate the NPN identity. While for the TMGI in the Xn signaling (e.g. for the TMGI in MII during handover), as the reference network list broadcast in different network node is different, using plmn-index may cause improper TMGI used, thus, it shall be encoded with the explicitly value instead of the implicitly index.
Observation 3: If TMGI is encoded with explicitly value, the NPN identity value shall be included as the extension of multiple messages including TMGI as there is no extension mechanism in the TMGI.
Proposal 3: To avoid the signaling impacts, it is sufficient to use plmn-index for TMGI in the Uu signaling, while using NPN identity value for TMGI in the Xn signaling to avoid improper used.
Currently, in the field description of the AS-Context in HandoverPreparationInformation message, there is a limitation that plmn-Index in MBSInterestIndication-r17 needs to be replaced with PLMN ID, as quoted below. However, when the plmn-Index refers to NPN ID, the replaced PLMN ID value is not sufficient to indicate the NPN ID (PLMN ID + NID or PLMN or CAG ID), as such, the NID or CAG needs to be included as the extension of HandoverPreparationInformation message.
Observation 4: If the plmn-Index in MBSInterestIndication-r17 refers to NPN ID, it is not sufficient to replace that by PLMN ID in the AS-Context in HandoverPreparationInformation message to indicate the NPN ID (PLMN ID+NID or PLMN ID+CAG ID).
Proposal 4: Include the NID or CAG ID as the extension of AS-Context in HandoverPreparationInformation message, which used to be combined with the replaced PLMN ID to indicate the NPN ID if the plmn-Index in MBSInterestIndication-r17 refers to NPN ID.
HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            handoverPreparationInformation          HandoverPreparationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}
…
AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]]
}
…

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP


	AS-Context field descriptions

	…

	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, where the plmn-Index (if included by the UE in tmgi) is replaced by the PLMN ID, if any.

	…


Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: The service identity in TMGI only supports to uniquely identify an MBS service within a PLMN, not within a NPN.
Observation 2: The plmn-index in the TMGI is with ambiguous reference, as there exist two network identity list (i.e. PLMN-IdentityInfoList and NPN-IdentityInfoList) broadcast in RAN sharing scenario.
Observation 3: If TMGI is encoded with explicitly value, the NPN identity value shall be included as the extension of multiple messages including TMGI as there is no extension mechanism in the TMGI.
Observation 4: If the plmn-Index in MBSInterestIndication-r17 refers to NPN ID, it is not sufficient to replace that by PLMN ID in the AS-Context in HandoverPreparationInformation message to indicate the NPN ID (PLMN ID+NID or PLMN ID+CAG ID).

Proposal 1: Extend the field description of the service identity in TMGI to clarify that it is also used to uniquely identity an MBS service within a NPN.
Proposal 2: Clarify that the plmn-index in TMGI is the index of the PLMN or NPN across the plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1.
Proposal 3: To avoid the signaling impacts, it is sufficient to use plmn-index for TMGI in the Uu signaling, while using NPN identity value for TMGI in the Xn signaling to avoid improper used.
Proposal 4: Include the NID or CAG ID as the extension of AS-Context in HandoverPreparationInformation message, which used to be combined with the replaced PLMN ID to indicate the NPN ID if the plmn-Index in MBSInterestIndication-r17 refers to NPN ID.
Annex TP (TMGI usage in NPN scenario)
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First Modified Subclause
–	TMGI
The IE TMGI is used to identify the MBS session.
TMGI information element
-- ASN1START
-- TAG-TMGI-START

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

-- TAG-TMGI-STOP
-- ASN1STOP

	TMGI field descriptions

	serviceId
Uniquely identifies the identity of an MBS service within a PLMN/NPN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [38]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.

	plmn-Index 
Index of the PLMN or NPN across the plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1.


Next Modified Subclause

HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            handoverPreparationInformation          HandoverPreparationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}
…
AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
]]
[[
mbsInterestIndicationNPNID-list-r17 ::= SEQUENCE (SIZE(1…maxNPN) OF MBSInterestIndicationNPNID-r17
]]
}

MBSInterestIndicationNPNID-r17::= SEQUENCE {
mbs-Service-Index-r17           INTEGER (1... maxNrofMBS-ServiceListPerUE-r17)
npn-Identity-r17		CHOICE {
cag-Identity-r16                 BIT STRING (SIZE (32)),
nid-r16                          BIT STRING (SIZE (44))
}
}

…

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP


	AS-Context field descriptions

	…

	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, where the plmn-Index (if included by the UE in tmgi) is replaced by the PLMN ID, if any.

	mbsInterestIndicationNPNID-list
Indicates a list of the NPN identity information (i.e. CAG ID or NID) for the MBS-ServiceList-r17 where the plmn-Index in TMGI refers to NPN ID. If the plmn-Index in TMGI refers to NPN ID, the NPN identity information is combined with the replaced PLMN ID of corresponding entry in the MBS-ServiceList-r17 to indicate the NPN ID for the TMGI.

	mbs-Service-Index
The index of the entry in MBS-ServiceList-r17 where the plmn-Index in TMGI refers to NPN ID.

	npn-Identity
Includes either CAG ID or NID, which is combined with the replaced PLMN ID in MBSInterestIndication to indicate the NPN ID for the TMGI.

	…


End of Changes
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