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[bookmark: _Ref165266342]Introduction
In the RAN2#120 meeting, RAN2 discussed MBS support within NPN and achieved the following agreements [1]:
MBS should be supported within SNPN. FFS if some change is needed. FFS CAG (offline to discuss FFSes - Nokia)
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 will discuss the remaining FFSs and give our proposals.
Discussion
[bookmark: _Toc502437832]According to the latest TS 38.413, in the current NGAP, XnAP, F1AP, and E1AP, the MBS session ID is all coded as follows, 
TS 38.413
[bookmark: _Toc99123606][bookmark: _Toc99662411][bookmark: _Toc105152478][bookmark: _Toc105174284][bookmark: _Toc106109282][bookmark: _Toc107409740][bookmark: _Toc112756929][bookmark: _Toc120537423]9.3.1.206 	MBS Session ID
This IE uniquely identifies an MBS session.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TMGI
	M
	
	OCTET STRING (SIZE(6))
	Encoded as defined in TS 23.003 [23].

	NID
	O
	
	9.3.3.42
	



TS 23.003
[bookmark: _Toc19695383][bookmark: _Toc27225450][bookmark: _Toc36112308][bookmark: _Toc36112711][bookmark: _Toc44854270][bookmark: _Toc51839663][bookmark: _Toc57880255][bookmark: _Toc57880660][bookmark: _Toc57881065][bookmark: _Toc57881471]15.2 	Structure of TMGI
Temporary Mobile Group Identity (TMGI) is used within MBMS to uniquely identify Multicast and Broadcast bearer services.
TMGI is composed as shown in figure 15.2.1.


Figure 15.2.1: Structure of TMGI
From the RAN3 perspective, MBS session ID is encoded as MBMS service ID+PLMN ID in the PLMN scenario and as MBMS service ID+PLMN ID+NID in the SNPN scenario. It can be found that the MBMS session ID is not extended to be encoded as MBMS service ID+PLMN ID+CAG ID. However, this does not mean that MBS cannot be supported in CAG. The reason is that CAG is a kind of public network integrated NPN, which can be treated as a part of PLMN. Considering that MBS has been supported in PLMN, it is obvious that MBS can be supported in CAG. Similarly, from the RAN2 perspective, there is also no motivation to introduce additional spec changes for supporting MBS within CAG.
Observation 1：RAN3 spec has supported the MBS within PLMN, SNPN, and CAG scenarios. For the CAG case, PLMN ID is used to identify the network which the MBS service belongs to.
Observation 2：Similar logic with RAN3, from the RAN2 spec perspective, MBS within CAG scenario is naturally supported. Thus, no additional Spec change is needed. 

In the current TS 38.331, the MBS session ID is coded as TMGI directly (which is different from the TMGI defined in RAN3), such as the following:
TS 38.331
[bookmark: _Toc124713581]–	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.



TS 24.008
[bookmark: _Toc98350608]10.5.6.13	Temporary Mobile Group Identity (TMGI)
The purpose of the TMGI element is for group paging in MBMS.
The TMGI information element is a type 4 information element with a minimum length of 5 octets and a maximum length of 8 octets. If octet 6 is included, then octets 7 and 8 shall also be included.
The content of the TMGI element is shown in Figure 10.5.154/3GPP TS 24.008 and table 10.5.168/3GPP TS 24.008.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Temporary Mobile Group Identity IEI
	Octet 1

	Length of Temporary Mobile Group Identity contents
	Octet 2

	
MBMS Service ID
	Octet 3
Octet 4

	
	Octet 5

	MCC digit 2 
	MCC digit 1
	Octet 6*

	MNC digit 3
	MCC digit 3
	Octet 7*

	MNC digit 2
	MNC digit 1
	Octet 8*


Figure 10.5.154/3GPP TS 24.008: TMGI information element
From the RAN2 perspective, MBS session ID is encoded as PLMN index/PLMN ID+ MBMS service ID. Given PLMN index in IE TMGI is referred to both plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1, the plmn-index field can be used to indicate the PLMN or SNPN. Thus, RAN2 spec has supported providing MBS session ID used in PLMN/SNPN scenario via the Uu interface. 
The main issue is whether SNPN ID shall be explicitly provided to UE or not. From our understanding, the only use case is that the SNPN ID of the MBS session ID is not broadcast in the NPN-IdentityInfoList in SIB1. Otherwise, the PLMN index can always be used to indicate SNPN ID for saving overhead. However, this use case is invalid or rare as it is very strange that the cell of one network (e.g. PLMN A) can provide MBS service of another network (e.g. PLMN B+ NID b), except for RAN sharing scenario. There may be an argument that such a use case cannot be excluded. However, there is no possibility to add the NID for the SNPN scenario in the TMGI field based on the current signaling structure since there are no reserved extensions in the TMGI field. To fix the missing NID IE, RAN2 may need to introduce a new TMGI field, which is very complex and not acceptable. Thus, RAN2 can assume that PLMN Index is always used to indicate the SNPN ID, and no spec change is needed.
Observation 3: Give PLMN Index is always used to indicate the SNPN ID, RAN2 has supported MBS within SNPN via the Uu interface.
Based on the description of TS 38.331 below, during the HO preparation procedure, the source gNB will decode the MII reported by UE, translates the plmn-index to explicit PLMN ID, and replaces the plmn-index with the explicit PLMN ID when sending MII to target gNB via AS-context. Based on this, TMGI in MII message will be sent to target gNB using explicit PLMN ID, which will avoid the misunderstanding by target gNB without SIB1 of source gNB. This mechanism can work well in PLMN cases. However, for the SNPN case, the target gNB may misunderstand that UE is interested in an MBS session in PLMN as the NID part of the SNPN ID is not transferred to the target gNB. This is possible as a PLMN operator can use its PLMN IDs for SNPN(s) along with NID(s). Even if the PLMN ID part of SNPN uses the PLMN IDs reserved for use by private networks, e.g. based on mobile country code (MCC) 999, the target gNB only knows that UE is interested in an MBS session in SNPN and does not which SNPN the interested MBS session belongs to. Thus, it is necessary to transmit PLMN ID+NID for SNPN cases via inter-node message.
	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.



Proposal 1: Update the field description of mbsInterestIndication to replace plmn-Index with either the PLMN_ID or the combination of PLMN ID and NID. 
Proposal 2: RAN2 adopts the TP in the Annex.
Conclusions
In this contribution, we have discussed MBS support within NPN and give the following proposals. 
Observation 1：RAN3 spec has supported the MBS within PLMN, SNPN, and CAG scenarios. For the CAG case, PLMN ID is used to identify the network which the MBS service belongs to.
Observation 2：Similar logic with RAN3, from the RAN2 spec perspective, MBS within CAG scenario is naturally supported. Thus, no additional Spec change is needed. 
Observation 3: Give PLMN Index is always used to indicate the SNPN ID, RAN2 has supported MBS within SNPN via the Uu interface.
Proposal 1: Update the field description of mbsInterestIndication to replace plmn-Index with either the PLMN_ID or the combination of PLMN ID and NID. 
Proposal 2: RAN2 adopts the TP in the Annex.
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Annex
<<<<<<<<<<<<<<<<<<<< Change begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc60777635][bookmark: _Toc124713671]–	HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
Direction: source gNB/source RAN to target gNB or CU to DU.
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-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]]
}

AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                            OPTIONAL
    ]],
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]],
    [[
    selectedBandCombinationSN               BandCombinationInfoSN                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
    ]],
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]]
}

ConfigRestrictInfoDAPS-r16 ::=          SEQUENCE {
    powerCoordination-r16                   SEQUENCE {
        p-DAPS-Source-r16                       P-Max,
        p-DAPS-Target-r16                       P-Max,
        uplinkPowerSharingDAPS-Mode-r16          ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
    }                                                                                                       OPTIONAL
}

ConfigRestrictInfoDAPS-v1640 ::=    SEQUENCE {
    sourceFeatureSetPerDownlinkCC-r16   FeatureSetDownlinkPerCC-Id,
    sourceFeatureSetPerUplinkCC-r16     FeatureSetUplinkPerCC-Id
}

ReestablishmentInfo ::=             SEQUENCE {
    sourcePhysCellId                        PhysCellId,
    targetCellShortMAC-I                    ShortMAC-I,
    additionalReestabInfoList               ReestabNCellInfoList                            OPTIONAL
}

ReestabNCellInfoList ::=             SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::= SEQUENCE{
    cellIdentity                            CellIdentity,
    key-gNodeB-Star                         BIT STRING (SIZE (256)),
    shortMAC-I                              ShortMAC-I
}

RRM-Config ::=              SEQUENCE {
    ue-InactiveTime             ENUMERATED {
                                    s1, s2, s3, s5, s7, s10, s15, s20,
                                    s25, s30, s40, s50, min1, min1s20, min1s40,
                                    min2, min2s30, min3, min3s30, min4, min5, min6,
                                    min7, min8, min9, min10, min12, min14, min17, min20,
                                    min24, min28, min33, min38, min44, min50, hr1,
                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,
                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,
                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,
                                    day24, day30, dayMoreThan30}                            OPTIONAL,
    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,
    ...,
    [[
    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL
    ]]
}

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

	HandoverPreparationInformation field descriptions

	as-Context
Local RAN context required by the target gNB or DU.

	rrm-Config
Local RAN context used mainly for RRM purposes.

	sourceConfig
The radio resource configuration as used in the source cell.

	ue-CapabilityRAT-List
The UE radio access related capabilities concerning RATs supported by the UE. A gNB that retrieves MRDC related capability containers ensures that the set of included MRDC containers is consistent w.r.t. the feature set related information.

	ue-InactiveTime
Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.



	AS-Config field descriptions

	rrcReconfiguration
Contains the RRCReconfiguration configuration as generated entirely by the MN.

	sdt-Config
Contains the IE SDT-Config as generated entirely by the last serving gNB. This field is only used during the SDT procedure with UE context relocation as defined in TS 38.300 [2], clause 18.2.

	sourceRB-SN-Config
Contains the IE RadioBearerConfig as generated entirely by the SN. This field is only used when the UE is configured with SN terminated RB(s).

	sourceSCG-Configured
Value true indicates that the UE is configured with NR or EUTRA SCG in source configuration. The field is only used in NR-DC and NE-DC and is included only if the fields sourceSCG-NR-Config and sourceSCG-EUTRA-Config are absent.

	sourceSCG-EUTRA-Config
Contains the current dedicated SCG configuration in RRCConnectionReconfiguration message as specified in TS 36.331 [10] and generated entirely by the SN. In this version of the specification, the E-UTRA RRCConnectionReconfiguration message can only include the field scg-Configuration . This field is only used in NE-DC.

	sourceSCG-NR-Config
Contains the current dedicated SCG configuration in RRCReconfiguration message as generated entirely by the SN. In this version of the specification, the RRCReconfiguration message can only include fields secondaryCellGroup and measConfig. This field is only used in NR-DC.



	AS-Context field descriptions

	configRestrictInfoDAPS
Includes fields for which source cell explicitly indicates the restriction to be observed by target cell during DAPS handover.

	[bookmark: _Hlk126864709]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 or the combination of the PLMN ID and the NID, if any.

	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

	selectedBandCombinationSN
Indicates the band combination selected by SN in (NG)EN-DC, NE-DC, and NR-DC.

	sidelinkUEInformationEUTRA
This field includes SidelinkUEInformation IE as specified in TS 36.331 [10].

	sidelinkUEInformationNR
This field includes SidelinkUEInformationNR IE.

	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any.

	ueAssistanceInformationSCG
Includes for each UE assistance feature associated with the SCG, the information last reported by the UE in the NR UEAssistanceInformation message for the SCG, if any.



	ConfigRestrictInfoDAPS field descriptions

	sourceFeatureSetPerUplinkCC/sourceFeatureSetPerDownlinkCC
Indicates an index referring to the position of the FeatureSetUplinkPerCC/FeatureSetDownlinkPerCC selected by source in the featureSetsUplinkPerCC/featureSetsDownlinkPerCC.



	RRM-Config field descriptions

	candidateCellInfoList
A list of the best cells on each frequency for which measurement information was available

	candidateCellInfoListSN-EUTRA
A list of EUTRA cells including serving cells and best neighbour cells on each serving frequency, for which measurement results were available. This field is only used in NE-DC. 



	Conditional Presence
	Explanation

	HO
	The field is mandatory present in case of handover within NR or UE context retrieval, e.g. in case of resume or re-establishment. The field is optionally present in case of handover from E-UTRA/5GC. Otherwise the field is absent.

	HO2
	The field is optionally present in case of handover within NR; otherwise the field is absent.



NOTE 1:	The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	NR capabilities
	E-UTRA capabilities
	MR-DC capabilities
	UTRA capabilities

	NR
	May be included if UE Radio Capability ID as specified in 23.502 [43] is used for the UE. Included otherwise.
	May be included
	May be included
	May be included, ignored by gNB if received

	E-UTRAN
	May be included if UE Radio Capability ID as specified in 23.502 [43] is used for the UE. Included otherwise.
	May be included
	May be included
	May be included, ignored by gNB if received



NOTE 2:	The following table indicates, in case of inter-RAT handover from E-UTRA, which additional IEs are included or not:
	Source system
	sourceConfig
	rrm-Config
	as-Context

	E-UTRA/EPC
	Not included
	May be included
	Not included

	E-UTRA/5GC
	May be included, but only radioBearerConfig is included in the RRCReconfiguration.
	May be included
	Not included



<<<<<<<<<<<<<<<<<<<< Change ends >>>>>>>>>>>>>>>>>>>>
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