3GPP TSG-RAN WG2 #125	R2-2401880
Athens, Greece, 26th – 1st March 2024

Agenda Item:	7.4.1.3.2 Subsequent CPAC
Source:	Ericsson
Title:	Report of [AT125][504][feMob] SCPAC inter-node issues (Ericsson)
Document for:	Discussion, Decision
1	Introduction
This is the summary of the following offline discussion:
· [AT125][504][feMob] SCPAC inter-node issues (Ericsson)
      Scope: Progress and check offline 
      Deadline: CB acc to Meeting schedule
.
[bookmark: _Ref178064866]2	Discussion
In the offline, there was a discussion about the need for including information to the target SN about S-CPAC configurations in MN format at PSCell Addition/Change and the possibility for the target SN to provide updates of the S-CPAC configurations. The issue is described based on contribution R2-2400789:
In case of normal PSCell addition or PSCell change, the possibility for the target SN to receive information about and provide updates to subsequent CPAC configurations is missing. At configuration of subsequent CPAC the MN includes information about other candidate SNs, and recommended candidate PSCells, using the S-CPAC Request Information in the XnAP SN Addition Request or SN Modification Request messages. This information is missing at legacy PSCell Addition/Change. The information about stored subsequent CPAC configurations in MN format (i.e. the candidate PSCells) can be included in the CG-ConfigInfo message.
In order for the target SN to indicate to the MN which subsequent CPAC configurations that should be kept, and the execution conditions for those, the corresponding information can be included in the SN Addition Request Acknowledge and SN Modification Request Acknowledge messages. There is already the candidateCellInfoListSubsequentCPC-r18 included in CG-Config for the configuration of subsequent CPAC. A similar field can be introduced for updates of stored subsequent CPAC configurations at a normal PSCell addition or change. 
There is an error related to transmission of the current source SN configuration to the target SN, where the subsequent CPAC configurations are not included in the message. This can be corrected by allowing conditionalReconfiguration to be included in sourceConfigSCG in CG-ConfigInfo.
The offline discussion resulted in some modified proposals:
[bookmark: _Toc160035424]The MN includes information to the target SN about subsequent CPAC configurations in MN format, in the CG-ConfigInfo that is included in SN Addition Request or SN Modification Request at normal PSCell addition/change.
[bookmark: _Toc160035425]The target SN provides to the MN information about modified S-CPAC configurations in CG-Config in the response message SN Addition/Modification Request Acknowledge.
[bookmark: _Toc160035426]The conditionalReconfiguration is included in the sourceConfigSCG (in CG-ConfigInfo) from the MN to the target SN.

A Text Proposal for adding information about the UE’s subsequent CPAC configurations (in MN format) in the CG-ConfigInfo message, for adding information about handling of those configurations in the CG-Config message and for introduction of the needed changes to sourceConfigSCG is included in Annex A.1. 
Conclusion
Based on the offline discussion the following is proposed:
Proposal 1	The MN includes information to the target SN about subsequent CPAC configurations in MN format, in the CG-ConfigInfo that is included in SN Addition Request or SN Modification Request at normal PSCell addition/change.
Proposal 2	The target SN provides to the MN information about modified S-CPAC configurations in CG-Config in the response message SN Addition/Modification Request Acknowledge.
Proposal 3	The conditionalReconfiguration is included in the sourceConfigSCG (in CG-ConfigInfo) from the MN to the target SN.
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Annex
Annex A.1
Below is a Text Proposal to 38.331, v18.0.0, for handling of normal PSCell addition or change for a UE configured with subsequent CPAC. The changes are in red.
[bookmark: _Toc60777637][bookmark: _Toc156130954]–	CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB or SeNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB or SeNB to set the SCG configuration. It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, or modify an MCG or SCG.
Direction: Master eNB or gNB to secondary gNB or eNB, alternatively CU to DU.
CG-ConfigInfo message
-- ASN1START
-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=               SEQUENCE {
    criticalExtensions              CHOICE {
        c1                              CHOICE{
            cg-ConfigInfo               CG-ConfigInfo-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture        SEQUENCE {}
    }
}

CG-ConfigInfo-IEs ::=           SEQUENCE {
    ue-CapabilityInfo               OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)          OPTIONAL,-- Cond SN-AddMod
    candidateCellInfoListMN         MeasResultList2NR                                                 OPTIONAL,
    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)                       OPTIONAL,
    measResultCellListSFTD-NR       MeasResultCellListSFTD-NR                                         OPTIONAL,
    scgFailureInfo                  SEQUENCE {
        failureType                     ENUMERATED { t310-Expiry, randomAccessProblem,
                                                     rlc-MaxNumRetx, synchReconfigFailure-SCG,
                                                     scg-reconfigFailure,
                                                     srb3-IntegrityFailure},
        measResultSCG                   OCTET STRING (CONTAINING MeasResultSCG-Failure)
    }                                                                                                 OPTIONAL,
    configRestrictInfo              ConfigRestrictInfoSCG                                             OPTIONAL,
    drx-InfoMCG                     DRX-Info                                                          OPTIONAL,
    measConfigMN                    MeasConfigMN                                                      OPTIONAL,
    sourceConfigSCG                 OCTET STRING (CONTAINING RRCReconfiguration)                      OPTIONAL,
    scg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mcg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mrdc-AssistanceInfo             MRDC-AssistanceInfo                                               OPTIONAL,
    nonCriticalExtension            CG-ConfigInfo-v1540-IEs                                           OPTIONAL
}

CG-ConfigInfo-v1540-IEs ::=     SEQUENCE {
    ph-InfoMCG                      PH-TypeListMCG                                                    OPTIONAL,
    measResultReportCGI             SEQUENCE {
        ssbFrequency                    ARFCN-ValueNR,
        cellForWhichToReportCGI         PhysCellId,
        cgi-Info                        CGI-InfoNR
    }                                                                                                 OPTIONAL,
    nonCriticalExtension            CG-ConfigInfo-v1560-IEs                                           OPTIONAL
}

CG-ConfigInfo-v1560-IEs ::=  SEQUENCE {
    candidateCellInfoListMN-EUTRA       OCTET STRING                                                  OPTIONAL,
    candidateCellInfoListSN-EUTRA       OCTET STRING                                                  OPTIONAL,
    sourceConfigSCG-EUTRA               OCTET STRING                                                  OPTIONAL,
    scgFailureInfoEUTRA                 SEQUENCE {
        failureTypeEUTRA                    ENUMERATED { t313-Expiry, randomAccessProblem,
                                                    rlc-MaxNumRetx, scg-ChangeFailure},
        measResultSCG-EUTRA                 OCTET STRING
    }                                                                                                 OPTIONAL,
    drx-ConfigMCG                       DRX-Config                                                    OPTIONAL,
    measResultReportCGI-EUTRA               SEQUENCE {
        eutraFrequency                      ARFCN-ValueEUTRA,
        cellForWhichToReportCGI-EUTRA           EUTRA-PhysCellId,
        cgi-InfoEUTRA                           CGI-InfoEUTRA
    }                                                                                                 OPTIONAL,
    measResultCellListSFTD-EUTRA        MeasResultCellListSFTD-EUTRA                                  OPTIONAL,
    fr-InfoListMCG                      FR-InfoList                                                   OPTIONAL,
    nonCriticalExtension                CG-ConfigInfo-v1570-IEs                                       OPTIONAL
}

CG-ConfigInfo-v1570-IEs ::=  SEQUENCE {
    sftdFrequencyList-NR                SFTD-FrequencyList-NR                                         OPTIONAL,
    sftdFrequencyList-EUTRA             SFTD-FrequencyList-EUTRA                                      OPTIONAL,
    nonCriticalExtension                CG-ConfigInfo-v1590-IEs                                       OPTIONAL
}

CG-ConfigInfo-v1590-IEs ::=  SEQUENCE {
    servFrequenciesMN-NR            SEQUENCE (SIZE (1.. maxNrofServingCells-1)) OF  ARFCN-ValueNR     OPTIONAL,
    nonCriticalExtension            CG-ConfigInfo-v1610-IEs                                           OPTIONAL
}

CG-ConfigInfo-v1610-IEs ::=  SEQUENCE {
    drx-InfoMCG2                 DRX-Info2                                                            OPTIONAL,
    alignedDRX-Indication        ENUMERATED {true}                                                    OPTIONAL,
    scgFailureInfo-r16                  SEQUENCE {
        failureType-r16                     ENUMERATED { scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, bh-RLF-r16,
                                                         beamFailure-r17, spare3, spare2, spare1},
        measResultSCG-r16                   OCTET STRING (CONTAINING MeasResultSCG-Failure)
    }                                                                                                 OPTIONAL,
    dummy1                                  SEQUENCE {
        failureTypeEUTRA-r16                    ENUMERATED { scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, spare5,
                                                                     spare4, spare3, spare2, spare1},
        measResultSCG-EUTRA-r16                 OCTET STRING
    }                                                                                                 OPTIONAL,
    sidelinkUEInformationNR-r16      OCTET STRING (CONTAINING SidelinkUEInformationNR-r16)            OPTIONAL,
    sidelinkUEInformationEUTRA-r16   OCTET STRING                                                     OPTIONAL,
    nonCriticalExtension             CG-ConfigInfo-v1620-IEs                                          OPTIONAL
}

CG-ConfigInfo-v1620-IEs ::=             SEQUENCE {
    ueAssistanceInformationSourceSCG-r16    OCTET STRING (CONTAINING UEAssistanceInformation)         OPTIONAL,
    nonCriticalExtension                    CG-ConfigInfo-v1640-IEs                                   OPTIONAL
}

CG-ConfigInfo-v1640-IEs ::=             SEQUENCE {
    servCellInfoListMCG-NR-r16              ServCellInfoListMCG-NR-r16                   OPTIONAL,
    servCellInfoListMCG-EUTRA-r16           ServCellInfoListMCG-EUTRA-r16                OPTIONAL,
    nonCriticalExtension                    CG-ConfigInfo-v1700-IEs                      OPTIONAL
}

CG-ConfigInfo-v1700-IEs ::=             SEQUENCE {
    candidateCellListCPC-r17                CandidateCellListCPC-r17                     OPTIONAL,
    twoPHRModeMCG-r17                       ENUMERATED {enabled}                         OPTIONAL,
    lowMobilityEvaluationConnectedInPCell-r17 ENUMERATED {enabled}                       OPTIONAL,
    nonCriticalExtension                    CG-ConfigInfo-v1730-IEs                      OPTIONAL
}

CG-ConfigInfo-v1730-IEs ::=             SEQUENCE {
    fr1-Carriers-MCG-r17                    INTEGER (1..32)                              OPTIONAL,
    fr2-Carriers-MCG-r17                    INTEGER (1..32)                              OPTIONAL,
    nonCriticalExtension                    CG-ConfigInfo-v1800-IEs                      OPTIONAL
}

CG-ConfigInfo-v1800-IEs ::=             SEQUENCE {
    musim-GapConfigInfo-r18                 MUSIM-GapConfig-r17                          OPTIONAL,
    musim-CapRestrictionInfo-r18            SEQUENCE {
        musim-CapRestriction-r18                MUSIM-CapRestriction-r18                 OPTIONAL,
        musim-CandidateBandList-r18             MUSIM-CandidateBandList-r18              OPTIONAL
    }                                                                                    OPTIONAL,
    scpac-ReferenceConfiguration-r18        ReferenceConfiguration-r18                   OPTIONAL,
    subsequentCPAC-Candidates-r18           CandidateCellListCPC-r17                     OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                  OPTIONAL
}

-- Editor Note: FFS whether all fields in musim-CapRestriction should be sent to SN.

[…skipped some parts…]

CandidateCellListCPC-r17 ::= SEQUENCE (SIZE (1..maxFreq)) OF CandidateCellCPC-r17

CandidateCellCPC-r17 ::=           SEQUENCE {
    ssbFrequency-r17                   ARFCN-ValueNR,
    candidateCellList-r17              SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF PhysCellId
}

-- TAG-CG-CONFIG-INFO-STOP
-- ASN1STOP

	CG-ConfigInfo field descriptions

	affectedCarrierFreqCombList
This field is signalled upon MN not addressing IDC issue and contains the list of NR carrier frequency combinations reported by UE to MN for IDC problem caused by the NR-DC frequency combination.

	affectedCarrierFreqRangeCombList
This field is signalled upon MN not addressing IDC issue and contains the list of NR carrier frequency range combinations reported by UE to MN for IDC problem caused by the NR-DC frequency combination.

	alignedDRX-Indication
This field is signalled upon MN triggered CGI reporting by the UE that requires aligned DRX configurations between the MCG and the SCG (i.e. same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN).

	allowedBC-ListMRDC
A list of indices referring to band combinations in MR-DC capabilities from which SN is allowed to select the SCG band combination. Each entry refers to:
- a band combination numbered according to supportedBandCombinationList and supportedBandCombinationList-UplinkTxSwitch in the UE-MRDC-Capability (in case of (NG)EN-DC), or according to supportedBandCombinationList and supportedBandCombinationListNEDC-Only in the UE-MRDC-Capability (in case of NE-DC), or according to supportedBandCombinationList in the UE-NR-Capability (in case of NR-DC),
- and the Feature Sets allowed for each band entry. All MR-DC band combinations indicated by this field comprise the MCG band combination, which is a superset of the MCG band(s) selected by MN.

	allowedReducedConfigForOverheating
Indicates the reduced configuration that the SCG is allowed to configure.
reducedMaxCCs in allowedReducedConfigForOverheating indicates the maximum number of downlink/uplink PSCell/SCells that the SCG is allowed to configure. This field is used in (NG)EN-DC and NR-DC.
reducedMaxBW-FR1 and reducedMaxBW-FR2 in allowedReducedConfigForOverheating indicates the maximum aggregated bandwidth across all downlink/uplink carriers of FR1 and FR2-1, respectively that the SCG is allowed to configure. reducedMaxBW-FR2-2 in allowedReducedConfigForOverheating-r17 indicates the maximum aggregated bandwidth across all downlink/uplink carriers of FR2-2 that the SCG is allowed to configure. This field is only used in NR-DC.
reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in allowedReducedConfigForOverheating indicates the maximum number of downlink/uplink MIMO layers of each serving cell operating on FR1 and FR2-1, respectively that the SCG is allowed to configure. reducedMaxMIMO-LayersFR2-2 in allowedReducedConfigForOverheating-r17 indicates the maximum number of downlink/uplink MIMO layers of each serving cell operating on FR2-2 that the SCG is allowed to configure. This field is only used in NR-DC.

	allowedResourceConfigNRDC
Used to indicate the maximum number of resources reserved for the SCG. This field is only used in NR-DC.

	candidateCellInfoListMN, candidateCellInfoListSN
Contains information regarding cells that the master node or the source node suggests the target gNB or DU to consider configuring. In case of MN initiated CPA, CPC or CHO with candidate SCG(s), the field candidateCellInfoListMN contains information regarding cells that the MN suggests the candidate target secondary node to consider configuring for MN initiated CPA, CPC, CHO with candidate SCG(s), or subsequent CPAC.
For (NG)EN-DC, including CSI-RS measurement results in candidateCellInfoListMN is not supported in this version of the specification. For NR-DC, including SSB and/or CSI-RS measurement results in candidateCellInfoListMN is supported.

	candidateCellInfoListMN-EUTRA, candidateCellInfoListSN-EUTRA
Includes the MeasResultList3EUTRA as specified in TS 36.331 [10]. Contains information regarding cells that the master node or the source node suggests the target secondary eNB to consider configuring. These fields are only used in NE-DC.

	candidateCellListCPC
Contains information regarding cells that the source secondary node suggests the candidate target secondary node to consider configuring for SN initiated Conditional PSCell Change (CPC) or SN initiated inter-SN subsequent CPAC.

	[…skipped parts…]

	sourceConfigSCG
Includes all of the current SCG configurations used by the target SN to build delta configuration to be sent to UE, e.g. during SN change. The field contains the RRCReconfiguration message, i.e.which may includeing secondaryCellGroup ,and measConfig and conditionalReconfiguration. The field is signalled upon change of SN, unless MN uses full configuration option. Otherwise, the field is absent.

	sourceConfigSCG-EUTRA
Includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration. In this version of the specification, this field is absent when master gNB uses full configuration option. This field is only used in NE-DC.

	subsequentCPAC-Candidates
Includes the current subsequent CPAC candidate PSCells that the UE has stored in MCG VarConditionalReconfig.

	twoPHRModeMCG
Indicates if the power headroom for MCG shall be reported as two PHRs (each PHR associated with a SRS resource set) is enabled or not.

	twoSRS-PUSCH-Repetition
Indicates whether the indicated serving cell is configured for PUSCH repetition corresponding to two SRS resource sets configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook'.

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

	ue-CapabilityInfo
Contains the IE UE-CapabilityRAT-ContainerList supported by the UE (see NOTE 3). 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.


[…skipped last parts…]


[bookmark: _Toc60777636][bookmark: _Toc156130953]–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB. It can also be used by a CU to request a DU to perform certain actions, e.g. to request the DU to perform a new lower layer configuration.
Direction: Secondary gNB or eNB to master gNB or eNB, alternatively CU to DU.
CG-Config message
-- ASN1START
-- TAG-CG-CONFIG-START

CG-Config ::=                   SEQUENCE {
    criticalExtensions                  CHOICE {
        c1                                  CHOICE{
            cg-Config                           CG-Config-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

CG-Config-IEs ::=                   SEQUENCE {
    scg-CellGroupConfig                 OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    scg-RB-Config                       OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    configRestrictModReq                ConfigRestrictModReqSCG                         OPTIONAL,
    drx-InfoSCG                         DRX-Info                                        OPTIONAL,
    candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
    measConfigSN                        MeasConfigSN                                    OPTIONAL,
    selectedBandCombination             BandCombinationInfoSN                           OPTIONAL,
    fr-InfoListSCG                      FR-InfoList                                     OPTIONAL,
    candidateServingFreqListNR          CandidateServingFreqListNR                      OPTIONAL,
    nonCriticalExtension                CG-Config-v1540-IEs                             OPTIONAL
}

[…skipped some parts…]

CG-Config-v1800-IEs ::=             SEQUENCE {
    candidateServingFreqRangeListNR-r18    CandidateServingFreqRangeListNR-r18             OPTIONAL,
    candidateServingFreqListNR-r16         CandidateServingFreqListNR-r16                  OPTIONAL,
    idc-TDM-AssistanceConfig-r18           ENUMERATED {enabled}                            OPTIONAL,
    candidateCellInfoListSubsequentCPC-r18 CandidateCellInfoListCPC-r17                    OPTIONAL,
    scpac-ReferenceConfigurationSCG-r18    ReferenceConfiguration-r18                      OPTIONAL,
    subsequentCPAC-Information-r18         CandidateCellInfoListCPC-r17                    OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                                     OPTIONAL
}

[…skipped some parts…]

CandidateCellInfoListCPC-r17 ::= SEQUENCE (SIZE (1..maxFreq)) OF CandidateCellInfo-r17

CandidateCellInfo-r17 ::=        SEQUENCE {
    ssbFrequency-r17                 ARFCN-ValueNR,
    candidateList-r17                SEQUENCE (SIZE (1..maxNrofCondCells-r16)) OF CandidateCell-r17
}

CandidateCell-r17 ::=            SEQUENCE {
    physCellId-r17                   PhysCellId,
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17)               OPTIONAL
}

-- TAG-CG-CONFIG-STOP
-- ASN1STOP

	CG-Config field descriptions

	candidateCellInfoListCPC
Contains information regarding candidate target cells for Conditional PSCell Change (CPC) that the source secondary gNB suggests the target secondary gNB to consider configuring for CPC.

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	candidateCellInfoListSN-EUTRA
Includes the MeasResultList3EUTRA as specified in TS 36.331 [10]. Contains information regarding cells that the source secondary node suggests the target secondary eNB to consider configuring. This field is only used in NE-DC.

	candidateCellInfoListSubsequentCPC
Contains information regarding candidate target cells for subsequent CPAC that the master gNB or source secondary gNB suggests the target secondary gNB to consider configuring for subsequent CPAC.

	candidateServingFreqListNR, candidateServingFreqListEUTRA
Indicates frequencies of candidate serving cells for In-Device Co-existence Indication (see TS 36.331 [10]).

	candidateServingFreqListNR-r16
indicates the candidate frequencies configured by SN for IDC. This field is only used in NR-DC.

	candidateServingFreqRangeListNR
indicates the candidate frequency ranges configured by SN for IDC. This field is only used in NR-DC.


[…skipped some parts…]
	servCellInfoListSCG-EUTRA
Indicates the carrier frequency and the transmission bandwidth of the serving cell(s) in the SCG in intra-band NE-DC. The field is needed when MN and SN operate serving cells in the same band for either contiguous or non-contiguous intra-band band combination or LTE NR inter-band band combinations where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [34]) in NE-DC.

	servCellInfoListSCG-NR
Indicates the frequency band indicator, carrier center frequency, UE specific channel bandwidth and SCS of the serving cell(s) in the SCG in intra-band (NG)EN-DC. The field is needed when MN and SN operate serving cells in the same band for either contiguous or non-contiguous intra-band band combination or LTE NR inter-band band combinations where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [34]) in (NG)EN-DC.

	subsequentCPAC-Information
Contains information about handling of stored subsequent CPAC configurations for the UE that the target secondary gNB suggests the master gNB to consider configuring for normal PSCell addition or change. It includes information about updates of execution conditions for the subsequent CPAC configurations that are to be kept at the PSCell addition/change.

	twoPHRModeSCG
Indicates if the power headroom for SCG shall be reported as two PHRs (each PHR associated with a SRS resource set) is enabled or not.



[…skipped last parts…]




