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	Reason for change:
	When the UE is experiencing overheating problem in case of EN-DC or NG EN-DC, the UE is only allowed to report reduced UE category and reduced CCs to the MN. Then to help the UE to address the overheating problem, currently the eNB has two choices for implementations according to the current specification. One is to release the SCG for the UE and another one is to coordinate with the gNB on the reduced CCs. In NR SA and MR-DC with NR as MN, the UE can also report reduced MIMO layer and/or reduced agreegated bandwidth, and the gNB can adjust the MIMO layer and aggregated bandwidth to address the UE overheating problem. For EN-DC and NG EN-DC, it is also desired that the gNB can adjust the MIMO layer of the SCG serving cell and/or reduced agreegated bandwidth of the SCG carrier for the UE, which then requires that the gNB can get the UE preferred maximum number of MIMO layer and aggregated bandwidth. However, this is not supported in the current specification.


	
	

	Summary of change:
	Add the following parameters in the CG-ConfigInfo in the inter-node message to indicate to forward the UE prefered reduced MIMO layer and reduced BW from the MN to the SN.
· allowedreducedMIMO-layersFR1

· allowedreducedMIMO-layersFR2
· allowedreducedBW-FR1
· allowedreducedBW-FR2
Impact Analysis

Impacted 5G architecture options: EN-DC
Impacted functionality:

Radio information related interactions between network nodes
Inter-operability:
If the master node is implemented according to the CR and the secondary node is not, the secondary node will not be able to interpret correctly the message. 

If the secondary node is implemented according to the CR and the master node is not, there is no interoperability issue.

	
	

	Consequences if not approved:
	The SN cannot configure the appropriate bandwidth and/or MIMO layers after UE reports overheating assistance information, which may result in the failure to address the UE’s overheating problem.
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11.2.2
Message definitions

************** Text omitted*************
–
CG-ConfigInfo

This message is used by master eNB or gNB to request the SgNB 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 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, modify or release an MCG or SCG.

Direction: Master eNB or gNB to secondary gNB, 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-Addition

    candidateCellInfoListMN         MeasResultList2NR                                             OPTIONAL,

    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)                   OPTIONAL,

    measResultCellListSFTD          MeasResultCellListSFTD                                        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-Info

    }                                                                                             OPTIONAL,

    nonCriticalExtension        SEQUENCE {}                                                       OPTIONAL
}

ConfigRestrictInfoSCG ::=       SEQUENCE {

    allowedBC-ListMRDC              BandCombinationInfoList                                       OPTIONAL,

    powerCoordination-FR1               SEQUENCE {

        p-maxNR-FR1                     P-Max                                                     OPTIONAL,

        p-maxEUTRA                      P-Max                                                     OPTIONAL,

        p-maxUE-FR1                     P-Max                                                     OPTIONAL
    }                                                                                             OPTIONAL,

    servCellIndexRangeSCG           SEQUENCE {

        lowBound                        ServCellIndex,

        upBound                         ServCellIndex

    }                                                                                             OPTIONAL,   -- Cond SN-Addition

    maxMeasFreqsSCG-NR                  INTEGER(1..maxMeasFreqsMN)                                OPTIONAL,

    maxMeasIdentitiesSCG-NR             INTEGER(1..maxMeasIdentitiesMN)                           OPTIONAL,

...,
[[
allowedreducedMaxBW-FR1                 SEQUENCE {

    reducedBW-FR1-DL                        ReducedAggregatedBandwidth,

    reducedBW-FR1-UL                        ReducedAggregatedBandwidth

}                                                                                             OPTIONAL,
allowedreducedMaxBW-FR2                 SEQUENCE {

    reducedBW-FR2-DL                        ReducedAggregatedBandwidth,

    reducedBW-FR2-UL                        ReducedAggregatedBandwidth

}                                                                                             OPTIONAL,

allowedreducedMaxMIMO-LayersFR1         SEQUENCE {

    reducedMIMO-LayersFR1-DL                MIMO-LayersDL,

    reducedMIMO-LayersFR1-UL                MIMO-LayersUL

}                                                                                             OPTIONAL,

allowedreducedMaxMIMO-LayersFR2         SEQUENCE {

    reducedMIMO-LayersFR2-DL                MIMO-LayersDL,

    reducedMIMO-LayersFR2-UL                MIMO-LayersUL

}                                                                                             OPTIONAL
]]
}

PH-TypeListMCG ::=              SEQUENCE (SIZE (1..maxNrofServingCells)) OF PH-InfoMCG

PH-InfoMCG ::=                  SEQUENCE {

    servCellIndex                       ServCellIndex,

    ph-Uplink                           PH-UplinkCarrierMCG,

    ph-SupplementaryUplink              PH-UplinkCarrierMCG                                       OPTIONAL,

    ...

}

PH-UplinkCarrierMCG ::=         SEQUENCE{

    ph-Type1or3                         ENUMERATED {type1, type3},

    ...

}

BandCombinationInfoList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationInfo

BandCombinationInfo ::=     SEQUENCE {

    bandCombinationIndex        BandCombinationIndex,

    allowedFeatureSetsList      SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntryIndex

}

FeatureSetEntryIndex ::=    INTEGER (1.. maxFeatureSetsPerBand)

DRX-Info ::=                    SEQUENCE {

    drx-LongCycleStartOffset        CHOICE {

        ms10                            INTEGER(0..9),

        ms20                            INTEGER(0..19),

        ms32                            INTEGER(0..31),

        ms40                            INTEGER(0..39),

        ms60                            INTEGER(0..59),

        ms64                            INTEGER(0..63),

        ms70                            INTEGER(0..69),

        ms80                            INTEGER(0..79),

        ms128                           INTEGER(0..127),

        ms160                           INTEGER(0..159),

        ms256                           INTEGER(0..255),

        ms320                           INTEGER(0..319),

        ms512                           INTEGER(0..511),

        ms640                           INTEGER(0..639),

        ms1024                          INTEGER(0..1023),

        ms1280                          INTEGER(0..1279),

        ms2048                          INTEGER(0..2047),

        ms2560                          INTEGER(0..2559),

        ms5120                          INTEGER(0..5119),

        ms10240                         INTEGER(0..10239)

    },

    shortDRX                            SEQUENCE {

        drx-ShortCycle                      ENUMERATED  {

                                                ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,

                                                ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,

                                                spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

        drx-ShortCycleTimer                 INTEGER (1..16)

    }                                                                                             OPTIONAL
}

MeasConfigMN ::= SEQUENCE {

    measuredFrequenciesMN               SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF NR-FreqInfo        OPTIONAL,

    measGapConfig                   SetupRelease { GapConfig }                                    OPTIONAL,

    gapPurpose                          ENUMERATED {perUE, perFR1}                                OPTIONAL,

    ...

}

MRDC-AssistanceInfo ::= SEQUENCE {

    affectedCarrierFreqCombInfoListMRDC     SEQUENCE (SIZE (1..maxNrofCombIDC)) OF AffectedCarrierFreqCombInfoMRDC,

...

}

AffectedCarrierFreqCombInfoMRDC ::= SEQUENCE {

    victimSystemType                    VictimSystemType,

    interferenceDirectionMRDC       ENUMERATED {eutra-nr, nr, other, utra-nr-other, nr-other, spare3, spare2, spare1},

    affectedCarrierFreqCombMRDC         SEQUENCE    {

        affectedCarrierFreqCombEUTRA            AffectedCarrierFreqCombEUTRA                      OPTIONAL,

        affectedCarrierFreqCombNR           AffectedCarrierFreqCombNR

    }       OPTIONAL
}

VictimSystemType ::= SEQUENCE {

    gps                         ENUMERATED {true}               OPTIONAL,

    glonass                     ENUMERATED {true}               OPTIONAL,

    bds                         ENUMERATED {true}               OPTIONAL,

    galileo                     ENUMERATED {true}               OPTIONAL,

    wlan                        ENUMERATED {true}               OPTIONAL,

    bluetooth                   ENUMERATED {true}               OPTIONAL
}

AffectedCarrierFreqCombEUTRA ::= SEQUENCE (SIZE (1..maxNrofServingCellsEUTRA)) OF ARFCN-ValueEUTRA

AffectedCarrierFreqCombNR ::= SEQUENCE (SIZE (1..maxNrofServingCells)) OF ARFCN-ValueNR

-- TAG-CG-CONFIG-INFO-STOP

-- ASN1STOP

	CG-ConfigInfo field descriptions

	allowedBC-ListMRDC

A list of indices referring to band combinations in MR-DC capabilities from which SN is allowed to select an NR band combination. Each entry refers to a band combination numbered according to supportedBandCombinationList in the UE-MRDC-Capability and the Feature Sets allowed for each band entry. All MR-DC band combinations indicated by this field comprise the LTE band combination, which is a superset of the LTE band(s) selected by MN.

	allowedreducedMaxBW-FR1
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink/uplink carriers of FR1 in SN indicated by the field, to address overheating.

	allowedreducedMaxBW-FR2
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink/uplink carriers of FR2 in SN indicated by the field, to address overheating.

	allowedreducedMaxMIMO-LayersFR1
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink/uplink MIMO layers of each serving cell operating on FR1 in SN indicated by the field, to address overheating.

	allowedreducedMaxMIMO-LayersFR2
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink/uplink MIMO layers of each serving cell operating on FR2 in SN indicated by the field, to address overheating.

	candidateCellInfoListMN, candidateCellInfoListSN
Contains information regarding cells that the master node or the source node suggests the target gNB to consider configuring.

Including CSI-RS measurement results in candidateCellInfoListMN is not supported in this version of the specification.

	configRestrictInfo

Includes fields for which SgNB is explictly indicated to observe a configuration restriction.

	maxMeasFreqsSCG-NR

Indicates the maximum number of NR inter-frequency carriers the SN is allowed to configure with PSCell for measurements.

	maxMeasIdentitiesSCG-NR

Indicates the maximum number of allowed measurement identities that the SCG is allowed to configure.

	measuredFrequenciesMN

Used by MN to indicate a list of frequencies measured by the UE.

	measGapConfig

Indicates the measurement gap configuration configured by MN.

	measResultReportCGI

Used by MN to provide SN with CGI-Info for the cell as per SN′s request.

	mcg-RB-Config

Contains the IE RadioBearerConfig of the MN, used to support delta configuration for bearer type change between MN terminated to SN terminated bearer and SN change. It is also used to indicate the PDCP duplication related information (whether duplication is configured and if so, whether it is initially activated) in SN Addition/Modification procedure.

	mrdc-AssistanceInfo

Contains the IDC assistance information for MR-DC reported by the UE (see TS 36.331 [10]).

	p-maxEUTRA

Indicates the maximum total transmit power to be used by the UE in the E-UTRA cell group (see TS 36.104 [33]).

	p-maxNR-FR1

Indicates the maximum total transmit power to be used by the UE in the NR cell group across all serving cells in frequency range 1 (FR1) (see TS 38.104 [12]) the UE can use in NR SCG.

	p-maxUE-FR1
Indicates the maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1).

	ph-InfoMCG

Power headroom information in MCG that is needed in the reception of PHR MAC CE in SCG.

	ph-SupplimentaryUplink

Power headroom information for supplementary uplink. For EN-DC, this field is absent. 

	ph-Type1or3

Type of power headroom for a serving cell in MCG (PCell and activated SCells). "type1" refers to type 1 power headroom, "type3" refers to type 3 power headroom. (See TS 38.321 [3]). 

	ph-Uplink

Power headroom information for uplink.

	powerCoordination-FR1

Indicates the maximum power that the UE can use in FR1.

	scgFailureInfo

Contains SCG failure type and measurement results. In case the sender has no measurement results available, the sender may include one empty entry (i.e. without any optional fields present) in measResultsPerMOList.

	scg-RB-Config

Contains the IE RadioBearerConfig of the SN, used to support delta configuration e.g. during SN change. This field is absent when master eNB uses full configuration option.

	servCellIndexRangeSCG

Range of serving cell indices that SN is allowed to configure for SCG serving cells.

	sourceConfigSCG

Includes the current dedicated SCG configuration in the same format as the RRCReconfiguration message, i.e. not only CellGroupConfig but also e.g. measConfig. This field is absent when master eNB uses full configuration option.


	BandCombinationInfo field descriptions

	allowedFeatureSetsList
Defines a subset of the entries in a FeatureSetCombination. Each index identifies one FeatureSetUplink/Downlink for each band entry in the associated band combination.

	bandCombinationIndex
The position of a band combination in the supportedBandCombinationList


	Conditional Presence
	Explanation

	SN-Addition
	The field is mandatory present upon SN addition.


