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1
Introduction
This paper discusses and proposes to provide means for gNB-CU to inform the MeasGapConfig to be applied at a gNB-DU. Further, CR is provided in [1].
2
Discussion

Current specification does not convey the MeasGapConfig explicitly for either FR1 nor FR2 within the MeasGap RRC container. This was a conscious decision in F1AP for the following reasons

· In NG-RAN case, the MeasGapConfig is carried out at the gNB-DU regardless of whether it is FR1 or FR2. In this case, MeasGapConfig is not provided/decided by gNB-CU and hence not included in the MeasGap container over F1. After the measurement gaps have been generated at gNB-DU, these are reported back to the gNB-CU as part of the DU to CU RRC Information.

· In EN-DC scenario, the handling of measurement gaps depends on whether it is FR1 or FR2

· In case of FR1, the measurement configuration, including the MeasGapConfig are always configured by the MeNB, The MeasGapConfig information is conveyed to the gNB-DU as part of CG-ConfigInfo container over F1.

· In case of FR2, handling differs depending on the scenario. If a single gap per-UE is utilized, the reported MeasGapConfig included in CG-ConfigInfo container will also be applicable for FR2. If separate gaps per FR are used, handling of MeasGapConfig for FR2 will be as in NG-RAN case.
This is evident by looking both at CG-ConfigInfo in TS 38.331 (which only includes MeasGapConfig for FR1 as part of MeasConfigMN), as well as MeasConfig in CU to DU RRC Information in TS 38.473 (which explicitly excludes MeasGapConfig).

<< Excerpt of TS 38.473 – 9.3.1.25 CU to DU RRC Information >>

	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 

For EN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.
For NG-RAN, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	-
	


<< End of excerpt of TS 38.473 – 9.3.1.25 CU to DU RRC Information >>

This behaviour was intended for the scenario of single gNB-DU and was also reported as such to RAN2 in the LS in R3-182486. The LS also explicitly notes that the scenario with multiple gNB-DUs may need further consideration. Subsequently, at RAN3#102 meeting, it was proposed to revisit this discussion accounting for such scenario in R3-186991, although with no conclusion.

R3-186991 described the problem in case of multiple gNB-DU having to generate gaps for the same FR. Likewise, two alternatives are mentioned for this scenario.

· Alt.1 derive a mechanism to exchange and negotiate the measurement gap to be used at the FR by both gNB-DUs and have gNB-CU decide the measurement gap to be applied at both gNB-DUs.

· Alt.2 take the MeasGapConfig from the existing gNB-DU (which is already known to gNB-CU) and apply it to the incoming gNB-DU. 

In our view, Alt.1 introduces unnecessary complexity. Instead, a similar result can be applied with simpler modifications in order to just relay the existing MeasGapConfig known by the gNB-CU and apply it to the incoming gNB-DU without need for any negotiation or additional signalling. Therefore, Alt.2 is preferred.

During discussion at RAN3#102 meeting, there were remarks that MeasGapConfig included within contents of CG-ConfigInfo (see Annex) can be used for these scenarios and no change is needed in F1AP. However, as it has been described in this contribution, the measurement gap information in CG-ConfigInfo, (a) is intended to convey the measurement gap from the MeNB, and hence included as part of MeasConfigMN, and (b) does not include FR2. Therefore, the CG-ConfigInfo container as it stands, is unable to fulfil the scenario where multiple gNB-DUs operating on same FR having to generate measurement gaps in both either EN-DC (for FR2) or NG-RAN (for both FR1 or FR2) cases. An alternative could be to request RAN2 to modify the CG-ConfigInfo container to be able to convey MeasGap including MeasGapConfig so that they could be applied at either FR1 or FR2 and regardless of EN-DC or NG-RAN case. However, this approach we consider more complex than a smaller modification of the existing MeasGap IE within the CU to DU RRC Information RRC container in the F1AP specification.
Proposal 1: It is proposed to allow gNB-CU to inform gNB-DU the existing measurement gap using the MeasGap IE within CU to DU RRC Information as described in [1].

3
Conclusions
Proposal 1: It is proposed to allow gNB-CU to inform gNB-DU the existing measurement gap using the MeasGap IE within CU to DU RRC Information as described in [1].
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Annex
<< TS 38.331 v15.4.0>>

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,

    ...

}

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


