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Discussion and decision
1 Introduction
Referring to the objectives in the latest WID [1], RAN2 has to specify the UTRAN cell measurement procedure to support SRVCC from NR to UTRAN CS.

· Inter-RAT measurement to support voice service continuity from 5GS to UTRAN [RAN2, RAN1].
· Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 
With regards to the ASN.1 signaling aspects, we think we can mostly adopt what have been specified in LTE RRC [2] for NR. Therefore, in this contribution we discuss how UTRAN cell measurements in LTE RRC_CONNECTED are setup, and how to adopt them in NR RRC [3].
2 Discussion
2.1 Measurement capabilities
In order to enable gNB to setup the UTRAN cell measurements, it has to know UE’s UTRA capabilities. For this purpose, we think that UE’s indication of the supported UTRA duplex modes and supported frequency bands are sufficient. In addition, for ANR purposes it is beneficial for the network to know whether the UE supports UTRA CGI reporting functionality. 
Proposal 1: For UTRAN cell measurements the UE shall indicate the supported UTRA duplex modes and supported frequency bands. In addition, the UE shall indicate whether it supports UTRA CGI reporting.
2.2 Measurement configuration
UTRAN cell measurements in LTE RRC_CONNECTED are setup by eNB per IE MeasObjectUTRA (as part of IE MeasConfig and IE MeasObjectToAddModList) in RRC reconfiguration message, see below. 
-- ASN1START

MeasObjectUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


cellsToRemoveList




CellIndexList



OPTIONAL,


-- Need ON


cellsToAddModList




CHOICE {



cellsToAddModListUTRA-FDD


CellsToAddModListUTRA-FDD,



cellsToAddModListUTRA-TDD


CellsToAddModListUTRA-TDD


}















OPTIONAL,


-- Need ON


cellForWhichToReportCGI



CHOICE {



utra-FDD






PhysCellIdUTRA-FDD,



utra-TDD






PhysCellIdUTRA-TDD


}















OPTIONAL,
-- Need ON


...,


[[
csg-allowedReportingCells-v930


CSG-AllowedReportingCells-r9
OPTIONAL

-- Need ON


]],


[[
reducedMeasPerformance-r12



BOOLEAN


OPTIONAL

-- Need ON


]]

}

CellsToAddModListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-FDD

CellsToAddModUTRA-FDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-FDD

}

CellsToAddModListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-TDD

CellsToAddModUTRA-TDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-TDD

}

CSG-AllowedReportingCells-r9 ::=

SEQUENCE {


physCellIdRangeUTRA-FDDList-r9


PhysCellIdRangeUTRA-FDDList-r9
OPTIONAL
-- Need OR

}

-- ASN1STOP

Assuming that the duplex modes FDD and (1.28 Mcps) TDD are supported, we think that the structure of IE MeasObjectUTRA can be simply adopted in NR except of the fields csg-allowedReportingCells-v930 and reducedMeasPerformance-r12:
· csg-allowedReportingCells-v930: Support of CSG cells for SRVCC from NR to UTRAN CS was not in the scope of the SA2 WI SRVCC from 5GS to 3G.
· reducedMeasPerformance-r12: Reduced measurement performance for UTRA carrier frequencies are not supported in NR.
Proposal 2: Adopt the structure of IE MeasObjectUTRA in LTE to NR except of the fields csg-allowedReportingCells-v930 and reducedMeasPerformance-r12.

The new IE MeasObjectUTRA can be simply added to NR as new extension in IE MeasObjectToAddMod, as shown below.

-- ASN1START

-- TAG-MEASOBJECTTOADDMODLIST-START

MeasObjectToAddModList ::=                  SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectToAddMod

MeasObjectToAddMod ::=                      SEQUENCE {

    measObjectId                                MeasObjectId,

    measObject                                  CHOICE {

        measObjectNR                                MeasObjectNR,

        ... ,

        measObjectEUTRA                             MeasObjectEUTRA,


measObjectUTRA

                        MeasObjectUTRA

    }

}

-- TAG-MEASOBJECTTOADDMODLIST-STOP

-- ASN1STOP

2.3 Measurement reporting configuration
UTRAN cell measurements reporting in LTE RRC_CONNECTED are setup by eNB per IE ReportConfigInterRAT (as part of IE MeasConfig and IE ReportConfigToAddModList) in RRC reconfiguration message, see below.
–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for NR, UTRAN, GERAN and CDMA2000 are labelled BN with N equal to 1, 2 and so on. The inter-RAT measurement reporting events for WLAN are labelled WN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

…
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-ThresholdUTRA




ThresholdUTRA,







b1-ThresholdGERAN




ThresholdGERAN,







b1-ThresholdCDMA2000



ThresholdCDMA2000






}





},





eventB2







SEQUENCE {






b2-Threshold1





ThresholdEUTRA,






b2-Threshold2





CHOICE {







b2-Threshold2UTRA




ThresholdUTRA,







b2-Threshold2GERAN




ThresholdGERAN,







b2-Threshold2CDMA2000



ThresholdCDMA2000






}





},




...,





eventW1-r13





SEQUENCE {






w1-Threshold-r13


WLAN-RSSI-Range-r13





},





eventW2-r13





SEQUENCE {






w2-Threshold1-r13


WLAN-RSSI-Range-r13,






w2-Threshold2-r13


WLAN-RSSI-Range-r13





},





eventW3-r13





SEQUENCE {






w3-Threshold-r13


WLAN-RSSI-Range-r13





},





eventB1-NR-r15






SEQUENCE {






b1-ThresholdNR-r15




ThresholdNR-r15,






reportOnLeave-r15




BOOLEAN





},





eventB2-NR-r15






SEQUENCE {






b2-Threshold1-r15




ThresholdEUTRA,






b2-Threshold2NR-r15




ThresholdNR-r15,






reportOnLeave-r15




BOOLEAN





}




},




hysteresis





Hysteresis,




timeToTrigger




TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells,















reportStrongestCellsForSON,















reportCGI}



}


},

maxReportCells




INTEGER (1..maxCellReport),


reportInterval




ReportInterval,



reportAmount




ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9



ENUMERATED {setup}

OPTIONAL
-- Cond reportCGI


]],


[[
reportQuantityUTRA-FDD-r10

ENUMERATED {both}

OPTIONAL
-- Need OR


]],


[[
includeLocationInfo-r11


BOOLEAN




OPTIONAL
-- Need ON


]],


[[
b2-Threshold1-v1250



CHOICE {




release






NULL,




setup






RSRQ-Range-v1250



}













OPTIONAL
-- Need ON


]],


[[
reportQuantityWLAN-r13


ReportQuantityWLAN-r13
OPTIONAL
-- Need ON


]],


[[
reportAnyWLAN-r14



BOOLEAN




OPTIONAL
-- Need ON


]],


[[
reportQuantityCellNR-r15

ReportQuantityNR-r15
OPTIONAL,
-- Need ON



maxReportRS-Index-r15


INTEGER (0..maxRS-IndexReport-r15)
OPTIONAL,
-- Need ON



reportQuantityRS-IndexNR-r15
ReportQuantityNR-r15
OPTIONAL,
-- Need ON



reportRS-IndexResultsNR


BOOLEAN




OPTIONAL,
-- Need ON



reportSFTD-Meas-r15



ENUMERATED {pSCell, neighborCells }
OPTIONAL
-- Need ON


]]

}

ThresholdUTRA ::=




CHOICE{


utra-RSCP






INTEGER (-5..91),


utra-EcN0






INTEGER (0..49)

}
ThresholdGERAN ::=



INTEGER (0..63)

ThresholdCDMA2000 ::=


INTEGER (0..63)

ReportQuantityNR-r15::=





SEQUENCE {


ss-rsrp









BOOLEAN,


ss-rsrq









BOOLEAN,


ss-sinr









BOOLEAN

}

ReportQuantityWLAN-r13 ::=

SEQUENCE {


bandRequestWLAN-r13






ENUMERATED {true}
OPTIONAL,
-- Need OR


carrierInfoRequestWLAN-r13




ENUMERATED {true}
OPTIONAL,
-- Need OR


availableAdmissionCapacityRequestWLAN-r13
ENUMERATED {true}
OPTIONAL,
-- Need OR


backhaulDL-BandwidthRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


backhaulUL-BandwidthRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


channelUtilizationRequestWLAN-r13


ENUMERATED {true}
OPTIONAL,
-- Need OR


stationCountRequestWLAN-r13




ENUMERATED {true}
OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

We think that all UTRA-relevant fields of IE ReportConfigInterRAT can be simply adopted in NR, i.e.

· Trigger types: event-triggered and periodical

· Event types: B1 and B2 with thresholds utra-RSCP and utra-EcN0
· Purpose for periodical measurements: reportStrongestCells and reportCGI (if UTRA CGI reporting functionality is supported)
· si-RequestForHO (if UTRA CGI reporting functionality is supported)
· reportQuantityUTRA-FDD: value both means that both the cpich RSCP and cpich EcN0 quantities are to be included in the measurement report
We think that purpose reportStrongestCellsForSON is not needed as SON functionality is not supported in NR. Likewise includeLocationInfo-r11 does not need to be supported for UTRAN cell measurements in NR since provisioning of detailed location information using GNSS for LTE cell measurements in NR is not supported.
Proposal 3: Adopt all UTRA-relevant parameters of IE ReportConfigInterRAT in LTE to NR, i.e. trigger types (event-triggered and periodical), event types (B1 and B2 with thresholds utra-RSCP and utra-EcN0), purpose with reportStrongestCells and reportCGI, si-RequestForHO and reportQuantityUTRA-FDD.

For performing and reporting UTRAN cell measurements the following fields are specified in LTE:

· Hysteresis = INTEGER (0..30)
· TimeToTrigger = ENUMERATED { ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256, ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560, ms5120}

· maxReportCells = 8

· ReportInterval = ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, min1, min6, min12, min30, min60, spare3, spare2, spare1}

· reportAmount = ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity}

In NR the same fields are specified for LTE cell measurements and their value ranges are identical except of ReportInterval where the value ranges in LTE and NR differ for inter-RAT measurements, i.e. in NR the additional values ms20480 and ms40960 are supported but max is limited to min30 instead of min60 in LTE.
ReportInterval ::= ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1,min6, min12, min30 }
Proposal 4: RAN2 to discuss whether to apply existing or extend the value range of ReportInterval in NR for UTRAN cell measurements.
2.4 Measurement results reporting
The measurement results for UTRAN are reported to eNB by UE per IE MeasResultListUTRA (as part of IEMeasResults) in Measurement report message, as shown below.

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA

MeasResultUTRA ::=
SEQUENCE {


physCellId






CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


},


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16))


OPTIONAL,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL,



plmn-IdentityList




PLMN-IdentityList2



OPTIONAL


}














OPTIONAL,


measResult






SEQUENCE {



utra-RSCP






INTEGER (-5..91)



OPTIONAL,



utra-EcN0






INTEGER (0..49)




OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]],



[[
primaryPLMN-Suitable-r12


ENUMERATED {true}


OPTIONAL



]]


}

}

Assuming that the duplex modes FDD and (1.28 Mcps) TDD are supported, we think that the structure of IE MeasResultListUTRA can be simply adopted in NR except of the fields additionalSI-Info-r9 and primaryPLMN-Suitable-r12:

· additionalSI-Info-r9, primaryPLMN-Suitable-r12: Both fields are related to CSG and support of CSG cells for SRVCC from NR to UTRAN CS was not in the scope of the SA2 WI SRVCC from 5GS to 3G.

Proposal 5: Adopt the structure of IE MeasResultListUTRA in LTE to NR except of the fields additionalSI-Info-r9 and primaryPLMN-Suitable-r12.

The new IE MeasResultListUTRA can be simply added to NR as new extension in measResultNeighCells, as shown below.

MeasResults ::=                         SEQUENCE {

    measId                                  MeasId,

    measResultServingMOList                 MeasResultServMOList,

    measResultNeighCells                    CHOICE {

        measResultListNR                        MeasResultListNR,

        ...,

        measResultListEUTRA                     MeasResultListEUTRA,



measResultListUTRA                    
MeasResultListUTRA

    }                                                                                                                   OPTIONAL,

    ...

}
3 Conclusion

In this contribution we have discussed how UTRAN cell measurements in LTE RRC_CONNECTED are setup, and how to adopt them in NR RRC. 
Proposal 1: For UTRAN cell measurements the UE shall indicate the supported UTRA duplex modes and supported frequency bands. In addition, the UE shall indicate whether it supports UTRA CGI reporting.

Proposal 2: Adopt the structure of IE MeasObjectUTRA in LTE to NR except of the fields csg-allowedReportingCells-v930 and reducedMeasPerformance-r12.

Proposal 3: Adopt all UTRA-relevant parameters of IE ReportConfigInterRAT in LTE to NR, i.e. trigger types (event-triggered and periodical), event types (B1 and B2 with thresholds utra-RSCP and utra-EcN0), purpose with reportStrongestCells and reportCGI, si-RequestForHO and reportQuantityUTRA-FDD.

Proposal 4: RAN2 to discuss whether to apply existing or extend the value range of ReportInterval in NR for UTRAN cell measurements.

Proposal 5: Adopt the structure of IE MeasResultListUTRA in LTE to NR except of the fields additionalSI-Info-r9 and primaryPLMN-Suitable-r12.
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