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1 Introduction

In the previous meeting we submitted a document initiates a discussion to come to a first baseline for the NR measurement related signalling. It was agreed to include the aspects discussed in this contribution in a continued RAN2 e-mail discussion on progressing an RRM TP. One part of our previous paper concerned proposals to avoid some deficiencies in the general LTE RRM information structure as experienced when introducing new types of measurements. This part of our paper was unfortunately not covered by the rapporteur of the e-mail. Hence, we repeat the proposals to make the information structure somewhat less rigid than LTE, again illustrating the resulting information structure by means of the resulting ASN.1 as provided in the attached TP.

2 Discussion
As discussed in [1], we propose some small changes to the LTE measurement configuration information structure in order to generalise/ improve extensibility/ support of all kind of measurements. These changes aim to address problems experienced when adding some measurements in LTE, see [1] for further details. Correspondingly, we propose the following regarding the general structure:

Proposal 1
Adopt the general LTE measurement configuration information structure with the following small changes:

· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

3 Conclusion & recommendation
The paper discusses the high level contents/ information structure of the measurement related signalling (configuration and reporting). The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal 1
Adopt the general LTE measurement configuration information structure with the following small changes:

· Measurements: a) the measurement object should be an optional part of a measurement, while b) it should also be to configure other parameters for a particular measurement i.e. that a measurement may concern more parameters than just the references to object and reporting configuration

· Report configuration: a) change most mandatory fields to optional, in particular triggerQuantity, reportQuantity and maxReportCells and b) change field purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

· Measurement report: change some of the mandatory fields to optional i.e. for some measurements there should be no need to include radio quality results of the PCell

RAN2 is furthermore requested to endorse the ASN.1 provided in the annex for merging with the RRM TP.

4 References

[1] R2-1707218 NR RRM measurement configuration (Samsung)
5 A basline ASN.1

Changes using red-colour concern some restructuring to improve/ generalise the information structure (mainly related to proposal 1). Changes using blue colour concern new NR specific parameters.
5.1 Entire measurement related configuration (top level)
MeasConfig ::=





SEQUENCE {


-- Measurements

measToRemoveList




MeasToRemoveList




OPTIONAL,
-- Need ON


measToAddModList




MeasToAddModList




OPTIONAL,
-- Need ON


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


...

}

5.2 Measurements

MeasToAddModList ::=



SEQUENCE (SIZE (1..maxMeas)) OF MeasToAddMod

MeasToAddMod ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId 






OPTIONAL,
-- Need ON

reportConfigId





ReportConfigId,


-- Parameters applicable for one particular measurement


-- Candidates (on/ off flags) for altTTT, whiteList, cellForWhichToReportCGI

useWhiteCellList




BOOLEAN,


cellForWhichToReportCGI


SEQUENCE



carrierFreq






ARFCN-ValueEUTRA,



pci








PhysCellId


}








OPTIONAL,

-- Need ON


usePSCell






BOOLEAN


OPTIONAL, 
-- Need ON


...

}

MeasToRemoveList ::=



SEQUENCE (SIZE (1..maxMeas)) OF MeasId

5.3 Objects

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

MeasObjectToAddModList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod

MeasObjectToAddModListExt-r13 ::=
SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddModExt-r13
MeasObjectToAddModList-v9e0 ::=

SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod-v9e0

MeasObjectToAddMod ::=
SEQUENCE {


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



measObjectWLAN-r13




MeasObjectWLAN-r13


...


}

}
MeasObjectNR ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


whiteCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


whiteCellsToAddModList



WhiteCellsToAddModList

OPTIONAL,

-- Need ON

measCycleSCell





MeasCycleSCell



OPTIONAL,

-- Need ON


measSubframePatternNeigh


MeasSubframePatternNeigh
OPTIONAL,

-- Need ON


measCSI-RS-ToRemoveList


MeasCSI-RS-ToRemoveList
OPTIONAL,

-- Need ON


measCSI-RS-ToAddModList


MeasCSI-RS-ToAddModList
OPTIONAL,

-- Need ON


FFS whether to use DMTC and whether CSI-RS configs are


-- better placed outside measObject to facilitate use for other purposes


...
}

5.4 Reporting configuration

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {





-- FFS To support reporting for case both RSRQ and RSRQ are to be met,






-- may use sequency of 2 optional fields by ThresholdsEUTRA






a1-Threshold





ThresholdsEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdsEUTRA




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdsEUTRA




},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdsEUTRA,






a5-Threshold2





ThresholdsEUTRA




},





...,





eventA6-r10






SEQUENCE {






a6-Offset-r10





INTEGER (-30..30),





}



},




reportOnLeave





BOOLEAN




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








CHOICE {




-- Other LTE cases for which purpose value applies:




-- reportStrongestCellsForSON, reportStrongestCSI-RSs, si-RequestForHO,




-- RSSI, SSTD, ue-RxTxTimeDiff, reportLocation, reportUL-Delay





reportStrongestCells




SEQUENCE {



},




reportCGI







SEQUENCE {



}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq}

OPTIONAL,
-- Need OR,


reportQuantity





BIT STRING





OPTIONAL,
-- Need OR

maxReportCells





INTEGER (1..maxCellReport)
OPTIONAL,
-- Need OR

reportInterval





ReportInterval



OPTIONAL,
-- Need OR

reportAmount





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


rsType







ENUMERATED {ss, csi-rs}

OPTIONAL,
-- Need OR

cellQuantityMaxBeams



ENUMERATED {rsrp, rsrq}

OPTIONAL,
-- Need OR

cellQuantityBeamThresh



ThresholdEUTRA




OPTIONAL,
-- Need OR

maxReportBeams





INTEGER (1..maxBeamReport)
OPTIONAL,
-- Need OR

...

}

5.5 Quantity configuration

QuantityConfig ::=




SEQUENCE {


quantityConfigEUTRA




QuantityConfigEUTRA




OPTIONAL,
-- Need ON


quantityConfigUTRA




QuantityConfigUTRA




OPTIONAL,
-- Need ON


quantityConfigGERAN




QuantityConfigGERAN




OPTIONAL,
-- Need ON


quantityConfigCDMA2000



QuantityConfigCDMA2000



OPTIONAL,
-- Need ON


quantityConfigWLAN




QuantityConfigWLAN




OPTIONAL
-- Need ON


...

}

QuantityConfigEUTRA ::=



SEQUENCE {


cellFilterCoeffs





SEQUENCE {



filterCoefficientSS-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientSS-RSRQ



FilterCoefficient




DEFAULT fc4



filterCoefficientCSI-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientCSI-RSRQ



FilterCoefficient




DEFAULT fc4


},


beamFilterCoeffs





SEQUENCE {



filterCoefficientSS-RSRP



FilterCoefficient




DEFAULT fc4,



filterCoefficientCSI-RSRP



FilterCoefficient




DEFAULT fc4


}



















OPTIONAL
-- Need OR
}
5.6 Measurement report

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


}

















OPTIONAL,

measResultNeighCells



CHOICE {



measResultListNR




MeasResultListNR,



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


measResultServFreqList




MeasResultServFreqList


OPTIONAL,

...
}

MeasResultListNR ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR
MeasResultNR ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResultCell





SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


},

measResultBeamListNR



SEQUENCE (SIZE (1..maxBeamReport)) OF MeasResultBeamNR
OPTIONAL

...
}

MeasResultNR ::=





CHOICE {


beamId








BeamId,


measResultBeam





SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


}

}

6 RAN2 agreements regarding measurement signalling (Annex)

R2-1707013
Report of email discussion [98#32][NR] Measurement report content
Intel Corporation
discussion
Rel-15
NR_newRAT-Core

Agreements

1:
Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 

2: Cell measurement quantities can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported.

3: The cell measurement quantities to be included in the measurement report are configurable by the network

4: maxReportCells is supported to indicate the maximum number of non serving cells to be reported by the UE (as in LTE) 

5: For event triggered reporting:

•
PCell and SCells cell quality are always included in the measurement report

•
Include cells in the cellsTriggeredList in the measurement report (same as LTE)

FFS cells to be included according to cellsTrigeredList to be clarified

6
Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)

7
If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)
8
Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

9: 
Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 

FFS Whether the cell and beam measurement quantities to be reported need to be consistent.

10: For selection of x SS blocks to be included in the measurement report for each cell:

-
x can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to x SS blocks to be included

11: For cell events (A1 to A6 events), selection of y CSI-RS resource to be included in the measurement report for each cell:

-
y can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to y CSI-RS resource to be included

FFS measurement report content for Cx events

FFS whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available

R2-1706570
Report of email discussion [98#33][NR/Measurement configuration]
MediaTek Inc.
discussion
NR_newRAT-Core

Agreements

1: 
In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.

2:
In NR, a list of 'blacklisted' cells can be configured as part of the measurement object. 

3
A list of 'whitelisted' cells can be configured as in LTE

FFS Whether the whitelisted cells are part of the measurement object as in LTE or moved to some other part of the measurement configuration.

4
For NR-SS based RRM measurement, SS burst set periodicities can be configured. 

FFS
Maximum number of possible periodicities (1 or more) per carrier. To be concluded after considering LS from RAN1.

5: NR-SS configuration for CONNECTED UE can be provided by dedicated signalling. 

6: CSI-RS measurement configuration is provided via dedicated signalling. 
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