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1 Introduction

In the RAN2-99 meeting some of agreements have been made about RRM measurement report for NR SS and CSI- RS, as listed below:
Agreements

1:
Cells in the cellsTriggeredList are reported (i.e. TTT has expired and leavinig condition has not been met, same as LTE) 

2:
Measurement quantity to be reported for cell quality can be same as trigger quantity or both RSRP/RSRQ. Measurement quantity to be reported for beam measurements  can be same as (cell) trigger quantity or both RSRP/RSRQ.

3:
For measurement events based on NR-SS, in each cell the best SS block is reported and up to x-1 next highest measured SS blocks above the absolute threshold. Theshold is the same as that used for cell quality derivation.

4
For measurement events based on CSI-RS, in each cell the best CSI-RS is reported and up to y-1 next highest measured CSI-RS above the absolute threshold. Theshold is the same as that used for cell quality derivation.

5:
Cell quality derived from NR-SS for the same cell is not included in a measurement report triggered based on CSI-RS.

6:
Cell quality derived from CSI-RS for the same cell is not included in a measurement report triggered based on NR-SS.

Agreement

1
The current beam report agreements (network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting) applies to both event-triggered reports and periodical reports
In this contribution, we will further discuss the remaining issues on measurement report and propose the measurement report ASN structure for NR.
2 Discussion 
It has been agreed that measurement report triggered by CSI-RS will not include the SS based cell quality and vice visa for event triggered measurement. However for periodical measurement report, it should be possible for the UE to report both CSI-RS based measured result and SS based event result if the network configure the UE to do so.

Proposal 1: for periodical measurement, it should be possible for the network to configure the UE to report SS based measured results and/or CSI-RS based measured results.
For periodical measurement report, the UE is required to report all applicable cell up to maxCellReport without threshold in LTE as shown below in [1], where the definition for applicable cells are different for different purpose of periodical measurement:

a) For strong cells report purpose, applicable cells are any neighbour cells detected on the associated frequency except for the cell in black cell list.

b) For ANR purpose, applicable cells are any neighbour cells detected on the associated frequency.

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if the corresponding reportConfig includes a purpose set to reportStrongestCellsForSON:

3>
consider any neighbouring cell detected on the associated frequency to be applicable;
2>
else if the corresponding reportConfig includes a purpose set to reportCGI:

3>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which has a physical cell identity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasConfig to be applicable;

2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
if the ue-RxTxTimeDiffPeriodical is configured in the corresponding reportConfig:

5>
consider only the PCell to be applicable;
4>
else if the eventA1 or eventA2 is configured in the corresponding reportConfig:

5>
consider only the serving cell to be applicable;
4>
else:

5>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;

5>
for events involving a serving cell on one frequency and neighbours on another frequency, consider the serving cell on the other frequency as a neighbouring cell;

The similar principle could be applied for NR, i.e. The UE is required to report all applicable cell up to maxCellReport, where:

For purpose of report strongest cells, the applicable cells are defined as any neighbour cells detected on the associated frequency except for the cell in black cell list; and

For purpose of ANR, any neighbour cells detected on the associated.
Proposal 2: the UE is required to report all applicable cell up to maxCellReport for periodical measurement, where:

For purpose of report strongest cells, the applicable cells are defined as any neighbour cells detected on the associated frequency except for the cell in black cell list; and

For purpose of ANR, the applicable cells are defined as any neighbour cells detected on the associated frequency.
In LTE, the UE could be configured to report best non-serving cells in measResultServFreqList in the measured result for the serving frequencies. The same mechanism could also be applied to NR as well.
Proposal 3: Like in LTE, for serving frequencies, the network may configure the UE to report the best non-serving cells in measResultServFreqList in the measured results.
Comparing to LTE measured result, the NR measured result structure would include the SS based measured result and CSI-RS based result, it would also include cell level measured result and beam level results. To simplify the measured result structure, the measured result structure for SS based measured result and CSI-RS based result could be unified to one IE MeasResultForCellandBeam as shown below:
MeasResultPerCell ::=
SEQUENCE {

CellMeasResultSS






MeasResultForCellandBeam

OPTIONAL,


CellMeasResultCSI-RS





MeasResultForCellandBeam

OPTIONAL,

}

MeasResultForCellandBeam ::=
SEQUENCE {

rsrpResult






RSRP-Range

 


OPTIONAL,


rsrqResult






RSRQ-Range

 


OPTIONAL,

beamResult






BeamResult

 


OPTIONAL

}


 


BeamResult ::=



SEQUENCE (SIZE (1..maxBeamReport)) OF MeasResultBeam 

MeasResultBeam::=
SEQUENCE {

beamID







INTEGER (1..XX),

rsrpResult






RSRP-Range 

 


OPTIONAL,


rsrqResult






RSRQ-Range

 


OPTIONAL


}

Proposal 4: the measured result structure for SS based measured result and CSI-RS based result could be unified to one IE MeasResultForCellandBeam.
3 Conclusion
In this contribution, we discussed the reaming issues for measurement report, and propose:

Proposal 1: for periodical measurement, it should be possible for the network to configure the UE to report SS based measured results and/or CSI-RS based measured results.
Proposal 2: the UE is required to report all applicable cell up to maxCellReport for periodical measurement, where:

For purpose of report strongest cells, the applicable cells are defined as any neighbour cells detected on the associated frequency except for the cell in black cell list; and

For purpose of ANR, the applicable cells are defined as any neighbour cells detected on the associated frequency.
Proposal 3: Like in LTE, for serving frequencies, the network may configure the UE to report the best non-serving cells in measResultServFreqList in the measured results.

Proposal 4: the measured result structure for SS based measured result and CSI-RS based result could be unified to one IE MeasResultForCellandBeam.
Based on the proposals above, the text proposal for the measured results are shown in the Annex.

4 Reference 
[1] TS 36.331
5 Annex: Text Proposal for the structure of MeasResults

-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell





MeasResultPerCell,

measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListNR,



measResultListEUTRA




MeasResultListEUTRA

}




measResultServFreqList



MeasResultServFreqList



OPTIONAL,

measResultForECID 




MeasResultForECID




OPTIONAL,

locationInfo





LocationInfo





OPTIONAL,

...
}
MeasResultListNR ::=



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

MeasResultNR ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList 



OPTIONAL


}


 











OPTIONAL,


measResult






MeasResultPerCell
}
MeasResultPerCell ::=
SEQUENCE {

CellMeasResultSS






MeasResultForCellandBeam

OPTIONAL,


CellMeasResultCSI-RS





MeasResultForCellandBeam

OPTIONAL,


...

}

MeasResultForCellandBeam ::=
SEQUENCE {

rsrpResult






RSRP-Range

 


OPTIONAL,


rsrqResult






RSRQ-Range

 


OPTIONAL,

beamResult






BeamResult

 


OPTIONAL

}


 


BeamResult ::=



SEQUENCE (SIZE (1..maxBeamReport)) OF MeasResultBeam 

MeasResultBeam::=
SEQUENCE {

beamID







INTEGER (1..XX),

rsrpResult






RSRP-Range 

 


OPTIONAL,


rsrqResult






RSRQ-Range

 


OPTIONAL,


...


}

MeasResultListEUTRA ::=



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

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


}
}
MeasResultServFreqList
::=
SEQUENCE (SIZE (1..maxServCell)) OF MeasResultServFreq
MeasResultServFreq::=


SEQUENCE {


servFreqId






ServCellIndex,


measResultSCell





MeasResultPerCell
OPTIONAL,


measResultBestNeighCell



SEQUENCE {



physCellId





PhysCellId,


measResultNCell




MeasResultPerCell

}














OPTIONAL,


...
}
-- ASN1STOP
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