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1 Introduction

It has been agreed to support LTE and NR inter-RAT mobility, and the following agreement has been made on measurement events from E-TURAN to NR in RAN2-99:
Agreements:

1:
The following events for inter RAT measurements from NR to LTE are supported:

Event B1: Inter RAT neighbour becomes better than threshold

Event B2:
 PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2

2:
Periodical inter-RAT measurement report configuration shall be supported in NR.

3: The measurement object for LTE in NR specification could reuse structure of measurement object for LTE frequency defined in LTE specification.

4: introduce separate MeasResults IE for NR and LTE.

In this contribution, we discuss the remaining open issue on configuration of measurement objection for EUTRAN.
2 Discussion 
It has been agreed that “The measurement object for LTE in NR specification could reuse structure of measurement object for LTE frequency defined in LTE specification”. The detail parameters on the LTE measurement object in NR would need to be analysed case by case, we analysis the need of each IE based on the structure in LTE in TS 36.331 as below:

MeasObjectEUTRA ::=




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


cellForWhichToReportCGI



PhysCellId




OPTIONAL,

-- Need ON


...,


[[measCycleSCell-r10



MeasCycleSCell-r10

OPTIONAL,

-- Need ON



measSubframePatternConfigNeigh-r10
MeasSubframePatternConfigNeigh-r10
OPTIONAL






-- Need ON


]],


[[widebandRSRQ-Meas-r11



BOOLEAN
OPTIONAL

-- Cond WB-RSRQ


]],


[[
altTTT-CellsToRemoveList-r12
CellIndexList



OPTIONAL,

-- Need ON



altTTT-CellsToAddModList-r12
AltTTT-CellsToAddModList-r12
OPTIONAL,

-- Need ON



t312-r12





CHOICE {




release






NULL,




setup






ENUMERATED {ms0, ms50, ms100, ms200,












 ms300, ms400, ms500, ms1000}



}













OPTIONAL,

-- Need ON


reducedMeasPerformance-r12

BOOLEAN 




OPTIONAL,
 
-- Need ON



measDS-Config-r12



MeasDS-Config-r12


OPTIONAL

-- Need ON 

]],


[[




whiteCellsToRemoveList-r13

CellIndexList



OPTIONAL,

-- Need ON



whiteCellsToAddModList-r13

WhiteCellsToAddModList-r13
OPTIONAL,

-- Need ON



rmtc-Config-r13



RMTC-Config-r13


OPTIONAL,

-- Need ON



carrierFreq-r13




ARFCN-ValueEUTRA-v9e0

OPTIONAL


-- Need ON


]]

}

We assume the following parameters are needed in NR inter-RAN measurement and should have the same definition in LTE:

Frequency and bandwidth info: carrierFreq, allowedMeasBandwidth, presenceAntennaPort1, offsetFreq, widebandRSRQ-Meas-r11
Listed cell: cellsToRemoveList, cellsToAddModList
Black list: blackCellsToRemoveList ,blackCellsToAddModList
ANR info: cellForWhichToReportCGI
Measurement timing info: measSubframePatternConfigNeigh-r10
The following parameters may not be necessary in NR for inter-RAT measurement:

Neighbour cell configure

The IE NeighCellConfig is used to provide the information related to MBSFN and TDD UL/DL configuration of neighbour cells comparing with serving cell, since the UE may not have serving cell in LTE (expect for NE-DC), this IE would not be necessary for NR inter-RAT measurement. measSubframePatternConfigNeigh should be enough for the UE to perform measurement on TDD carrier or carrier configured with MBSFN sbuframe.
rmtc-Config-r13

this IE is used to configured RSSI measurement for LAA, it would not be necessary for NR.
t312-r12
this IE is sued to configure T312 which is used for early re-establishment, it would not be necessary for NR inter-RAT measurement.
whiteCellsList
In last RAN2 meeting, it has been agreed that whitecelllist is not supported for NR measurement in LTE (Bx events) due to no used case is identified. The similar principle should be applied for NR inter-RAT measurement and thus the whitecelllist would not be necessary for NR inter-RAT measurement.
measCycleSCell-r10
This IE is used to configure the measurement cycle for the frequency of deactivated serving cell. It should not be necessary for NR inter-RAT measurement.
measDS-Config-r12
This IE is used to configured discover signal measurement. And it contains CSI-RS configuration in EUTRAN, it would be complexity to support EUTRAN CSI-RS based measurement configuration in NR, it is not suggest to support this configuration in NR.
Since the support of altTTT and reducedMeasPerformance are still FFS for NR measurement, the following parameters may to be further discussed depend on whether they are supported for NR frequency measurement itself:

altTTT
reducedMeasPerformance

Based on the analysis above, we suggest the following structure for measObjectEUTRA in NR:
MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


offsetFreqEUTRAN




Q-OffsetRangeEUTRAN



OPTIONAL,

cellsToRemoveListEUTRAN



CellIndexListEUTRAN



OPTIONAL,


cellsToAddModListEUTRAN



CellsToAddModListEUTRAN


OPTIONAL,


blackCellsToRemoveListEUTRAN

CellIndexListEUTRAN



OPTIONAL,


blackCellsToAddModListEUTRAN

BlackCellsToAddModListEUTRAN
OPTIONAL,


cellForWhichToReportCGIEUTRAN

PhysCellIdEUTRAN



OPTIONAL,


measSubframePatternConfigNeigh

MeasSubframePatternConfigNeigh
OPTIONAL,


cellForWhichToReportCGI



EUTRA-PhysCellId



OPTIONAL,

widebandRSRQ-Meas




BOOLEAN
OPTIONAL


}

Proposal 2: the following IEs in LTE MO are necessary in NR for inter-RAT measurement configuration:
Frequency and bandwidth info: carrierFreq, allowedMeasBandwidth, presenceAntennaPort1, offsetFreq, widebandRSRQ-Meas

Listed cell: cellsToRemoveList, cellsToAddModList
Black list: blackCellsToRemoveList ,blackCellsToAddModList
ANR info: cellForWhichToReportCGI
Measurement timing info: measSubframePatternConfigNeigh, measDS-Config
3 Conclusion
In this contribution, we discussed measurement configuration for inter-RAT measurement from EUTRAN to NR, and propose:

Proposal 1: In NR for inter-RAT measurement on EUTRA, the UE needs to measure and report on listed cells and detected cells.
Proposal 2: the following IEs in LTE MO are necessary in NR for inter-RAT measurement configuration:

Frequency and bandwidth info: carrierFreq, allowedMeasBandwidth, presenceAntennaPort1, offsetFreq, widebandRSRQ-Meas

Listed cell: cellsToRemoveList, cellsToAddModList
Black list: blackCellsToRemoveList ,blackCellsToAddModList
ANR info: cellForWhichToReportCGI
Measurement timing info: measSubframePatternConfigNeigh, measDS-Config
4 Reference
[1] TS 36.331

5 Text proposal

–
MeasObjectEUTRA

The IE MeasObjectEUTRA specifies information applicable for E‑UTRA cells.
MeasObjectEUTRA information element

-- ASN1START

-- TAG-MEAS-MeasObjectEUTRA-NR-START

MeasObjectEUTRA ::=






SEQUENCE {


carrierFreq








ARFCN-ValueEUTRA











allowedMeasBandwidth





EUTRA-AllowedMeasBandwidth
    OPTIONAL,


cellsToRemoveListEUTRAN





EUTRA-CellIndexList,


OPTIONAL,



cellsToAddModListEUTRAN





EUTRA-CellsToAddModList

    OPTIONAL,


blackCellsToRemoveListEUTRAN



EUTRA-CellIndexList



OPTIONAL,


blackCellsToAddModListEUTRAN



EUTRA-BlackCellsToAddModList
OPTIONAL,


eUTRA-MeasSubframePatternConfigNeigh

EUTRA-MeasSubframePatternConfigNeigh OPTIONAL,

cellForWhichToReportCGI





EUTRA-PhysCellId



OPTIONAL,

eUTRA-PresenceAntennaPort1




EUTRA-PresenceAntennaPort1 
OPTIONAL,

eUTRA-Q-OffsetRange






EUTRA-Q-OffsetRange 
OPTIONAL,

...

}
EUTRA-CellIndexList ::=





SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF CellIndexEUTRA
CellIndexEUTRA ::=






INTEGER (1..maxCellMeasEUTRA)

EUTRA-CellsToAddModList ::=



SEQUENCE (SIZE (1.. maxCellMeasEUTRA)) OF CellsToAddModEUTRA
CellsToAddModEUTRA ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeasEUTRA),


physCellId






EUTRA-PhysCellId,


cellIndividualOffset



EUTRA-Q-OffsetRange

}

EUTRA-BlackCellsToAddModList ::=


SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF BlackCellsToAddModEUTRA
BlackCellsToAddModEUTRA ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeasEUTRA),


physCellIdRange





EUTRA-PhysCellIdRange

}

EUTRA-MeasSubframePatternConfigNeigh::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList




MeasSubframeCellListEUTRA
OPTIONAL

}

}

MeasSubframeCellListEUTRA ::=
SEQUENCE (SIZE (1..maxCellMeasEUTRA)) OF EUTRA-PhysCellIdRange

MeasSubframePatternEUTRA ::= CHOICE {


subframePatternFDD-r10



BIT STRING (SIZE (40)),


subframePatternTDD-r10



CHOICE {



subframeConfig1-5-r10




BIT STRING (SIZE (20)),



subframeConfig0-r10





BIT STRING (SIZE (70)),



subframeConfig6-r10





BIT STRING (SIZE (60)),



...


},


...

}
-- TAG-MEAS-MeasObjectEUTRA-NR-STOP

-- ASN1STOP


–
ARFCN-ValueEUTRA
The IE ARFCN-ValueEUTRA is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, as defined in TS 36.101 [42]. In dedicated signalling, The network only provides an EARFCN corresponding to an E-UTRA band supported by the UE.

ARFCN-ValueEUTRA information element

-- ASN1START

-- TAG-ARFCN-VALUE-EUTRA-START

ARFCN-ValueEUTRA ::=



INTEGER (0..maxEARFCN)

-- TAG-ARFCN-VALUE-EUTRA-STOP

-- ASN1STOP

–
EUTRA-AllowedMeasBandwidth
The IE EUTRA-AllowedMeasBandwidth is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104 [47]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicate 6, 15, 25, 50, 75 and 100 resource blocks respectively.

AllowedMeasBandwidth information element

-- ASN1START

-- TAG-EUTRA-ALLOWED-MEAS-BANDWIDTH-START

EUTRA-AllowedMeasBandwidth ::=



ENUMERATED {mbw6, mbw15, mbw25, mbw50, mbw75, mbw100}

-- TAG-EUTRA- ALLOWED-MEAS-BANDWIDTH-STOP

-- ASN1STOP

–
EUTRA-PhysCellId
The IE EUTRA-PhysCellId is used to indicate the physical layer identity of the cell, as defined in TS 36.211 [21].

EUTRA-PhysCellId information element

-- ASN1START

-- TAG-EUTRA-PHYS-CELL-ID-START

EUTRA-PhysCellId ::=





INTEGER (0..503)

-- TAG-EUTRA-PHYS-CELL-ID-STOP

-- ASN1STOP

–
EUTRA-PhysCellIdRange
The IE EUTRA-PhysCellIdRange is used to encode either a single or a range of physical cell identities. The range is encoded by using a start value and by indicating the number of consecutive physical cell identities (including start) in the range. For fields comprising multiple occurrences of EUTRA-PhysCellIdRange, NW may configure overlapping ranges of physical cell identities.

EUTRA-PhysCellIdRange information element

-- ASN1START

-- TAG-EUTRA-PHYS-CELL-ID-RANGE-START

EUTRA-PhysCellIdRange ::=


SEQUENCE {


start






EUTRA-PhysCellId,


range






ENUMERATED {











n4, n8, n12, n16, n24, n32, n48, n64, n84,











n96, n128, n168, n252, n504, spare2,











spare1} 




OPTIONAL
-- Need N
}

-- TAG-EUTRA-PHYS-CELL-ID-RANGE-STOP

-- ASN1STOP

–
EUTRA-PresenceAntennaPort1

The IE EUTRA-PresenceAntennaPort1 is used to indicate whether all the neighbouring cells use Antenna Port 1. When set to TRUE, the UE may assume that at least two cell-specific antenna ports are used in all neighbouring cells.

EUTRA-PresenceAntennaPort1 information element

-- ASN1START

-- TAG-EUTRA-PRESENCE-ANTENNA-PORT1-START

EUTRA-PresenceAntennaPort1 ::=



BOOLEAN
-- TAG-EUTRA-PRESENCE-ANTENNA-PORT1-STOP
-- ASN1STOP

–
EUTRA-Q-OffsetRange
The IE EUTRA-Q-OffsetRange is used to indicate a cell, or frequency specific offset to be applied when evaluating candidates for cell re-selection or when evaluating triggering conditions for measurement reporting. The value in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

EUTRA-Q-OffsetRange information element

-- ASN1START

EUTRA-Q-OffsetRange ::=





ENUMERATED {













dB-24, dB-22, dB-20, dB-18, dB-16, dB-14,













dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,













dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5,













dB6, dB8, dB10, dB12, dB14, dB16, dB18,













dB20, dB22, dB24}
-- ASN1STOP

–
Multiplicity and type constraint definitions

-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb







INTEGER ::=
ffsValue

-- Maximum number of DL band combinations
maxBasebandProcComb





INTEGER ::=
ffsValue

-- Maximum number of base band processing combinations
maxCellMeasEUTRA





INTEGER ::= ffsValue 
-- Maximum number of cells in EUTRAN 
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