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[bookmark: _Ref462817227]Introduction
The IE measObjectEUTRA has been introduced in the latest 38.331 specification [1] based on the following agreements in RAN2#102 Busan meeting.


Agreements:
1: 	In NR for inter-RAT measurement on EUTRA, the UE needs to measure and report on listed cells and detected cells.
2: 	The following IEs in LTE MO are necessary in NR for inter-RAT measurement configuration:
Frequency and bandwidth info: carrierFreq, allowedMeasBandwidth, presenceAntennaPort1, offsetFreq, 
Listed cell: cellsToRemoveList, cellsToAddModList
Black list: blackCellsToRemoveList ,blackCellsToAddModList
ANR info: cellForWhichToReportCGI
FFS: measSubframePatternConfigNeigh
FFS: widebandRSRQ-Meas

In this paper, we discuss the FFSs in the agreement and additional issue related to filtering parameters. 
[bookmark: _Ref178064866][bookmark: _Ref462918989]Discussion
L3 filtering parameters configuration for LTE measurements
In LTE, the filtering parameters were provided as part of the quantityConfig provided in measConfig and there was only one set of filtering coefficients that were applicable for all the configured measurement objects (i.e., all inter-frequency EUTRA measObjects). In NR, there are two sets of filtering parameters configured in the quanitytConfig provided in measConfig and the UE is informed of the filtering set to be used for a given frequency via the measObject. 
Now that the EUTRA related measurement object is introduced in NR RRC specifications, one needs to ensure that the filtering parameters for the EUTRA related measurement object is also captured in the specifications. There are two ways to do this;
1) MeasObjectEUTRA also includes an index, QuantityConfigIndex, similar to MeasObjectNR. This option will enable different filtering parameter configurations (binary selection between the ones provided in QuantityConfig) for different EUTRA related frequencies.
[bookmark: _Toc510018623]–	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,	
	cellForWhichToReportCGI						EUTRA-PhysCellId				OPTIONAL,
	eUTRA-PresenceAntennaPort1					EUTRA-PresenceAntennaPort1 	OPTIONAL,
	eUTRA-Q-OffsetRange							EUTRA-Q-OffsetRange 	OPTIONAL,
	quantityConfigIndex							INTEGER (1… maxNrofQuantityConfig),	
	...
}

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
}



-- TAG-MEAS-MeasObjectEUTRA-NR-STOP
-- ASN1STOP

2) A new parameter, quantityConfigEUTRA is added to the QuantityConfig which is applicable to all EUTRA related measurement objects. This will allow similar UE behaviour in LTE as the current UEs of rel-14 in LTE i.e., the same filtering coefficients are applicable for all EUTRA related measurement objects.

–	QuantityConfig
[bookmark: _Hlk506886271]The IE QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.
QuantityConfig information element
-- ASN1START
-- TAG-QUANTITY-CONFIG-START

	
[bookmark: _Hlk501360184]QuantityConfig ::=					SEQUENCE {
[bookmark: _Hlk512320293]	quantityConfigNR-List				SEQUENCE (SIZE (1..maxNrofQuantityConfig)) OF QuantityConfigNR			OPTIONAL,	-- Need M
	quantityConfigEUTRA				QuantityConfigEUTRA			OPTIONAL,	-- Need M
	...
}

QuantityConfigNR::=					SEQUENCE {
	quantityConfigCell					QuantityConfigRS,
	quantityConfigRS-Index				QuantityConfigRS														OPTIONAL	-- Need M
}

[bookmark: _Hlk500246926]QuantityConfigRS ::=				SEQUENCE {
	ssb-FilterConfig					FilterConfig,
	cs-RS-FilterConfig					FilterConfig
}

[bookmark: _Hlk508961027]FilterConfig ::=					SEQUENCE {
	filterCoefficientRSRP				FilterCoefficient										DEFAULT fc4,
	filterCoefficientRSRQ				FilterCoefficient										DEFAULT fc4,
	filterCoefficientRS-SINR			FilterCoefficient										DEFAULT fc4
}

QuantityConfigEUTRA::=					SEQUENCE {
	filterCoefficientRSRP				FilterCoefficient										DEFAULT fc4,
	filterCoefficientRSRQ				FilterCoefficient										DEFAULT fc4,
	filterCoefficientRS-SINR			FilterCoefficient										DEFAULT fc4
}

-- TAG-QUANTITY-CONFIG-STOP
-- ASN1STOP

RAN2 is requested to discuss these options and select one.
Proposal 1	RAN2 is discuss whether to provide EUTRA specific filtering parameters like NR (as quantityConfigIndex in measurement object) or via additional EUTRA specific quantity configuration (quantityConfigEUTRA in QuantityConfig). 

Provision of subframe info about non-MBSFN subframes
The parameter measSubframePatternConfigNeigh is used in EUTRAN to provide information about which subframes are to be used for CRS related measurements i.e., the subframes indicated by this field are not MBSFN specific and hence can be used for CRS measurements. This is configured via the corresponding measurement object.
MeasSubframePatternConfigNeigh-r10 ::=	CHOICE {
	release									NULL,
	setup									SEQUENCE {
		measSubframePatternNeigh-r10			MeasSubframePattern-r10,
		measSubframeCellList-r10				MeasSubframeCellList-r10	OPTIONAL	-- Cond always
	}
}

MeasSubframeCellList-r10 ::=	SEQUENCE (SIZE (1..maxCellMeas)) OF PhysCellIdRange

 
measSubframePatternNeigh
Time domain measurement resource restriction pattern applicable to neighbour cell RSRP and RSRQ measurements on the carrier frequency indicated by carrierFreq. For cells in measSubframeCellList the UE shall assume that the subframes indicated by measSubframePatternNeigh are non-MBSFN subframes, and have the same special subframe configuration as PCell.
–	MeasSubframePattern
The IE MeasSubframePattern is used to specify a subframe pattern. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where SFN is that of PCell and x is the size of the bit string divided by 10. "1" denotes that the corresponding subframe is used.
MeasSubframePattern information element
-- ASN1START

MeasSubframePattern-r10 ::= 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)),
		...
	},
	...
}

-- ASN1STOP

In NR, there is no support for the MBSFN type of services. However, the neighboring EUTRAN cell might have MBSFN type of service enabled. Therefore when a UE connected to NR needs to measure on the neighboring LTE cells, it needs to know which subframe needs to be used for CRS related measurements. Based on the above it is proposed to include the ‘MeasSubframePatternConfigNeigh’ related parameters in NR RRC specification also.
Proposal 2	Include measSubframePatternConfigNeigh in the MeasObjectEUTRA and also include MeasSubframePattern as an EUTRA specific IE. 

Wideband RSRQ related configuration
For a wideband carrier, performing RRM measurements based only on the central PRBs was inefficient in EUTRAN. This is especially true when the interference pattern along the bandwidth of the cell varied quite a lot. In order to resolve this, wideband RSRQ measurements were introduced. When this is enabled UE does wideband RSSI measurement on LTE carrier for this measurement object.  Thus, all RSRQ measurement configured in a reportconfig linked to measurement object that has set this field true have used wideband RSSI as interference measurement. 
	[[widebandRSRQ-Meas-r11				BOOLEAN	OPTIONAL		-- Cond WB-RSRQ
	]],

widebandRSRQ-Meas
If this field is set to TRUE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16].

It would be good to have this option in NR for EUTRAN measurement object to have comparable measurement results with LTE node configured measurements if this is enabled in MOs therein. Therefore, we propose to include this parameter in measObjectEUTRA in NR RRC specification.
Proposal 3	Include widebandRSRQ-Meas in the MeasObjectEUTRA. 

Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365]In this contribution, we have the following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1	RAN2 is discuss whether to provide EUTRA specific filtering parameters like NR (as quantityConfigIndex in measurement object) or via additional EUTRA specific quantity configuration (quantityConfigEUTRA in QuantityConfig). 
Proposal 2	Include measSubframePatternConfigNeigh in the MeasObjectEUTRA and also include MeasSubframePattern as an EUTRA specific IE. 
Proposal 3	Include widebandRSRQ-Meas in the MeasObjectEUTRA. 


