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1	Introduction
[bookmark: _Ref178064866]Concerning inter-RAT mobility from NR to LTE, the following agreements were made at RAN2 #99 [1]:
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.

An open issue is still the structure of the measurement object. In addition, there is an open issue regarding the different types of cells, as defined in section 5.5.1 of TS38.331 (in the same way as in 36.331 for LTE) [2]:

[bookmark: _Hlk506475720]The measurement procedures distinguish the following types of cells:
1.	The serving cell(s) - these are the PCell and one or more SCells, if configured for a UE supporting CA.
2.	Listed cells - these are cells listed within the measurement object(s).
3.	Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s).
For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells.
Editor’s Note: FFS Whether the definitions of serving cells, listed cells and detected cells in 38.331 are also applicable for E-UTRAN measurement object(s).
[bookmark: _GoBack]In this paper, we address these two open issues regarding inter-RAT measurements.
2	Discussion
2.1	Cell Types
The measurement procedures distinguish between serving, listed, and detected cells. The question is which of these are to be measured and reported in the case of E-UTRA measurements in NR. For LTE intra-RAT measurements, all three cell types are measured and reported. We therefore think that, for NR inter-RAT measurements, the UE should measure and report both listed and detected cells.
[bookmark: _Toc506476211][bookmark: _Toc510525259][bookmark: _Toc510525810]For E-UTRA inter-RAT measurements in NR, UE should measure and report both listed and detected cells.
Measurement object structure 
The E-UTRA measurement object in LTE is specified in TS36.331 and has the following structure [3]:
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
	]],
	[[	
		tx-ResourcePoolToRemoveList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		tx-ResourcePoolToAddList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		fembms-MixedCarrier-r14				BOOLEAN					OPTIONAL			-- Need ON
	]]
}

In our view, the following parameters are undoubtedly needed for inter-RAT measurements in NR and should thus be included in the new measurement object:
· carrierFreq
· allowedMeasBandwidth
· presenceAntennaPort1
· offsetFreq
· cellsToRemoveList and cellsToAddModList
· blackCellsToRemoveList and blackCellsToAddModList
· widebandRSRQ-Meas
· measDS-Config
· whiteCellsToRemoveList and whiteCellsToAddModList
· 
The following parameters are already supported in LTE and they might be beneficial to have similar behaviour for inter-RAT measurements from NR compared to intra-RAT measurement within LTE. 
· altTTT-CellsToRemoveList and altTTT-CellsToAddModList
· t312
· reducedMeasPerformance
Parameters that are probably not needed:
· cellForWhichToReportCGI: This parameter can be moved to the reportConfigNR as has been mentioned in ANR related discussions.
· measSubframePatternConfigNeigh
· fembms-MixedCarrier: This will just inform the UE that the configured carrier is an MBMS related carrier. This could be useful for some slices! (?) However, purely from the RRM measurements purpose this is not required. Hence remove?
· neighCellConfig: used to provide the information related to MBSFN and TDD UL/DL configuration of neighbour cells, relative to the serving cell. Since in our case the serving cell will be an NR cell, this IE is not needed. Information about the configuration of neighbour cells can be provided for example through measSubframePatternConfigNeigh.
· measCycleSCell: used to indicate measurement cycle for SCell configured on the frequency of the MO, and thus not needed with NR serving cell.
· rmtc-Config: used to configure RSSI and channel occupancy measurement for LAA, and thus not needed.
· tx-ResourcePoolToRemoveList and tx-ResourcePoolToAddList: parameters used for V2X sidelink communication, and thus not needed.

[bookmark: _Toc506476210][bookmark: _Toc510525260][bookmark: _Toc510525811]Include the following parameters in the E-UTRA measurement object for inter-RAT measurements in NR.
a. [bookmark: _Toc510525812]carrierFreq
b. [bookmark: _Toc510525813]allowedMeasBandwidth
c. [bookmark: _Toc510525814]presenceAntennaPort1
d. [bookmark: _Toc510525815]offsetFreq
e. [bookmark: _Toc510525816]cellsToRemoveList and cellsToAddModList
f. [bookmark: _Toc510525817]blackCellsToRemoveList and blackCellsToAddModList
g. [bookmark: _Toc510525818]widebandRSRQ-Meas
h. [bookmark: _Toc510525819]measDS-Config
i. [bookmark: _Toc510525820]whiteCellsToRemoveList and whiteCellsToAddModList
j. [bookmark: _Toc510525821]altTTT-CellsToRemoveList and altTTT-CellsToAddModList
k. [bookmark: _Toc510525822]t312
l. [bookmark: _Toc510525823]reducedMeasPerformance

[bookmark: _Toc510525824]Adopt the changes to ASN.1 structure in NR.
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[bookmark: _Toc510018623]–	MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for E‑UTRA cells.
[bookmark: _Hlk497717758]Editor’s Note: FFS Details of measObjectEUTRA that can be configured via NR (not applicable for EN-DC).
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=					SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
	allowedMeasBandwidth				AllowedMeasBandwidth,
	presenceAntennaPort1				PresenceAntennaPort1,
	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
	widebandRSRQ-Meas					BOOLEAN	OPTIONAL		-- Cond WB-RSRQ
	altTTT-CellsToRemoveList			CellIndexList				OPTIONAL,		-- Need ON
	altTTT-CellsToAddModList			AltTTT-CellsToAddModList	OPTIONAL,		-- Need ON
	t312							CHOICE {
		release							NULL,
		setup							ENUMERATED {ms0, ms50, ms100, ms200,
										 ms300, ms400, ms500, ms1000}
	}														OPTIONAL,		-- Need ON
	reducedMeasPerformance			BOOLEAN 					OPTIONAL,	 	-- Need ON
	measDS-Config					MeasDS-Config				OPTIONAL		-- Need ON
	whiteCellsToRemoveList			CellIndexList				OPTIONAL,		-- Need ON
	whiteCellsToAddModList			WhiteCellsToAddModList		OPTIONAL,		-- Need ON
}


CellsToAddModList ::=				SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellId							PhysCellId,
	cellIndividualOffset				Q-OffsetRange
}

BlackCellsToAddModList ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellIdRange						PhysCellIdRange
}

AltTTT-CellsToAddModList ::=	SEQUENCE (SIZE (1..maxCellMeas)) OF AltTTT-CellsToAddMod

AltTTT-CellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellIdRange						PhysCellIdRange
}

WhiteCellsToAddModList ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF WhiteCellsToAddMod

WhiteCellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellIdRange						PhysCellIdRange
}

-- ASN1STOP




Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For E-UTRA inter-RAT measurements in NR, UE should measure and report both listed and detected cells.
Proposal 2	Include the following parameters in the E-UTRA measurement object for inter-RAT measurements in NR.
a.	carrierFreq
b.	allowedMeasBandwidth
c.	presenceAntennaPort1
d.	offsetFreq
e.	cellsToRemoveList and cellsToAddModList
f.	blackCellsToRemoveList and blackCellsToAddModList
g.	widebandRSRQ-Meas
h.	measDS-Config
i.	whiteCellsToRemoveList and whiteCellsToAddModList
j.	altTTT-CellsToRemoveList and altTTT-CellsToAddModList
k.	t312
l.	reducedMeasPerformance
Proposal 3	Adopt the changes to ASN.1 structure in NR.
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