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Introduction
As part of the email discussion [1] associated to Dual connectivity (DC) related measurements in MDT, companies have expressed interest in supporting the DC measurements in logged MDT. It is already agreed that legged MDT continuity cannot span RATs.
Agreements:
2: Logged MDT continuity could not span RATs and systems, e.g. when cell reselection to/from NR. Different system mentioned here means different core network.
In this contribution, we would like to first understand the above agreement and also check the motivation for this agreement and also we would like to differentiate the configuration aspects associated to logged MDT from the measurements related to the logged MDT.
[bookmark: _Ref178064866]Discussion
Consider the scenario as depicted in Figure 1. In the figure, a UE is depicted to move from the left-most LTE cell to the NR cell (at location-A) and then coming back to the coverage of LTE cell at location-B. Let us assume that the UE is configured with logged MDT when the UE was in connected mode in the left most LTE cell. Based on the above agreement, the MDT continuity could not span RATs and at location-A the UE stops performing the MDT logging. However, it is not clear if the UE restarts the LDT logging when the UE comes back to the coverage of the LTE cell again assuming the ‘duration’ configured in the logged MDT configuration has not expired.
1. [bookmark: _Toc7712042][bookmark: _Toc7712612] It is not clear if the UE continues to log a given RAT’s logged MDT measurements when the UE performs ping-pong cell reselection across RATs.
1. [bookmark: _Toc7712618][bookmark: _GoBack]RAN2 to clarify if the UE continues with the logging of measurements associated to logged MDT in the RAT that configured the MDT when the UE performs a ping-pong reselection involving another RAT.
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[bookmark: _Ref7711645]Figure 1 : A scenario involving inter-RAT cell reselections at point-A (from LTE to NR) and at point-B (from NR to LTE).
Independent of the clarification of proposal-1, we would like to understand what the fundamental limitation is associated to intra-system inter-RAT continuity for logged MDT when the involved RATs are LTE and NR. As part of the logged MDT configuration in LTE, the OAM can provide the following configurations [2].
1) Area Scope 
2) Logging interval
3) Logging duration
4) Trace collection entity ID
5) MDT PLMN List
6) MBSFN area list
7) Bluetooth beacon IDs
8) WLAN AP list
-- ASN1START

LoggedMeasurementConfiguration-r10 ::=	SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			loggedMeasurementConfiguration-r10		LoggedMeasurementConfiguration-r10-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture				SEQUENCE {}
	}
}


LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {		
	traceReference-r10				TraceReference-r10,
	traceRecordingSessionRef-r10	OCTET STRING (SIZE (2)),
	tce-Id-r10						OCTET STRING (SIZE (1)),
	absoluteTimeInfo-r10			AbsoluteTimeInfo-r10,
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,	-- Need OR
	loggingDuration-r10				LoggingDuration-r10,
	loggingInterval-r10				LoggingInterval-r10,
	nonCriticalExtension			LoggedMeasurementConfiguration-v1080-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1080-IEs ::= SEQUENCE {
	lateNonCriticalExtension-r10	OCTET STRING						OPTIONAL,
	nonCriticalExtension			LoggedMeasurementConfiguration-v1130-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1130-IEs ::= SEQUENCE {
	plmn-IdentityList-r11			PLMN-IdentityList3-r11		OPTIONAL,	-- Need OR
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,	-- Need OR
	nonCriticalExtension			LoggedMeasurementConfiguration-v1250-IEs	OPTIONAL
}

LoggedMeasurementConfiguration-v1250-IEs ::= SEQUENCE {
	targetMBSFN-AreaList-r12	TargetMBSFN-AreaList-r12		OPTIONAL,	-- Need OP
	nonCriticalExtension			LoggedMeasurementConfiguration-v1530-IEs					OPTIONAL
}

LoggedMeasurementConfiguration-v1530-IEs ::= SEQUENCE {
	bt-NameList-r15					BT-NameList-r15					OPTIONAL, 	--Need OR
	wlan-NameList-r15				WLAN-NameList-r15				OPTIONAL, 	--Need OR
	nonCriticalExtension			SEQUENCE {}						OPTIONAL
}

TargetMBSFN-AreaList-r12 ::=			SEQUENCE (SIZE (0..maxMBSFN-Area)) OF TargetMBSFN-Area-r12

TargetMBSFN-Area-r12 ::=				SEQUENCE {
	mbsfn-AreaId-r12					MBSFN-AreaId-r12		OPTIONAL,	-- Need OR
	carrierFreq-r12						ARFCN-ValueEUTRA-r9,
	...
}

LTE MDT configuration is taken as the baseline for NR MDT configuration. Of all these parameters used in LTE logged MDT configuration, only MBSFN area related configuration is not supported in NR and the rest of the configurations are baseline for logged MDT in NR also. 
1. [bookmark: _Toc3825686][bookmark: _Toc3970861][bookmark: _Toc4480460][bookmark: _Toc6946687][bookmark: _Toc6994343][bookmark: _Toc7005857][bookmark: _Toc7006262][bookmark: _Toc7522045][bookmark: _Toc7522759][bookmark: _Toc7712043][bookmark: _Toc7712613]The logged MDT configuration in NR is like that of LTE but for MBSFN area specific logging in LTE.
While the UE is in the idle mode in LTE, the UE logs not only serving cell related measurements but also the neighboring cells’ measurements. The neighbor cells’ related measurements include those from the other LTE cells and from legacy RATs like 3G and 2G.
LogMeasInfo-r10 ::=		SEQUENCE {
	locationInfo-r10					LocationInfo-r10				OPTIONAL,
	relativeTimeStamp-r10				INTEGER (0..7200),
	servCellIdentity-r10				CellGlobalIdEUTRA,
	measResultServCell-r10				SEQUENCE {
		rsrpResult-r10						RSRP-Range,
		rsrqResult-r10						RSRQ-Range
	},
	measResultNeighCells-r10			SEQUENCE {
		measResultListEUTRA-r10				MeasResultList2EUTRA-r9		OPTIONAL,
		measResultListUTRA-r10				MeasResultList2UTRA-r9		OPTIONAL,
		measResultListGERAN-r10				MeasResultList2GERAN-r10	OPTIONAL,
		measResultListCDMA2000-r10			MeasResultList2CDMA2000-r9	OPTIONAL
	}	OPTIONAL,

1. [bookmark: _Toc7522046][bookmark: _Toc7522760][bookmark: _Toc7712044][bookmark: _Toc7712614]A UE in idle mode in LTE logs serving cell measurements and neighboring LTE,3G and 2G cells’ measurements.
However, if the UE happens to reselect to another RAT while being in idle, the UE stops performing logged MDT according to the agreements from the RAN2#105bis meeting.
1. [bookmark: _Toc7522047][bookmark: _Toc7522761][bookmark: _Toc7712045][bookmark: _Toc7712615] A UE that is configured with logged MDT by an LTE cell, stops logging the measurements upon changing the RAT.
We think that this behavior (of stopping the logging of MDT measurements upon changing the RAT) is limiting when the UE performs cell reselection to another NR cell (intra-system). As the MDT configuration associated to NR cells are very similar in nature (configuration, logging and reporting aspects) and the UE can continue to log the measurements and report it to either the new NR cell or to some other LTE cell in the future. This requires some changes in the reporting ASN.1 structure but we do not think this is very difficult to achieve. We have provided what can be a possible implementation of such a change in the appendix but we would like to leave it to work item phase. 
1. [bookmark: _Toc7522048][bookmark: _Toc7522762][bookmark: _Toc7712046][bookmark: _Toc7712616]With some small modifications in the ASN.1 structure associated to LogMeasInfoList, the measurements associated to both LTE and NR serving cells can be included in the same logged MDT report.
These measurements can be included by the UE independent of whether the UE supports DC related features or not and whether the UE has received the MDT configuration from an LTE node or an NR node. 
1. [bookmark: _Toc7522763][bookmark: _Toc7712047][bookmark: _Toc7712617]The measurements logged towards NR serving cells and LTE serving cells is independent of whether the logged MDT configuration was received from a LTE cell or an NR cell and whether the UE supports the DC feature or not.
1. [bookmark: _Toc7524573][bookmark: _Toc3825697][bookmark: _Toc3970871][bookmark: _Toc4480470][bookmark: _Toc4480507][bookmark: _Toc6946681][bookmark: _Toc7005867][bookmark: _Toc7005932][bookmark: _Toc7006259][bookmark: _Toc7014003][bookmark: _Toc7522049][bookmark: _Toc7522764][bookmark: _Toc7712048][bookmark: _Toc7712619]The logged MDT configuration configured by an LTE cell connected to 5GC is valid when the UE camps in an NR cell and vice versa.
1. [bookmark: _Toc7524574][bookmark: _Toc7712049][bookmark: _Toc7712620]After the inter-RAT cell reselection, the logged MDT configuration is maintained if the reselection is intra-system, and the UE continues to log the measurements. 
1. [bookmark: _Toc7524575][bookmark: _Toc7712050][bookmark: _Toc7712621]RAN2 supports the inclusion of LTE connected to 5GC and NR serving cells’ measurements in the same logged MDT report.
1. [bookmark: _Toc7522765][bookmark: _Toc7524576][bookmark: _Toc7712051][bookmark: _Toc7712622]A UE capable of NR and LTE measurements, logs the NR and LTE connected to 5GC related serving cell measurements independent of whether the UE supports the DC feature or not.
Conclusion
In section 2 we made the following observations:
Observation 1	It is not clear if the UE continues to log a given RAT’s logged MDT measurements when the UE performs ping-pong cell reselection across RATs.
Observation 2	The logged MDT configuration in NR is like that of LTE but for MBSFN area specific logging in LTE.
Observation 3	A UE in idle mode in LTE logs serving cell measurements and neighboring LTE,3G and 2G cells’ measurements.
Observation 4	A UE that is configured with logged MDT by an LTE cell, stops logging the measurements upon changing the RAT.
Observation 5	With some small modifications in the ASN.1 structure associated to LogMeasInfoList, the measurements associated to both LTE and NR serving cells can be included in the same logged MDT report.
Observation 6	The measurements logged towards NR serving cells and LTE serving cells is independent of whether the logged MDT configuration was received from a LTE cell or an NR cell and whether the UE supports the DC feature or not.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to clarify if the UE continues with the logging of measurements associated to logged MDT associated to the RAT that configured the MDT to the UE when the UE performs a ping-pong reselection involving another RAT.
Proposal 2	The logged MDT configuration configured by an LTE cell connected to 5GC is valid when the UE camps in an NR cell and vice versa.
Proposal 3	After the inter-RAT cell reselection, the logged MDT configuration is maintained if the reselection is intra-system, and the UE continues to log the measurements.
Proposal 4	RAN2 supports the inclusion of LTE connected to 5GC and NR serving cells’ measurements in the same logged MDT report.
Proposal 5	A UE capable of NR and LTE measurements, logs the NR and LTE connected to 5GC related serving cell measurements independent of whether the UE supports the DC feature or not.
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[bookmark: _Ref7521970]Appendix
An example structure of the logMeasInfoList in LTE that also includes the measurements from the NR serving cell that the UE had encountered in its idle/inactive mobility.

LogMeasInfoList-r16 ::=		SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfoChoice-r16

LogMeasInfoChoice-r16 ::=		SEQUENCE{
	locationInfo-r16					LocationInfo-r10				OPTIONAL,
	relativeTimeStamp-r16				INTEGER (0..7200),
	logMeasInfo-r16 	CHOICE {
		logMeasInfoLTE-r16		LogMeasInfoLTE-r16,
		logMeasInfoNR-r16		LogMeasInfoNR-r16
	}
}

[bookmark: _Hlk7521118]LogMeasInfoLTE-r16 ::=		SEQUENCE {
	servCellIdentity-r10				CellGlobalIdEUTRA,
	measResultServCell-r10				SEQUENCE {
		rsrpResult-r10						RSRP-Range,
		rsrqResult-r10						RSRQ-Range
	},
	measResultNeighCells-r10			SEQUENCE {
		measResultListEUTRA-r10				MeasResultList2EUTRA-r9		OPTIONAL,
		measResultListUTRA-r10				MeasResultList2UTRA-r9		OPTIONAL,
		measResultListGERAN-r10				MeasResultList2GERAN-r10	OPTIONAL,
		measResultListCDMA2000-r10			MeasResultList2CDMA2000-r9	OPTIONAL
	}	OPTIONAL,
	...,
	[[	measResultListEUTRA-v1090			MeasResultList2EUTRA-v9e0	OPTIONAL
	]],
	[[	measResultListMBSFN-r12				MeasResultListMBSFN-r12		OPTIONAL,
		measResultServCell-v1250			RSRQ-Range-v1250			OPTIONAL,
		servCellRSRQ-Type-r12				RSRQ-Type-r12				OPTIONAL,
		measResultListEUTRA-v1250			MeasResultList2EUTRA-v1250	OPTIONAL
	]],
	[[	inDeviceCoexDetected-r13			ENUMERATED {true}			OPTIONAL
	]],
	[[	measResultServCell-v1360			RSRP-Range-v1360			OPTIONAL
	]],
	[[	logMeasResultListBT-r15				LogMeasResultListBT-r15		OPTIONAL,
		logMeasResultListWLAN-r15			LogMeasResultListWLAN-r15	OPTIONAL
	]],
	[[	anyCellSelectionDetected-r15		ENUMERATED {true}			OPTIONAL
	]]
}
LogMeasInfoNR-r16 ::=		SEQUENCE {
	servCellIdentity-r16				CellGlobalIdNR,
	measResultServCell-r16				SEQUENCE {
		rsrpResult-r16						RSRP-RangeNR,
		rsrqResult-r16						RSRQ-RangeNR
	},
	measResultServCellBeam-r16				SEQUENCE {
		beamIndex							SSBIndex

	},
	measResultNeighCells-r16			SEQUENCE {
		measResultListNR-r16				MeasResultList2NR-r16		OPTIONAL,
		measResultListEUTRA-r10				MeasResultList2EUTRA-r9		OPTIONAL,
	}	OPTIONAL,
	
	logMeasResultListBT-r16				LogMeasResultListBT-r16		OPTIONAL,
	logMeasResultListWLAN-r16			LogMeasResultListWLAN-r16	OPTIONAL,
	anyCellSelectionDetected-r16		ENUMERATED {true}			OPTIONAL
}





