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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In Rel-16, immediate MDT is supported for EN-DC scenario, whereas logged MDT is only be available for SA. Companies showed interest in discussing the support in MR-DC for both logged and immediate MDT during the last meeting. The following was agreed at the RAN2#111-e meeting [1] for logged MDT:
	=> Study the support of logged and Immediate MDT in MR-DC scenario. For M5/M6/M7, it is proposed to apply them for EN-DC/MR-DC cases with different bear types. FFS on details.


In this contribution, we would like to investigate the potential enhancements on logged MDT.
2. Discussion
Following the legacy principle for logged MDT, UE supports at most one logged measurement configuration (i.e., configuration for logged MDT). 
According to TS 36.331 [2], EUTRA logged MDT configuration consists of AreaConfiguration and targetMBSFN-AreaList. The former IE performs the measurement configuration for LTE cells or tracking areas, while the latter filed, uniquely applicable for LTE, is used for the configuration of MBSFN measurements logging.
	AreaConfiguration-r10 ::=	CHOICE {
	cellGlobalIdList-r10			CellGlobalIdList-r10,
	trackingAreaCodeList-r10		TrackingAreaCodeList-r10
}

AreaConfiguration-v1130 ::=		SEQUENCE {
	trackingAreaCodeList-v1130		TrackingAreaCodeList-v1130
}
=================================================================
LoggedMeasurementConfiguration-v1250-IEs ::= SEQUENCE {
	targetMBSFN-AreaList-r12	TargetMBSFN-AreaList-r12		OPTIONAL,	-- Need OP
	nonCriticalExtension			LoggedMeasurementConfiguration-v1530-IEs					OPTIONAL
}



Observation 1 [bookmark: _Ref53777104]Logged measurement configuration initiated by E-UTRAN enables UE to record the measurements of the intra-frequency cells (in RRC_IDLE) as well as MBSFN (in both RRC_IDLE and RRC_CONNECTED) within the same RAT (i.e., LTE).
NR [3] shares some similarities with LTE regarding the logged MDT configuration. The NR logged MDT configuration includes AreaConfiguration, which comprises fields areaConfig and interFreqTargetList. 
	AreaConfiguration-r16 ::=        SEQUENCE {
    areaConfig-r16                   AreaConfig-r16,
    interFreqTargetList-r16          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R
}

AreaConfig-r16 ::=     CHOICE {
    cellGlobalIdList-r16             CellGlobalIdList-r16,
    trackingAreaCodeList-r16         TrackingAreaCodeList-r16,
    trackingAreaIdentityList-r16     TrackingAreaIdentityList-r16
}

InterFreqTargetInfo-r16    ::=   SEQUENCE {
    dl-CarrierFreq	                ARFCN-ValueNR,
    cellList                         SEQUENCE (SIZE (1..32)) OF  PhysCellId  OPTIONAL
}


As we can see from the above ASN.1 code, areaConfig, similar to LTE, indicates the NR cells or tracking areas for logging purposes, and interFreqTargetList indicates the inter-frequency cells to be recorded. UE in IDLE/INACTIVE states records the measurements of the intra/inter-frequency cells or tracking areas within the same RAT where the logged MDT configuration was configured.
Observation 2 [bookmark: _Ref53777095]The logged measurement configuration initiated by NG-RAN enables UE to record the measurements of the intra/inter-frequency cells or tracking areas within the same RAT (i.e., NR) in IDLE/INACTIVE states.
[bookmark: _Ref53761936]Worth mentioning that though the NR/LTE logged MDT configuration does not include any inter-RAT configuration, the measurements contained in the logged MDT report consists of measurements from the same RAT type (serving cell measurements, intra-frequency and inter-frequency neighbor cell measurements) and different RAT types (inter-RAT neighbor cell measurements). The inter-RAT measurements, if available, are collected based on the cell reselection related SIB configuration. 
To sum up, the logged MDT report does not include the measurements for serving cells (and MBSFN in E-UTRA) with different RAT types on which the configuration was configured.
Observation 3 The logged MDT report does not include the measurements for serving cells (and MBSFN in E-UTRA) with different RAT types on which the configuration was configured.
The intention of supporting logged MDT in MR-DC scenarios is that, currently only a single logged measurement configuration can be supported. Therefore it stands the possibility that either some NR- or LTE-specific measurements are not recorded by the UE, which in turn decreases the optimization efficiency of the network. However, suppose we break the principle that "UE maintains one logged configuration at most" in MR-DC cases. In that case, UE is required to maintain two sets of configurations simultaneously, as well as two types of logged reports. Even though the mechanism can be further optimized to achieve some extent of power consumption, e.g., only to apply the configuration corresponding to the same RAT as the camping cell, the UE is of great complexity for configuring and logging operations. From our perspective, the support of two independent logged measurement configurations applies stringent requirements to UE regarding storage, power consumption, and UE complexity. 
Observation 4 [bookmark: _Ref53777116]Currently only a single logged measurement configuration is supported, therefore either NR- or LTE-specific measurements are not recorded by the UE, which in turn decreases the optimization efficiency of the network.
Observation 5 [bookmark: _Ref53761946]The support of two independent logged measurement configurations applies stringent requirements to UE regarding storage, power consumption, and UE complexity.
Another alternative to enable the inclusion of the NR or LTE specific measurements while keeping the legacy principle for logged MDT could be to include the inter-RAT area configuration in the logged configuration. By this means, UE will not suffer from high operational complexity but to achieve the same purposes of supporting two independent configurations. Further, with this solution, fewer specification efforts are foreseen as we do not need to specify the additional procedure for SN logged MDT configuration, as well as SN logged report retrieval.
Observation 6 [bookmark: _Ref54112025]By including the inter-RAT area configuration in the logged configuration, UE will not suffer from high operational complexity but can achieve the same purposes of supporting two independent configurations. Besides, fewer specification efforts are required with this approach.
[bookmark: _Ref53761969]The NR logged measurement configuration is enhanced with the inclusion of LTE-specific area configuration, while the LTE logged measurement configuration is enhanced with the inclusion of NR cell identifiers.
3. Conclusion
In this paper, the following observations and proposal are given:
Observation 2	The logged measurement configuration initiated by NG-RAN enables UE to record the measurements of the intra/inter-frequency cells or tracking areas within the same RAT (i.e., NR) in IDLE/INACTIVE states.
Observation 1	Logged measurement configuration initiated by E-UTRAN enables UE to record the measurements of the intra-frequency cells (in RRC_IDLE) as well as MBSFN (in both RRC_IDLE and RRC_CONNECTED) within the same RAT (i.e., LTE).
Observation 4	Currently only a single logged measurement configuration is supported, therefore either NR- or LTE-specific measurements are not recorded by the UE, which in turn decreases the optimization efficiency of the network.
Observation 5	The support of two independent logged measurement configurations applies stringent requirements to UE regarding the storage and power consumption.
Observation 6	By including the inter-RAT area configuration in the logged configuration, UE will not suffer from high operational complexity but can achieve the same purposes of supporting two independent configurations. Besides, fewer specification efforts are required with this approach.
Proposal 1	The NR logged measurement configuration is enhanced with the inclusion of LTE-specific area configuration, while the LTE logged measurement configuration is enhanced with the inclusion of NR cell identifiers.
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