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1. Introduction
In RAN2#116bis-e meeting, there are some discussions about MDT related open issues and the following agreements were made [1]:
Agreements:
6 	For setting EMR results  in logged MDT results：
	−	No impact on the ASN.1 but the neighbour cell measurements included in the logged MDT results (measResultNeighCells) contains both EMR frequencies measurements (amongst measIdleCarrierListNR and/or measIdleCarrierListEUTRA) and cell reselection frequencies measurements (included in SIB4 and SIB5). (8/11)
8	RAN2 to confirm below behavior: 
−	when earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration, UE is allowed to log measurements on early measurement frequencies in logged  MDT;
−	When earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration, UE shall not log measurements on early measurement frequencies in logged  MDT.
FFS the missing scenario(s) if figured out.

After RAN2#116bis-e meeting, MDT related open issue list was given and discussed in [2], In this contribution, we will discuss the issue of early measurements logging in logged MDT which is covered in [2].
1. Early measurements logging in logged MDT 
For early measurements logging in the Logged MDT report, the following RAN2 agreements have been made in RAN2#113e meeting:
Agreement:
	The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.
After RAN2#115e meeting, how to extend the Logged MDT with early measurements logging was discussed in [3], the discussion is mainly focus on the following three options:
Option 1: Explicit flag: EMR configuration and EMR measurement performance on top of extended Logged MDT
Option 2: Explicit flag, but either EMR configuration and EMR measurement performance or extended Logged MDT with MDT measurement performance.
Option 3: Implicit EMR configuration by extended Logged MDT by AreaConfig and/or InterFreqTargetInfo with MDT measurement performance (report quantity, quality threshold, etc. for ERM do not apply)
In RAN2#116e online meeting, it was discussed based on the three options above and agreed the following: 
Agreements:
1	Extended LoggedMeasurementConfiguration with AreaConfig and/or InterFreqTargetInfo, implies the  Logged MDT reports are provided according to legacy MDT performance measurements. 
2	LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.
However, in current 38.331 running CR [4], it is FFS how the UE performs logging behaviors regarding the indication earlyMeasIndication-r17 from the loggedMeasurementConfiguration. Except for earlyMeasIndication-r17, AreaConfig and/or InterFreqTargetInfo in the AreaConfiguration from the loggedMeasurementConfiguration which was agreed to be extended to include early measurement frequencies should also been considered together.
In RAN2#116bis-e meeting, the issue was discussed in [5], two detailed solutions were considered, the mainly difference of the two solutions is whether the network can provide the early measurement frequencies in AreaConfig and/or InterFreqTargetInfo when the earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration. Based on online discussion, it was agreed the following:
 8	RAN2 to confirm below behavior: 
−	when earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration, UE is allowed to log measurements on early measurement frequencies in logged  MDT;
−	When earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration, UE shall not log measurements on early measurement frequencies in logged  MDT.
FFS the missing scenario(s) if figured out.
However, it is still not clear for this issue. After RAN2#116bis meeting, the issue is listed in open issues in [2] and need to be further discussed. The discussion is mainly focus on the details i.e. details on the configuration and details on the measurements and reporting. In our view, there are three cases about earlyMeasIndication-r17 and AreaConfig and/or InterFreqTargetInfo in loggedMeasurementConfiguration which are listed below:
Case 1: earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and early measurement frequencies are not included in AreaConfig and/or InterFreqTargetInfo
Case 2: earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration and early measurement frequencies are included in AreaConfig and/or InterFreqTargetInfo
Case 3: earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and early measurement frequencies are included in AreaConfig and/or InterFreqTargetInfo
For case 1, the UE performs the logged MDT measurements and logging according to legacy MDT measurement performance principles and logs the early measurement results which is measured based on the early measurement performance principles in logged MDT measurement report. 
For case 2, if the earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration, the early measurement frequencies should also be allowed to be included in AreaConfig and/or InterFreqTargetInfo, and it is a way to implicitly support logging early measurement results in logged MDT report. The UE performs the logged MDT measurements and logging according to legacy MDT measurement performance principles. 
For case 3, if earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and early measurement frequencies are included in AreaConfig and/or InterFreqTargetInfo, the UE will ignore the earlyMeasIndication-r17 and performs the logged MDT measurements and logging according to legacy MDT measurement performance principles.
Based on the analysis above, the following detailed solutions are proposed:
Network configuration and UE measurement/logging principle for early measurements logging in logged MDT report:
a. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and early measurement frequencies are not included in AreaConfig and/or InterFreqTargetInfo: 
         - UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
         - UE logs early measurement results which is measured based on early measurement performance principles in logged MDT measurement report
b. If earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration and early measurement frequencies are included in AreaConfig and/or InterFreqTargetInfo:
- UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
c. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and early measurement frequencies are included in AreaConfig and/or InterFreqTargetInfo:
- UE ignores earlyMeasIndication-r17
- UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
Proposal 1: It is up to network implementation to configure the earlyMeasIndication-r17 and AreaConfig and/or InterFreqTargetInfo in loggedMeasurementConfiguration.
Proposal 2: The UE will perform early measurements logging in logged MDT report according to the following principles:
· If only earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration (i.e. no early measurement frequencies in loggedMeasurementConfiguration), UE logs early measurement results based on early measurement performance principles in logged MDT measurement report. 
· If early measurement frequencies is configured in loggedMeasurementConfiguration, UE logs early measurement results based on logged MDT measurement performance principles in logged MDT measurement report.
A TP is provided in Annex A1.
1. Conclusion
In conclusion, we discuss early measurements logging in logged MDT and propose the following:
Proposal 1: It is up to network implementation to configure the earlyMeasIndication-r17 and AreaConfig and/or InterFreqTargetInfo in loggedMeasurementConfiguration.
Proposal 2: The UE will perform early measurements logging in logged MDT report according to the following principles:
· If only earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration (i.e. no early measurement frequencies in loggedMeasurementConfiguration), UE logs early measurement results based on early measurement performance principles in logged MDT measurement report. 
· If early measurement frequencies is configured in loggedMeasurementConfiguration, UE logs early measurement results based on logged MDT measurement performance principles in logged MDT measurement report.
A TP is provided in Annex A1.
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Annex A1		Text Proposal for TS 38.331
The text proposal in this section is written against the currently endorsed running 38.331 CR [4].
	START OF CHANGE	
5.5a.3	Measurements logging
5.5a.3.1 General
This procedure specifies the logging of available measurements by a UE in RRC_IDLE and RRC_INACTIVE that has a logged measurement configuration. The actual process of logging within the UE, takes place in RRC IDLE state could continue in RRC INACTIVE state or vice versa.
[bookmark: _Toc60776919][bookmark: _Toc83739874]5.5a.3.2 Initiation
While T330 is running, the UE shall:
1>	perform the logging in accordance with the following:
2>	if the reportType is set to periodical in the VarLogMeasConfig:
3>	if the UE is in any cell selection state (as specified in TS 38.304 [20]):
4>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig:
5>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;
2>	else if the reportType is set to eventTriggered, and eventType is set to outOfCoverage:
3>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the UE is in any cell selection state;
3>	upon transition from any cell selection state to camped normally state in NR:
4>	if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport; and
4>	if areaConfiguration is not included in VarLogMeasConfig or if the current camping cell is part of the area indicated by areaConfig of areaConfiguration in VarLogMeasConfig:
5>	perform the logging;
2>	else if the reportType is set to eventTriggered and eventType is set to eventL1:
3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig;
5>	perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only when the conditions indicated by the eventL1 are met;
2>	when performing the logging:
3>	if the UE detected IDC problems during the last logging interval:
4>	if measResultServCell in VarLogMeasReport is not empty:
5>	include inDeviceCoexDetected;
5>	suspend measurement logging from the next logging interval;
4>	else:
5>	suspend measurement logging;
NOTE 1A:	The UE may detect the start of IDC problems as early as Phase 1 as described in clause 7.9 of TS 38.300 [2].
[FFS: how the UE performs logging behaviours regarding the indication earlyMeasIndication-r17 from the loggedMeasurementConfiguration]
3>	set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement configuration was received;
3>	if location information became available during the last logging interval, set the content of the locationInfo as in 5.3.3.7:
3>	if the UE is in any cell selection state (as specified in TS 38.304 [20]):
4>	set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;
4>	if the reportType is set to eventTriggered in the VarLogMeasConfig; and
4>	if the RPLMN at the time of entering the any cell selection state is included in plmn-IdentityList stored in VarLogMeasReport; and
4>	if areaConfiguration is not included in VarLogMeasConfig or if the last suitable cell that the UE was camping on is part of the area indicated by areaConfig of areaConfiguration in VarLogMeasConfig:
5>	set the servCellIdentity to indicate global cell identity of the last suitable cell that the UE was camping on;
5>	set the measResultServingCell to include the quantities of the last suitable cell the UE was camping on;
4>	else if the reportType is set to periodical in the VarLogMeasConfig:
5>	set the servCellIdentity to indicate global cell identity of the last logged cell that the UE was camping on;
5>	set the measResultServingCell to include the quantities of the last logged cell the UE was camping on;
3>	else:
4>	set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;
4>	set the measResultServingCell to include the quantities of the cell the UE is camping on;
3>	if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include measurements of neighbouring cell that became available during the last logging interval and according to the following:
4>	include measurement results for at most 6 neighbouring cells on the NR serving frequency and for at most 3 cells per NR neighbouring frequency and for the NR neighbouring frequencies in accordance with the following:
5>	if interFreqTargetInfo is included in VarLogMeasConfig:
6>	if all NR neighbouring frequencies are included in both interFreqTargetInfo and SIB4:
7> include measurement results for NR neighbouring frequencies that are included in both interFreqTargetInfo and SIB4; 
7> if earlyMeasIndication is set to true in VarLogMeasConfig:
8> include measurement results for NR neighbouring frequencies that are included in measIdleCarrierListNR;
6> else:
7>   include measurement results for NR neighbouring frequencies that are included in both interFreqTargetInfo and either in measIdleCarrierListNR or SIB4;
5>	else:
6>	if earlyMeasIndication is set to true in VarLogMeasConfig:
7>   include measurement results for NR neighbouring frequencies that are included in measIdleCarrierListNR and SIB4;
6> else:
7>   include measurement results for NR neighbouring frequencies that are included in SIB4;
4>	include measurement results for at most 3 neighbours per inter-RAT frequency in accordance with the following: that is included in SIB5;
5> if earlyMeasIndication is set to true in VarLogMeasConfig:
6> include measurement results for inter-RAT frequency that are included in measIdleCarrierListNR and SIB5;
5> else:
6> include measurement results for inter-RAT frequency that are included in SIB5;
4>	for each neighbour cell included, include the optional fields that are available;
NOTE:	The UE includes the latest results of the available measurements as used for cell reselection evaluation in RRC_IDLE or RRC_INACTIVE, which are performed in accordance with the performance requirements as specified in TS 38.133 [14].
2>	when the memory reserved for the logged measurement information becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.

<Next modification>
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