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1	Introduction
RAN2#107 agreed to specify event-based configuration for Logged MDT:
Agreements:
1	For Logged MDT, introduce periodical logged measurements as in LTE and event-triggered logged measurements (including out-of-coverage event). Details of configuration are FFS. 

RAN2#107bis, further specified Logged MDT configuration details:
Agreements:
1	A UE can be configured with the periodical logging or the event-triggered logging.
2	For Logged MDT, the report IE for the both periodical logging and event-triggered logging MDT through the same IE (i.e., LogMeasReport). 
3	introduction of a greater value of the maximum number of MDT logged measurements entries that can be stored by the UE in NR compared to LTE maxLogMeas-r10. The value of maxLogMeas-r16 is FFS.
In this contribution, we discuss more detailed aspects and implementation of the logging procedure in the UE. In particular, understanding on generated network query and UE implementation for event-triggered logged measurements are elaborated. 
2	Discussion 
The email discussion [107bis#83][NR/MDT] Running 38.331 CR for introducing logged MDT provided already a good baseline for the implementation of the event-based configuration: 
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
     }

…
	PeriodicalReportConfig ::=                  SEQUENCE {
		loggingDuration-r16				LoggingDuration-r16 		OPTIONAL,     
		loggingInterval-r16				LoggingInterval-r16			OPTIONAL,
	}
	EventTriggerConfig ::=						SEQUENCE {
		eventLoggingInterval-r16		EventLoggingInterval-r16     OPTIONAL,
		eventTriggeredConfigList     	EventTriggeredConfigList     OPTIONAL,
		}
	}
}

EventTriggeredConfigList::= SEQUENCE (SIZE (1..maxNrofLoggedMeasEvents)) OF EventTriggerLoggedMeasConfig

EventTriggerLoggedMeasConfig::=                       CHOICE {
    	eventOOCTrigger  							EventOOCTrigger,
	    eventX1Trigger  							EventX1Trigger,
    	...
	}
	EventOOCTrigger  ::=                             ENUMERATED {true}		OPTIONAL,
	EventX1Trigger	::=					FFS						OPTIONAL,
	nonCriticalExtension			SEQUENCE {}                                			 OPTIONAL
}

2.1	Event-triggered configuration
With the reportType set to eventTriggered, and event trigger set to ‘out of coverage’, the logging should be performed by the configured UE only when entering a condition of the configured event is satisfied. The entering condition can be considered as satisfied if the UE detects the ‘anyCellSelection’ state as specified in TS38.304. 
Proposal 1: Out of Coverage configuration event triggers the UE to log only ‘anyCellSelection’ state detection.
An important part of stage 3 implementation concerns the actual UE behavior in the time between the entering and leaving conditions. The leaving condition is considered to be satisfied when the UE leaves the ‘anyCellSelection’ state. One possible realization is to start by the UE periodical indications recording after detection of the ‘anyCellSelection’ state (e.g. with pre-configured interval). Alternatively, since the UE will monitor the state (as per TS38.133 requirements) and will remain within until it detects any suitable cell (and is be able to take measurements), it should be obvious what is the leaving condition. In the time in between the UE remains in the same state. The condition when the UE leaves the ‘anyCellSelection’ state could be marked in the logs with a timestamp and a negative flag on the ‘anyCellSelection’ state detection.
Proposal 2: The UE tags in the MDT log leaving ‘anyCellSelection’ state.
Currently, the running CR implements the logging procedure, upon event-based configuration, as it is event-based periodical configuration: 
	EventTriggerConfig ::=						SEQUENCE {
		eventLoggingInterval-r16		EventLoggingInterval-r16     OPTIONAL,

We note the decision, to improve the way how logged data are triggered in NR, has been motivated by massive amount of logged data that has significant impacts on:
a) the energy consumption of the UEs to perform the logging and to finally deliver the data to the network 
b) the memory storage at the UE that is limited 
c) data usefulness.
The event-based configuration trigger set to ‘out of the coverage’, will help to address all three issues (a, b, c) most effectively, if logging is purely event-based logging triggered (i.e. not performed in intervals).
Proposal 3: OOCtrigger is configured without logging interval, so that the UE does need to provide periodical samples in between entering and leaving condition. 
2.2	Periodical-event configuration
With the reportType set to periodical, the UE can be configured to perform the periodical logging as in LTE. Assuming the email discussion [107bis#83][NR/MDT] on Running 38.331 CR for introducing logged MDT is the baseline, the UE requirement to log the DL pilot strength measurements will take the following procedural steps:
1>	perform the logging in accordance with the following:
2>	if the UE is camping normally on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
3>	perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;
Observation: It remains unspecified, what is the default UE behaviour upon detection of anyCellSelectionState upon Logged MDT configuration for periodical logging only.
We believe, in case, the periodical-event was configured and the UE runs a logging interval for taking measurement samples, it does not have any significant impacts to the UE performance, if it provides additional tags for anyCellSelection state detection.
Proposal 4: AnyCellSelection state can be tagged in the MDT log even for periodical-event configuration. 
2.3	Periodical-event configuration per RRC state
The issues with MDT data usefulness and impact to the UE (a, b, c) remain unresolved, as in earlier releases. In addition, we believe, one of the newly contributing factors to the amount of periodical data is the support of Logged MDT for both RRC_INACTIVE and RRC_IDLE states. 
Therefore, we see benefits in controlling the amount of periodical data and smarter MDT configurations for the two RRC states. Periodical-event as such is an important mechanism for coverage maps provisions, but we propose to enhance the acquisition of parameters, so that the network has the opportunity to control which RRC state is the target. This will help to fulfil the goal to filter out MDT data collections and address the three issues (a,b,c) even with periodical reports. 
Very simple configuration parameters extension can give the possibility to network to control MDT data collection in new NR UEs per RRC state. Thus, enabling data collection for coverage maps per RRC state 
		periodical								SEQUENCE {
			purpose									ENUMERATED {
														reportFromAnyState, reportFromInactive}
		}

In the assumed structure in [107bis#83][NR/MDT] Running 38.331 CR for introducing logged MDT provided, the addition could be implemented as follows:
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
     }

	

PeriodicalReportConfig ::=                  SEQUENCE {
	purpose-r16									ENUMERATED {
									reportFromIdle, reportFromInactive}  		OPTIONAL,     
	loggingDuration-r16				LoggingDuration-r16 		OPTIONAL,     
	loggingInterval-r16				LoggingInterval-r16			OPTIONAL,
}

This introduction can be made in such a way as it has no practical complexity to the UE behaviour, i.e., the absence of the field would impose the configuration applicability for both: RRC IDLE and RRC INACTIVE.
Proposal 5: Periodical-event configuration supports a purpose to enable further filtering out the logged MDT, per RRC state.
2.4	Log reporting per RRC state
RAN2#107bis noted the following:
 Agreements:
1	FFS: Introduce state indications (i.e., inactive and idle) in the logged measurement results.
In NR the RRC state that will deliver MDT log samples in either RRC_IDLE or RRC_INACTIVE. There are several possible scenarios to apply the received configuration and continue acting on it:
· The UE transitions to RRC_IDLE and starts logging, 
· The UE transitions to RRC_INACTIVE and starts logging
· The UE transitions to RRC_INACTIVE and starts logging and continues upon transition to RRC_IDLE

NOTE: All phases can be interrupted by transition to RRC CONNECTED.
This leads to the situation that the common Logged MDT configuration, applied to both RRC states, does not give any guarantees or control to the network about what data will be an outcome of the logging session. For instance, it might be that logging in both states did not happen, as the UE did not go through transitions RRC_INACTIVE->RRC_IDLE. On the other hand, when the UE goes through RRC_INACTIVE and RRC_IDLE states, distinction of radio samples from two states is additional burden for the network of 3rd party tools that would have to be developed to analyse the outcomes. The network has no insight to know how many transitions the UE went through without any highly advanced analyses, as the logging is common, it is activated in a common manner, and final results of radio measurements will give the same nature of samples from two states (for periodical trigger only configured).
Observation: With the common Logged Measurement Configuration it is not always possible to distinguish samples coming from RRC IDLE or INACTIVE. 
Proposal 6: The UE logs its state indicator (RRC_IDLE / RRC_INACTIVE) in the logged measurement results.
4	Conclusion
Proposal 1: Out of Coverage configuration event triggers the UE to log only ‘anyCellSelection’ state detection.
Proposal 2: The UE tags in the MDT log leaving ‘anyCellSelection’ state.
Proposal 3: OOS trigger is configured without logging interval, so that the UE does need to provide periodical samples in between entering and leaving condition. 
Observation: It remains unspecified, what is the default UE behaviour upon detection of anyCellSelectionState upon Logged MDT configuration for periodical logging only.
Proposal 4: AnyCellSelection state can be tagged in the MDT log even for periodical-event configuration. 
Proposal 5: Periodical-event configuration supports a purpose to enable further filtering out the logged MDT, per RRC state.
Observation: With the common Logged Measurement Configuration it is not always possible to distinguish samples coming from RRC IDLE or INACTIVE. 
Proposal 6: The UE logs its state indicator (RRC_IDLE / RRC_INACTIVE) in the logged measurement results.
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