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1 Introduction
In TS 37.320 [2], Section 5.1.1.1.2 it is mentioned  that there is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one. Furthermore, in section 5.4.0 the following is found:
The management-based MDT configuration should not overwrite signalling based MDT configuration in all the single connection scenarios and EN-DC scenario
Hence, solutions/ procedures are required for prevention of sending a management-based MDT configuration to a UE configured with signalling based MDT. In this document, two possible solutions and their (de-)merits are discussed.
2 [bookmark: _Ref178064866]Discussion
According to TS 38.331 [3],  network configures a UE with logged MDT measurement (both signalling and management based) using the LoggedMeasurementConfiguration message. However, information regarding whether this is management based or signalling based MDT is not provided. Thus, it is not possible for UEs to distinguish between management based and signalling based MDT configurations.
[bookmark: _Ref52354342][bookmark: _Toc54263952]UE is not provided with information to distinguish between management based and signalling based MDT configuration.
As a result, if a UE is configured with signalling-based MDT and receives new MDT configuration (either management based or signalling based), it replaces the old configuration with new one. Hence, it becomes network responsibility to prevent overriding signalling-based MDT configuration with management-based MDT.
In the following section, we discuss a possible network-based approach to solve this problem.
2.1 Network based solution
According to TS 32.422 [4], AMF is not required to page a UE to send MDT configuration to RAN nodes and only receives Trace failure response from RAN if gNB failed to configure the UE due to handover. gNB sends no reject message to AMF for an RRC_INACTIVE UE, it stores the information and when UE changes to RRC_CONNECTED state, it configures the UE with network reference time at that point (AbsoluteTimeInfo-r16 IE) with logging duration. Hence, AMF is unaware about exact time when the UE was configured. Furthermore, logged MDT configuration is not propagated between NG_RAN nodes, thus if the UE becomes RRC_CONNECTED in a different gNB, the latter doesn’t have information regarding UEs MDT configuration and logging duration status.
[bookmark: _Toc54263953]Network doesn’t store information regarding logged MDT configuration to a UE.
In our opinion, network based solutions incur in high complexity because:
· For an inactive UE resuming in a new serving RAN, the old serving RAN needs to store the last known logged MDT configuration and forward it to the new serving RAN. Moreover, the remaining logging duration are required to be signaled to the new serving RAN in order to inform it of when the UE would become available for a new configuration. This implies that the old serving RAN needs to maintain a timer running even when the UE has moved to inactive state
· For Idle UEs that move to connected mode in a new serving RAN, the last serving RAN needs to signal information to the last serving CN (such as the remaining logging duration), as well as the CN needs to maintain or receive from an external node information regarding the type of MDT configuration the UE is using. Such information stored in the last serving CN needs to be retrieved by the new serving RAN at the time the UE moves to Connected Mode, so to allow the new serving RAN to understand whether a UE is on a signaling based logged MDT configuration and how long is let before such configuration expires.
· In case of inter RAT and inter system mobility in connected and Idle mode, coordination is needed between the different RATs/System, so that information about the last active MDT configuration is signaled from source RAT/System to target RAT/System to enable an educated decision on any new logged MDT configuration for the UE.

A rather important drawback with a network based solution it that it is the UE that controls if a logged MDT configuration is pending, currently running, or has expired, as this can be potentially depend on its location and condition events and thus, the “active” logging status depends on input that is directly available only at the UE. Leaving the full implementation of the solution to the network would require a very complex UE-[RAN/CN] sync mechanism as the logging state of each of the UEs that are configured with logged MDT would need to be continuously monitored and tracked not only by the RAN nodes but also by CN. Furthermore, such solution would in addition, be weaker than a UE based method as it is the UE that is the source of information and there can always be scenarios where such sync-based method breaks.
[bookmark: _Toc54263954]Network based solution is over-complicated and un-scalable.
Therefore, we propose to look into UE based solution to ensure that the signalling based logged MDT configuration is not over-ridden with the management based MDT.
[bookmark: _Toc54263956]RAN2 to discuss the UE based solution to ensure that the signalling based logged MDT configuration is not over-ridden with the management based MDT.

2.2 UE based solution
In next section, we propose two UE based solutions and discuss their (de-)merits. 
As mentioned in Observation 1, UE is unaware if it is configured with signalling or management based logged MDT. In our view, primary requirement of a UE based solution is to include an identifier flag in logged MDT configuration message to indicate the type of configuration.
[bookmark: _Toc54263957]UE needs to be informed regarding the type of logged MDT configuration.
This requirement comes from the fact that Management Based MDT is a process that can rely on selection of ANY UE by the RAN node, while Signalling based MDT is a process that requests MDT measurement collection from a SPECIFIC UE as instructed by the CN. 
Therefore, while it is of paramount importance that a signalling based logged MDT configuration is not overwritten by a management-based MDT configuration, there is no obligation for management based MDT to select any specific UE. Thus signalling-based MDT reports from a specific UE is more important for network than management-based MDT report.
However, logged measurement reports can be stored in UE up to 48 hours upon expiration of T330 timer. If network configures new logged MDT configuration before retrieving the report, the previous stored report is removed by the UE. Since, UE doesn’t send any confirmation towards network after T330 timer is expired, network is not aware if UE has completed measurement. To avoid data loss, it is important that management-based MDT is not configured until UE has finished signalling based MDT report logging and network has fetched the report.
A possible way is to prevent data loss is to store the flag information in UE until the report is fetched by the network or till 48 hours of T330 expiry.
[bookmark: _Toc54263958]UE needs to store the information regarding whether the configured MDT type is signalling based or management based until 48 hours of T330 expiry or another signalling based MDT is received by the UE.
There have been similar proposals for including flag to UE and reporting that flag back to network at every RRC changes [1]. In NR, UE needs to include the indicator as part of RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, RRCReestablishmentComplete and UEInformationResponse messages as a separate IE. It becomes RANs responsibility to keep track of the indicator and prevent overwriting. Similar changes in legacy systems are also necessary. In our view, implementing such solution is a big overhead on both UE and network side.
[bookmark: _Toc54263955]UE informing RAN regarding the flag at every RRC change completion instance is a big overhead on both UE and network side.
In the following section, we outline a solution utilizing the flag that incurs minimal changes in the current specifications.
2.2.1 UE based solution utilizing MDT type flag


Figure 1: Signalling diagram when UE is evaluating the incoming configuration
In this solution, UE replaces existing configuration depending on the stored flag and flag in the newly received configuration. Below list describes different situations and expected behaviour from the UE.
1) UE is configured with management-based MDT and is being configured with new management-based MDT configuration
a. UE replaces existing configuration and associated logs.
2) UE is configured with management-based MDT and is being configured with new signalling-based MDT configuration
a. UE replaces existing configuration and associated logs.
3) UE is configured with signalling-based MDT and is being configured with new signalling-based MDT configuration
a. UE replaces existing configuration and associated logs.
4) UE is configured with signalling-based MDT and is being configured with new management-based MDT configuration
a. UE ignores the new configuration and continues logging information according to the previous signalling-based MDT configuration.
Thus, with minimal changes, it can be ensured that signalling-based MDT configuration is not overwritten with management- based MDT configuration.
[bookmark: _Toc54263959]UE rejects incoming management based configuration if it has an ongoing signalling based configuration.
3 Conclusion
In the previous sections we made the following observations: 
Observation 1	UE is not provided with information to distinguish between management based and signalling based MDT configuration.
Observation 2	Network doesn’t store information regarding logged MDT configuration to a UE.
Observation 3	Network based solution is over-complicated and un-scalable.
Observation 4	UE informing RAN regarding the flag at every RRC change completion instance is a big overhead on both UE and network side.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to discuss the UE based solution to ensure that the signalling based logged MDT configuration is not over-ridden with the management based MDT.
Proposal 2	UE needs to be informed regarding the type of logged MDT configuration.
Proposal 3	UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours of T330 expiry
Proposal 4	UE rejects incoming management based configuration if it has an ongoing signalling based configuration.
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5 Text Proposal 
5.1 TP for TS 38.331
/*start of changes*/
[bookmark: _Toc46439290][bookmark: _Toc46444127][bookmark: _Toc46486888]5.5a.1.3	Reception of the LoggedMeasurementConfiguration by the UE
Upon receiving the LoggedMeasurementConfiguration message the UE shall:
1>	if the LoggedMeasurementConfiguration message does not include isSignalingBased and if isSignalingBased is set to true in VarLogMeasReport:
2>	discard the received LoggedMeasurementConfiguration message;
1>	else:

12>	discard the logged measurement configuration as well as the logged measurement information as specified in 5.5a.2;
12>	store the received loggingDuration, reportType and areaConfiguration, if included, in VarLogMeasConfig;
12>	if the LoggedMeasurementConfiguration message includes plmn-IdentityList:
23>	set plmn-IdentityList in VarLogMeasReport to include the RPLMN as well as the PLMNs included in plmn-IdentityList;
12>	else:
23>	set plmn-IdentityList in VarLogMeasReport to include the RPLMN;
12>	store the received absoluteTimeInfo, traceReference, traceRecordingSessionRef, and tce-Id in VarLogMeasReport;
12>	store the received isSignalingBased, if included, in VarLogMeasConfig;
2>	store the received bt-NameList, if included, in VarLogMeasConfig;
12>	store the received wlan-Namelist, if included, in VarLogMeasConfig;
12>	store the received sensor-Namelist, if included, in VarLogMeasConfig;
12>	start timer T330 with the timer value set to the loggingDuration;
/*end of changes*/
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/*start of changes*/
[bookmark: _Toc53006590][bookmark: _Toc52837950][bookmark: _Toc52836942][bookmark: _Toc46487064][bookmark: _Toc46444303][bookmark: _Toc46439466]6.2.2	Message definitions
/*unaffected IEs are excluded*/
[bookmark: _Toc53006600][bookmark: _Toc52837960][bookmark: _Toc52836952][bookmark: _Toc46487074][bookmark: _Toc46444313][bookmark: _Toc46439476]–	LoggedMeasurementConfiguration
The LoggedMeasurementConfiguration message is used to perform logging of measurement results while in RRC_IDLE or RRC_INACTIVE. It is used to transfer the logged measurement configuration for network performance optimisation.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
LoggedMeasurementConfiguration message
-- ASN1START
-- TAG-LOGGEDMEASUREMENTCONFIGURATION-START

LoggedMeasurementConfiguration-r16 ::=  SEQUENCE {
    criticalExtensions                      CHOICE {
        loggedMeasurementConfiguration-r16      LoggedMeasurementConfiguration-r16-IEs,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

LoggedMeasurementConfiguration-r16-IEs ::=  SEQUENCE {
    traceReference-r16                          TraceReference-r16,
    traceRecordingSessionRef-r16                OCTET STRING (SIZE (2)),
    tce-Id-r16                                  OCTET STRING (SIZE (1)),
    absoluteTimeInfo-r16                        AbsoluteTimeInfo-r16,
    areaConfiguration-r16                       AreaConfiguration-r16                    OPTIONAL,  --Need R
    plmn-IdentityList-r16                       PLMN-IdentityList2-r16                   OPTIONAL,  --Need R
    bt-NameList-r16                             SetupRelease {BT-NameList-r16}           OPTIONAL,  --Need M
    wlan-NameList-r16                           SetupRelease {WLAN-NameList-r16}         OPTIONAL,  --Need M
    sensor-NameList-r16                         SetupRelease {Sensor-NameList-r16}       OPTIONAL,  --Need M
    loggingDuration-r16                         LoggingDuration-r16,
    reportType                                  CHOICE {
        periodical                                  LoggedPeriodicalReportConfig-r16,
        eventTriggered                              LoggedEventTriggerConfig-r16,
        ...
    },
    lateNonCriticalExtension                    OCTET STRING                             OPTIONAL,
    nonCriticalExtension                        LoggedMeasurementConfiguration-r16xy-IEsSEQUENCE {}                              OPTIONAL
}

LoggedMeasurementConfiguration-r16xy-IEs ::=  SEQUENCE {
    isSignalingBased-r16xy         				ENUMERATED {true}                   	 OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}                              OPTIONAL
}
LoggedPeriodicalReportConfig-r16 ::=            SEQUENCE {
    loggingInterval-r16                             LoggingInterval-r16,
    ...
 }

LoggedEventTriggerConfig-r16 ::=                SEQUENCE {
    eventType-r16                                   EventType-r16,
    loggingInterval-r16                             LoggingInterval-r16,
    ...
}

EventType-r16 ::= CHOICE {
    outOfCoverage     NULL,
    eventL1           SEQUENCE {
        l1-Threshold      MeasTriggerQuantity,
        hysteresis        Hysteresis,
        timeToTrigger     TimeToTrigger
    },
    ...
}

-- TAG-LOGGEDMEASUREMENTCONFIGURATION-STOP
-- ASN1STOP

	LoggedMeasurementConfiguration field descriptions

	absoluteTimeInfo
Indicates the absolute time in the current cell.

	areaConfiguration
Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area codes/ frequencies.

	eventType
The value outOfCoverage indicates the UE to perform logging of measurements when the UE enters any cell selection state, and the value eventL1 indicates the UE to perform logging of measurements when the triggering condition (similar as event A2 as specified in 5.5.4.3) as configured in the event is met for the camping cell in camped normally state.

	plmn-IdentityList
Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].

	reportType
Parameter configures the type of MDT configuration, specifically Periodic MDT conifguraiton or Event Triggerd MDT configuration.


/*end of changes*/

/*start of changes*/
[bookmark: _Toc53007082][bookmark: _Toc52838442][bookmark: _Toc52837434][bookmark: _Toc46487556][bookmark: _Toc46444795][bookmark: _Toc46439958]7.4	UE variables
/*text omitted*/
[bookmark: _Toc53007086][bookmark: _Toc52838446][bookmark: _Toc52837438][bookmark: _Toc46487560][bookmark: _Toc46444799][bookmark: _Toc46439962]–	VarLogMeasConfig
The UE variable VarLogMeasConfig includes the configuration of the logging of measurements to be performed by the UE while in RRC_IDLE, RRC_INACTIVE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements. The UE performs logging of measurements only while in RRC_IDLE and RRC_INACTIVE.
VarLogMeasConfig UE variable
-- ASN1START
-- TAG-VARLOGMEASCONFIG-START

VarLogMeasConfig-r16-IEs ::= SEQUENCE {
    areaConfiguration-r16        AreaConfiguration-r16        OPTIONAL,
    bt-NameList-r16              BT-NameList-r16              OPTIONAL,
    wlan-NameList-r16            WLAN-NameList-r16            OPTIONAL,
    sensor-NameList-r16          Sensor-NameList-r16          OPTIONAL,
    loggingDuration-r16          LoggingDuration-r16,
    reportType                   CHOICE {
        periodical                   LoggedPeriodicalReportConfig-r16,
        eventTriggered               LoggedEventTriggerConfig-r16
    },
    isSignalingBased-r16xy         				ENUMERATED {true}                   	 OPTIONAL,
}
-- TAG-VARLOGMEASCONFIG-STOP
-- ASN1STOP

/*end of changes*/

/*start of changes*/
5.2 TP for TS 37.320
[bookmark: _Toc518610665][bookmark: _Toc37153582][bookmark: _Toc46501736][bookmark: _Toc52579307]5.1.1.1.1	Configuration parameters
The logged measurement configuration consists of:
-	configuration of downlink pilot strength measurements logging for (E-)UTRA and NR.
-	configuration of MBSFN measurement logging for E-UTRA.
-	configuration of type of logged MDT (signalling based MDT or management based MDT).
-	configuration of the triggering of logging events:
-	for (E-)UTRAN only periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e. multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval.
-	for NR:
-	periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results.
-	event-based trigger is supported, for which the logging interval is configurable, which determines periodical logging of available data (e.g. time stamp, location information), and following two types of events are supported:
[bookmark: _Hlk37060317]-	measurement quantity-based event L1, for which the event threshold and time to trigger are configurable;
-	out-of-coverage detection trigger.
NOTE:	The logging configuration for event-based and periodical DL pilot strength logged measurements can be configured independently. Only one type of event can be configured to the UE.
-	configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared (except for the parameters that are required for further reporting e.g. network absolute time stamp, trace reference, trace recording session reference, MDT type indicator and TCE Id).
-	network absolute time stamp to be used as a time reference to UE
-	Trace Reference parameter as indicated by the OAM configuration as specified in TS 32.422 [6]
-	Trace Recording Session Reference as indicated by the OAM configuration as specified in TS 32.422 [6]
-	TCE Id as indicated by the OAM configuration as specified in TS 32.422 [6]
-	MDT PLMN List, indicating the PLMNs where measurement collection and log reporting is allowed. It is either the Management Based MDT PLMN List or the Signalling Based MDT PLMN List, depending on how the Logged MDT task was initiated (see 5.1.3).
-	(optionally) configuration of a logging area. A UE will log measurements as long as it is within the configured logging area. The scope of the logging area may consist of one of:
-	a list of up to 32 global cell identities. If this list is configured, the UE will only log measurements when camping in any of these cells
-	a list of up to 8 TAs or 8 LAs or 8 RAs. If this list is configured, the UE will only log measurements when camping in any cell belonging to the preconfigured TA/LA/RAs.
-	The configured logging area can span PLMNs in the MDT PLMN List. If no area is configured, the UE will log measurements throughout the PLMNs of the MDT PLMN list.
-	(optionally) for NR, configuration of a list of neighbouring frequencies and/or cells, indicating the UE to include neighbouring cell's measurements as indicated in the list in the logged MDT report.
-	(optionally) for E-UTRA, configuration of target MBSFN area(s) for MBSFN measurement logging. If target MBSFN area(s) is configured, UE applies it in addition to other restrictions such as the logging area. The UE will log measurements as long as it receives MBMS service from an indicated target MBSFN area and is within the configured logging area. The target MBSFN area(s) is defined by a list of up to 8 entries, where each entry indicates a carrier frequency and optionally indicates a specific MBSFN area on a carrier frequency.
-	(optionally) configuration of the WLAN measurements, indicating the UE to attempt to obtain WLAN measurements.
-	(optionally) configuration of the Bluetooth measurements, indicating the UE to attempt to obtain Bluetooth measurements.
-	(optionally) for NR, configuration of the sensor measurements, indicating the UE to attempt to obtain sensor measurements.
[bookmark: _Toc46501737][bookmark: _Toc52579308]5.1.1.1.2	Configuration effectiveness
The logged measurement configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:
-	logged measurement configuration for downlink pilot strength measurements (or events) logging is active
-	in IDLE UE state in E-UTRAN, or
-	in IDLE mode, CELL_PCH and URA_PCH states in UTRAN, or
-	in CELL_FACH state when second DRX cycle is used in UTRAN, or
-	in IDLE and INACTIVE states in NR
-	until logging duration timer expires or stops
-	logged measurement configuration for MBSFN measurement logging is active
-	in IDLE and CONNECTED UE states in E-UTRAN
-	until logging duration timer expires or stops
-	logged measurement configuration and logs are maintained when the UE is in any state as described above, despite multiple periods interrupted by UE state transitions, e.g. for downlink pilot strength measurements when the UE is in CONNECTED state for E-UTRAN and NR and CELL_DCH, CELL_FACH state when second DRX cycle is not used in UTRAN
-	logged measurement configuration and logs are maintained when the UE is in any state as described above in that RAT, despite multiple periods interrupted by UE presence in another RAT
There is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, depending on type of the previous configuration and new configuration, UE is allowed to discard the new configuration and continue logging using the old configuration. If the new configuration is not discarded, any previously configured logged measurement configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.
NOTE:	The network may have to do inter-RAT coordination.
When a logging area is configured, logged MDT measurements are performed as long as the UE is within this logging area. For NR, when determining whether a cell is part of the logging area, only the first entry of the plmn-IdentityList in the first entry of the PLMN-IdentityInfoList (in SIB1), and cellIdentity corresponding to the first entry of the PLMN-IdentityInfoList are considered. If no logging area is configured, logged MDT measurements are performed as long as the RPLMN is part of the MDT PLMN list. When the UE is not in the logging area or RPLMN is not part of the MDT PLMN list, the logging is suspended, i.e. the logged measurement configuration and the log are kept but measurement results are not logged. In addition, for MBSFN logged measurements, logged MDT measurements are performed in logging intervals when the UE receives MBMS service from a MBSFN area according to the target MBSFN area(s) configuration When the UE is not in the logging area or does not receive MBMS service from a MBSFN area that matches the target MBSFN area(s) configuration in the logging interval the logged measurement configuration and the log are kept but measurement results are not logged.
NOTE:	The logging duration timer continues.
In case the new PLMN that does not belong to the MDT PLMN list provides a logged measurement configuration any previously configured logged measurement configuration and corresponding log are cleared and overwritten without being retrieved.
/*end of changes*/
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