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1	Introduction
RAN3 has sent a LS to RAN2 [1], asking RAN2 to check the feasibility of a UE based solution to ensure that the management based MDT shall not overwrite the signaling based MDT configuration. This contribution discusses the RAN2 based solution for the same and also provides a draft LS response to RAN3.
[bookmark: _Ref178064866]2	Discussion
2.1	Configuration of UE with Logged MDT type indication
According to TS 38.331 [2],  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: _Toc53501906][bookmark: _Toc58511028][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc61532830]UE is not provided with information to distinguish between management based and signaling based MDT configuration.
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: _Toc52376809][bookmark: _Toc58491427][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc61532834]UE needs to be informed regarding the type of logged MDT configuration.
This identifier could be a flag as a part of the LoggedMeasurementConfiguration-r16-IEs in LoggedMeasurementConfiguration message. 

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-r17-IEsSEQUENCE {}                              OPTIONAL
}

LoggedMeasurementConfiguration-r17-IEs ::= SEQUENCE {
    isSignallingBasedConfig-r17 				ENUMERATED {true}                       OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}                              OPTIONAL

}


2.2	Storing Logged MDT type indication in UE
In our view, signaling-based MDT reports are more important for network than management-based MDT report.
This requirement comes from the fact that Management Based MDT is a process that can rely on selection of ANY UE, while signaling based MDT is a process that requests MDT measurement collection from a SPECIFIC UE. It is worth noticing that signaling Based MDT may be triggered for law enforcement reasons. Therefore, while it is of paramount importance that a signaling 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.
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: _Toc58491428][bookmark: _Toc61532835]UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours of T330 expiry.

UE can save it as part of the VarLogMeasReport to ensure such.
VarLogMeasReport UE variable
-- ASN1START
-- TAG-VARLOGMEASREPORT-START

VarLogMeasReport-r16 ::=     SEQUENCE {
    absoluteTimeInfo-r16         AbsoluteTimeInfo-r16,
    traceReference-r16           TraceReference-r16,
    traceRecordingSessionRef-r16 OCTET STRING (SIZE (2)),
    tce-Id-r16                   OCTET STRING (SIZE (1)),
    logMeasInfoList-r16          LogMeasInfoList-r16,
    plmn-IdentityList-r16        PLMN-IdentityList2-r16,
	signallingBasedConfig-r17		 ENUMERATED {true}         OPTIONAL
}

-- TAG-VARLOGMEASREPORT-STOP
-- ASN1STOP

2.3	Avoidance of signaling based MDT configuration/report overwriting
There are several solutions that can be looked at which can prevent the overwriting of the signaling based MDT configuration/report with the management-based MDT. Some of such solutions include;
1) Solution 1: Informing RAN at every RRC state change
2) Solution 2: Explicit rejection of configuration by UE
In the following, we analyse the pros and cons of these methods.

2.3.1	Solution 1: Informing RAN at every RRC state change
There have been similar proposals for including flag to UE and reporting that flag back to network at every RRC changes [3]. 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. Since these messages are fundamental to radio system, a change in these would require a lot of changes in the legacy systems (UE and network) which might not even implement MDT solutions.

[bookmark: _Toc61532831]UE informing RAN regarding the flag at every RRC change completion instance is a large overhead on both the UE side and the network side.
Furthermore, using this approach, overwriting of signalling based MDT configuration is not avoided in the below scenario:
· UE is configured with Signalling based MDT and T330 is running
· UE collects some logs and becomes RRC_CONNECTED
· UE informs RAN regarding availability of logged MDT measurement along with the type flag in RRCSetupComplete message.
· RAN collects the report
Now, in principle, RAN can configure this UE with management-based MDT, since it has already collected entire signalling-based MDT report and unaware of the fact that T330 is still running in UE. Thus, RAN inadvertently overwrites the running signalling-based MDT configuration. 
[image: ]
[bookmark: _Toc61532832]UE informing RAN regarding the flag at every RRC change completion instance does not avoid overwriting signalling-based MDT configuration with management-based MDT configuration as fetching the signaling based MDT report does not mean that the T330 has already expired.

2.3.2	Solution 2: Explicit rejection of configuration by UE
However, instead of notifying network at every RRC changes, UE could notify network using an explicit message. The solution is outlined in Figure 1.


[bookmark: _Ref61266015]Figure 1: Signalling diagram if UE rejects configuration
In this solution, RAN configures UE with management-based MDT as per current procedure. If UE is configured with signalling-based MDT, it sends a reject message towards RAN informing about the configuration and ignores the management-based MDT configuration. Absence of such reject message implicitly indicates UE acceptance of MDT configuration.
[bookmark: _Toc61532836]A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.
Several scenarios can arise considering current decision that UE can be configured with only one logged MDT configuration. Below list explains UE behaviour in each of these scenarios:
1) UE is configured with management-based MDT and is being configured with new management-based MDT configuration.
a. UE doesn’t send a reject message, 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 doesn’t send a reject message, 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 doesn’t send a reject message, 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 sends a reject message and continues logging information according to the signalling-based MDT configuration.
An example of such IE is given below.
LoggedMDTReject message
-- ASN1START
-- TAG-LOGGEDMDTREJECT-START

LoggedMDTReject::=		SEQUENCE {
	signallingMDTConfigActive	ENUMERATED {true,false},
	...
}

-- TAG- LOGGEDMDTREJECT -STOP
-- ASN1STOP

	LoggedMDTReject  field descriptions

	signallingMDTConfigActive
Indicates if UE has T330 timer active, false indicates that UE has signaling based MDT measurement report available



Further, a reply LS to RAN3 is provided in appendix.

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 signaling based MDT configuration.
Observation 2	UE informing RAN regarding the flag at every RRC change completion instance is a large overhead on both the UE side and the network side.
Observation 3	UE informing RAN regarding the flag at every RRC change completion instance does not avoid overwriting signalling-based MDT configuration with management-based MDT configuration as fetching the signaling based MDT report does not mean that the T330 has already expired.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE needs to be informed regarding the type of logged MDT configuration.
Proposal 2	UE needs to store the flag information until logged MDT report are collected by the network or till 48 hours of T330 expiry.
Proposal 3	A UE configured with signalling-based MDT sends an explicit reject message to RAN if it receives a management-based MDT configuration.
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5	Appendix - Draft reply LS to RAN3
[bookmark: _Hlk505952399]
Title:	Draft LS response on UE based solution related to Logged MDT
Release:	Rel-17
Work Item:	NR_ENDC_SON_MDT_enh-Core

Source:	RAN2 
To:	RAN3
Cc:	 

Contact Person:	
Name:	Pradeepa Ramachandra
E-mail Address:	pradeepa.ramachandra@ericsson.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	

1. Overall Description:

RAN2 would like to thank RAN3 for the LS on UE based solution related to Logged MDT (R3-207176).
RAN2 has discussed the possibility of a UE based solution to avoid overriding of signaling based MDT configuration/report with the management based MDT and has agreed to introduce the RAN2 based solution for the same.
RAN2 has introduced a flag in the logged MDT configuration (loggedMeasurementConfiguration) that indicates to the UE as to whether the configured logged MDT configuration is associated to a signaling based configuration or the mangement based MDT configuration. Further, upon receiving a new logged MDT configuration the UE checks whether the incoming MDT configuration is a management based MDT configuration. If so, and if the UE was already configured with a signaling based logged MDT configuration, the UE sends an explicit MDT reject message (LoggedMDTReject) that indicates to the RAN that there is an active signaling based MDT configuration at the UE.

2	Actions
RAN2 respectfully asks RAN3 to take above information into account.

3	Dates of next TSG SA WG3 meetings
[bookmark: _Hlk54288989]RAN2#113-bis-e	12th April – 20th April 2021	Online
RAN2#114-e	19th May – 27th May 2021	Online
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