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1	Introduction
In RAN2 #105bis in Xi’an [1], there are the following agreements about MDT continuity:
[bookmark: _Hlk513657944]Agreements:
1: Logged MDT continuity could span PLMNs within MDT PLMN list in NR.
2: Logged MDT continuity could not span RATs and systems, e.g. when cell reselection to/from NR. Different system mentioned here means different core network.
3: Signalling based immediate MDT continuity could span PLMNs within MDT PLMN list in NR.
4: Signalling based immediate MDT continuity could not span RATs, e.g. when handover to/from NR.
FFS: : Signalling based immediate MDT continuity can be maintained for inter-system intra-RAT handover (i.e. between eLTE and LTE) within MDT PLMN list in NR
This paper discusses the signalling based immediate MDT continuity.   
3	Discussions
[bookmark: _Hlk274777]For signalling based MDT in LTE, MDT data is collected from one specific UE. The UE that is participating in the MDT data collection is specified as IMEI(SV) or as IMSI. The signalling based MDT is an enhancement of the signalling based subscriber and equipment trace. The signalling based MDT can be either a logged MDT or Immediate MDT. 
1. [bookmark: _Toc7730530]The signaling based MDT is an enhancement of the signaling based trace. Thus, the activation and configuration procedures for MDT should be aligned with the fundamental procedures for trace.

There are the following main issues to be considered in order to determine the signaling based immediate MDT continuity during (intra-system and inter-system) handover:
· A. Whether the trace activation and deactivation procedures in the 5GC and EPC support the handover cases;
· B. Whether the “measurement list (M1-M9)” and the corresponding configurations (e.g., reporting trigger) can be applicable across the 5GC/EPC and E-UTRAN/NG-RAN;
· C. Whether the Area scope is applicable across the 5GC/EPC and E-UTRAN/NG-RAN.  
· D. Whether the user consent is applicable across the 5GC/EPC and E-UTRAN/NG-RAN.
3.1. Trace activation and deactivation procedures during handover
In TS 32.422, 5GC activation mechanism for trace has been defined and the basic principle of the mechanism should also be applicable to MDT. The dedicated details for MDT have not been specified yet.  
This 5GC activation mechanism has introduced the methods to support the trace continuity in the following two cases: 
· Signaling Trace Activation during Inter-RAT handover from NG-RAN to E-UTRAN, as shown in the Figure 1. 
· Signaling Trace Activation during Inter-RAT handover from E-UTRAN to NG-RAN.
[image: Generated by PlantUML]
Figure 1. Signaling Trace Activation during Inter-RAT handover from NG-RAN to E-UTRAN
As shown in Figure 1, initially, there is an ongoing active trace when the UE is connected to NG-RAN. During the handover from NG-RAN to E-UTRAN, EPC (MME/SGW) obtains/stores the trace parameters and activate the trace in steps 3 – 8.  E-UTRAN obtains/stores the trace parameters and activate the trace in steps 9 – 11. NG-RAN and 5GC deactivate the trace in steps 23 – 31.  

1. [bookmark: _Toc7730531]Signaling based Trace continuity is supported during Inter-RAT handover from NG-Ran to E-UTRAN and vice versa in TS 32.422.

3.2. MDT “measurement list” and the corresponding configurations
In the case of the signaling-based immediate MDT, the following MDT configuration parameters are sent to eNB in LTE: 
-	Area scope (TA, Cell)
-	Trace Reference
-	Trace Recording Session Reference
-	List of measurements
-	Reporting Trigger
-	Report Amount
-	Report Interval
-	Event Threshold
-	IP address of Trace Collection Entity 
-	Collection period for RRM measurements LTE (present only if any of M2 or M3 measurements are requested). 
-	Measurement period LTE (if either of the measurements M4, M5 is requested)
-	Positioning method
Note: some of the parameters are optional.
In RAN2 #105, it was agreed that at least M1 – M7 in “List of Measurements” in LTE will be supported for NR.   
Agreements of NR MDT
1	At least the following measurement quantities are required:
⁻	DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells(logged MDT and immediate MDT)
⁻	PHR (immediate MDT)
⁻	Received Interference Power measurement (immediate MDT)
⁻	Data Volume measurement separately for DL and UL(immediate MDT)
⁻	Scheduled IP Throughput for MDT measurement separately for DL and UL(immediate MDT)
⁻	Packet Delay measurement separately for DL and UL(immediate MDT)
⁻	Packet loss rate measurement  separately for DL and UL(immediate MDT)
2	The procedures of LTE MDT are the baseline of NR MDT.

1. [bookmark: _Toc7730532]The “measurement list” and the corresponding configurations (e.g., reporting trigger) can be applicable across the 5GC/EPC and E-UTRAN/NG-RAN.

3.3. Area scope 
Both of Area scope is an optional parameter for signalling based MDT. If area scope is included in the MDT configuration provided to the RAN, the UE is configured with respective measurement when the UE is connected to a cell that is part of the configured area scope.
[bookmark: _Hlk5195766]The Area Scope parameter in LTE is either:
· list of Cells, identified by E-UTRAN-CGI. Maximum 32 CGI can be defined.
· List of Tracking Area, identified by TAC. Maximum of 8 TAC can be defined. 
· List of Tracking Area Identity, identified by TAC with associated plmn-Identity perTAC-List containing the PLMN identity for each TAC. Maximum of 8 TAI can be defined.

TS36.331 defines the corresponding IE for the area scope, i.e., AreaConfiguration, which indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging is not restricted to specific cells or tracking areas but applies as long as the RPLMN is contained in plmn-IdentityList stored in VarLogMeasReport.
AreaConfiguration information element
-- ASN1START

AreaConfiguration-r10 ::=	CHOICE {
	cellGlobalIdList-r10			CellGlobalIdList-r10,
	trackingAreaCodeList-r10		TrackingAreaCodeList-r10
}

AreaConfiguration-v1130 ::=		SEQUENCE {
	trackingAreaCodeList-v1130		TrackingAreaCodeList-v1130
}

CellGlobalIdList-r10 ::=				SEQUENCE (SIZE (1..32)) OF CellGlobalIdEUTRA

TrackingAreaCodeList-r10 ::=			SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

TrackingAreaCodeList-v1130 ::=	SEQUENCE {
	plmn-Identity-perTAC-List-r11			SEQUENCE (SIZE (1..8)) OF PLMN-Identity
}

-- ASN1STOP
TrackingAreaCode information element
-- ASN1START

TrackingAreaCode ::=				BIT STRING (SIZE (16))
TrackingAreaCode-5GC-r15 ::=		BIT STRING (SIZE (24))

-- ASN1STOP

1. [bookmark: _Toc7730533]Area scope is configured, RAN performs the MDT configuration when the serving cell belongs to the area scope. Otherwise, the MDT configuration will be sent to the target cell during the handover procedure. 

3.4. User consent 
Obtaining user consent before activating the MDT functionality is required because of privacy and legal obligations. The user consent information availability should be considered as part of the subscription data and as such this shall be provisioned to the HSS database. Once the user consent availability information is stored in the HSS database, the HSS can check the user consent availability before starting a Trace Session for the given subscriber. 
As the user consent availability information is stored as part of the subscription data it should also be transferred to the MME/SGSN/MSC-S during update location procedure. 
1. [bookmark: _Toc7730534]As the user consent availability information is stored as part of the subscription data, it should be able to be transferred between 5GC and EPC during the relocation procedure of the intra-RAT and inter-RAT handover procedures. However, this needs to check with SA3/SA5. 

Having the above discussions and observations, for the case of inter-system handover between eNB connecting to EPC and ng-eNB connecting to 5GC, we have the following observations:
· The trace activation and deactivation procedures in the 5GC and EPC defined in TS 32.422 support this handover case.
· The “measurement list” and the corresponding configurations (e.g., reporting trigger) can be applicable across 5GC/ng-eNB and EPC/eNB. 
· Area scope is optional parameter; if it is configured, the area scope parameter is not applicable across 5GC/ng-eNB and EPC/eNB.
· User consent as part of the subscription data should be able to be transferred between 5GC and EPC during the relocation procedure of the inter-RAT handover between NG-RAN and E-UTRAN. RAN2 needs to check with SA3 and SA5. 

[bookmark: _Toc7717218][bookmark: _Toc7730545]RAN2 to ask SA3 and SA5 whether the MDT user consent can be transferred during handover between 5GC and EPC, in order to support the MDT continuity after the inter-system and intra-RAT handover. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	The signaling based MDT is an enhancement of the signaling based trace. Thus, the activation and configuration procedures for MDT should be aligned with the fundamental procedures for trace.
[bookmark: _GoBack]Observation 2	Signaling based Trace continuity is supported during Inter-RAT handover from NG-Ran to E-UTRAN and vice versa in TS 32.422.
Observation 3	The “measurement list” and the corresponding configurations (e.g., reporting trigger) can be applicable across the 5GC/EPC and E-UTRAN/NG-RAN.
Observation 4	Area scope is configured, RAN performs the MDT configuration when the serving cell belongs to the area scope. Otherwise, the MDT configuration will be sent to the target cell during the handover procedure.
Observation 5	As the user consent availability information is stored as part of the subscription data, it should be able to be transferred between 5GC and EPC during the relocation procedure of the intra-RAT and inter-RAT handover procedures. However, this needs to check with SA3/SA5.

Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to ask SA3 and SA5 whether the MDT user consent can be transferred during handover between 5GC and EPC, in order to support the MDT continuity after the inter-system and intra-RAT handover.
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