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Introduction
In E-UTRNA, the MDT continuity has been discussed a lot, and some decisions have been made for inter- PLMN and inter-RAT mobility.
In this contribution, we discuss the MDT continuity involve NR, or involve 5GC, and intend to clarify all the cases of MDT deployments so far and achieve some guidelines.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]Background
In E-UTRNA, the MDT continuity could span PLMNs [1]. A MDT PLMN List includes a list of PLMNs where measurement collection and log reporting is allowed for a user. 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.
Observation 1: Logged MDT continuity could span PLMNs in E-UTRAN.
But for inter-RAT, the configuration, measurement collection and reporting of the concerning measurement will always be done in cells of the same RAT type. There is only one RAT-specific logged measurement configuration for Logged MDT in the UE. The UE will not indicate the availability of MDT measurements in another RAT. When the network provides a configuration, 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.
Observation 2: Logged MDT continuity could not span RATs so far.
For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN.
Observation 3: Signalling based immediate MDT continuity could span PLMNs in E-UTRAN.
In LTE, after the eNB collect the MDT result, it will send it to the Trace Collection Entity (TCE). TCE Id is indicated in the OAM configuration, and each measurement report also contains the necessary parameters for the network to be able to route the reports to the correct TCE and for OAM to identify what is reported. Therefore, TCE is operator specific, and could be shared by multiple PLMNs within EPLMN list.
Observation 4: TCE is operator specific, and could be shared by multiple PLMNs within EPLMN list.
0. Logged MDT continuity when involving NR
For logged MDT continuity involving NR, a MDT PLMN list could be reused. SIB1 broadcasts all the PLMNs the cell support, and if UE reselect to the cell with the PLMN in UE’s MDT PLMN list, the MDT continuity could be maintained.
Proposal 1: Logged MDT continuity could span PLMNs within MDT PLMN list in NR.
Both of management based trace and signaling based trace could be used to configure immediate MDT or logged MDT [2]. In LTE, MDT configuration is transmitted via HSS\MME\eNB to the UE for signaling based solution. For management based solution, although the eNB receive MDT configuration from the NM node directly, it should also receive the User consent related “allowed” indication from MME.
It has been agreed that Management based and signalling based trace procedure in LTE can be reused in NG-RAN MDT [3]. Therefore if MDT is introduced for NR, the UDM/AMF should be as relay for delivering the MDT configuration and for user consent check of the management based MDT. UE in different RAT(LTE/NR) maybe send with different MDT configuration from different network nodes, and the continuity should not span RATs, e.g. when cell reselection to/from NR.


    
(a) Signalling based MDT                                                     (b) Management based MDT
Figure 1 MDT Configuration  and management path in NR
Proposal 2: Logged MDT continuity could not span RATs, e.g. when cell reselection to/from NR.
0. Immediate MDT continuity when involving NR
For LTE, the MDT configuration configured by management based trace function will not propagate during handover, but the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. This mechanism could be reused for NR immediate MDT.
Observation 5: Management based immediate MDT configuration will not propagate during handover.
Proposal 3: Signalling based immediate MDT continuity could span PLMNs within MDT PLMN list in NR.
Similar to LTE, when UE handover to another RAT, the UE should receive and apply the configuration of the new RAT. Since immediate MDT basically follow the RRM measurement, the immediate MDT continuity cannot be maintained when span RATs.
Proposal 4: Signalling based immediate MDT continuity could not span RATs, e.g. when handover to/from NR.
0. Immediate MDT continuity for inter-system handover
[bookmark: OLE_LINK19][bookmark: OLE_LINK22]For intra-system handover, immediate MDT continuity should follow the principles in proposals 3/4 above. But for inter-system handover, whether the same principles could also be used needs further study.
The NG-RAN architecture is illustrated in Figure2 below. The ng-eNB connects by means of the NG interfaces to the 5GC [4]. That is, for e-LTE, the ng-eNB connects to AMF which is a 5GC control node, and receives the MDT configuration and user consent related information from 5GC.


Figure 2 NG-RAN architecture
Two cases could be considered separately:
· Inter-system intra-RAT: The MDT configuration parameters should be same for one nodeB from either the EPC path or the 5GC path, since the MDT aims at the same nodeB coverage scope. The MDT result should be sent to the TCE which is PLMN specific and may have no relationship with the core network types. Therefore, the MDT continuity can be maintained if other conditions (PLMN list, RAT) are fulfilled.
· Inter-system inter-RAT: Both the configuration path and the nodeB type are changed, so mostly considering the MDT continuity due inter- RAT handover cannot be continued, the MDT continuity of inter-system inter-RAT cannot be maintained either.
Observation 6: Whether the handover is of intra-system or of inter-system has no influence on the MDT continuity.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 5: Signalling based immediate MDT continuity can be maintained for inter-system intra-RAT handover within MDT PLMN list in NR
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Observation 1: Logged MDT continuity could span PLMNs in E-UTRAN.
Observation 2: Logged MDT continuity could not span RATs so far.
Observation 3: Signalling based immediate MDT continuity could span PLMNs in E-UTRAN.
Observation 4: TCE is operator specific, and could be shared by multiple PLMNs within EPLMN list.
Observation 5: Management based immediate MDT configuration will not propagate during handover.
Observation 6: Whether the handover is of intra-system or of inter-system has no influence on the MDT continuity.
And we propose:
Proposal 1: Logged MDT continuity could span PLMNs within MDT PLMN list in NR.
Proposal 2: Logged MDT continuity could not span RATs, e.g. when cell reselection to/from NR.
Proposal 3: Signalling based immediate MDT continuity could span PLMNs within MDT PLMN list in NR.
Proposal 4: Signalling based immediate MDT continuity could not span RATs, e.g. when handover to/from NR.
Proposal 5: Signalling based immediate MDT continuity can be maintained for inter-system intra-RAT handover within MDT PLMN list in NR
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