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Introduction

Several issues are left at last RAN3 meeting, including PLMN check for UE retrieve procedure and Propagation of user consent at Xn inter-PLMN handover, this contribution analysis these issues and provides our solution. 

Discussion
Propagation of Management Based MDT PLMN List IE at Xn inter-PLMN handover[1]
In the reply LS in R3-211463 from SA3 :

SA3 likes to answer that the source NG-RAN node can be allowed, in case of inter-PLMN Xn handover, to propagate the Management Based MDT PLMN List IE to the target NG-RAN node irrespective of the target PLMN being included or not included in the list, given the following conditions are met:

The source NG-RAN node and the target NG-RAN node are managed by the same operator.

MDT is not activated, or is stopped, when the UE is in a PLMN not covered by the consent.

SA3 also wants to inform RAN3 that a Release 17 study on user consent (TR 33.867) is under progress in SA3,  in which several aspects and use cases including the definition of user consent are being discussed.

The above principal is not only apply to XnAP handover procedure also apply to XnAP UE retrieve procedure. In other words, the propagation behavior of “Management Based MDT PLMN List” in inter-PLMN scenario should be align with SA3’s requirement.

In current stage 2 specification, as shown in the description with blue highlight, it is clear that the PLMN check is not cover XnAP Retrieve UE context procedure. To meet the requirement of SA3, it is proposed to to introduce PLMN check for Management Based MDT PLMN List IE in Management Based MDT PLMN List. 
	5.1.3
MDT Initiation

There are two cases that RAN should initiate a MDT measurements collection task. One is that the MDT task is initiated without targeting a specific UE by the cell traffic trace, i.e. management based trace function from OAM. The other is that the MDT task is initiated towards a specific UE by the signalling trace activation messages from CN nodes, i.e. the Initial Context Setup message, the Trace Start message or the Handover request message in E-UTRAN or NR, the CN Invoke Trace message in UTRAN. The detailed procedures to transfer the MDT configurations to RAN are specified in TS 32.422 [6].

For signalling based MDT, the CN shall not initiate MDT towards a particular user unless it is allowed.

For management based MDT, the CN indicates to the RAN whether MDT is allowed to be configured by the RAN for this user considering e.g. user consent and roaming status (see TS 32.422 [6]), by providing management based MDT allowed information. For E-UTRAN/UTRAN, the MDT allowed information consists of the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List. For NR, the MDT allowed information only consists of the Management Based MDT PLMN List. The management based MDT allowed information propagates during inter-PLMN handover if the Management Based MDT PLMN List is available and includes the target PLMN.

A UE is configured with an MDT PLMN List only if user consent is valid for the RPLMN.


It is noted the PLMN check in current specification is stricter than SA3’s requirement.

When two of the conditions meet, Management Based MDT PLMN List IE can be sent to target gNB even target PLMN is not in the list.

The second condition is anyway can be meet for Retrieve UE context procedure, because an UE in RRC_INACTIVE state would not active a MDT function. And if the UE context could be sent to the target node and if target PLMN is not in the Management Based MDT PLMN List, the MDT function is also not be triggered.

The first condition is hard to meet not only for RAN node but also for Core network. Because one Operator may have multiple RAN nodes. In addition, the association relationships of RAN nodes with the same operator are not standardized. Existing configurations may be considered to meet the SA3 requirements. 

One possible information is Equivalent PLMNs IE. The IE defined as allowed PLMNs in addition to Serving PLMN from TS24.501. And this IE is defined per UE. RAN node may receive the information in Mobility Restriction List IE from Core network. Based on Equivalent PLMN, the old RAN node can enforce PLMN check to ensure the new RAN node and source RAN node belong to same Operator. Confirmation from SA3 may needed.
Proposal 1: Source RAN node enforce PLMN check before propagating of Management Based MDT PLMN List IE for XnAP Retrieve UE context procedure.

Proposal 2: Management Based MDT PLMN List IE can be propagated if Equivalent PLMNs list includes the target PLMN. Confirmation from SA3 needed.
PLMN Check for UE retrieve procedure[1]

In Rel-16, the signalling based immediate MDT configuration and the Management Based MDT PLMN List are also sent to the target node during the Retrieve UE Context procedure. Technically, the source node should also check the target PLMN to decide whether to add the MDT configuration information into the Retrieve UE Context Response message like it does during handover.

The issues includes PLMN check of two IEs one is Management Based MDT PLMN List IE which is analysis above, the other is MDT configuration IE inside Trace Activation IE. For the second IE, Signalling Based MDT PLMN List can be used for PLMN check.
Proposal 3: MDT configuration may propagate during Retrieve UE context if the Signalling Based MDT PLMN List is available and includes the target PLMN. 
3. Conclusion

In this contribution , observations and proposals are:
Proposal 1: Source RAN node enforce PLMN check before propagating of Management Based MDT PLMN List IE for XnAP Retrieve UE context procedure.

Proposal 2: Management Based MDT PLMN List IE can be propagated if Equivalent PLMNs list includes the target PLMN. Confirmation from SA3 needed.
Proposal 3: MDT configuration may propagate during Retrieve UE context if the Signalling Based MDT PLMN List is available and includes the target PLMN..

Proposal 4: The corresponding TP can be found at the end of this contribution.

4. References
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5.1.2.3
MDT context handling during handover

The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.

In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:

-
The MDT configuration configured by management based trace function will not propagate during handover.

-
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. 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 behaviour applies also for Xn inter-RAT handover.

-
For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.

-
For NR, 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 or during retrieve UE context 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 behaviour applies also for Xn inter-RAT handover.

NOTE:
In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.

5.1.3
MDT Initiation

There are two cases that RAN should initiate a MDT measurements collection task. One is that the MDT task is initiated without targeting a specific UE by the cell traffic trace, i.e. management based trace function from OAM. The other is that the MDT task is initiated towards a specific UE by the signalling trace activation messages from CN nodes, i.e. the Initial Context Setup message, the Trace Start message or the Handover request message in E-UTRAN or NR, the CN Invoke Trace message in UTRAN. The detailed procedures to transfer the MDT configurations to RAN are specified in TS 32.422 [6].

For signalling based MDT, the CN shall not initiate MDT towards a particular user unless it is allowed.

For management based MDT, the CN indicates to the RAN whether MDT is allowed to be configured by the RAN for this user considering e.g. user consent and roaming status (see TS 32.422 [6]), by providing management based MDT allowed information. For E-UTRAN/UTRAN, the MDT allowed information consists of the Management Based MDT Allowed indication and optionally the Management Based MDT PLMN List. For NR, the MDT allowed information only consists of the Management Based MDT PLMN List. The management based MDT allowed information may propagate during inter-PLMN handover or during retrieve UE context if either the Management Based MDT PLMN List or the Equivalent PLMN is available and includes the target PLMN.

A UE is configured with an MDT PLMN List only if user consent is valid for the RPLMN.


