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1. Introduction
In RAN#53 meeting, a new WI “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” [1] was approved as a high priority work item in RAN2. One issue in this WI is “Support of ePLMN / multi-PLMN networks according to SP-110433” postponed from release 10. Besides, CT1 sent a response LS [2] last meeting, which showed CT1’s view on this issue. In this contribution, we would like to analyse the signalling used to send the MDT based EPLMN list, and the possible changes to support continuity MDT between different PLMNs.
2. Discussion
2.1. NAS Signaling or AS Signaling

In current CT1 specification, MME send the EPLMN list to UE by NAS messages of ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT. In the LS [2], CT1 confirms that “per definition the ePLMN list can contain PLMNes belonging to different operators and potentially from the same or different countries. In CT1 there is no relationship of these PLMNes to MDT”. The “allowed continue MDT PLMNs” may be a subset of current EPLMN list. Since UE can not distinguish which PLMNs in the EPLMN list are of the same operator with the RPLMN, some assisted information such as a new list of PLMNs for MDT task should be sent from network to the UE. Two alternatives of NAS or AS solutions are listed in Figure1 below:
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Figure1: Two alternatives to send the allowed PLMN information for MDT continuity

Alt (a): NAS solution

To notify the allowed equivalent PLMNs for MDT continuity to the UE, reusing the existing ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT message could be the simplest way, e.g. adding a bitmap in order of the EPLMN list in the same message. Each bit in the bitmap could indicate that whether the specific PLMN could be used for continuing the MDT measurement or not.
Though NAS signaling is a feasible solution, it is not preferred since CT1 has the understanding that this potential list is only for AS use, and the impacts on NAS need to be identified [2].
· Pros: Reuse the existing NAS messages. Since only some bits in bitmap are transmitted instead of the intact PLMN identities, the signaling overhead could be reduced;

· Cons: Out of the discussion scope by RAN, should extend the NAS message which is not preferred by CT1.
Alt (b): AS solution 

Take the operator information in AS message is another way. Similar to the UE in logged MDT, the eNB which configures the immediate MDT also needs the operator information to decide which PLMNs the UE could handover to with MDT continuity. Therefore the eNB could definitely get the operator information, and then send them to the UE in the LoggedMeasurementConfiguration message. When the UE performs reselection across PLMNs, this operator information may assist UE to decide whether the MDT measurement should be continued. 

· Pros: It could be totally decided inside RAN group. Due to the requirement of MDT continuity for immediate MDT, eNB must get the “allowed continue MDT PLMNs”. Therefore the eNB could send them to the UE directly;

· Cons: It may have some impacts on RAN specifications.
In all, since eNB inevitably obtains the allowed PLMN information for MDT continuity, and the changes are totally controlled inside RAN, we propose to use the AS solution to inform the allow PLMN information for MDT continuity to the UE, and the extension could be naturally added in the LoggedMeasurementConfiguration message.
Proposal 1: The PLMNs which are equivalent for MDT task are proposed to be indicated by AS signalling.
2.2. Possible Changes for MDT Continuity
Since we have agreed that the decision about immediate MDT is left to RAN3, the modifications in RAN2 mainly concern the stage 2 and stage 3 contents about logged MDT. Therefore, the followings analyse the possible changes in RAN2.
2.2.1 Definition of MDT PLMN
“MDT PLMN” is defined in current stage 2 specification [3] of Release 10. If MDT could be continued when crossing PLMNs, more than one PLMN are supported in the whole MDT procedure. Therefore the “MDT PLMN” which contains only one PLMN is insufficient. A group of PLMNs should be defined, such as “MDT Equivalent PLMN list”, which includes all the allowed PLMNs that UE could register and continue the MDT measurement. To be backward compatible with the release 10 UE, the “MDT Equivalent PLMN list” should exclude the MDT PLMN and defined as “A PLMN list includes all the allowed PLMNs UE could register and continue the MDT measurement together with the MDT PLMN”.
Proposal 2: Define a new “MDT Equivalent PLMN list” besides “MDT PLMN”.

Since the “MDT PLMN” may be extended to “MDT Equivalent PLMN list”, the plmn-Identity in VarLogMeasReport should also be extended to a list.

Proposal 2a: Extend “plmn-Identity” in VarLogMeasReport to a list to include all the allowed PLMNs that UE could register and continue the MDT measurement.
2.2.2 Area Scope
Currently the areaConfiguration may choose to include ECGI or TAC. And if none is present, the configuration is valid in the entire RPLMN of the UE at the point of receiving the configuration.
But according to the the requirement of MDT continuity, MDT measurement may be performed in more than one PLMN, and the TAC can not denote a unique TA without the PLMN ID. Therefore the TAC list should be extended to TAI list. And if areaConfiguration is absent, the configuration is valid in the entire “MDT Equivalent PLMN list” + ”MDT PLMN”.
The detailed changes in the specification could be extending the TACs for each PLMN in “MDT Equivalent PLMN list”, and the existing TACs could be restricted as the identities inside the MDT PLMN.
Proposal 3: The TAC list in “areaConfiguration” should be extended to include the tracking areas in multiple PLMNs.
2.2.3 Log Available Indication and Logged Result
Current log available indicator and logged result could only be sent in the MDT PLMN. If the allowed PLMN for MDT is extended, the UE should send the log available indicator and the logged result within the whole “MDT Equivalent PLMN list” + ”MDT PLMN”, otherwise UE is not allowed to indicate the availability of MDT measurements.
Proposal 4: UE could report the log available indicator and the logged result in all of the PLMNs which allowing MDT continuity.
3. Conclusion
In this contribution, RAN2 is kindly requested to consider the possible changes for MDT continuity crossing PLMNs. It is proposed that:

Proposal 1: The PLMNs which are equivalent for MDT task are proposed to be indicated by AS signalling.
Proposal 2: Define a new “MDT Equivalent PLMN list” besides “MDT PLMN”.

Proposal 2a: Extend “plmn-Identity” in VarLogMeasReport to a list to include all the allowed PLMNs that UE could register and continue the MDT measurement.
Proposal 3: The TAC list in “areaConfiguration” should be extended to include the tracking areas in multiple PLMNs.
Proposal 4: UE could report the log available indicator and the logged result in all of the PLMNs which allowing MDT continuity.
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