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1. Introduction
SA has sent an LS [1] to RAN to clarify the comprehension of roaming, and suggest to consider the scenario of performing MDT in EPLMN within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI. 
	These groups are kindly requested to investigate the necessary changes, in Release 10 or 11, to MDT to make it also applicable in a context where Equivalent PLMN identities are applied within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI. It should be equally applicable to MDT

… that is started in a PLMN, equivalent to the HPLMN 

… as well as for mobility between a PLMN equivalent to the HPLMN and HPLMN 

….and for mobility between PLMNs equivalent to the HPLMN. 


This contribution analyses the LS, and list the possible specification modifications to be considered.
2. Discussion
2.1. Clarification of MDT Continuity for Mobility Scenario

SA has defined that register to the HPLMN or an EHPLMN does not belong to roaming state. According to SA comprehension, even for a roaming UE, it shall be possible to do MDT across the PLMNs identified as equivalent within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI. Therefore the RAN2 understanding that MDT could only be performed in non-roaming state and in the PLMN which configures the measurement parameters is not totally correct. In current mechanism, if UE reselect/handover to another PLMN, the MDT should be suspended or be removed and no mobility requirement of MDT has been considered. Before introducing the continuity rule in roaming state mobility, it is necessary for RAN2 to consider and clarify the continuity of MDT in non-roaming state. Two options could be applied:
Option 1: As long as UE registered in HPLMN or in an EHPLMN, the MDT continuity is always supported;
Option 2: Same to the roaming state, UE could only perform MDT across the PLMNs identified as equivalent within a single operator’s network and where the country as identified by the MCC of the RPLMN is the same as the country identified by the MCC in the IMSI.
For the scenario that UE registers to a PLMN which is not “declared” by the network, but it belongs to the EHPLMN list, could the UE continue to perform the MDT or to suspend/remove it?
Clarification: In RAN2, it should be clarified first whether the MDT should be continued when changing PLMN within non-roaming state for both idle and connected mode.
2.2. Analysis of the Impact on Specification
If MDT continuity is supported by RAN, no matter for roaming or non-roaming state, there are many specification impacts to be considered. Since the UE action of immediate MDT is absolutely controlled by the network, the primary changes are of RAN3 scope. Based on the clarification in section 2.1 and SA LS [1], the modifications in RAN2 mainly concern the stage 2 and stage 3 contents about logged MDT. Therefore, the followings analyse the possible impacts on RAN2.
2.2.1 Definition of MDT PLMN
“MDT PLMN” is defined in current stage 2 specification [2] 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 incorrect. A group of PLMNs should be defined, such as “MDT Equivalent PLMN list”, which includes all the allowed PLMNs UE could register and continue the MDT measurement.
Possible Change 1: Define a new “MDT Equivalent PLMN list” instead of “MDT PLMN”.

2.2.2 Acquirement of Operator Information
For UEs of roaming state, if the conditions below are fulfilled, the MDT measurement could be continuous:
· UE cross the PLMNs identified as equivalent within a single operator’s network;
· MCC of the RPLMN is the same as the country identified by the MCC in the IMSI.
There are two kinds of relationship for operator and the PLMNs include in the EPLMN list, and the specification changes of the two are different:
(1) All the PLMNs in the EPLMN list are within the same operator.
In this case, UE could continue the MDT measurement when crossing PLMNs as long as the MCC of the source and the target PLMN are the same. No matter whether UE is in roaming state or not, the MDT measurement could be continuous.
Since there is only one EPLMN list declared by the network, making all the PLMNs in the EPLMN list belong to one operator is a significant restriction to the network which is almost impossible.
 (2) The PLMNs in the EPLMN list belong to different operators.
In this case, UE can not distinguish which PLMNs in the EPLMN list is of the same operator with the RPLMN, therefore some assisted information should be sent from the network to UE. Two alternatives are listed below:
Alt (2a): NAS solution
MME send the EPLMN list to UE by NAS message of ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT. To notify the allowed equivalent PLMNs for MDT continuity to the UE, ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT could be the simplest way to take a bitmap in order of the EPLMN list in the same message. Each bit in the bitmap could indicate that if the specific PLMN is of the same operator with the RPLMN. If it is true, UE could successfully change to this PLMN and continue to MDT measurement.
Unfortunately CT1 has concluded that [3] “there are no specific references to MDT within the specifications under the control of CT1. Therefore CT1 does not see any need to update its specifications due to MDT and equivalent PLMN identities”. Thus, the NAS solution may be unavailable by CT1 intention.
Alt (2b): AS solution 
Take the operator information in AS message is another way. Similar to the UE in logged MDT, eNB which configure immediate MDT parameters also needs the operator information to decide which PLMNs could the UE handover to and continue the MDT. Therefore the eNB could definitely get the operator information, and send them to the UE in the LoggedMeasurementConfiguration message. When the UE perform reselection across PLMNs, this operator information may assist UE to decide whether the MDT measurement could be continued. 
Compare with the operator restriction of the EPLMN configuration and the NAS solution described above, the AS solution is the accessible way for UE to get the operator information.
Possible Change 2: RAN2 consider whether the AS solution Alt (2a) could be accepted.
2.2.3 Area Scope
Current 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 SA LS, 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”.
Possible Change 3: The TAC list in “areaConfiguration” should be extended to TAI list to include PLMN ID.
2.2.4 Log Available Indication and Logged Result
Current the log available indicator and the logged result could only be sent in the MDT PLMN. Whereas the “MDT PLMN” may be updated to the “MDT Equivalent PLMN list”, the UE should also send the log available indicator and the logged result within the whole “MDT Equivalent PLMN list”, and outside which UE is not allowed to indicate the availability of MDT measurements.
Possible Change 4: UE could report log available indicator and the logged result in any PLMN listed in the MDT Equivalent PLMN list.

2.3. Summary

According to the analysis in section 2.2, to add inter-PLMN MDT measurement continuity mechanism needs a great deal of modifications, and may have impact on many RAN2 specifications. Release 10 ASN.1 has already been frozen and is hard to be modified. Therefore it is proposed that all changes concerned EPLMN for MDT should be performed in Release 11.
Proposal: All changes concerning EPLMN for MDT should be performed in Release 11.

3. Conclusion
In this contribution, RAN2 is kindly requested to consider the complication of extending the MDT mechanism across PLMNs. It is suggested to firstly clarify that:

Clarification: In RAN2, it should be clarified first whether the MDT should be continued when changing PLMN within non-roaming state for both idle and connected mode.
It is proposed that:
Proposal: All changes concerning EPLMN for MDT should be performed in Release 11.
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