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1. Introduction
In the last RAN2#71 meeting, MDT configuration and log during inter-PLMN (i.e., network sharing) were re-discussed. It was discussed whether the following behaviour should be adopted.
“MDT configuration/logging shall be cleared by the UE at any PLMN change (even irrespective of ePLMN list).
This document discusses operator requirement and the resulting behaviour of MDT configuration activation, MDT configuration and log continuation in network sharing and roaming case.
2. Discussion1: MDT support for network sharing case
2.1 Operator requirement
In network sharing case, MDT data collection may be performed in different ways. Depending on operator’s policy, the main network operator, e.g., who owns the infrastructure or usually the one whose PLMN ID is broadcasted as the Primary PLMN of the shared network, may want to avoid other operators sharing the network to collect the data concerning the NW quality.

In the present agreeement, assuming that OAM system may be different for each operator sharing the network, in network sharing scenario, different operators can configure MDT to any MDT capable UE within the network. Furthermore, the collected data can be reported to a data collection entity which is different for each operator. 

Therefore, only the operator of the Primary PLMN should be able to configure and collect data, that is, MDT configuration is applied only when the UE is registered to the Primary PLMN and the MDT is configured by the operator of the Primary PLMN.
Proposal 1:
It is proposed for RAN2 to agree the following requirement:
“For network sharing scenario MDT configuration is applied only when the UE is registered to the Primary PLMN and the MDT is configured by the operator of the Primary PLMN.

Addressing the above requirement, the following 3 issues are discussed.
Issue1: Activation of MDT configuration in a sharing network

Issue2: Continuation of MDT configuration and log
Issue3: Logging contents
2.2 Issue1: Activation of the configuration (during RRC_CONNECTED)
In the present agreement, the eNB configures MDT to the UE upon request from the OAM (either via Signaling-based trace/ MDT configuration or via Cell Trace-based trace/ MDT configuration) without any PLMN checking (only UE MDT capability checking).
To realise the restriction as required in proposal 1, PLMN checking during MDT activation needs to be performed.  The following 2 alternatives are available:
Alt.1: PLMN checking is performed in the eNB before configuring MDT to the UE
In this alternative the eNB performs PLMN checking before it decides to configure MDT to the UE based on configuration received from the OAM. The MDT is configured to the UE only if the PLMN ID in the MDT configuration received from the OAM matches the Registered PLMN of the UE and the Primary PLMN in the broadcast information.
This alternative requires the eNB to be aware of the UE’s Registered PLMN. 
Alt.2: The UE decides whether the received MDT configuration should be applied based on PLMN checking. 

In this alternative the UE decides whether the MDT configuration received from the eNB should be applied or not. The UE applies the MDT configuration only if the PLMN of the newly received MDT configuration matches both its Registered PLMN and the Primary PLMN in the system information broadcast.
For the purpose to restrict other non-primary sharing operators to collect MDT data, both alternatives should be studied.

Proposal 2: 

It is proposed that RAN2 studies mechanisms to restrict MDT configuration activation from non-primary operators. For this alternative 1 and 2 should be studied.

2.3 Issue2: Continuation of MDT configuration and log
In previous meetings, clearing of MDT configuration/ logging upon PLMN change (irrespective of equivalent PLMN list) was discussed. In this mechanism the UE clears MDT configuration/ logging if the previously selected (R-)PLMN is not broadcasted in the new serving cell. 

However, this mechanism cannot satisfy the requirement presented in section 2.1. Hence, other mechanisms need to be considered. One possible solution is the following:

Proposed solution :
The UE continues MDT configuration/ logging only if the primary PLMN of the current serving cell matches the UE’s R-PLMN.
In this solution, the UE checks whether the ongoing MDT configuration’s PLMN ID matches its Registered PLMN and the Primary PLMN being broadcast by the current serving cell, and only continues if they all match.

Proposal2: 

It is proposed that RAN2 studies mechanisms to continue configuration and logging to restrict other non-primary sharing operators from collecting MDT data. For this the above proposed solution should be considered.
2.4 Issue 3: Logging contents
The purpose of the above requirement and proposed mechanisms are to ensure that the UE only logs cells of the Primary “and” Registered PLMN. While this might be difficult, the following clarifies how the UE can restrict the logging to cells that are likely to belong to the Primary “and” Registered PLMN. 
· Logging of serving cell information

By performing PLMN check as proposed in section 2.3, UE assures that the serving cell belongs to the Primary “and” Registered PLMN
· Neighboring cell information

In present agreement, the UE will log all available intra-frequency, inter-frequency neighbouring cell. Since the UE cannot know the PLMN ID of the neighbouring cell, there is no certain way to assure the logging of only neighboring cell belonging to the Primary “and” Registered PLMN. However, assuming that the neighboring cell that belongs to the Primary “and” Registered PLMN will be set high reselection priority, the following conditions may be applied when choosing neighboring cell to be logged.

· The neighboring cell is included as part of cell reselection information from the serving cell SIB.

· The UE has the capability to measure the frequency and band of the above neighboring cell.

· The UE has reselection priority information regarding the above neighboring cells. 

3. Discussion 2: MDT support for roaming
3.1 MDT support for roaming case: 
Should MDT be supported while UE roams in V-PLMN? 
The usefullness of collecting MDT data while UE roams in VPLMN was discussed in [1] and is reviewed in this section. The following three cases are listed to clarify the necessary functions to support MDT collection data in a VPLMN. 
Case 1: From H-PLMN perspective (MDT data collection in the V-PLMN, collection data obtained by H-PLMN)
The H-PLMN operator may have benefits from collecting other operator’s network conditions. However, since this could be illegal and unethical, the mechanism that allows H-PLMN to obtain MDT data collection of a VPLMN should not be supported.

Proposal 3:
It is proposed for RAN2 to agree on the requirement that the H-PLMN shall not be able to obtain MDT data when its subscriber’s UE roams to a V-PLMN.

Case 2: From H-PLMN perspective (MDT data collection in and obtained by V-PLMN)
The H-PLMN has no benefit if its subscriber’s UE is used by the V-PLMN to collect MDT measurements in the V-PLMN. The H-PLMN may want to control activation of MDT by a V-PLMN to its home subscriber’s terminal when roaming in a V-PLMN. This is due to the fact that roaming typically consumes more battery and the addition of MDT data collection processing may worsen battery consumption, hence degrading user experience during roaming.

Case 3: From V-PLMN perspective (MDT data collection in and for V-PLMN) 
Obtaining MDT measurement log from foreign terminals about V-PLMN’s own network condition may be useful, but there is no signficant gain by doing this. Other MDT-capable terminals in that V-PLMN may also be utilised. In this case, the V-PLMN also needs to be aware whether the H-PLMN is applying any restriction whether the roaming-in terminal is allowed to be used for MDT data collection by the V-PLMN.
In cases 2 and 3, a mechanism is needed to let the V-PLMN be aware of whether a roaming-in terminal can be used for MDT data collection. 
In SA5 specification, inter-PLMN trace activation is supported [2]. However, it is not clear whether this procedure also covers the necessary mechanism explained above. It is also not clear how the defined procedure would work when UE selection is performed in a RAN node of the V-PLMN.

Other solutions can also be studied to support the intended functionality.

We think that RAN2 is not the group with the appropriate expertise to discuss and decide a solution to support this function. Hence, it is proposed to consult SA5 on this matter.

Proposal 4:
It is proposed for RAN2 to discuss and agree on the necessity to enable V-PLMN be aware of whether a roaming-in terminal can be used for MDT data collection.

Proposal 5:
It is proposed for RAN2 to ask SA5 to study on the mechanism to let V-PLMN be aware whether a roaming-in terminal can be used for MDT data collection, and the relation with UE selection in RAN node. 

4. Summary and proposal
Open issues on MDT in inter-PLMN roaming case were discussed.

The following are proposed:

Proposal1: 
It is proposed that RAN2 studies mechanism of MDT configuration activation taking into account restiction to other non-primary operator to collect MDT data. For this alternative 2, 3 should be studied.
Proposal2: 
It is proposed that RAN2 studies mechanism to continue configuration and logging taking into account restiction to other non-primary sharing operator to collect MDT data. For this alternative 3 should be considered.
Proposal 3:

It is proposed for RAN2 to agree on the requirement that HPLMN shall not be able to obtain MDT data of a VPLMN.
Proposal 4:
It is proosed for RAN2 to discuss and agree on the necessity to enable V-PLMN be aware of whether a roaming-in terminal can be used for MDT data collection.

Proposal 5:
It is proposed for RAN2 to ask SA5 to study on the mechanism to let V-PLMN be aware whether a roaming-in terminal can be used for MDT data collection, and the relation with UE selection in RAN node. 
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