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1. Introduction
Use cases and requirements for MDT have been discussed since Study Item phase. The general requirements have been captured in stage-2 document [1]. However, support of inter-PLMN scenario in terms of roaming and network sharing has not been discussed so far. This paper discusses the necessity of MDT support for roaming and inter-PLMN scenarios. 
2. Discussion
2.1. Roaming scenario
In the scenario where MDT data collection is allowed when the UE roams in the VPLMN, the following aspects need to be taken into account.
· From VPLMN operator aspect
Foreign subscribers may use different terminals than the ones that are widely spread in their market. If the measurement result is obtained from the foreign subscriber terminal, VPLMN operators can optimize their network taking foreign subscribers service quality into account. However it is questionable whether this optimisation is really necessary.
· From HPLMN operator aspect
It seems that no viable benefit is foreseen for HPLMN operator when their subscriber’s handset is used to perform MDT measurement in the VPLMN. Furthermore, this kind of scenario may incur customer’s complaints about roaming service experience if, for instance battery life is reduced by performing MDT measurement many times. Hence, if this kind of roaming MDT scenario is supported, HPLMN operators should be able to control whether or not MDT data collection is allowed in the VPLMN network. 
· Support of MDT measurement log transfer to HPLMN

Since the measurement log is linked to network characteristics, there is no use case to reveal such sensitive information to other operators. Thus, if this kind of roaming MDT scenario is supported, a mechanism that allows MDT measurement log report only to the VPLMN should be supported, e.g. no report to HPLMN. 
From the abovementioned observation, it can be concluded that roaming MDT scenario has benefit only from VPLMN operator aspect, although it is questionable. Taking other aspects into account, the followings are proposed: 
Proposal 1
RAN2/3 needs to discuss whether MDT data collection when UE roams in a VPLMN should be supported.

Proposal 2
If the scenario is supported, it shall be possible for HPLMN operator to control whether or not MDT data collection is allowed when the UE roams in the VPLMN. 

Proposal 3

MDT measurement log shall be reported only to the VPLMN.
2.2. Network sharing scenario

For network sharing scenario where a change of serving PLMN within the list of Equivalent PLMNs is occurred, following aspects need to be taken into account.
· Serving PLMN change due to handover, tracking area update or cell reselection
We think that the principle in section 2.1 can be applied for inter-PLMN network sharing scenario. Namely, MDT policy is configured per Equivalent PLMN. However, one can argue that MDT policy should be configured only for Registered PLMN. This needs to be clarified in RAN2/3. Regardless of the requirement, the UE should stop the ongoing immediate/logged MDT measurement if the serving PLMN associated with one of its valid MDT configuration is changed due to HO, TAU or cell reselection. For logged MDT, the UE should store the logging data and should be able report it when going back to that PLMN. Support of MDT measurement reporting while the UE selects different PLMN than the MDT measurement is performed needs to be investigated. If supported, at least ciphering of the reporting message in the network is required. For logged MDT, the UE may resume the MDT measurement when going back to the PLMN. 

· Secure MDT measurement reporting

As abovementioned, ciphering of the MDT measurement reporting in the network is required in case of the reporting is performed in the different PLMN. Even if it is done in the same PLMN, considering network sharing nature, secure reporting needs to be ensured. 

From the abovementioned observation, the followings are proposed:
Proposal 4
It is proposed to discuss whether MDT policy should be configured per Equivalent PLMN or only for Registered PLMN for inter-PLMN network sharing scenario.
Proposal 5

Secure MDT measurement reporting in the network should be ensured.
3. Summary and proposal
In conclusion, the followings on requirements for roaming and inter-PLMN scenarios were proposed: 
Proposal 1
RAN2/3 needs to discuss whether MDT data collection when UE roams in a VPLMN should be supported.
Proposal 2
If the scenario is supported, it shall be possible for HPLMN operator to control whether or not MDT data collection is allowed when the UE roams in the VPLMN.
Proposal 3

MDT measurement log shall be reported only to the VPLMN.
Proposal 4
It is proposed to discuss whether MDT policy should be configured per Equivalent PLMN or only for Registered PLMN for inter-PLMN network sharing scenario.
Proposal 5

Secure MDT measurement reporting in the network should be ensured.
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