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1. Introduction

At RAN3#77, a number of working assumptions were agreed in the matter of the multi-PLMN support for MDT [1], and subsequently baseline CRs have been drafted for RAN3#77bis. In addition, several documents have been put forward related to this issue and in particular a number of interesting topics are raised directly or indirectly [2,3,4]. 
As we are coming to the end of release 11, it is important that these topics are considered in some detail before finalizing, and that convergence is achieved as soon as possible.
This document provides some analysis and proposals with this background in mind..
2. Discussion
It is instructive to take a quick snapshot of the MDT capabilities in release 10 and release 11, based on the working assumptions from the last meeting: 
	
	Release 10
	Release 11

	Logged MDT (area logging)
	Can log in sets of cells or TACs within a given PLMN only
	Can log in sets of cells or TAIs within a set of PLMNs (if available), or single PLMN only

	Logged MDT (default logging)
	By default, would log in a whole PLMN if no specific area provided
	By default, would log in a set of PLMNs (if available), or single PLMN if no specific area provided

	Immediate MDT (area measurement collection)
	Can collect measurements in set of cells or TACs within a given PLMN only
	Can collect measurements in set of cells or TAIs within a set of PLMNs (if available) or single PLMN  only

	Immediate MDT (propagation  of configuration on X2 HO)
	Configuration is lost at the point when an inter-PLMN HO occurs
	Configuration is lost at the point when an inter-PLMN HO occurs to a PLMN outside the “set of PLMNs” (or, if not available, falls back to rel10)

	Management based MDT (use)
	UE may be selected for MDT if the IE is set in the context (user consent)
	UE may be selected for MDT if the IE is set in the context (user consent)

	Management based MDT (propagation of user consent IE on X2 HO)
	User consent is lost at the point when an inter-PLMN HO occurs
	User consent is lost at the point when an inter-PLMN HO occurs to a PLMN outside the “set of PLMNs” (or, if not available, falls back to rel10)


It can be seen that the resulting functionality is a straightforward evolution of release 10, and also fits directly the requirements for logged MDT already agreed in RAN2. Implementation in stage 3 should be straightforward in principle (of course details always need some fine tuning).

The following considers some of the possible open issues. It should be clarified that not all are explicit, and some were even thought to have been previously closed, but they can be “inferred” from the CRs presented, and it is better that they are explicitly discussed; others were already mentioned in [1].
1. HO handling of Immediate MDT Configuration

In [2,3], the Immediate MDT configuration is always passed to the target eNB on X2 HO. As far as we understand, it is the first time that such a proposal has been put forward. A possible use case for this might be derived if we consider the possibility (in the current WA) that the configuration is lost during a transition through a non-cooperating PLMN (a CN restart is then required).
It is not clear that such a scenario is common e.g. a UE in connected mode transits through its own network, then moves via X2 HO to a different network, then returns again, also via X2 HO. It certainly is not the scenario that release 11 targets. In any case for such a scenario, the standards have a solution (i.e. use of TRACE START by the CN on return to the allowed set of PLMNs).

Importantly, this new handling is not backward compatible. An eNB receiving an MDT configuration is not meant to check any conditions except for area scope. A PLMN list (or serving PLMN) is not an area scope, simply the default logging area when an area scope is not defined. Hence an eNB receiving the configuration might continue logging in a PLMN outside the “cooperating set”, as per TS36.300. This is clearly not an intended result. Hence,
Proposal 1: RAN3 rules out uncontrolled propagation of the MDT Configuration (as per existing WA)
2. HO handling of the MDT PLMN list in the UE context

In [2,3], the MDT PLMN list in the UE context is also always passed to the target eNB on X2 HO. This had been discussed before as part of option 1, and was not adopted in  the existing set of working assumptions. The rationale for this proposal is to effectively replace the Management Based MDT Allowed IE  in some inter-PLMN mobility scenarios. Since this IE is in this option treated as in rel10, being lost after any PLMN transition, then the presence of the list may replace it. 
This option is certainly feasible, but did not have enough support at the last meeting.It allows for propagation of user consent in cases where a UE in connected mode transits through its own network (possible PLMN set), then moves via X2 HO to a different network, then returns again, also via X2 HO, and with the added point that all eNBs throughout (including particularly those of the “external network”) must be release 11 implementations, and fully comply with the handling of this IE – else no advantage is obtained.

Finally it is also not clear that providing a PLMN list to a non-cooperating PLMN is acceptable, since it could be said that both the user consent and the list of PLMNs associated with it, constitute private data which should not be provided to a third party (the external PLMN).
Proposal 2: RAN3 discusses whether it is desirable to allow uncontrolled propagation of the MDT PLMN list in the UE context
3. One or two PLMN lists?
Use of two separate PLMN lists is a recent working assumption from RAN3#77, and it is challenged in [4]. It would be useful to decide on this aspect in this meeting. In short we can see the following potential advantages:

· Enables starting up a multi-PLMN signalling-based MDT (logged or immediate), after a change in the user consent or MDT PLMN list in HSS (i.e. ahead of context changes)
· Enables a multi-PLMN logging area shorter (fewer PLMNs) than the complete multi-PLMN list associated to user consent
· Enables the eNB to initiate signalling MDT actions without merging data from the UE context
The first scenario is a good example of a corner case. The second aspect is arguable, since generally the rationale from logged MDT is that the area scope is always referred to cells or TAs, and therefore there is only one “default level” when an area scope is not defined – which should be the set of PLMNs where MDT is allowed. The last point has some merit, but would not be necessarily strong enough to justify the use of two lists.

Proposal 3: RAN3 discusses whether to use one or two MDT PLMN lists, considering the specific use cases / justifications  

4. Relationship between MDT PLMN lists and Equivalent PLMNs

The relationship between EPLMNs and the PLMN list(s) has had a complicated history, and should be analyzed. The main reason for doing this is that, if we interpret in a strict manner that the PLMN list must at all times be a subset of the EPLMN list, then we require means to change the MDT PLMN list in the eNB, as proposed in [4] (and previously noted in RAN3#77).

It is worth considering some data points:

· The requirement for this relationship would have been clear if the MDT list had been communicated via NAS, or via attributes of the EPLMN list in the HRL – however both options have now been discarded as not feasible, for different reasons.

· In the case of logged MDT, it is self-evident that the list provided to the UE is fixed, and independent of the EPLMNs as the UE moves within the network (ie. at any point in time, the list may or may not be a subset of the EPLMNs configured in the UE at that point).
· It is also obvious that it is not possible to impose any requirements on the eNB to perform consistency checking because the eNB is not necessarily aware of the EPLMN list (UE or MME) e.g. if the HRL is not provided.
· The requirement for the list to be a subset cannot anyway apply in general to the list in the HSS. This is a static list, whilst an EPLMN list is dynamic, and depends on the required mobility control in a particular area.
· Finally for immediate MDT, the case that a PLMN in the MDT list is not an EPLMN (or the serving PLMN) seems completely irrelevant since in such a case mobility to such a PLMN would not occur anyway.

Given all of the above, it seems reasonable to question the need to impose a specific relationship. At most, it might be arguable that, when a list is provided from the CN (either included in signalling activation or UE context), the MDT PLMN list must include the serving PLMN. This is something that the CN is easily able to check, and no future supervision or changes should be necessary.
Proposal 4: RAN3 discusses whether it is necessary to have means to ensure consistency between MDT PLMN list(s) and EPLMNs.
5. Size of MDT PLMN list

A final point relates to the size of the MDT PLMN list. We note the following:
· If we consider that the relationship between MDT PLMNs and EPLMNs is not deterministic (as argued above), there is no reason why the MDT PLMN list should be limited to 16 (or 15, taking the serving PLMN into account)

· The MDT PLMN list is not related to e.g. the number of PLMNs per MME, or in general the number of PLMNs supported by an eNB etc. In fact these numbers are related to network sharing, whilst the MDT PLMN list has nothing to do with normal network sharing, and instead it supports pseudo-roaming (where there is a change of PLMN, but either the “real operator” stays the same, or there is a form of roaming agreement). As such, we don’t see that a limit on the size can be derived from the size of other lists, and instead should consider the realistic size of such “federations” of PLMNs.
Proposal 5: RAN3 agrees to set the size of MDT PLMN list(s) according to a reasonable size of MDT PLMN “cooperating sets”
4. Conclusions
This paper has examined some of the open issues brought up (implicitly or explicitly) in [2,3,4]. By discussing some of the issues in detail, it is hoped to help to accelerate convergence in this topic.
As a result, the following proposals are made:

Proposal 1: RAN3 rules out uncontrolled propagation of the MDT Configuration (as per existing WA)
Proposal 2: RAN3 discusses whether it is desirable to allow uncontrolled propagation of the MDT PLMN list in the UE context
Proposal 3: RAN3 discusses whether to use one or two MDT PLMN lists, considering the specific use cases / justifications  
Proposal 4: RAN3 discusses whether it is necessary to have means to ensure consistency between MDT PLMN list(s) and EPLMNs.
 Proposal 5: RAN3 agrees to set the size of MDT PLMN list(s) according to a reasonable size of MDT PLMN “cooperating sets” 
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