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1. Introduction
This paper discusses ePLMN support for Immediate MDT. The proposals herein represent items that we think need to be actively discussed and decided for rel-11.
2. Discussion
Measurement Continuity

For intra PLMN handover, interruption-free continuity for MDT RRC measurements is supported at handover, meaning that measurements can continue in the UE at the handover, subject to reconfigurations by the handover command. 

Thus, such interruption-free continuity requires that both source cell and target cell have the MDT trace configuration at the time of handover preparation. 

In case the target cell does not have the MDT trace configuration of the UE, the target cell would most likely stop the MDT RRC measurements in the HO command, as it sees no use for them. 
Conclusion 1: Interruption-free continuity of MDT measurements requires that both source and target cell have the MDT trace configuration at the time of hand-over preparation. 
MDT measurement continuity with interruption could be implemented by the core network re-activating MDT by providing the MDT trace configuration to the RAN after the handover completion. 

It could possibly be argued that continuity with interruption for RRC measurements could be sufficient for inter-PLMN MDT, However:

·   For rel-11, for QoS use case, measurement continuity at connection interruptions is mentioned as a specific work item objective. 

·   For rel-11, it is mentioned another MDT objective is to allow more event triggers to be logged, i.e. events that are applicable to cell edge. 

·   For rel-11, a third objective is location improvements. We note that SA5 has already agreed a rel-11 requirement that requested location shall be supported. In case a GNSS device that has been requested to do positioning for MDT is also turned off / on as a result of non-continuity (deactivation / activation), there may be a significant time period until the GNSS position is acquired again after turned off. 

Thus, although solutions for rel-11 are TBD, we assume in general that cell edge behaviour is essential for MDT, and that interruption-free MDT RRC measurement continuity should be supported for both intra-PLMN case and inter-PLMN (ePLMN) case, unless the complexity of supporting it is prohibitive. 
There is already a working assumption in RAN3 that Interruption-free MDT measurement continuity at handover shall be supported for both intra-PLMN case and inter-PLMN (ePLMN) case. 

LTE Measurement Continuity

For LTE, interruption free MDT measurement continuity is supported for intra-PLMN case, for both X2 handover and S1 handover. 

For inter-PLMN case, for S1 handover, support for interruption free measurement continuity by providing MDT trace configuration to target eNB could be implemented by MME, without impact to S1-AP protocol, thus it is already supported by S1-AP. FFS if there is any MME behaviour description that need to be changed, e.g. in SA5 TS. 
For inter-PLMN case, for X2 handover, interruption free measurement continuity would need to be implemented by RAN, as core network do not participate in Handover preparation. 

Proposal 1: For LTE X2 and S1 inter-PLMN handover, interruption free MDT measurement continuity shall be supported. 
For simplicity, similar mechanism as today should be assumed, i.e. source eNB decides to include the MDT trace configuration if it thinks MDT is allowed for the user in the target cell. 
Proposal 2: Source eNB controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
Management based MDT allowed indicator and MDT default area scope
There seems to be two different ways to handle the ManagmentBasedMDTAllowed indicator, either by Core network reactivation or RAN forwarding. 

The difference of supporting core network reactivation or forwarding at handover for the MDT allowed indicator seems very small. We assume there would be no performance difference. Thus the focus should be to implement something simple.  

Conclusion 2: There are two different ways to handle the ManagmentBasedMDTAllowed indicator, either by Core network reactivation or RAN forwarding. The simplest approach should be chosen.

Note that area scope in rel-10 has the same meaning for both immediate and logged MDT. It is proposed that RAN3 discussion should focus on clarifying the relation between the MDT default area scope and Management based MDT allowed indicator. 

If no MDT area scope is provided in Rel-10, it is assumed that it is a single PLMN. Thus for rel-10 the default area scope is a single PLMN. Definition of Rel-10 default area scope was based on the assumption that MDT would be allowed only in such single PLMN. 
Conclusion 3: The default area scope, if applied, is the same area as where the ManagmentBasedMDTAllowed indicator is provided, i.e. where MDT is allowed. 
For immediate MDT for ePLMN, several solutions for the case when area scope is left out have been discussed: 
1.   Configured approach, where it is semi-permanently configured in the RAN which PLMNs are MDT-allowed for UEs, meaning that if no MDT area scope is provided in MDT configuration, all allowed PLMNs shall be the scope and all UEs need to support the same set of PLMNs as MDT-allowed. 

2.   Signalled list of PLMN IDs for which MDT is allowed for a UE, and this is also the default area scope if not signalled. 
There would also be an alternative to require that a full area scope is always provided in multi-PLMN scenarios: 

3.   Core Network must always in multi-PLMN scenario provide a full area scope, assuming that we need to extend the area scope definitions to include a list of PLMNs. 
Based on the fact that ePLMNs are signalled we assume that the configured-in-RAN approach does not provide sufficient flexibility, would introduce potential inconsistency with the existing ePLMN solution, and should be avoided.
Conclusion 4: The options for supporting multi-PLMN default area scope involve signalling of multiple PLMN identities to RAN, either as a part of the area scope IE, or separately, defining a default area scope where MDT is allowed.

Proposal 3: It is proposed that RAN3 discusses the above conclusions and if possible come to agreement or way forward whether there should be a relation between a default area scope and the ManagmentBasedMDTAllowed indicator, and what should be the related responsibility split between Core Network and RAN. 
3. Summary

General conclusions

Conclusion 1: Interruption-free continuity of MDT measurements requires that both source and target cell have the MDT trace configuration at the time of hand-over preparation. 

Conclusion 2: There are two different ways to handle the ManagmentBasedMDTAllowed indicator, either by Core network reactivation or RAN forwarding. The simplest approach should be chosen.

Conclusion 3: The default area scope, if applied, is the same area as where the ManagmentBasedMDTAllowed indicator is provided, i.e. where MDT is allowed. 

Conclusion 4: The options for supporting multi-PLMN default area scope involve signalling of multiple PLMN identities to RAN, either as a part of the area scope IE, or separately, defining a default area scope where MDT is allowed.

Proposed agreements

Proposal 1: For LTE X2 and S1 inter-PLMN handover, interruption free MDT measurement continuity shall be supported. 

Proposal 2: Source eNB controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
Proposal 3: It is proposed that RAN3 discusses the conclusions 2-4 and if possible come to agreement or way forward whether there should be a relation between a default area scope and the ManagmentBasedMDTAllowed indicator, and what should be the related responsibility split between Core Network and RAN. 
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