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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 do 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. 
Proposal 1: For Immediate MDT, Interruption-free 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 already supported by S1-AP, or it could be implemented by RAN. 

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 2: For LTE X2 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 3: Source eNB controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
WCDMA Measurement Continuity
For WCDMA, interruption free MDT measurement continuity at handover can already be supported for intra-RNS mobility. 

For WCDMA, interruption free MDT measurement continuity at handover is not supported for SRNS relocation, neither for intra-PLMN nor for inter-PLMN cases. Measurement continuity with interruption can currently be supported by CN performing a CN invoke trace procedure for the target RNS after handover completion. 
SRNS relocation always involves the core network in the handover preparation phase. Thus, interruption free measurement continuity could be supported by
·   Core Network providing MDT trace configuration to target RNC at handover preparation, e.g. by relocation request message. 

·   Source RNC providing MDT trace configuration to target RNC by transparent container.
We note that already it is supported to provide the MDT allowed indicator in the source to target RNC container. 
We note that in case handover is triggered by one domain and MDT is activated by the other domain, the source to target container approach may be simpler then core network provisioning approach. 

Proposal 4: For WCDMA, interruption free MDT measurement continuity shall be supported for inter-RNS mobility, both for intra-PLMN case, and inter-PLMN case.  
Proposal 5: The MDT trace configuration shall be provided at handover in the source to target RNC container. 

Proposal 6: The source RNS controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
Management based MDT allowed indicator

The difference of supporting core network reactivation or forwarding at handover for the MDT allowed indicator seems very small. Thus the focus should be to implement something simple. 

For WCDMA the indicator is already in the source to target RNC container, thus in order to signal it correctly in a multi-PLMN ePLMN environment, source RNC need to know for which PLMNs (for which neighbours) MDT is allowed for a UE. 
MDT area scope knowledge in the RAN
If no MDT area scope is provided in Rel-10, it is assumed that it is a single PLMN. 

For immediate MDT for ePLMN, several solutions have been discussed, and there are some obvious ones: 
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 approach, where core network always provide a non-ambiguous multi-PLMN area scope. 

3.   Signalled list of PLMN IDs for which MDT is allowed for a UE, and this is also the default area scope if not signalled. 
Proposal 7: Area scope definitions is updated to be non-ambiguous and support multi-PLMNs, It is proposed to still allow to leave area scope out. (should be the same as for logged MDT). 
Proposal 8: If Area scope is not included, all PLMNs for which MDT is allowed for the UE is the area scope. 
Proposal 9: The set of PLMNs for which MDT is allowed for a UE is explicitly signalled, in the same signalling procedures as the “management based MDT allowed indicator”. 

3. Summary

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. 

Proposal 1: For Immediate MDT, Interruption-free measurement continuity at handover shall be supported for both intra-PLMN case and inter-PLMN (ePLMN) case.

Proposal 2: For LTE X2 inter-PLMN handover, interruption free MDT measurement continuity shall be supported

Proposal 3: Source eNB controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
Proposal 4: For WCDMA, interruption free MDT measurement continuity shall be supported for inter-RNS mobility, both for intra-PLMN case, and inter-PLMN case.  
Proposal 5: The MDT trace configuration shall be provided at handover in the source to target RNC container. 

Proposal 6: The source RNS controls the measurement continuity, i.e. makes the decision to forward the MDT trace configuration or not. 
Proposal 7: Area scope definitions is updated to be non-ambiguous and support multi-PLMNs, It is proposed to still allow to leave area scope out. (should be the same as for logged MDT). 

Proposal 8: If Area scope is not included, all PLMNs for which MDT is allowed for the UE is the area scope. 

Proposal 9: The set of PLMNs for which MDT is allowed for a UE is explicitly signalled, in the same signalling procedures as the “management based MDT allowed indicator”. 
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