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1. Introduction

In RAN#53, “Enhancement of Minimization of Drive Tests for E-UTRAN and UTRAN” was approved as a new WI [1]. According to its description, the objective of this work item is to define technical solutions for MDT enhancements, built on the baseline MDT functionality specified in Rel-10.  The following use cases will be addressed:

· Coverage Optimization

· QoS Verification
In order to support QoS verification it may be necessary for RAN2 to reconsider the use of Logged MDT in Connected.  This contribution discussed some of the motivations for reintroducing Logged MDT in Connected and provides some suggestions for how to separate loggings for both Idle and Connected. With the possibility of increased measurement, logging and reporting at the UE, the issue of power consumption can no longer be considered negligible.  This contribution suggests some guidelines for the UE to stop logging based on battery level.
2. Discussion
2.1.  Logged MDT in connected mode
The concept of Logged MDT in connected has already introduced and discussed during the Rel-10 time frame.  In the RAN2#71 meeting, WG finally agreed that “For Rel-10 (i.e. coverage mapping) LTE we will not have Logged MDT in connected” [2].  For coverage mapping, RLF was the only factor considered for measurement in Connected and it was decided in Rel-10 that the extension of SON-MRO with Immediate MDT is sufficient. Without new requirements for coverage mapping no further enhancement to the current logging mechanism i.e. “Logged MDT in Connected” will be needed.
Proposal 1: There is no need to introduce “Logged MDT in Connected” concept for coverage mapping.  (Reconfirmation)
For Rel-11 QoS verification is also an important use case of MDT Work Item [1].  While the detailed mechanism of QoS verification is still FFS, it is reasonable to expect the network to benefit from QoS related parameters reported by the UE while in Connected.  One of the main causes of “QoS not meeting” is network congestion/overload.  If the UE frequently notify the network of QoS issues, it could further increase the load to the congested network.  The frequent retransmissions due to RAN congestion/overload may also increase the UE power consumption. In contrast to the RLF issue, the issue with “QoS not meeting” may continue for a prolonged length of time. In order to support the QoS verification scenario, it is questionable whether the current MDT procedure i.e. Immediate MDT and Logged MDT in idle is sufficient Therefore, RAN2 should reconsider whether Logged MDT in connected should now be part of Rel-11 MDT.

Also it was previously discussed in RAN2#69bis [3] and agreed in principle that “if we would introduce logged MDT for connected, it would be a separate log configuration, handled independently from the IDLE MDT configuration/reporting” If RAN2 agreed to introduce logged MDT for connected, we may consider some new features. It was also discussed previously that multiple MDT logs for Idle and Connected would pose undue complexity to the UE.  One solution would be to allow the network to only configure a UE with either logged MDT in Idle or Logged MDT in Connected but not both.  This could be based on network implementation or possibly a new requirement.  It is expected by Rel-11 deployment that majority of UEs would already be capable of supporting MDT.  It wouldn’t be difficult for separately configure some of the UEs with Logged MDT in idle while other UEs with Logged MDT in Connected and still achieve useful statistics from all the reporting.
Proposal 2: RAN2 should reconsider whether Logged MDT in Connected should be part of Rel-11 MDT to support the reporting of QoS verification.
Proposal 3: If RAN2 decides to add Logged MDT for connected for Rel-11, a separate log configuration, handled independently from the IDLE MDT configuration/reporting should be used (Reconfirmation).  It is FFS whether a UE could be configured with both Logged MDT in Idle and Logged MDT in Connected at the same time or only one of the two.  
2.2.  MDT logging stoppage based on battery threshold level
In order to provide good user experience it is important that the UE’s power consumption be managed properly.  With Logged MDT in idle, the UE may be perform repeated measurements, logging and reporting to assist the network with MDT campaigns. Without some limitations to battery usage, there could be cases when the UE’s battery level is depleted to the point that emergency calls cannot be completed successfully. Previous contributions [4] [5] have also pointed out the need to manage battery power as it relates to MDT. A reasonable way to manage battery power usage for MDT would be to specify a battery level at which the UE can stop logging. 
Currently the MDT Stage 2 specification [6] allows the UE to stop logging when it reaches certain memory size limitation.  According to that this stage 2 requirement, UE will stop logging autonomously if the MDT log exceeds the available UE memory. If similar constraint is applied to the battery level, the UE should be allowed to stop logging autonomously when it reaches a low battery level.
If RAN2 decides that the UE should be allowed to stop MDT logging when the UE’s battery level is low, it is necessary to determine the battery threshold level at which the logging can be stopped. Typically a UE determines its remaining battery power by the voltage of the battery. This is typically what is used to determine the battery indicator level displayed on the UE. When the voltage level of the battery drops, the battery indicator level would drop correspondingly. The battery indicator level is essentially an indication of the percentage of the battery power remaining in the UE.  Therefore we believe it is reasonable to set the battery threshold level based on the percentage of battery power remaining. 

One area of concern is that UEs comes with different battery types with different battery age.  This means that given a particular battery threshold level, the actual battery power remaining may differ from one UE to another. Note that the mapping of the battery’s voltage level to the battery indicator level remains the same regardless of the age of the battery, so that when the battery ages, the actual battery power remaining (or talk time remaining) will change if the same battery threshold level is used.  One way to resolve this battery type/battery age issue is to set a conservative battery threshold level that will account for the different types and age of batteries.  A conservative battery threshold level may be a level whereby the remaining battery power is acceptable even for an older battery. 
Proposal 4: RAN2 should discuss whether the concept of MDT logging stoppage based on battery threshold level is taken into account in the Rel-11 MDT.
3. Conclusion
This contribution discusses the need to reconsider the topic of Logged MDT in Connected for QoS verification reporting. This contribution also discusses the need to allow the UE to stop MDT logging when its battery power level is low.  We have the following proposals.
Proposal 1: There is no need to introduce “Logged MDT in Connected” concept for coverage mapping.  (Reconfirmation)
 Proposal 2: RAN2 should reconsider whether Logged MDT in Connected should be part of Rel-11 MDT to support the reporting of QoS verification.
Proposal 3: If RAN2 decides to add Logged MDT for connected for Rel-11, a separate log configuration, handled independently from the IDLE MDT configuration/reporting should be used (Reconfirmation).  It is FFS whether a UE could be configured with both Logged MDT in Idle and Logged MDT in Connected at the same time or only one of the two.  
Proposal 4: RAN2 should discuss whether the concept of MDT logging stoppage based on battery threshold level is taken into account in the Rel-11 MDT.
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