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Discussion and decision

1. Introduction

It has already been decided in RAN2#71 that for Logged MDT, there will be a memory size limit for MDT logging that all UE's supporting LOG_MDT shall support [1]. It has also been decided that if the MDT log exceeds the available UE memory, the UE will stop logging.  In addition to the memory size constraint, the UE also has limited battery power.  This contribution addresses the need for the UE to stop logging at a low battery level and proposes two alternative solutions to resolve the issue. 
2. Discussion
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 [2] [3] have also pointed out the need 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. 
Proposal 1: RAN2 should agree that the UE should be allowed to stop MDT logging when the UE’s battery power is low.
2.1. 2.4.
Battery threshold level for logged MDT
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 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. 
If a battery threshold level is to be used for the UE to stop logging, there are two options to consider:

Option 1: The UE is allowed to stop MDT logging autonomously based on a pre-determined battery threshold level.
Option 2: The UE is allowed to stop MDT logging based on the battery threshold level configured in the MDT configuration.  
If option 1 is adopted, RAN2 will need to decide if a specific battery threshold level will be applicable for all UEs.  It is FFS whether the battery level threshold can be based on UE implementation. 
If option 2 is adopted, each UE may be configured with different battery threshold levels which could address the differences in battery types. The battery threshold level may be based on the percentage of the battery power remaining.
Proposal 2: RAN2 should consider whether the UE is allowed to stop MDT logging based on option 1 or option 2. 
3. Conclusion
This contribution discusses the need to allow the UE to stop MDT logging when its battery power level is low.  This contribution also suggested two options on how a battery threshold level may be used to allow the UE to stop MDT logging. 
Proposal 1: RAN2 should agree that the UE should be allowed to stop MDT logging when the UE’s battery power is low.
Proposal 2: RAN2 should consider whether the UE is allowed to stop MDT logging based on option 1 or option 2. 
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