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1
Introduction
In RAN2 #70, there is an agreement of optional configuration of the geographic scope for logged MDT [1], to satisfy the requirement for specific area measurements in [2]. In this document, we would like to focus on the use cases for operators to get time split MDT measurements, and discuss some approaches to reach this demand.
2
Use cases
There are some scenarios that operators might need time split MDT measurements as listed below: 
1. time-varying coverage map: Under the development of Network Energy Saving (NES) techniques, part of eNB will be shut down, or some parameters will be modified to save the power consumption of eNB in the late night (e.g. 2a.m. ~ 6a.m.) in which the loading and the traffic of the entire network is less busy than other time. Thus, the coverage map of late night will be different from the day time, and operators may need late night specific logged measurements to optimize the coverage while NES schemes are performing. Likewise, to ease the impact to users’ experiences, trials of new site deployments or eNB parameters modification would be arranged in some preferable hours. Hence, time split logged measurements are necessary as the verification of the trials.
2. Capacity optimization: As an assistant data to traffic load analysis and capacity optimization, logged measurements split into rush hours and off-peak hours are required. In some special events, e.g. New Year’s Eve celebrations, sport events, political rallies…etc., time split logged measurements combined with geographic scope would be a precise and reliable reference in planning the deployment of Cell-on-Wheels(COW) to expand the system capacity.
3. Trouble shooting: Currently, drive-tests are occasionally executed in late night for the trouble shooting reason. E.g., the traffic overload is a possible reason of the problem, and late night measurements are therefore required to help analyze the problem and decide whether to eliminate the possibility of the cause or not.
3
Discussion of Possible Approaches
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As shown in Figure 0, UE is configured in CONNECTED mode and start periodic MDT logging after transition to IDLE mode. Based on this mechanism, hereunder are some alternative approaches to retrieve time-split measurements of periodic logged MDT. 
Alternative 1: post processing 

eNBs are not asked to retrieve periodic logged MDT measurements in preferred period of time. Post processing is used to split the collected data. In our simplified example depicted in Figure 1, the measurements took from 2am to 6am are what we want. 
Pro: Modification on TS 37.320 is NOT needed.
Con:Logs for long unintended time interval are retrieved and extra power consumption on measurements in logng unintended interval is made. Besides, the memory size is needed to store logs.
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Alternative 2: Configure UEs which enter CONNECTED mode for periodic TAU
According to TS 24.008, UE is likely to be asked by NAS to do periodic TAU with a default value of 54 minutes. Since there may be few users making calls in this period of time, eNBs have to begin to find UEs that enter CONNECTED mode for periodic TAU and configure them as their periodic MDT participators before 2am. In Figure 2, there are 3 UEs configured at 1:30am, 1:40am, and 1:50am respectively, and the durations of their logging campaigns are set to be end at 6pm.  

Pro: Modification on TS 37.320 is NOT needed.
Con: The unintended time interval may be shorter. However logs for unintended time interval and extra power consumption on measurements in unintended time interval are still unavoidable.
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Alternative 3: add the activation time in MDT configuration
An optional parameter “activation time” can be included in the MDT configuration. If this parameter is not given, logging campaign will begin the periodic logging right after the UE enters idle mode. The eNBs can find UEs that enter CONNECTED mode and configure them as the MDT participants anytime prior to 2am.  In Figure 3, the activation time of UE configured in 10 pm is supposed to be set to 1440 minutes (relative time, resolution is FFS). All configured UEs will start the periodic logging exactly at 2am while their activation timers run out. The implementation of activation timer can utilize the validity timer [3] to avoid additional complexity.
Pro: Only intended logs are retrieved by the network and intended measurements are made by the UE. The UE memory and power consumption are minimized.  
Con: Modification on TS 37.320 is needed.
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From the abovementioned observation, alternative 3needs modification on TS 37.320, but it saves UE memory and power. Consequently, we would like to make the following proposal:
Proposal: Add the activation time in MDT configuration. If no activation time is set, UE will begin the periodic logging right after being configured. 

4    Conclusion

In this document, we provide the requirement to retrieve time split logged MDT data, and some use cases are addressed. Furthermore, three alternatives are inspected and the following proposal is made: 
Proposal: Add the activation time in MDT configuration.  If no activation time is set, UE will begin the periodic logging right after being configured. 
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