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1.
Introduction

Using drive tests for network and coverage optimization purposes is costly. Minimization of drive tests (MDT) work item was introduced in RAN#46. The purpose is to have an automated solution for collecting UE measurements to enable a more efficient network optimisation. The findings produced in the context of the MDT Feasibility Study is captured in [1], and the functions and procedures to support autonomous collection of UE measurements using Control Plane architecture for both UTRAN and E-UTRAN is documented in [2].

In last RAN4 meetings, a number of papers discussed MDT from the context of RAN4 requirements [3, 4, 5]. In this document we present a further discussion on the timing accuracy for Logged MDT measurements.
2. Discussion
There are two modes of reporting for the MDT measurements: non-real-time or immediate reporting. A UE in IDLE mode of operation is configured with Logged MDT. I.e. after having initiated Logged MDT the UE will not support immediate reporting but instead will apply specific non-real time reporting triggers. A UE in CONNECTED mode is configured with Immediate MDT that implies immediate reporting.

Logged MDT measurements are configured with an MDT Measurement Configuration procedure. In addition to other information, the MDT measurement configuration provided to the UE the network absolute time stamp to be used as a time reference to UE. The logged measurement report then consists of measurement results for the serving cell (the measurement object and the measurement quantity), time stamp and location information. For each MDT measurement the UE includes a relative time stamp. The base unit for time information in the logged MDT reports is the second. The time stamp is counted in seconds from the moment the MDT configuration is received at the UE, relative to the absolute time stamp received within the configuration. 
There could be a number of options for define the time accuracy requirement for the MDT reports. In [4], with the opinion that “MDT methodology will benefit from a scenario where virtually all UEs are supporting MDT at virtually no expense,” the paper proposed:

Option 1: “The accuracy of the relative time stamping is to be such that the drift of the time stamping is to be ±5s or less per hour”. 
If following the same opinion MDT measurements are supported by all UEs, one may also proposal there is no need to define the time accuracy requirement to reduce the testing efforts:

Option 2: “No need to define the accuracy requirement for the relative time stamping in the MDT measurement”. 
Another consideration is that although the main purpose of the MDT measurements in current view is for network optimization, where the accuracy of the time stamping is not critical, the usage of the MDT measurements may not be limited to the purpose in the future. Also, in the implementation the UE would try to make time-adjustment during wakeup cycle in order to keep time-synchronized in order to receiving paging and other network information. With the drift of ±5s per hour, the accuracy of the timing stamp for an UE that is idle for 24 hours can be as large as 4 minutes, which would be much larger than most, if not all, of UE implementation. Thus, the accuracy of the relative time stamping will then be instead of free drift with the idle time. Based on this consideration, it would be better to define the accuracy of the relative time stamping with an bounded time offset instead of free drift with the idle time. Then it comes
Option 3: “The accuracy requirement for the relative time stamping in the MDT measurement should be bounded to a certain value, e.g., [±5]s”.

 Of course, a combination of Option 1 and 3 may also be proposed:
Option 4: “The accuracy of the relative time stamping is to be such that the drift of the time stamping is to be [±5]s with the idle time is less than one hour. The accuracy of the relative time stamping should not exceed [±5]s if the idle time is larger than one hour ”. 
3.
Conclusions

In this document, we made a brief analysis on the timing accuracy of Logged MDT measurements, and listed a number of options to define the relative time stamping for the MDT measurement. We preferto use  Option 4 to define the timing accuracy requirement of Logged MDT measurements.
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