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1 Introduction
The CR for MDT requirement was agreed in RAN4 #58; but the relative time stamp accuracy requirement was TBD. In [1][2], this accuracy requirement was analyzed from perspective of UE internal clock and UE implementation. In this contribution we discuss further the relative time stamp accuracy from two aspects: UE clock and MDT performance.

2 Discussion
In RAN2 #72bis, the following agreements are achieved [3],

	Agreements (UMTS and LTE):

1: 
The absolute time info format is YY-MM-DD HH:MM:SS (48 bits); this is the format provided by the network, and echoed back by the UE.

2: 
The logging duration includes the following values: 600sec, 1200sec, 2400sec, 3600sec, 5400sec, 7200sec updated to min&hours

3: 
The relative time stamp includes the following values: Integer (0…7200).
4: 
The logging interval includes the following values: 1.28, 2.56, 5.12, 10.24, 20.48, 30.72, 40.96, 61.44.


In [4], the accuracy requirements on the relative time stamp were analyzed. The switching between the UE-awaking and UE-sleeping clocks may introduce time drifting, and it is proposed that the accuracy of the relative time stamp is to be such that the drift of the time stamping is to be ±5s or less per hour. The relative time stamping accuracy requirement is discussed from two aspects as follows.
2.1 UE clock

Generally, there are typically two kinds of clocks in UE hardware implementation. If UE is active mode a high-accuracy clock is adopted, and if UE is idle mode a low-accuracy clock is adopted. Evidently, high-accuracy clock is tightly related to high power-consumption and high manufacture-cost, which should be taken into account in UE implementation. Thus, typically UE can use high-accuracy clock containing TCXO (Temperature Compensate X'tal (crystal) Oscillator) in active mode and low-accuracy clock containing crystal oscillator in idle mode, respectively. These oscillators can both achieve that time drifting is less than ±1s per hour, and considering the resolution of relative time stamp is 1s, we can find that the inaccuracy of relative time stamp is ±1s per hour. 
In addition, the other implementation margins for clock drift need to be taken into account and these margins are almost same in each logging duration. thus the accuracy of relative time stamp of ±5s per hour is reasonable from UE hardware implementation aspect. 
However, because the logging duration can be configured to different values, we’d better to specify the accuracy requirement suitable for any kind of logging duration. The most loose accuracy requirement of relative time stamp can be ±6s of two hours logging duration. Thus, we propose that “the accuracy of the relative time stamping is such that the drift of the time stamping shall be not more than ±6 seconds regardless of logging duration.”
2.2 MDT performance

Inaccurate relative time stamp indicates incorrect logging time point for each log, i.e. each logging behaviour may be recorded in incorrect time point, and in the content of each log the incorrect relative time stamp is reported to NW. Thus evidently more accurate relative stamp will improve the performance of MDT. However, from analysis from [4], it is reasonable that for MDT, a large number of UEs providing measurements with small inaccuracy on when the measurements were logged, provide more information than just a few UEs with very accurate time stamps, i.e. the small inaccuracy of relative time stamp can be compensated by the amount of MDT UEs. In TR36.805, a conclusion is drawn as “MDT measurement time association: In order to allow (i.e. during operator post-processing) the association between MDT measurements and time when the MDT measurement was taken, time stamping for the MDT measurements is added by the UE if it cannot be determined by the network (e.g. immediate reporting). This timestamp does not need to be very accurate.” Thus the relative time stamp accuracy requirement is not necessary to be tight, and the accuracy of relative time stamp of ±6s per logging duration is reasonable from MDT performance aspect.
3 Conclusion
From the analysis in this contribution, the accuracy of relative time stamp of ±6s per logging duration is reasonable from UE hardware implementation and MDT performance aspects, respectively, and our proposal is summarized as follows.

Proposal: The accuracy of the relative time stamping is such that the drift of the time stamping shall be not more than ±6 seconds regardless of logging duration.
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