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1 Background
In this document, we present a method for time stamping for Logged MDT. 

2 Discussion
At RAN2 #67bis meeting, RAN2 agreed to “…include a time stamping for the MDT measurements if it cannot be determined by the network (e.g. immediate reporting). This timestamp does not need to be very accurate.”
Some mechanisms and concerns have earlier been discussed in {1}, In our view, a simple mechanism is enough. During a log activity of e.g. one hour, we assume a drift of say +-10s is acceptable. 
A mechanism that e.g. uses System Frame Number (SFN) of current cell as timing source have the potential of providing a very accurate time reference. But since UE will change cells and occasionally even loose cell coverage, a mechanism relying on a standalone clock function in UE is required. To have such standalone clock function in UE synchronised with a clock function in the network, we propose that the network distributes a time reference to UE. The mechanism is illustrated with the following steps: 
1. At logged MDT measurement configuration, RAN signals “Initial MDT Time Reference” to UE.
This could e.g. be a time-of-day and date indication. The exact content need not be standardised, but can be left for operator choice.
2. At reception of the MTD measurement configuration, UE starts a clock function (counter) MDT_TIME from zero, and steps this MDT_TIME e.g. by one every second.

3. UE stores the “Initial MDT Time Reference” in the MDT log.

4. UE “timestamps” each subsequently logged MDT measurements with the current value of the MDT_TIME, and stores this to the MDT log.

We assume that it is not a problem for an eNB (EUTRAN) or RNC (UTRAN) implementation to provide a time reference such that MDT logs configured by different eNBs/RNCs can be compared with respect to the log timing. 
As discussed above, we assume that the accuracy requirements for this time stamping are not very stringent. But UE should anyway be able to keep a standalone clock function with certain accuracy, without being camped on any cell. We therefore propose that RAN4 consider need for specific accuracy requirements.  
3 Conclusion
In this document, we have presented a mechanism for time stamping for Logged MDT. 
Proposal 1: 
We ask RAN2 to discuss and agree on the time stamp mechanism presented in this document, and capture the mechanism in Stage 2
Proposal 2:
We ask RAN2 to consider sending LS to RAN4 on need for accuracy requirements for this time stamp mechanism.
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