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Discussion and Decision
1. Introduction
During last meeting, the following conclusions were agreed for the time stamp definition for logged MDT.

1) Network indicates absolute time stamp as part of the configuration.
2) In reporting, UE echoes back the absolute time stamp.
3) In reporting, UE indicates a relative timestamp for each measurement, relative from the reported absolute timestamp.
However, the accuracy and definition of the time stamp are still FFS. This contribution provides some solutions, for discussion and decision. 

2. Discussion
2.1 Accuracy of the time stamp

The accuracy of the timestamp in non-real time MDT reports was mentioned and discussed in past meetings. The main scenarios ([2], [3]) which may use the timestamp are summarized as follows.

· Interference: Accurate time information may help the network to determine the type of interference.

· Network parameters update: The time stamp may be used to check how the new optimized parameters have influence to the network and to observe how the parameters are influenced between each other.

· Network load: The time stamp may help to determine if the network load has impact on the measurement results.

It is foreseeable that all these above scenarios do not have more critical requirement than seconds to the time stamp. In [4], the accuracy requirement of timestamp in logged MDT was analysed with respect to measurements. It was stated that in [4] for the first measurement, i.e. the periodic pilot measurement which is agreed for logged MDT in R10, the time stamp is not critical. However, it was agreed that the MDT measurements may be used for SON functions in the eNB. Typically, the cell load and interference may be changed on a 250ms ~ 5s time scale. It seems time stamp information be accurate within 1 second is necessary.
Proposal 1: It is proposed to agree that the time information in the logged MDT reports should be accurate within seconds.
2.2 Definition of network specified absolute time stamp

The UEs participating in logged MDT could obtain the absolute time stamp by RRC IdleMDTConfiguration message and echo it back to the network in log reporting. And as concluded in the above section, the seconds level granularity for the time stamp is sufficient. The absolute time stamp may take the form of YY-MM-DD HH-MM-SS. 

Considering that the UE may be required to report part of the MDT log during the MDT task, the absolute time stamp will consume totally 48bits in each of report of the log file using BCD coding. To further reduce the log size, the definition of absolute time stamp may be optimized as follows.

Assuming that the MDT tasks are mostly last no longer than several days, and the expected interval of logged MDT reporting is around hours by utilizing the periodic TA updating procedure. It seems not necessary to include the year and month in the absolute time stamp in the log files. The network could deduce them by itself. In this case, only 32bits would be needed.

To further removing unnecessary bits for the absolute time stamp format, the day information can be interpreted as [(Days within a year) Mod 10]; where 10 is the days of assumed longest MDT task duration, as an example in the calculating. Based on this evaluation, the biggest value if this format is used could be calculated as: 
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In this case, totally 20bits is enough (2^20 = 1048576 > 864000) for this format. If byte alignment is required, 24bits could be used for the format.
Basically, the following three options for the absolute time stamp in the log files area summarized:

· Option 1: using normal absolute time format, like the form of YY-MM-DD HH-MM-SS. 48bits required.

· Option 2: using short absolute time format, like the form of DD HH-MM-SS. 32bits required.

· Option 3: using a compressed format, like the form of the above example. 20bits required.
Proposal 2: There is no need to include the year and month fields of the absolute time stamp in the MDT log files. 
Proposal 3: It is proposed to choose the form of the absolute time stamp in the log file, either option 2 or 3.
Clarification to the meaning of the network configured absolute time stamp:

The meaning of the network configured absolute time stamp could be:
· Option 1: the time stamp is the current network time when it is configured to the UE.

· Option 2: the time stamp indicates the start time of the logged MDT.

Option 1 is simplest, and will require the UE to start the relative time counting whenever the absolute time stamp for logged MDT is configured. The main issue of option 2 is that it’s difficult to set it by the network because the network cannot determine when the active UE will go to IDLE.
Proposal 4: The absolute time stamp for logged MDT is the current network time when it is configured for the UE.
2.3 Counting mechanism of the relative time stamp

The UEs performing logged MDT will maintain a time stamp relative to the absolute time configured by the network. After that, the UEs will start the counting of the relative time stamp immediately.There could be several options for the format of the time offset:
· Option 1: counting with DRX cycle number (or multiples of DRX cycle)
· Option 2: counting in number of seconds
For option 1, the eNB can simply calculate the exact time associated with a specific measurement by the absolute time in IdleMDTConfiguration plus DRX cycle number * DRX cycle configured for the UE. In this case, the DRX cycle need to be added into the logs.
The other kind of offset format could simply be number of seconds, in [5]. It can avoid the drawbacks of option 1, e.g. dynamic change of DRX configurations.
Proposal 5: It is proposed to implement the relative time stamp by counting in seconds.
3. Conclusion

This document discussed time stamp issue in logged MDT scenario. Several proposals are discussed:
Proposal 1: It is proposed to agree that the time information in the logged MDT reports should be in seconds level.

Proposal 2: There is no need to include the year and month fields of the absolute time stamp in the MDT log files. 

Proposal 3: It is proposed to choose the form of the absolute time stamp in the log file, either option 2 or 3.

Proposal 4: The absolute time stamp for logged MDT is the current network time when it is configured for the UE.
Proposal 5: It is proposed to implement the relative time stamp by counting in seconds.
If the above proposes are agreed, it is proposed to capture the conclusions into the MDT stage 2 TS.
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