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Discussion and decision
1
Introduction
The email discussion [66#6] was defining the requirements and contstraints for the minimization of drive tests. The time stamp is said to be needed in order to be able to evaluate to logged data if the reporting is not taking place in real time. Reported time would make it possible later to synchronize to know reference timing in the network side. This information would enable to track back for example if the measurement data has been logged during the traffic peak hour or off-peak hours making it possible for the analysis to know if traffic conditions or interference may have affected the measurement results.
Up to now, the source of the time information has been open and the “accuracy of time information (absolute time, relative time) is FFS”, as stated in [1]. There can be different options for the time source and consequently also varying impacts on the UE implementation. Similarly as with the location info, it could be considered how important the time stamp will be per use case or measurement log, and if its optionality could be considered.
2
Discussion
So far there has been only one proposal for the source of the time stamp. In [2] it was proposed that the time stamp could be based on the universal time sent in the MM Information message as defined in [24.008]. Also it was proposed that the ‘relative time’ for events and measurements within a measurement log could utilize finer UE internal timing references, such as subframe timing. The time information in the MM Information is an optional information element and is up to operator send it or not. Hence, that information may not be always available at the UE. One could envisage that operators using MDT have the IE by default there in the MM Information, but on the other hand it is not obligatory. Hence, at least in principle the UE may not have that information available and usable for time stamping of MDT results. The need for the “relative time” depends on the usage of the time stamp and what requirements there will be for the accuracy. 
The other alternative for the time source could be UTC from GPS receiver. This however will have the same practical difficulties as in getting the location information. Therefore, if GPS used for time stamp, it should similarly be an optional element as the location info in the measurement logs.
A third option could be to add the time stamp in the network side when storing the data to the data base. This would be applicable if the reporting is done soon enough after collecting the measurements and being within the limits of the required timing accuracy. E.g. if the accuracy requirement was of the order of seconds, tens of seconds or some minutes, that would enable distiquishing the high load periods from the low load ones (see discussion per measurement below). In order to analyse UE implications of time stamps for MDT it would be important to understand what level of time stamp accuracies different MDT use cases and measurement require and what is realistic to assume being available for the time source of a time stamp. If expected time stamp accuracy is over dimensioned compared to the need in a given use case or UE measurement, it is likely to result overly complex UE implemention or negative operational implications on the end user, which in return hinder true deployment of MDT functions and especially time stamp in UEs.
The first two options seem to imply that the timing information may not be always available and with this respect one could conclude that the time stamp could be optional. The usability of the third alternative is dependent on the decisions for reporting principles as well as the specified accuracy requirements.

Generally, more information would be needed about the practical usage of the time stamp and consequent accuracy requirements in order to finalise MDT feasibility study for this part
Below some discussion on the time stamp per proposed measurement log:
1) Periodical DL pilot measurement
· Timing not critical, DL signal level (averaged over the coherence time to remove fading effects) is time invariant at certain physical location if the network layout and parameters are not changed

2) Serving cell becomes worse than threshold
· The trigger is dependent on DL coverage, similarly to previous not time critical

3) Transmit power headroom becomes less than threshold
· For coverage optimization, network load may have influence on the behaviour as well as BS Rx performance and other algorithms and parameter settings for the power headroom measurement
· Accuracy of the time information not critical

4) Random access failure
· RACH load influence on the RACH performance. Also given multipath fading conditions and BS Rx assumptions affect RACH performance. 
· Accuracy of the time information is seen not critical as it is quite unlikely that any rapidly changing radio environment reasons for random access failure can be detected without including corresponding BS uplink Rx measurement to the analyses. On the other hand if the corresponding BS uplink Rx measurements are also used in the analyses, the timing information from the BS could be used as a time reference for the failure case.
5) Paging channel failure
· Missed paging can be caused by poor propagation conditions or high interference which depends on the network load at paging instant. Instantaneous radio conditions can be assessed from the reported cell measurement results. Possibly the average network load could be usefull information, but the timing accuracy requirement would not be necessarily very high for that.
6) Broadcast channel failure
· Same as 5)

As the summary, obvious usage for the time stamp would be to track the load variations in the network. For this use, relatively coarse timing information would be sufficient, mainly distinguishing high/low load situations. Tracking such variations does not necessarily require high absolute accuracy for the time info. For higher requirements, more specific analysis would be needed about the usage of the time stamp in order to identify possible motivation for finer time resolution requirement.

Based on the discussion above we propose following:
Proposal 1: RAN2 to discuss and analyse the practical accuracy requirements for MDT purposes, and, to discuss if the time stamp could be optional in the MDT reports. Especially for the measurements for which the reporting is done “immediately” at the error occurrence it seems that timing information is not required as the eNB should be able to “add” the timing information into the UE measurement report if seen necessary.
4
Conclusion
It is suggested for RAN2 to discuss about the options for the source for the time stamp, implications of the reporting principle for the importance or need for time stamp, and, out of the possible source alternatives for time stamp, elaborate what would be the simpliest option to get the time information with required accuracy. Also, RAN2 should assess if the time stamp could be considered optional taken into account both the source alternative(s) and the consequent availability or the time information, and, the importance of the time info for defined use cases. 

Proposal 1: RAN2 to discuss and analyse the practical accuracy requirements for MDT purposes, and, to discuss if the time stamp could be optional in the MDT reports. Especially for the measurements for which the reporting is done “immediately” at the error occurrence it seems that timing information is not required as the eNB should be able to “add” the timing information into the UE measurement report if seen necessary. 
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