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Discussion and decision
1
Introduction
Logged MDT will require new mechanisms for configuration, data collection and reporting. Hence, the UE must be equipped with new capabilities and functions resulting in increased complexity of the UE implementation as well as UE operations. This paper discusses anticipated impacts that the logged MDT would cause to UE. Many details are open for logged MDT and therefore not all issues are known about the logged MDT functionality.
2
Discussion

The complexity increase in this document is as extra hardware and software resulting in higher equipment cost and higher costs for the development. Eventually the costs will impact on the prices of the mobile terminals and/or usage of them. Additionally new functions could increase the activity of the UE and hence will have implication to the UE power consumption.
This paper elaborates how functional complexity is impacted by logged MDT as per of agreements made so far in RAN2
2.1 
Memory Requirements
The log file size has direct impact how much “spare” memory shall be reserved for MDT data collection. This will be something extra to the existing memory that is needed for normal modem operation and hence would have direct implication on the HW cost.
If the logging function requires big log files the additional memory requirement would either mean expensive memory additions to modem side or complex interfaces if the memory is being located outside modem hardware.
It should be also understood that the maximum file size should take into account also the reporting mechanisms so that the logged data can be sent in a reasonable time and will have limited impact on the normal operation. In order to keep the memory requirements reasonable one should consider first what are modem requirements in REL10 for non-MDT UE to be able to operate and take that as a baseline for further discussions if any additional memory requirements would be required. In REL8/9 the L2 buffer requirements is dependant on the UE category and also for MDT purposes one should consider if similar linking would be required in order not to impact low category UE requirements excessively.
2.2 
HW/SW Complexity

One of the most challenging activities in the modem development is the testing of the implemented functionalities and especially inter-operability testing is very time consuming operation. So generally in order to have timely deployment of features one needs to always consider the complexity aspects very carefully in order to allow corresponding functionality to be correct without causing any discrepancies to the end user. In the following we have tried to collect items that in our understanding would require additional implementation/testing due to logged MDT reporting:
· Measurement configuration: As the logged MDT is seen as totally separate functionality of normal RRM reporting it would require completely new configuration structure, which would inevitably increase the complexity of the RRC implementation. Currently it is open what kind of measurements would need to be configured and thus final assessment of the configuration cannot be done. Anyway with current understanding the logging functionality would required at least following items:

· Measurement triggers, which may be MDT specific
· related thresholds
· trigger quantities
· Logging related parameters 
· Log amount (length of the measurement)
· Log periodicity
· Measured quantities/parameters
· Reporting mechanism with possible separate reporting triggers

· Logging may be limited to certain area which requires parameters for area definition and could easily cause quite complex checking functinalities in the UE to determine where the requested logging is applicable.
· Additional active measurement:, As the logged MDT seems to have totally separate configuration it basically means that there is new measurement functionality up and running in the UE. Although if the current assumption would be that no new performance requirements are set and the measurements UE performs for RRM purposes are sufficient for MDT. Regardless of this in the RRC level (for event evaluation, logging) the UE would need to have two different types of measurement activities running simultaneously as the measurement collection and reporting are very different from normal RRM measurements. 
· Logging functionality: In the RRM measurements there is not really long lasting logging functionality and that would be something totally new for the UE. The impacts are especially noticeable due to the MDT configuration and logged data that is supposed to last through multiple state transitions.
· Reporting mechanisms: The UE will have either separate reporting triggers to initiate MDT data transfer, or, it will indicate the availability of the MDT data for network to request at the suitable time instant. New signalling will needed to support transfer of larger amount of data. This could require MDT specific bearer to be specified to fulfil the MDT requirements for data transfer but, at the same time, have minimum impact on the UE signalling and data transfer.
As indicated earlier any functionality will will result in development, testing and maintenance costs especially for a feature that is completely new functionality for which there is no any existing similar functionalities available. 
2.3 
Power consumption
Power consumption will be increased due to following extensions:
· Extra transfer of log files which may in some cases be relative large. In the worst case, if the UE happens to be in poor radio conditions, the reporting phase may last long with possibly multiple retransmissions. Also, in such case the TX power is the highest increasing further instantaneous power consumption.
· Extra activity to monitor measurement triggers, retrieving and storing data during the logging phase
· The extra activity in the RRC could easily require quite a bit of power consumption especially if some periodical logging would be required. Detailed discussion on the UE functions in idle mode is in [1]. If the memory requirements with logged MDT are such that one cannot utilize the low layer memories for storing the data, additional circuitry needs to be activated to be able to store and retrieve MDT data This would be the case when “mass memories“ outside the modem are used. This would have considerable impact on idle mode power consumption.
3
Conclusion

This paper discussed the UE complexity issues that should be taken into account while defining the MDT functionality. It must be understood that the logged MDT is still immature concept and all impacts to the UE complexity are not known at the moment.
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