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Discussion and decision
1
Introduction
RAN2 has selected six different triggers for MDT measurement logging, namely: 
· Periodical DL pilot measurement
· serving cell becomes worse than threshold
· transmit power headroom becomes less thand threshold
· random access failure
· paging channel failure
· broadcast channel failure
Each measurement result is assumed to be tagged with location (and a timestamp) information whenever/if available. There will be terminals that are equipped with GPS and it has been assumed that it could be utilized for MDT measurements to provide the location data. The existence of GPS receiver as such does not necessarily guarantee that locationing for MDT would be always possible at the UE and for all anticipated measurements.

For these reasons it has been agreed that the location data will be optional information for the measurement result. Bearing also in mind that the UE location has been considered as one of the key point with the UE support for MDT, it is good to have also evaluation on the availability of the UE location in practical situations and how much that would affect the value of the UE reported data.

2
Discussion
In following sections there is discussion about the practical issues related to availability of the location information and what would be the importance of it per proposed measurement.
2.1 Location info availability with GNSS/GPS
Satellite positioning capabilities are supported typically only by higher end terminals which will limit the usability of the terminal base for MDT measurements.
Considerations on the event triggered measurements:
· If the GPS receiver is started at the trigger event, the location information most probably will be too late for measurement logging. The synchronization time may be long such that no UE location coordinates will be available that would be relevant for the logged data. The GPS start-up may also be prolonged due to missing assistance information due to e.g connection failure which will further increase the probability of invalid UE GPS coordinates.
· To be able to have valid position information at the time when the measurement trigger happens, the GPS receiver should be started in advance. In practice this would mean that the GPS should be started when the measurement is configured. The UE may have to wait undeterminedly long for the event to happen which may become a severe power consumption issue. In worst case the battery may run out of capacity without any data logging triggered.

Timer based measurements: The UE can start positioning in advance somewhat before the measurement trigger. However, there are some issues that have to be considered:
· If the GPS receiver is shut down in between the logging triggers (which will be obvious for power savings), the start-up should happen well in advance to allow the synchronization to be completed. The synchronization time, however depends on the environment (e.g. indoor or other situations where poor detectability of satellite signals) and whether the network assistance is available (cellular network coverage issues).

· Despite early start of GPS, the location data may not be ready (referring to issues listed above) when the timer expired for data logging. Especially the measurements for coverage optimization may easily fail to get the GPS coordinates due to uncertain or missing assistance information (due to the radio coverage issues). This is especially unfortunate as the location information could be useful particularly in these cases.
2.2 Location information per measurement
The issues discussed above suggest that the location information for MDT measurements may often be either unavailable or they may be unreliable. If this is the case for UE originated location tagging, it should be elaborated what will be the value of the UE MDT reports when the location information is either missing or the accuracy is unknown.
Below there are general considerations per measurement, how important the location would be for given optimization purpose:

1)
Periodical DL pilot measurement

The location information would be the only new information in the MDT report that would not be in the RRM reports. Therefore, without the location info, it seems that the measurement would not provide anything new and would not be in such case needed.

Taking into account the issues discussed in prevous section, this may require large-scale usage of UEs to report to get a reliable picture of the coverage in terms of signal levels per physical location, and, may cause higher than expected battery drain hence degrading the user experience.
2)
Serving cell becomes worse than threshold

This is primarily aiming to identify possible coverage issues, especially close to cell edges. The location information would help in pin-pointing the areas of poor coverage. Without location this measurement would not either provide much new information that would be available with RRM reporting. To identify coverage issues, we think the RLF reporting would be more efficient and would cause much fewer implications to UE complexity, power consumption and user experience, [2].
3)
Transmit power headroom becomes less than threshold

Assuming that the DL coverage will be optimized with other measurements, the this measurement can give input for the optimization of the parameters related to uplink power control. These are mainly cell specific parameters and therefore do not necessarily need the location information because the changes affect the whole cell.

4)
Random access failure

Similarly to the case 3, the usage of this measurement would be to optimize RACH parameters after the DL coverage has been fixed. The RACH parameters are cell specific and therefore the parameters have to be changed regardless of the actual location within the cell where possible failure occurred. Hence, the location info is not critical with this measurement.

5)
Paging channel & broadcast channel failures
These failures are typically caused by limited coverage but what can be adjusted are the common channel related parameters, provided that the main DL coverage optimization is taken care of by other means. Hence, for common channel parameterization the accurate location does not seem to be critical.
3
Conclusion
This paper has discussed the practical issues related to the availability of the location information for the MDT measurement data. In realistic scenarios the accurate positioning may not be possible for MDT or the UE power consumption may become a serous issue while trying to maximize the probability of getting the location info. This is valid especially when using the specific positioning circuitry at the UE, notably the GPS receiver. It would be good also to assess to what degree the cell level or RF fingerprint accuracy will be sufficient for MDT measurements. The input data for this would be always available. This could be evaluated on measurement basis.
Proposal: RAN2 to assess per each measurement how valuable the location information will be. The impact analysis shall take into account the UE power consumption issues related to positioning taken into account the practical scenarios when trying to get that information. The usage of just cell ID or RF fingerprint should be evaluated if they were sufficient positioning for certain MDT measurements.
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