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1 Introduction

In RAN2# 70 the geographical scope of measurement logging for MDT was discussed. The configuration options that were suggested defined the area scope configuration as single or set of LAs/RAs/TAs, Cell-id and positioning based, such as a reference point with radius or polygon [1]. In this contribution we try to further elaborate on the area scope options at hand and discriminate what seems a suitable set of area scope for MDT in Rel-10.
2 Discussion
In future Rel-10 networks there may be numerous MDT capable terminals. By being able to restrict the logged MDT (and reporting) to specific area(s), the load of configured and active (IDLE –mode) terminals can be controlled. Logs are then obtained to discover specific problematic areas, e.g a coverage hole. Thus, the addition of an area scope definition to the logged MDT configuration seems beneficial.

Logs in MDT for detecting issues can be assumed to be different from those aimed at optimizations. Not only are the event triggering different if used, but also the area scope configuration. Optimizations are generally performed on a much wider coverage area (e.g. city/suburban-area, per RNC, etc). 

2.1 No area scope

A UE receiving a logged MDT configuration not including an area scope would, in its simples form, start the Idle mode logging as soon as leaving RRC connected according to configuration. The logging would be based on event triggering or periodic measurements and would include all cells of the current PLMN. With no area scope in the configuration, this would mean that no specific area is targeted and that much of the information in the UE log is redundant and thus provides no input for specific area related problem solving or optimization. The network would control the load and provisioning of relevant MDT logs only by MDT configuration. However, given the NW optimization case, this could provide simple wide-area measurement coverage.
2.2 LAs/RAs/TAs
Defining an area scope based on Tracking Area or similar (e.g. LA and RA) means that a very wide area will be defined similar to section 2.1, but where UE measurements are limited to parts of a PLMN. The geographical size and number of cells in a TA/LA/RA may vary a lot between operators and also within one operator’s network; hence the use of such a configuration option will vary. Most likely, it is difficult to focus the MDT campaign to local problem areas, and a lot of redundant logging can be expected. Logging across TA/LA/RA borders would require that the logging area is a set of TAs/LAs/RAs, an even larger area. Alternatively, one needs to combine the measurement with another area scope configuration.

2.3 Positioning based
In this option a freely selected area scope can be defined by using positioning capabilities of MDT UEs. The area for which the UE measures is in this option defined by, one or more, positioning reference points in the MDT configuration. In [1] the options proposed are either a “reference point with radius” or a “polygon”, the latter defined as in [2].
As a result an UE applying a positioning based configuration must, in order to use the area scope trigger:

· Support location functionality for accurate positioning (e.g. GPS, or other NW assisted positioning that fulfils the accuracy requirement) and
· Have the positioning function turned on for the duration of the log campaign; acquiring continuous and accurate location updates (or if assistance data would be required, connect and request and receive assistance data periodically) to deduce that UE is inside or outside the area definition.

One should note that the UE would at each positioning estimate need to calculate if the position falls within the area scope definition, or alternatively, pre-calculate a set/list of reference points.

The positioning function, such as GPS, could be tuned off periodically for battery saving considerations, but this would lower the accuracy of applying the area scope trigger. It might also mean one would need the UE to filter out measurements that either falls outside of the area configuration, or of which the location is insufficiently accurate. In case a positioning estimate is not possible(e.g indoor), the UE has to revert to another area scope configuration if any, alternatively halt logging temporarily or even discard the log entirely.
It can be assumed that in order to acquire sufficient statistics of a specific area using positioning based logging, other MDT area scope configurations covering the same area would need to be used (e.g. RRC connected UEs). Some of these UEs will also optionally provide a positioning estimate with the MDT measurement. Even though the post processing and handling of logs at receiving nodes is less for positioning based logs, it will not remove the need of such functions in the NW.
2.4 List of cells (ECGIs/CGIs)

For a cell list area scope it can be envisioned that an UE starts logging entering a cell, for which the cell-id match one found in the cell list for the logged MDT area scope definition. The logging itself may be periodic or even event based, but restricted to the area definition. With the cell id type of area scope, it will be simple to focus measurement on local problem areas. Larger areas can be covered by for example assigning different lists of cells to UEs. The cell level type of area is commonly known at node level (eNB/RNC) and allows association with related, and to some extent existing, NW based measurement and logging. 
Comparing the options at hand for both wide area optimizations and limited area coverage hole detection; considering the complexity of defining positioning based area scope configurations, cell level area configuration seem to provide simple and adequate configuration tools for an area scope definition for logged MDT in Release 10.
3 Conclusion and Proposal

In this document, we have discussed the area scope configuration options for Logged MDT. It can be concluded that for both coverage problem detection in limited areas and for wide are optimization, an area scope based on cell level would provide simple and sufficient means for MDT in Rel-10. 
Proposal 1: The area scope for Logged MDT is a list of cells

Proposal 2: If no cells are listed (empty cell list in the Logged MDT configuration), UE shall log MDT measurements in all cells of current PLMN.
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