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1
Introduction
WID RP-091423 [1] introduces the principle of triggering MDT measurements in UEs that are in idle mode.  Such data are useful in a number of MDT use cases.  This paper reviews the case for triggering measurements in idle UEs and identifies problems in achieving this triggering.  Some possible mechanisms to overcome the problems are proposed.
2
Discussion
The need to trigger data in idle UEs follows naturally from the focus on coverage optimisation stated in the WID [1]; if the coverage area is to be expanded, it can be useful to increase the sampling of locations that have poor coverage.  This can be achieved by arranging for sampling by more UEs.  Including those in idle mode in the collection is an effective way to achieve this.
Rather than collecting data from UEs across large swathes of a network, the operator will often be interested in data from UEs in a particular area where coverage is known or suspected to be poor.  Active UEs can easily be configured to collect data from such areas.  This is as simple as approximating the area of interest by the coverage area of a subset of cells.  Then UEs that are active on that subset of cells can be configured for triggering measurements for as long as they remain active on those cells.  However focussing the collection to a particular subset of cells in the case of UEs in idle mode is harder to arrange.  Triggers could be designed that induce measurements only while the UE is idle and while its currently selected cell appears on a list of trigger cells.  However UEs will need to be somehow configured with these triggers at some point.
This configuration could be performed while UEs are active on any one of the cells in the set of interest, in case they subsequently become idle on one of those cells.  But this type of pre-emptive configuration will neglect to collect from those UEs that go idle on cells not in the area of interest and subsequently select a cell in the area of interest after they have become idle.  At best, this will reduce the available data leading to longer collection times.  At worst this could even bias the measurements through sampling bias.  Such biasing could compromise subsequent coverage optimising performed with the collected measurements.
Hence it will be advantageous to allow all idle UEs that have selected specific cells to be configured for measurement triggering, and not just those UEs that had previously been active on those cells.  Three ways to achieve this are identified and discussed below.

2.1
Pre-emptive configuration of all UEs in a region

The first approach is to configure pre-emptively all UEs that are active in a large area or region surrounding the area of interest.  The area should be large enough to allow configuration of most or all of the UEs that may be expected to migrate to the area of interest after becoming idle.
This option demands that a trade off be made.  On one hand, the region where UEs are configured should be made large enough to include as many UEs that might subsequently stray into the area of interest.  On the other hand, the size of the area should be constrained to avoid configuring excessive numbers of UEs that will never migrate into the area of interest.  This trade off will likely result in some idle UEs selecting cells where measurements are desired without being configured to trigger the measurements.

2.2
Configuration of UEs via broadcast messages

This approach involves broadcasting periodically the configuration parameters for the triggering of measurements such that they can be received by idle UEs that have selected the cell that is broadcasting the configuration.  Only those cells that are in the area of interest need perform the broadcast.  In this way, idle UEs are only configured for triggering of measurements once they select into a cell in the area of interest.  No pre-emptive configuration is performed.
If the broadcast option is used, there will be a delay between an idle UE selecting a cell and being configured for triggering of reporting in idle mode.  The average delay will be determined by the periodicity of the broadcast of the configuration.
2.3
Pre-emptive configuration of UEs in tracking area
A third alternative is related to the pre-emptive configuration of active UEs based on the serving cell described previously.  Rather than pre-emptively configuring only those UEs that are active on cells in the area of interest, the pre-emptive configuration is extended to UEs on the cells in the whole tracking area(s) that contains the area of interest.  Part of the triggering criteria sent to the UE will include the set of cells on which to perform measurements should that UE subsequently become idle.

This approach alone does not completely solve the problem.  UEs may migrate into the tracking area(s) that contain the area of interest whilst idle.  These will not be configured for triggering of measurements in idle mode as they were not last active on cells in the tracking area(s) containing the area of interest.  If this problem is not addressed then the risk of sampling bias returns.  One way to overcome this is to arrange for these UEs to be configured for measurement triggering in idle mode when they have performed their tracking area update, and the network thus knows them to be in that tracking area.
If the measurement triggering configuration is changed at some instant, owing to a change in operator collection policy, or the end or start of a measurement collection campaign for example, the fact could be communicated immediately to each idle UE in the tracking area by paging each idle UE and sending the updated configuration.  This would increase network load and UE battery drain at the time of the policy change.  This side effect could be avoided by waiting until each UE becomes active or performs a periodic TAU, in which case the policy change will take some time to propagate through to all idle UEs.
3
Conclusions
We propose the following

· That mechanisms are examined and developed that allow idle UEs to be configured for triggering of measurements when idle.
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