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1. Introduction

In this contribution, we introduce a tracking area concept that tailors the tracking area to the mobility patterns of UEs in a given geographical region. This approach will result in a reduced tracking area update load for the same paging load. The choice of this kind of mechanism will have implications on the tracking area identifiers which need to be considered.
2. Directional distance based tracking area update mechanism

In [1], Qualcomm had proposed a distance based tracking area update mechanism, where the tracking areas are configured per UE and the UE makes a tracking area update when the distance from the current cell to the cell where it previously registered exceeds a certain threshold.  This technique does not capture the mobility pattern of the UEs in a given geographical region.  In other words, the tracking areas are always circular.  
There are scenarios where tracking area update signaling can be reduced further by appropriate configuration of tracking areas that exploits the mobility information of the UEs in a given region and thereby allowing different shapes for the tracking areas.  For example, UEs moving on a highway are more probable to remain on the highway and hence it will be useful to have a large tracking area radius along the highway and a smaller radius perpendicular to the highway.  For a fixed paging load (i.e., fixed number of cells in a tracking area), this implies that more cells of the tracking area are along the highway and fewer cells in a direction perpendicular to it while the normal distance based scheme will have the same number of cells in all directions.  In general, when we know that the motion of the UEs is skewed in a certain direction, it will be beneficial to have a larger tracking area radius in that direction.  Figure 1 is an illustrative example of a tracking area with different radii along different directions.
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Figure 1. Tracking area with different radii across different directions.
One way to implement this directional distance based tracking area update mechanism is to enable the eNodeB to broadcast the tracking area radius in each direction.  This broadcast information can be similar to the following where a tracking area radius is associated with a certain angular width:
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Any UE making an update in a particular cell will store the information broadcast by that eNodeB and use it for deciding when to make its next update.  It should be noted that all eNodeBs will broadcast their coordinates.  When the UE moves to a new cell, it will calculate its direction of motion using the coordinates of the new eNodeB and the eNodeB where it made its previous update and also compute the distance between them.  From the broadcast information stored in the UE, it will compare the computed distance with the tracking area radius corresponding to the computed direction.  If the distance exceeds the tracking area radius, the UE will make a tracking area update.
This mechanism does not require the eNodeBs to broadcast a traditional tracking area identifier but instead there is a UE specific tracking area which gets determined depending on the cell in which the UE makes the tracking area update.  

A detailed discussion of the scheme proposed in this contribution is in [2]. 
3. Conclusion
It is proposed that RAN 2 agree to this mechanism aimed at reducing signaling for the management of idle mode mobility.  
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