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1 Introduction

In Rel. 6 UMTS architecture, location areas and routing areas are statically configured, with a group of contiguous cells being configured as a location area or a routing area. However, it is known that such a static grouping of cells into location areas result in several problems. In this contribution we outline several options for configuring tracking areas that overcome these problems. We also propose that these be captured as options to be studied and selected from for configuring tracking areas in the TR 23.882 section 7.3. Previous contributions in RAN2 have provided overview of both the static tracking area concept and also dynamic tracking area concept, e.g., distance based tracking area. The static tracking areas have the advantage of simplicity but suffer from the problem of signaling loads at the edges of the tracking area boundaries and are not optimized to reduce signaling traffic. Dynamic tracking areas, that are defined for each UE, at the cost of slightly higher complexity, can define per UE arbitrary-shaped tracking areas based on mobility patterns, e.g., elongated tracking areas along expressways, and can be optimized to reduce signaling traffic.  
2 Tracking area options
2.1 Static tracking areas

In this scheme, a group of cells is statically configured as a tracking area. The shape of the tracking area can be arbitrary but is not dependent on the cell within the tracking area from which the UE peforms tracking area update. All the cells in the tracking area broadcast a tracking area identifier, and a UE in LTE_IDLE will make a tracking area update when it moves to a cell that is broadcasting a different tracking area id. There are several variations for static tracking areas that are covered in the following subsections.
2.1.1 Static non-overlapping tracking areas
This is the simplest form of static tracking areas in which the tracking areas are non-overlapping and each cell belongs to only one tracking area. Each UE is only associated with one tracking area at all times.
2.1.2 Static overlapping tracking areas
This approach is similar to the UTRAN registration area (URA) concept, where the registration areas are overlapping. Each cell broadcasts the tracking area ids of all tracking areas that it belongs to. A UE registers itself to a particular tracking area, and associates itself to a particular tracking area id. When the UE reaches a cell that no longer broadcasts that tracking area id, it makes a tracking area update. The UE then chooses a different tracking area id from among those broadcast by the new cell. Each UE is only associated with one tracking area at all times. The overlapping tracking areas are provided to reduce the “ping-pong” effect of UE making tracking areas updates at edges of tracking areas.
2.1.3 Equivalent static tracking areas

In this option, a UE is admitted simultaneously into multiple static tracking areas when it does a tracking area update. Only if the UE reaches a cell that does not broadcast the tracking area id of any one of the tracking areas to which the UE belongs, the UE performs tracking area update. Each cell may still belong to only one tracking area.
2.1.4 Multiple static tracking areas 

This is a variation of the above concept, except that a UE is sequentially added to a new tracking area on tracking area update. The previous tracking area to which the UE belongs may still be retained and now the UE can roam across these tracking areas without performing tracking area update. This removes “ping-pong” effect at boundary of tracking area and hence helps reduce tracking area update signaling.
2.2 Dynamic tracking areas

In this case, the tracking areas are not statically configured, but are created dynamically based on UE’s cell location when it performs tracking area update. In these cases, the tracking area for a UE is defined as a polygonal region of cells around the UE’s current cell location. Each cell broadcasts its (x,y) coordinates and a UE determines it has crossed the polygonal tracking area region that was provided to it at the last tracking area update. There are two basic variations of the dynamic tracking areas, which are described in the following sections
2.2.1 Dynamic circular tracking areas

In this approach, the cell in which the UE makes the update becomes the center of a new circular tracking area. Each cell broadcasts its (x, y) co-ordinates, and the distance (RouteUpdateRadius) after which a UE making an update in this cell should make its next update. The UE, when it makes a tracking area update, stores (x, y) co-ordinates and the distance RouteUpdateRadius broadcast by the current cell. As it moves from cell to cell, it keeps computing the distance between the current cell’s (x,y) co-ordinates and that of the cell in which it made its last update. When this distance exceeds the stored RouteUpdateRadius, it makes a tracking area update. 
2.3 Dynamic polygonal tracking areas
This approach  is an enhancement of the dynamic circular tracking area concept in the sense that the dynamic tracking area can be defined to have any arbitrary shape that is defined by the vertices of a polygon. The UE is only informed of the (x,y) co-ordinates of the vertices. Each cell transmits its (x,y) coordinates and the UE determines if it has crossed the boundary edge of the polygon and needs to perform tracking area update. In this approach, the tracking area can be configured into arbitrary shapes, based on, for example, knowledge of mobility patterns. As an illustration, UEs on a highway are more likely to keep moving along the highway, and hence we should be able to reduce tracking area update signaling by including more cells on the highway in the tracking area. 
3 Conclusion 

It is proposed to include Section 2 above as a new section 7.3.3 in SA2 TR 23.882. 
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