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Paging Area Design 
John M. Harris, Stavros Tzavidas, Hua Xu 
Introduction and Background
In idle mode there is a trade-off between the number of location updates which the mobile must perform, and the number of cells in the paging group to which the mobile belongs.  
Additionally, if the shape and size of the paging area (cells within the paging group) is chosen appropriately then the number of location updates can be reduced while also reducing the number of cells in the paging group.
If the number of cells in the paging group is small, and the mobile has higher mobility then the number of location updates can become excessive.  However, if the number of cells in the mobile's paging group is large, then this results in additional paging load and delay.  
With a large paging group, the system needs to transmit the page in a larger number of cells.  With a large paging group the system may generate additional delay by attempting to guess which cell the mobile is in and only paging a subset of the cells in the paging group.  However, this approach (of only paging a subset of the cells in the paging group) results in additional delay when the mobile station is not in the initial subset which is paged. 
With a smaller paging group the system may perform additional latency reducing techniques, because of the networks more exact knowledge of the mobile's location prior to the mobile' s ranging response.  For example, in this case it is more practical to append a dedicated ranging response code to the paging message when the mobile is known to be located in one of just a few different cells.
Proposed Paging Design Considerations 
This contribution proposes methodologies to determine the paging area size (number of cells in the paging group) in order to reduce the amount of load and delay incurred when paging a mobile.  Specifically for a mobile which has a low rate of location updates, a smaller paging area (paging group with fewer cells) is appropriate.  

Additionally, contribution proposes to further enable the system to select the most appropriate paging group for a particular mobile based on a history of the cells visited by the mobile.  In this way the system can determine the direction of the mobile's motion.  The system may convey the paging area to the mobile using a list of vertices or border cells.

Proposed Text for SDD

Insert the following text into Idle Mode Paging Design sub-clause (i.e. Chapter 6.4 in [3]):
-------------------------------  Text Start  ---------------------------------------------------

6.4.x.x  Paging Area Design

The paging area can be designed such that the idle mode MSS can avoid higher rates of location updates when the MSS has higher mobility. Under this approach, the mobile’s paging area can automatically be reduced to a smaller paging area if it has performed less than a threshold number of idle handoffs or routing area updates over some pre-specified time interval. This can be done by having the paging area take into account the history of mobile, e.g.  from the location updates from the mobile.  

The BS can receive mobile location updates so that the history of cells visited by the mobile can be used to estimate the direction of the mobile travel.  In response, the system can use the history and estimated direction to appropriately form the paging area.  The paging area can be defined as a paging group, as a list of vertices, or as a list of border cells.

-------------------------------  Text End  ---------------------------------------------------
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