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Paging Group Design 
John Harris, Stavros Tzavidas, Hua Xu, Pranav Joshi 

Motorola
Introduction & Background 

The paging wake-up time (paging interval and paging offset) and paging area should be set in a way that reduces paging delay, & paging load, while also benefiting battery life.  

Mobiles are typically found with a high probability at the last known cell or sub paging area, where it performed a routing area update or ended its last call.  From field statistics, a mobile can be found in the same cell as was last observed in, approximately 50% to 90% of the time.  

Based on this, it is desirable to page the mobile in a sequential fashion. However, normal sequential paging may result in a longer paging delay when the mobile is not present in the area in which it is paged first. As a result, it is important to design a paging scheme that provides the benefits of reduced paging load offered by sequential paging without introducing considerable delay. However, this delay can be avoided by configuring a Primary and Secondary Paging Group. This contribution introduces such a scheme.

Proposal

When a call arrives for the mobile, the mobile is initially paged only in its Primary Paging Group (e.g., near its last known cell) as shown in Figure 1.  If there is no response, the mobile is paged on the second paging group in the remaining cells of the paging area.  The Secondary Paging Group offset is configured to occur a finite time duration T (e.g., 100 ms) after the Primary Paging Group offset. The value of T includes the timeout required at the last known cell to figure out that the mobile has not responded. 
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Fig. 1: Illustration of cell coverage by Primary & Secondary Paging Groups
This contribution proposes that it be possible for the system to assign a mobile into a Primary Paging Group (HighPriorityGroup) and a Secondary Paging Group (LowPriorityGroup). If the mobile is under a cell within either or both of these paging groups then it does not need to perform a routing area update. 

Generally, the network will configure the Primary Paging Group to have the same paging interval is the Secondary Paging Group, but the Primary Paging Group will have a paging offset just prior to the paging offset for the Secondary Paging Group. When the network attempts to page the mobile, it will begin by paging the Primary Paging Group.  If no response is received, then it can immediately page the Secondary Paging Group. This enables avoiding page messages in the cells covered by the Secondary Paging Group, in the case where the mobile is under a cell where the Primary Paging Group is configured.  

The mobile will monitor the highest priority group, which is configured in the cell in which it resides.  If the mobile is under a cell with the Secondary Paging Group, but not the Primary Paging Group, then it should monitor the Secondary Paging Group for pages. If the mobile is under a cell within the Primary Paging Group, then it should monitor the Primary Paging Group for pages to it. 

Because the value of offset between the Primary Paging Group and the Secondary Paging Group is expected to be small, the paging delay introduced due to this sequential paging is not significant. 

From field statistics, at the time of a page to the mobile, the mobile can be found in the same cell where the mobile was last observed, between ~50% to 90% of the time.  This yields that the paging load is reduced by ~5x; or 1 / (P*S +(1-P)*1) where:

· P = probability mobile is still in the last known area
· S =  number of cells in last known area / number of cells in overall paging area 
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 Group Design
The mobile can be configured into both a Primary Paging Group (HighPriorityGroup) and a Secondary Paging Group (LowPriorityGroup). If the mobile is under a cell within either or both of these paging groups then it does not need to perform a routing area update. The mobile will monitor the highest priority group, which is configured in the cell in which it resides.  

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