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Paging Interval Design/Mobile Battery Level, & mobile thermal processing limitation
John M. Harris, Stavros Tzavidas, Hua Xu 
Introduction and Background 
This contribution addresses situations where the system performance can be enhanced by better adapting the behavior of the system to the mobiles current operating conditions.
Battery Life and Paging Interval

In idle mode there is a trade-off between the paging interval length and the mobile battery life.  If the paging interval is short, then this results in less latency, and possibly less paging load.  
For example, when mobile is plugged into a fixed power source a shorter paging interval is appropriate.  the shorter paging reduces latency when reaching that mobile, and reduces paging load when paging that mobile.
This latency reduction follows from the reduce delay when the network is paging the mobile. This reduced paging interval also enables the system to use an iterative paging technique where the system may attempt to reduce the number of cells which must be paged by attempting to guess which cell the mobile is in and only initially paging a subset of the cells in the paging group.  This iterative paging approach of can result in additional delay when the mobile station is not in the initial subset which is paged if a shorter paging interval was not used. However, by using this iterative approach and reducing the paging interval the overall delay can be reduced while also decreasing the number of cells which must be paged when the network attempts to reach that mobile.

On the other hand, a short paging interval will also result in a shorter battery life. When the mobile’s battery life is particularly low in the mobile is not plugged into a fixed power source -- the battery life becomes a relatively important topic.  In this situation is more appropriate to have a longer paging interval. 

Proposed Paging Design Considerations 
This contribution proposes that the paging interval may be adapted to the mobile's battery situation.  This can be achieved through the use of Mac management messages, which feedback the battery life from the mobile. 
Thermal Status

Processing limitations & thermal status at the mobile station represent useful information at the base station.  This information can be used by the base station to schedule transmissions, anticipate mobile responses, & transmission rates.  This enables the base station to reduce the impact of thermal state on mobile station, & to adapt the system performance around the mobile station status -- avoiding and efficient resource allocation.

Proposed Paging Design Considerations 

This contribution proposes that the mobile station reports its thermal status, which affects its processing capabilities.

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 Interval Design

The mobile station can report its battery life, e.g. when the battery life.  When the network receives this mobile battery life report it should set the paging interval appropriately based on this battery life information.

This avoids higher battery drain rate when the MSS is low on battery, and not plugged into a fixed power source.  This also avoids additional latency (and system paging load) when the mobile has plenty of battery life or is plugged into a fixed power source. 
The mobile station reports its thermal status, which affects its processing capabilities to enable the base station to appropriately adapted its messaging exchanges with the mobile station.

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