ISSN 1000-1239/CN 11-1777/ TP

Journal of Computer Research and Development 44 7  1199~1204 2007
1 2 3
! 310032
’ 310032
3 310032

yhzhu(@zjut. edu.cn

Research on Optimal Paging in Movement-Based Location Management Scheme

Zhu Yihua! Zhu Fan® and Luo Hezhi®

U College of Information Engineering Zhejiang University of Technology Hangzhou 310032
2 Department of Computer Science International College Zhejiang University of Technology Hangzhou 310032
3 Department of Mathematics College of Science Zhejiang University of Technology Hangzhou 310032

Abstract Location management LM  which is a challenging problem in personal communication service
PCS networks is used to track mobile terminals MTs . Basically it consists of two operations
location update and paging. Location update is a process in which the MT informs the network of its
current location while paging is a process in which the network searches for a called MT. There are three
dynamic LM schemes namely time-based distance-based and movement-based LM schemes. The
movement-based is simple to implement in which each MT simply counts the number of cell boundary
crossings and initiates location update when this number exceeds the predefined movement threshold. In the
LM scheme used in the existing PCS networks such as GSM a blanket paging is used that all the cells in a
location area LA are simultaneously paged. This paging scheme consumes extra resources since the MT
only stays in one cell of the paged LA consisting of a group of cells. Therefore sequential paging schemes
are proposed to overcome the drawback. In this paper emphasis is put on optimal sequential paging for
movement-based LM scheme. Both the probability distribution of an MT’ s moving distance and expected
moving distance in a movement-based scheme are derived on the condition that the incoming calls form a
Poisson process and the MT’ s cell residence time has exponential probability distribution. Besides based on
the derived statistics an optimal sequential paging algorithm is proposed. Finally numeric results show

that it outperforms some well-known sequential paging schemes.
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Fig. 1 Movement-based scheme.

Fig. 2 A special distance-based scheme.
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With the advance in wireless networks and portable devices including laptops PDAs personal digital assistant —and more the
dream of accessing information anytime anywhere will become a reality under the support of personal communication services PCS
networks. In a PCS network mobility management MM is an essential technology enabling the users with mobile terminals MTs
to roam freely within the coverage of the PCS and to gain services during their movement. Basically MM consists of location
management LM  which makes wireless networks track roaming MTs effectively and efficiently and handoff management which
maintains connections between wireless networks and MTs in movement. This paper investigates LM and focuses on terminal paging
especially sequential paging schemes used in movement-based LM.

Both the probability distribution of an MT" s moving distance and expected moving distance in a movement-based LM scheme are
derived on the condition that the incoming calls to an MT forms a Poisson process. Additionally based on the derived statistics an
optimal sequential paging algorithm is proposed. Compared with some well-known sequential paging the proposed algorithm is the
best in terms of paging cost.

The outcome of this study is significant for evaluating LM schemes in PCS networks.
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