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1 Introduction

Paging is a great concern in LTE wireless network. In this contribution, we try to analyse the problems in paging and provide an optimization solution which works very well in our GSM network.
2 Discussion
2.1 Problem Description

The location of a UE in ECM-IDLE state is known by the network on a Tracking Area List granularity. A UE in ECM-IDLE state is paged in all cells of multiple Tracking Areas in which it is registered.  A UE performs Tracking Area Updates if necessary to ensure its reachability from the network [1]. In fact, the size of the TA and length of the TA list is critical for network performance. And there is a trade-off for the paging efficiency and paging overhead. If TA list is long and there are a lot of cells in each TA, the paging message should be sent over all these cells, therefore, the overload may be heavy. On the other hand, if the TA list is short and there are few cells in each TA, e.g. 3-5 cells. There will be frequent TAU and the success rate of first paging response may be low.

Therefore, how to enhance the successful paging rate without adding too much overhead is the paging optimization problem which should be discussed.
2.2 Discussion about Paging in the existed wireless network

Based on the statistical data in current network, e.g. GSM, most users could be paged in the last serving cell (including connection established cells and LAC updated cells) and those neighbour cells. And the successful paging rate in these cells could reach almost 80%. And another 15% users could be paged in the LAC UE registered Comparing to traditional paging approaching, more than 50% paging overheads on A interface and air interface have been saved in GSM system if we could page the UE’s last serving cell and its neighbours, as indicated in figure 1. 

In LTE system, if the paging procedure could be optimized based on the results in current network, we think more paging commands will be reduced at S1 and air interface.
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Figure 1. the optimized paging indication
Therefore, 

Proposal 1: this solution should be considered in LTE paging procedure;

Proposal 2: the paging procedure could be divided into two consecutive phases. And in the first phase, the serving cell and the corresponding neighbour cells should be paged; in the second phase, the rest cells in those TAs in the TA list should be paged.

2.3 Extension of this solution

This optimization could be easily extended to the paging optimization for HeNB, because most users in the coverage of HeNB are static or semi-static, and they could be paged from the last serving cell with large probability.
3 Conclusion
Here, based on the existed solution and related data in our GSM network, we propose a practical paging optimization approaching for LTE. 
Proposal 1: this solution should be considered in LTE paging procedure;

Proposal 2: the paging procedure could be divided into two consecutive phases. And in the first phase, the serving cell and the corresponding neighbour cells should be paged; in the second phase, the rest cells in those TAs in the TA list should be paged.
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