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	Abstract
	This contribution presents the scenarios of enhancing idle mode location update efficiency with LBS and GIS supports. 
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	To be discussed and adopted by TGm for the 802.16m SDD.
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Enhance Location update efficiency using LBS with GIS 

1. Introduction
In the legacy IEEE 802.16e, MS performs idle mode location update if any of location update evaluation condition (paging group update, timer update, power down update, and MAC Hash skip threshold update) is met. In this proposal, we propose that, by exploiting LBS and GIS (Geographic Information System) in IEEE 802.16m, an MS can report more accurate and efficient idle mode location update in IEEE 802.16m. The main objective of this proposal is that an MS can report more efficient and accurate location update and then can conserve more power in idle mode. 
2. Proposal
IEEE 802.16m LBS is to provide support for high resolution location determination. Some people propose that we can use the location information to predict the possible shortest time an idle mode MS may leave its current location area. The possible shortest time t= (shortest distance from current location to the location area boundary)/(moving speed of the MS). Then, t can be one of important reference for the MS to check and report location information [2]. However, at most of the time, the shortest distance is not a path that an MS can use. For example, in Fig.1, some shortest distances have to go through a lake, an obstacle, a high building, or a high way. In these cases, the MS will avoid these paths and use other walkable or drivable routes. So, we propose to use LBS+GIS to predict a usable and accurate shortest route that an MS can leave the current location area (Fig.2 shows the possible route that the MS may drive out of the location area). By the route, we can predict the possible shortest time t that the MS will leave the current location area. So, we can set a timer TSLLA=t, which can be an important reference that the MS has to do location area checking. By this way, we can conduct an efficient location update and save more power for idle mode MSs. 
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Figure1. The shortest distance an MS may leave its current location area by using only LBS.
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Figure2. The shortest route an MS may leave its current location area by using GIS+LBS.
3. Conclusion

    Using LBS and GIS, we can effectively predict the time an idle mode MS may leave its current location area. By this information, we can conduct a more efficient and power conserving idle mode location update. So, we propose to enhance idle mode location update efficiency by exploiting LBS and GIS.
4. Proposed Text for SDD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m System Description Document (SDD)]
10.x.2.3.2.2 Timer based location update

MS shall periodically perform location update process prior to the expiration of idle mode timer. At every location update including paging group location update, idle mode timer is reset to 0 and restart. MS can exploit LBS to maintain a timer TSLLA, which predicts the shortest possible time the MS will leave its current location area. TSLLA can be an important reference for the MS to perform location update.  
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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