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Location Update Using Location Based Service (LBS) in IEEE 802.16m 

Eunkyung Kim, Won-Ik Kim, Kyung Soo Kim
ETRI
1. Introduction
In order to support LBS of idle mode MS, MS should report location information[1]. This contribution provides location update using location based service (LBS) of idle mode mobile station (MS) in IEEE 802.16m. The main objective of this proposal is conserving power more efficiently. In order to achieve the main objective, idle mode MS should report location information when it is paged. 
2. Proposal

In order to enhance location based service and location update of idle mode MS, we propose a new location update using LBS. In addition, location update is performed when it is only necessary. 
2.1. Location Update of Idle Mode MS without LBS
In the legacy IEEE 802.16e[2], in a paging group, MS performs idle mode location update in order to establish location to the network and acknowledge message decoding where location update is comprised of condition evaluation and update processing. MS performs location update operation if any of location update evaluation conditions (paging group update, timer update, power down update, and MAC Hash skip threshold update) is met. Fixed timer based location update makes the MS perform location update periodically. It results in frequent or unnecessary location update which prohibits MS keeping power in idle mode. Therefore, more accurate and necessary location update in idle mode is essential operation to enhance network performance using LBS.
2.2. Location Update of Idle Mode MS with LBS
Let the location update use the location information of MS using the LBS. With the location information, BS can recognize the position of the MS. Assume that the distance from the BS to the served paging group edge, which is also assumed circle, is R. The distance from the BS to the MS is assumed d. At each time {t0, t1, …, t6}, BS resets the location information of MS with the position of the MS and the distance (d). The moving direction and velocity of MS can be estimated by the information.
There are two proposed schemes of location update using LBS in IEEE 802.16m. Figs.1 and 2 are the example of the movement of MSs (the first scheme is applied in Fig. 1 and the second scheme is done in Fig. 2). As shown the figures, MS1 and MS2 perform the location update at {t0, t1, …, t6} prior to expiration of the estimated idle mode timer. The first scheme of LALU uses the estimated zone that is circle in shape with dotted line inside the paging group. The second scheme of LALU uses the estimated distance from MS to the paging group edge using triangle in shape.
In the first scheme (see the movement of MS1 in Fig. 1), the circle at t3 of MS1 with the dotted line inside the paging group is the estimated zone of MS1. In this scheme, the estimated zone is the possible area where MS can move with the velocity (v) and the shortest path to the out of the paging group is the shortest distance to the paging group edge (s = R - d) which is the radius of the estimated circle. BS can calculate the estimated timer, T, to set the timer of location update with the estimated timer (T = s/v), where if T exceeds the maximum threshold value of the idle mode time, T is set to the maximum threshold value of the system idle mode time or if T is smaller than the minimum threshold value of the system idle mode time, T is set to the minimum threshold value.
In the second scheme (see the movement of MS2 in Fig. 2), the moving direction is predicted with the previous location and current location of the idle mode MS. The estimated distance (s) from the MS to the paging group edge in the preferred BS of the MS where the angle, θ, against the BS is shown in the Fig. 2 and can be obtained by R and d from the BS to the MS, and an angle (θ). According to the predicted direction and the average velocity, the timer is estimated. The estimated timer, T, can be obtained with the same way as the first scheme. The value of estimated timer, T does not cross over the threshold boundary as mentioned in the first LALU scheme.
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Figure 1. Example of the movement of MS1 with the first location update scheme
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Figure 2. Example of the movement of MS2 with the second location update scheme

3. Conclusion
In this contribution, we propose the location update using location based service (LBS) of the idle mode MS in IEEE 802.16m. The estimated time of the idle mode MS which traverses at higher speed may be lower value, while time of it which traverses at lower speed may be higher relatively. The idle mode MS can also avoid the unnecessary location update with the value of estimated time, which is transmitted by BS, with the estimated zone and the predicted direction. The proposed location update using LBS reduces the signaling overhead as well as supports LBS of an idle mode MS.
4. Text Proposal for the 802.16m SDD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m System Description Document (SDD)]
14 Support for Location Based Services (LBS)
In order to enhance location based service, MS has to report location information according to the location information report condition to measure its location. In addition, LBS is supported in active mode as well as idle mode of MS.
14.x LBS entry

Request message such as MOB_PAG_ADV in idle mode from BS makes MS start LBS and report location information. For idle mode MS, location information is reported by MS when it is paged to measure its location.

14.x.x LBS entry in idle mode
Like the LBS entry in active mode, Message from BS contains some LBS information such as LBS on/off, LBS type, BS metric, Update timer. In addition, LBS code set and region info are contained in the message to perform LBS ranging to report location information. LBS on/off may be transmitted in the action code.

14.y LBS operation

14.y.y LBS operation in idle mode
In order to report location information of idle mode MS, MS should be paged. When it is paged, it can perform some operation according to the paging action such as location update, entering network, location information report, and etc.   

Prior to expiration of the Update timer or if any other condition of location information report is met, the MS should report the location information with message such as LBS_REP. When the LBS information needs to be changed, BS can transmit message with new LBS information when idle mode MS is paged. 

14.z LBS exit

BS can finish LBS service and location information report by message with LBS off when the BS does not want to receive the location information report.

[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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