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Location Based Service (LBS) management in IEEE 802.16m 

Eunkyung Kim, Namsuk Lee, Kyung Soo Kim
ETRI
1. Introduction
This contribution provides location based service (LBS) management of mobile station (MS) in IEEE 802.16m. The main objective of this proposal is reducing the signaling overhead and supporting LBS of an idle mode MS. In order to achieve the main objective, we propose a new LBS ranging in the idle mode and reporting condition of MS reporting location information.
2. Proposal

In order to enhance location based service focused on the reporting the location information of an MS, we propose a new LBS report, report condition of LBS report. In addition, LBS ranging is proposed for idle mode MSs.
2.1. Location Information Report in Active Mode
For active mode MS, location information report is managed by BS. 

Fig. 1 shows the messaging between BS and MS of location information report in active mode. As shown the figure, in order to initiate the location information report, BS requests MS with message (e.g., LBS_REQ) which includes some information to report such as LBS on/off, LBS type (GPS, BS), BS Metric (CINR/RSSI/RD), update timer, and etc. The LBS on field which makes the MS to start (LBS on), modify (LBS on), or terminate (LBS off) the reporting location information. In order to measure the location of MS, the measurement type such as GPS or TDOA (BS) with Metric (CINR/RSSI/RD) is reported. Update time which the timer of report interval is also reported from BS. The MS reports the location information (e.g., LBS_REP) with requested location information metric in the response to the request message. LBS report is performed according to the timer or metric change how much it changed against previous value. 

When the report information (i.e., measurement type and metric) needs to be changed, BS can request with the request message with new value. After receiving the message, the MS can report the location information with new value.

When the BS does not want to receive the location information report, it can request the MS by request message with LBS off.
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Figure 1. Reporting procedure in active mode
2.2. Location Information Report in Idle Mode
For idle mode MS, location information report when it is paged is managed by BS like location information report in active mode. 

Fig. 2 shows the messaging between BS and MS of location information report in idle mode. As shown the figure, in order to initiate the location information report, BS transmits message (e.g., MOB_PAG_ADV) which includes some information to report such as LBS on/off, LBS type (GPS, BS), BS Metric (CINR/RSSI/RD), update timer, LBS code set, region information, and etc. The LBS on/off, LBS type, BS Metric, and Update timer fields are the same as those in the active mode. LBS code set and region information are used to perform LBS ranging by the MS to report the location information. In order to perform LBS ranging, MS transmits one code of the code set and BS allocates CDMA Alloc IE in UL-MAP. Finally, the MS reports the location information (e.g., LBS_REP) with requested location information metric in the response to the message. LBS report, which is the same as that in active mode, is performed according to the timer or metric change how much it changed against previous value. When the report information (i.e, measurement type and metric) needs to be changed, BS can transmit message with new value. After receiving the message, the MS can report the location information with new value.

When the BS does not want to receive the location information report, it can transmit message with LBS off to the MS. 
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Figure 2. Reporting prcedure in idle mode
2.2. Location Information Report Condition
For reporting location information by MS, it should decide whether location information needs to be reported or not. 

Fig. 3 shows the flow diagram of location information report condition. As shown the figure, in order to report again, firstly MS checks the timer which is transmitted by BS when report is initiated or modified. Secondly it checks the metric how much it is changed against previous one according the threshold which means it moves much or not.
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Figure 3. Location information report codition
3. Conclusion
In this contribution, we propose the location based service (LBS) management of MS in IEEE 802.16m. In order to enhance LBS, new LBS ranging in the idle mode and location information report condition are proposed. The proposed LBS management 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 of MS.
14.x LBS entry
Request message such as LBS_REQ in active mode and 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.1 Common LBS entry in active or idle mode
Message from BS contains some LBS information, which is common in active and idle mode, including LBS on/off, LBS type, BS metric, Update timer, and etc. LBS on/off is the starting/modifying/end indication of LBS report. LBS type is the measurement type such as GPS or TDOA. If the measurement type is TDOA which is used BS to measure the location of MS, BS metric is notified the location information to measure the location. Update timer is the report interval of location information report of MS.

14.x.2 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.1 Common LBS operation in active or idle mode
If any condition of location information report is met, the MS should report the location information with message such as LBS_REP. Location information report condition is either timeout or the condition of the difference how much the metric value is changed against previous one. 

When the LBS information needs to be changed, BS can request with request message with new LBS information.

14.y.2 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. MS, on being paged, should perform LBS ranging with the code set and region which are transmitted in the message by BS. When the LBS information needs to be changed, BS can transmit message with new LBS information when the 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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