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LBS measurement for Idle Mode in 16m 

Ke Zeng, Jia Lin
Huawei Technologies
1. Introduction
Location based service (LBS) are information services accessible with mobile devices through the mobile network and utilizing the ability to make use of the location of the mobile device 1. In IEEE802.16e, LBS is introduced. For idle mode MS, it is unavailable in DL except for paging message. So, if network wants to know the location of a MS, it should activate MS first, and indicate MS doing location measurement. In this contribution, we propose LBS methods which make MS of idle mode performing LBS measurements and prevent these idle MS exiting from the idle mode.
2. LBS measurement for Idle Mode
For a MS in idle mode, synchronization channel, broadcast channel and paging channel may be the only DL channels MS should monitor. In existing wireless network, paging channel is used to active idle MS or to make sure the existence of MS. In this contribution, we propose to use paging channel to indicate MS doing LBS measurement.
Paging Action for LBS measurement
In IEEE802.16e, there are three actions BS instructs MS to do: no action, update paging group and network entry. Another action can be added to instruct MS to do LBS measurement. 
When an MS in idle mode receives a paging message which includes its identifier and action code equals LBS measurement, MS should measure parameters involve in LBS determination with attached BS and neighbor BSes. Such parameters can be round trip delay (RTD), relative delay (RD), RSSI and so on. After finishing measurement and computation, MS can report LBS measurement parameters or result to BS.
Measurement Scheme

There are many methods to determine the location of a MS.
· RTD based: MS measures RTD parameter from attached and neighbor BSes
· D-TDOA based: MS measures relative delay of synchronization channel between attached and neighbor BSes.
· U-TDOA based: BSes measures MS RTD through ranging process.

Each method is difference in procedure and measurement parameter. So in LBS paging, BS should indicate MS to know the LBS method.
Reporting mechanism
After finishing LBS measurement, MS should report measurement parameter or computation result. MS can select a preferred BS and use initial access signaling (such as RNG-REQ) as reporting signaling, while other network entry process (such as capability negotiation, registration signaling and service related process) can be omitted.
For different measurement scheme, different parameters should be reported.

· In RTD based measurement, MS should report RTD and corresponding BS ID.

· In D-TDOA based measurement, MS should report RD and corresponding BS ID.

· In U-TDOA based measurement, the RTD is measured by BS. BSID, CINR and RSSI can also be reported by MS.
3. LBS Process for Idle Mode MS
3.1 RTD based LBS
Through ranging process, MS gets DL RTD which is given by time advance. MS reports RTDs of BSs to preferred BS for LBS measurement.
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Figure 1 example of RTD based LBS

3.2 D-TDOA based LBS

Relative delay can get through measure synchronization channel.
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Figure 2 example of D-TDOA based LBS
3.3 U-TDOA based LBS

In U-TDOA, BS measures UL RTD. Through backbone network, BSes exchange measurement results.
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Figure 3 example of U-TDOA based LBS

4. Conclusion 

In this contribution, we provide three methods for doing LBS measurement in idle mode, which are RTD based, D-TDOA based and U-TDOA based. Paging Action for LBS measurement is carried by paging message from BS to MS. According to LBS measurement method, MS can report measurement parameter or computation result through initial access signaling to BS after finishing LBS measurement.
5 Proposed Text
The following text is proposed to be captured in the IEEE 802.16m system description document (SDD).

================================= Start of Proposed Text ==============================

X.x.x LBS measurement for idle mode
Paging Action for LBS measurement
In IEEE802.16e, there are three actions BS instructs MS to do: no action, update paging group and network entry. Another action can be added to instruct MS to do LBS measurement. 

When an MS in idle mode receives a paging message which includes its identifier and action code equals LBS measurement, MS should measure parameters involve in LBS determination with attached BS and neighbor BSes. Such parameters can be round trip delay (RTD), relative delay (RD), RSSI and so on. After finishing measurement and computation, MS can report LBS measurement parameters or result to BS.

Measurement Scheme

There are many methods to determine the location of a MS.

· RTD based: MS measures RTD parameter from attached and neighbor BSes

· D-TDOA based: MS measures relative delay of synchronization channel between attached and neighbor BSes.

· U-TDOA based: BSes measures MS RTD through ranging process.

Each method is difference in procedure and measurement parameter. So in LBS paging, BS should indicate MS to know the LBS method.

Reporting mechanism

After finishing LBS measurement, MS should report measurement parameter or computation result. MS can select a preferred BS and use initial access signaling (such as RNG-REQ) as reporting signaling, while other network entry process (such as capability negotiation, registration signaling and service related process) can be omitted.

For different measurement scheme, different parameters should be reported.

· In RTD based measurement, MS should report RTD and corresponding BS ID.

· In D-TDOA based measurement, MS should report RD and corresponding BS ID.

· In U-TDOA based measurement, the RTD is measured by BS. BSID, CINR and RSSI can also be reported by MS.
==================================== End of the Text ================================
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