3GPP TSG-RAN2 Meeting #91
R2-153878
Beijing, P.R.China, August 24 – 28, 2015
Agenda item:
5.2
Source:
Intel Corporation

Title:
Fine Timing Measurements (FTM)
Document for:
Discussion and decision

1.  

Introduction
Indoor positioning method based on WLAN Fine Timing Measurements (FTM) has been agreed for inclusion in the TR 37.857 [1] as per:

“The Fine Timing Measurement (FTM) method [33] can also be used to determine position. The FTM approach is geometrical, based on estimating the position using the distances from access points. The distance from each access point is acquired by measuring the round trip time (RTT) from the mobile device to the access point and back.”

In this contribution we provide a text proposal for TR 37.857 [1] with more detailed description of the FTM.
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7.2.2.1
 Fine Timing Measurements (FTM) for Wi-Fi Aided Positioning

The Fine Timing Measurement (FTM) method [33] can also be used to determine position. The FTM approach is geometrical, based on estimating the position using the distances from access points. The distance from each access point is acquired by measuring the round trip time (RTT) from the mobile device to the access point and back. 

Figure 7.2.2.1-1 shows an example of FTM protocol from [33]. There are four timing measurements – two ToA (Time of Arrival) measurements and two ToD (Time of Departure) measurements, denoted as t1, t2, t3, and t4. When the measurements are calculated accurately, the ToF (Time of Flight) is estimated as ToF = [(t4–t1) - (t3–t2)]/2. Once all the time measurements are available, the range between UE and Wifi AP can be estimated by trilateration. 
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Figure 7.2.2.1-1: Fine Timing Measurement
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