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Global Wi-Fi Leader

#1
Global Wi-Fi 

Market Share 1

5B+
Wi-Fi chipsets 

shipped since 2015 2

1 Source: ABI Research, Q4’2021
2 Source: Qualcomm Technologies, Inc.
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Wi-Fi Ranging Technology

• Uses Time-of-Flight measurements to estimate the distance between two Wi-Fi devices. 

• For over a decade, has been enabling application developers to provide a variety of ranging and 

location services.

• Has been shipped by Qualcomm Technologies in billions of devices globally. 

• Has been extensively tested by Qualcomm Technologies across two scenarios, Indoor Line of 

Sight and Automotive Non-Line of Sight, and is demonstrated to offer decimeter-level accuracies 

in real-world scenarios.
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A brief timeline of Qualcomm Technologies

Wi-Fi Ranging Technology evolution and the overall industry

QTI introduced first-
generation Round-Trip 

Time ‘RTT’ in Wi-Fi 
chipsets

QTI introduced IEEE 
FTM compliant chipsets, 

80 MHz bandwidth

QTI introduced 6 GHz 
capable, 11ax format 

FTM, 160 MHz bandwidth

Wi-Fi 7 generation, 
320 MHz bandwidth, 

combination with
IEEE 802.11bf

WLAN Sensing, 
AoA/AoD, MIMO, 

increased scalability

IEEE 802.11 
standardizing 
‘Fine Timing 
Measurement’ in 
REVmc
2014-2015

‘Wi-Fi 
Location’ 
Interop
Program 
launch
Feb 2017

IEEE 
802.11az
Next 
Generation
Positioning
standard
Draft 1.0
March 2019

IEEE 802.11az
Draft 3.0
including
‘Secure PHY’
Feb 2021

Android
adding
RTT API
Aug 2018

History and Status of Wi-Fi Ranging Technology

2011 20222009 2012 2014 2015 2016 2017 2018 2019 202120132010 2020 2023
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• Infrastructure Use Cases
Use trilateration to pinpoint the location of a mobile 

device by measuring the distance between the 

device and multiple access points

• Asset Tracking

• Indoor Navigation Assistance

• Geofencing

• Network Management

• Retail Analytics

• Peer-to-Peer Use Cases
Securely measure the distance between two Wi-Fi 

devices

• Access Control

• Device Finding and Asset Tracking

• Device Operation

• Electronic Ticketing

• Geofencing

• Home Automation Control

• Social Gaming

Uses of Wi-Fi Ranging Technology

Asset Tracking Device OperationAccess Control
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Drivers of Ranging 
Performance
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Enhancing Ranging Accuracy – Averaging 

No averaging Averaging over 32 bursts
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Linear Movement

Location 
Tracking 
Algorithm

Kalman Filtering
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Location Tracking Algorithm – Different Movements
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Near Term Innovations in Wi-Fi Ranging Technology

IEEE 

802.11az

Next

Generation

Positioning

IEEE 

802.11bf

WLAN

Sensing
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Qualcomm Technologies Wi-Fi FTM Technology is a 
performance leader in ranging accuracy

•Over a decade of technology development experience

•Proprietary techniques that increase performance

•Development and implementation of FTM Technology for 

both Wi-Fi Access Points and Wi-Fi Clients

• Long-standing experience in supporting OEM customers 

with the integration and calibration of Wi-Fi FTM
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Qualcomm Technologies Wi-Fi Systems team uses MATLAB to optimize and verify 
Wi-Fi Ranging Technology through different phases of development.

Using MATLAB to Develop Wi-Fi Ranging Technology

• Fixed-point modeling of the transmit and receive paths

• Algorithm design and parameters optimization

• Performance simulations and prediction of KPIs (Key Performance Indicator) 

• Hardware design verification at block and system levels

• Product-level functionality and accuracy validation
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Download the whitepaper at: 

Qualcomm.com/Ranging

Courtesy of Qualcomm Technologies, Inc.

Qualcomm® Wi-Fi 
Ranging:
delivering ranging and 
location technologies of 
tomorrow today
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