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Summary

The market for location-aware devices is booming, putting 
manufacturers under pressure to produce more devices, faster, to 
meet global demand.  Thorough testing is essential at every stage, 
but current test methods are slowing down production and eating into 
already-thin profit margins.

The emergence of new, production-oriented GNSS test equipment 
gives manufacturers a golden opportunity to re-assess the way they 
specify testing throughout the product lifecycle. These units can 
significantly reduce the time and cost of manufacturing test, with no 
loss of quality or rigour.
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This ebook outlines the current market landscape for GPS and multi-
GNSS-enabled devices, reviews some of the pressures and challenges 
for manufacturers, and provides an introduction to the new generation 
of production-oriented GNSS test equipment and the business 
opportunities it presents.
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Introduction: A Booming Market
 
The market for commercial devices with in-built satellite navigation 
and positioning has come a long way in a very short time. The 
original Global Positioning System (GPS) was declassified for civilian 
use in 1996, paving the way for the rapid development of consumer 
and commercial applications that use global navigation satellite 
systems (GNSS) for positioning, navigation and precise timekeeping.

Today, two GNSS constellations are in full operation – GPS and 
Russia’s GLONASS – and another two are destined to be fully 
operational by 2020 – China’s Compass and the European Galileo 
system.  In addition, countries including Japan and India are 
developing local satellite and/or ground-based augmentation systems 
to improve satellite signal reception in problem areas.
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The GNSS Skyscape
 
The widespread availability of civilian satellite signals is contributing 
to a booming market for devices that offer positioning capabilities. 
Today, every cellular phone contains a GNSS receiver, and location-
aware applications for smartphones, cameras, gaming devices and 
tablets are proliferating rapidly. 
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And that’s only in one segment of commercial electronics: there’s 
a huge and varied worldwide market for industry-specific and 
application-specific devices, including:

•	� In-vehicle navigation systems for automotive, maritime and 
aerospace use

•	 Location-aware sports and safety equipment
•	� Positioning systems to guide precision agriculture

The growing global market for 
embedded in-car satnav 
(source: Strategy Analytics, July 2012)
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A $3.3 Billion Market by 2016
 
As the popularity of GNSS-enabled devices grows, and the price of an 
individual GNSS chipset continues to fall, analyst house ABI Research 
forecasts that the market for GNSS chips will reach 1.8 billion 
shipments by 2016, representing a market worth over $3.3 billion at 
the end of the period.  
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What Does this Mean for Manufacturers?
 
What does the boom in location-aware applications and devices mean 
for manufacturers? We’ve identified five trends and opportunities that 
are currently transforming the market landscape:

1.	 Bigger opportunities:  Demand for location-aware devices is 
high and increasing. Credit Suisse predicts that annual smartphone 
shipments will pass the one-billion mark in 2014. The red-hot tablet 
market is growing even faster than predicted, with IDC estimating 
shipments will increase from 107.4m in 2012 to 222.1m in 2016. 
Meanwhile, the combination of satellite positioning with 
ground-based Wi-Fi triangulation is ushering in a boom 
in indoor navigation applications, which ABI 
Research sees as a $5bn market by 2017.
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2.	 More competition:  Competition is intensifying as device 
manufacturers move in on each other’s turf. In the automotive sector, 
for example, manufacturers of embedded in-car satnav systems are 
starting to face fierce competition from smartphone vendors whose 
products can double as navigation systems by connecting to an in-car 
display unit. 

3.	 Need for speed: The size of the opportunity and the intensity 
of the competition mean manufacturers must get new products to 
market as quickly as possible. That means eliminating inefficiencies 
and accelerating processes at all stages of the value chain, including 
R&D, GNSS chipset selection and integration, industry certification 
(where required), production and distribution.
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4.	 Margin pressure:  Sales and marketing costs in a highly 
competitive market are putting pressure on margins for original 
manufacturers of consumer devices. Contract manufacturers are 
also seeing margins severely squeezed as they build out new 
manufacturing capabilities to cope with demand. (In 2011, for 
example, Foxconn, the largest contract manufacturer of Apple’s 
iPhones and iPads, reported profit margins of just 1.5%.)
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5.	 High customer expectations: Manufacturers need to find ways 
to deliver products faster and more cheaply, but not at the expense 
of quality or performance. Satellite time, navigation and positioning 
are used in an increasing array of applications that people rely on 
for their safety and wellbeing – to communicate their location in the 
event of an accident, or to show a safe route to their destination. 
People are using location-aware applications to manage many aspects 
of their lives, and serious performance issues can lead to mass 
customer defections – and worse.
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The Importance of Testing
 
Testing is an essential part of bringing a successful commercial device 
to market. For GNSS-enabled devices, it’s vital that positioning, 
navigation and timekeeping capabilities are properly tested at 
every stage in the product value chain – from R&D right through 
to production. Failure to test adequately at every stage can create 
serious problems, including;

New product introduction (NPI) delays: Insufficient testing can 
severely delay the introduction of a new product. If a design 
leaves the lab but then fails conformance testing or industry 
certification, the process of re-designing and re-submitting it for 
certification can delay its introduction by months or even years – 
by which time it may have been superseded by a competitor.
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Performance issues in the field: Performance issues that are not 
picked up during the test regime may only come to light when the 
product is in the hands of the end-customer. In a worst-case scenario, 
this may put the safety of people, animals or the environment at 
risk.  It may also cause reputational issues that have a negative 
commercial impact. Often, issues that arise in the field are caused by 
unusual conditions in the real world – such as rare combinations of 
interference, or sudden, extreme changes in temperature – that were 
not  (for whatever reason) tested in the lab.

Any of the above issues can cause serious commercial damage to 
designers and manufacturers of GNSS-enabled devices. The cost of 
“going back to the drawing board” once a product has left the lab can 
be astronomical, not just in the amount of resource wasted, but also 
in the lost opportunities that come with being late to market.
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Available Test Methods
 
To date, manufacturers have relied on two commonly-used methods of 
testing the GNSS capabilities of commercial and consumer devices: 

1.	� “Live-sky” testing using the satellite signals available  
in the real world

2.	 Parametric testing using radio-frequency (RF) simulation
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Live Sky Testing with Real Satellite Signals
 
Live sky testing is the most basic way to test GNSS receiver 
performance, as it relies on no equipment other than an antenna 
mounted on a roof or other location where live satellite signals can 
readily be acquired. The device under test (DUT) is connected to the 
antenna, and the effect of the live satellite signals is observed.
 
Limitations of live sky testing

While live sky testing is a useful way of verifying device performance 
in the real world, as a test method it’s fundamentally flawed for 
a multitude of reasons, including:
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Test conditions are uncontrollable: the test engineer has no control 
over the live signal environment and so is unable to test the device’s 
handling of different scenarios and conditions.

Test conditions are unrepeatable: the live environment is constantly 
changing, not only in terms of the positions and signal strengths of 
the available satellites, but also in terms of interference and other 
effects in play at any given time. 
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Only available signals can be used: the live environment provides 
no opportunity to test a device’s ability to acquire and process 
signals from satellites that are not in view at the test location, or 
which have yet to become fully operational. For example, a test lab 
in Germany can’t test a device’s ability to acquire a signal from the 
Japanese QZSS augmentation system. This is becoming a bigger issue 
as manufacturers develop devices with multi-GNSS capabilities that 
enable them to be used worldwide.
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Parametric Testing with RF Simulation
 
The limitations of live sky testing mean the vast majority of 
commercial R&D labs now use RF simulation to conduct in-depth 
performance testing on every new GNSS receiver or device.

RF simulation has emerged as the industry-standard method for 
testing the satellite signal acquisition and processing capabilities 
of location-aware products. A high-end simulator comes with 
sophisticated software that enables the test engineer to define 
specific conditions and combinations of conditions, and to modify 
these to a fine degree of granularity. The same test scenario can 
be repeated an infinite number of times, enabling 
rigorous and accurate parametric testing.
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Additionally, complex test sequences can be programmed to run 
overnight, with all results available the following morning for detailed 
analysis. An RF simulator can usually be integrated into a rack of 
automated test equipment via USB or GPIB, allowing engineers to 
evaluate the performance of a receiver embedded within any piece of 
location-aware equipment.

Limitations of parametric testing

Parametric testing is an extremely powerful method of conducting 
precise, iterative performance tests during R&D, conformance testing, 
chipset vendor selection and receiver integration. 
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However, the power and precision of parametric testing can start to 
work against the manufacturer’s interest if it’s also used as the default 
test method in the production environment. 

At the production stage, the primary objective should be to produce 
as many units as possible in as fast a time as possible, with any 
delays to production eating into already-wafer-thin margins.

Using parametric testing equipment to conduct essential functional 
testing on the factory floor is like taking a hammer to crack a nut: it 
works, but there are quicker and easier ways of doing it that are just 
as effective.  

Page 20SPIRENT eBook



New Test Solutions for High-Volume  
Production Environments
 
GNSS test solution vendors are now offering functional test 
equipment designed specifically for use in high-volume commercial 
device production environments.  

Designed to complement the high-end parametric simulators used 
during the R&D, certification and integration stages, these production-
oriented units enable fundamental tests of GNSS functionality to be 
conducted rapidly, easily and repeatably on the factory floor.
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Test More Devices, Faster, With No Loss of Accuracy
 
Functional GNSS simulators are designed to test the fundamental 
capabilities of finished GPS and multi-GNSS devices accurately and 
rapidly. Typically, they will generate one or more channels of one or 
more satellite constellation signals and stimulate the DUT with these 
signals to test its ability to acquire them and – if required – calculate 
an accurate position. 

Built-in software provides the test operator with the ability to control 
certain parameters of the test, such as the power level of the device 
or the signal. The simulator can be set to run automatically through 
a series of tests; for example, generating signals from different 
satellite constellations, and to operate in continuous run 
mode for fast, accurate volume testing.
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Manufacturers who have replaced parametric equipment on the 
production line with functional test equipment report no loss of 
accuracy in the test results, and manufacturers who have conducted 
side-by-side testing using both parametric and functional test 
equipment found exactly the same pass/fail ratios with both 
equipment types.

Page 23SPIRENT eBook



The Business Opportunity for Manufacturers
 
The availability of functional GNSS simulators designed for production 
environments presents a number of commercial opportunities for 
manufacturers, including:

Test more devices, faster: increase production throughput by 
increasing the speed of manufacturing test – often shaving minutes 
off the testing time for each individual unit

Achieve more accurate test results: functional testing with a GNSS or 
multi-GNSS simulator produces a far more accurate result than using 
unreliable live sky signals
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Reduce the cost of test equipment:  Functional simulators cost less 
to acquire, maintain and upgrade – and, being simple to operate, 
require less training and specialist knowledge than their parametric 
counterparts

Redeploy parametric simulators: For manufacturers currently using 
parametric test equipment on the factory floor, those units can be 
redeployed to the R&D or conformance testing lab where in-depth, 
iterative testing is essential to the development of a high-quality 
product
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Conclusion: An Opportunity  
to Re-Assess Test Approach
There is a major opportunity for manufacturers to re-assess their in-
house test approach to take advantage of the time and cost advantages 
of functional GNSS simulators for production test.  Manufacturers who 
complement a full, parametric test approach at R&D and conformance 
testing stages with professional, functional testing at the production stage 
will find they can produce more units, faster and at lower cost, with no loss 
of test rigour or accuracy.



Find out More
Spirent has been at the forefront of GPS and GNSS testing in the military, 
government and commercial sectors for over 25 years. To find out more 
about professional, accurate production testing using Spirent simulators, 
visit our website at www.spirent.com/positioning, or email  
gnss@spirent.com. 

•	� Visit our Resources page to browse our other eBooks and Application 
Notes on relevant topics.

•	� Read the Spirent GNSS Blog to keep up with news and insights on the 
latest GNSS developments. 
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