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Cambridge Technology Centre

Delivering ‘best in class’ price/performance for a Galileo receiver 
for LBS applications…
9th May 2008
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The vision of the GSA states:

� Satellite radio-navigation applications will profoundly alter the 
mobility , safety and security of people and goods.

� The foreseeable integration of a reasonably accurate positioning
device into every mobile telephone will make possible a fundamental 
transformation of the ways society deals with the dimensions of time 
and space.

� Europe’s initiative to build up a new generation of Global Navigation 
Satellite Systems will lay the foundations for new high-technology 
industry development, job creation and overall economic growth.

� Galileo has every possibility of becoming a universal system, driven 
by Europe .
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� The objective of GREAT is to deliver a library of demonstrable IP, which 
in turn will allow further receiver developments to be kick-started.

– Advanced algorithms for:

• Hybrid Data Fusion

• Multipath Mitigation

• Assisted-GNSS

– Hardware Prototyping:

• Advanced Baseband prototyping

• Development of a novel Radio Front-end

� We are also liaising with mobile standardisation activities to ensure 
maximum benefit is gained from the exploitation of Galileo
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Techniques such as Hybrid Data Fusion (HDF), Assisted-GNSS and 
Multipath Mitigation (MMT) allow the receiver to:

� Operate in low signal environments

� Reduce the time to first fix (TTFF) 

� Reduce the processing required – hence the power consumption of the 
device

For consumer products, such as mobile phones, with embedded navigation 
functions TTFF and power consumption are key drivers in the selection of a 
module. 

The ability to operate in low signal level environments is also key to 
consumer products as these are typically urban environments
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Additional Galileo satellites give 
Galileo + GPS clear benefits w.r.t
GPS only.

In critical scenarios, e.g. urban 
canyons, even combined Galileo 
and GPS will not provide the 
minimum number of measurements 
required.

Hybrid Data Fusion exploits the 
already available resources of a 
wireless cellular network to 
determine the mobile station 
location. 

Selected TDOA measurements can 
compensate for missing satellites 
giving the user a continuous 
experience in critical scenarios.

Typical critical urban scenarios:

Visible satellites <4

Small section of 
sky visible 

Highly multipath
and NLoS
influenced 

environment

Loss of satellites 
by too weak 

signals
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Network assisted GNSS methods allow an increase in sensitivity and 
decrease in the acquisition time of the GNSS receiver. 

The cellular network transmits a copy of the navigation message negating 
the need to decode the data from the satellite signal. 

� Acquisition time is reduced because the Doppler and code phase search 
space is much smaller

� Search speed is increased, which enables enhanced sensitivity by
allowing the receiver to dwell longer in each code/Doppler search bin
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Advanced multipath mitigation algorithms can reduce the multipath errors in 
complex urban scenarios where the probability is high for several multipaths. 
This multipath mitigation can also lead to greater accuracy and better 
positioning in complex scenarios.

Advanced Multipath mitigation algorithms reduce the multipath errors in 
complex urban scenarios enabling greater accuracy and better positioning in 
complex scenarios.

Compared to the typical narrow early minus late (NEML) and High 
Resolution Correlator (HRC) mitigation algorithms, the Multiple Gate Delay 
(MGD) architecture developed as part of GREAT offers a patent free, low 
complexity improvement over current state of the art NEML or HRC
solutions.
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The predicted fast adoption 
depends significantly on the 
success of the deploying the Galileo 
systems and promised technical 
benefits turning into reality.

� Low cost

� Low power consumption

� Dual system (Galileo & GPS)

� Fast startup (TTFF)

� High sensitivity (-160dBm)

� Positioning accuracy, robust 
navigation in urban canyons

� Small dimensions

Testbed implementation

� Simulator and road test HW 
concept

� Test rack for FPGAs and receiver 
modules

� SW for logging and monitoring
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Low cost, low power consumption, 
low footprint and high sensitivity are 
the key attributes of a typical mass-
market receiver for a mobile 
terminal. 

The GREAT solution delivers a radio 
front-end that:

� Operates in the L1-E1 and L5-
E5a GNSS bands

� Provides immunity to WCSs
interference

� Provide an analog IF signal to be 
compatible with the advanced 
baseband processing

� Power consumption similar to 
current solutions
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The mass market receiver, combining GNSS location capability and cellular 
communications,  is a key enabler for the adoption of GNSS applications. 

The technologies developed as part of the GREAT project move the GNSS 
industry beyond the current state of the art providing the building blocks for 
next generations receivers.

The exploitation of these technologies will significantly improve the user 
experience of GNSS applications in mass market mobile handsets in critical 
scenarios. 

While the services remain unknown, these core technologies take the 
industry one step closer to delivering the fundamental transformation in the 
ways society uses the dimensions of time and space.


