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Agenda
 Brief Introduction to CMC Electronics Inc.

 EGNOS v3 / DFMC: What is it?

 Benefits of EGNOS V3 / DFMC in the Aviation Ecosystem

 EGNOS v3 / DFMC Implementation in Aviation Receivers

 EGNOS and CMC : Success Stories
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Introduction to CMC
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Commercial and Defense Footprint



 CMA-3024 GNSSU
– TSO-C145 SBAS GPS receiver
– Fully ADS-B Out compliant
– Fielded MTBF >= 650,000FH

 CMA-5024 GLSSU
– All capabilities of CMA-3024, plus:

– TSO-C146 for LPV (equivalent to CAT-I)
– Certified up to DAL-A
– Fielded MTBF >= 650,000FH

 CMA-6024 GLSSU
– All capabilities of CMA-5024, plus:

– TSO-C161 & TSO-C162 for GBAS GLS precision approaches
– Integrated VDB receiver built-in
– Fielded MTBF >= 170,000FH
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CMC’s Current SBAS Products

CMA-3024 GNSSU

CMA-5024 GLSSU

CMA-6024 GLSSU
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EGNOS v3 / DFMC: What is it?
 EGNOS augments GNSS to improve the navigation performances in terms of accuracy and 

integrity over the European Civil Aviation Conference Region and to be expandable over 
neighbouring regions

 Current implementation of EGNOS (called EGNOS v2) only augments GPS Satellites via L1 signal

 The next generation of EGNOS (called EGNOS v3) is an improvement over EGNOS v2

 The main goal of EGNOS v3 is to provide:

– Improved performance (mainly the accuracy and availability) on Safety of Life (SoL) services where 
people’s lives are potentially at stake - mainly the Civil Aviation Community

– New applications for maritime or land users

– Improve the geographic coverage of the services provided by EGNOS  

– Improve robustness against increasing security risks, in particular cyber-security risks, such as spoofing  
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EGNOS v3 / DFMC: What is it?
 One of the main feature of EGNOS v3 is that it will also augment the Galileo GNSS 

constellation via L5, along with GPS L1: Dual Frequency, Multi Constellations (DFMC)

 EGNOS v3 services will be introduced in phases:

– EGNOS v3.1: will ensure continuity of EGNOS augmentation of GPS L1, and enhanced performance 
under acute ionosphere conditions by using signal from both GPS and Galileo

– EGNOS v3.2: will support a new SBAS service transmitting on the L5 frequency, hence augmenting 
GPS and Galileo constellations (DFMC)

 Authentication of the SBAS message – enhanced robustness and resilience for cybersecurity

 Transition between EGNOS V2 and EGNOS V3 will be seamless, as the new system is being 
developed with backward compatibility

 Ground and Space infrastructures are upgraded to ensure smooth transition and activation of 
EGNOS v3
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EGNOS v3 / DFMC: Expected Performance

Figures extracted from 2023 October EUROCAE WG-62 & RTCA WG-2/WG-4 joint meeting presentation. EUSPA proprietary, used with permission
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EGNOS v3 / DFMC: Expected Performance

Figures extracted from 2023 October EUROCAE WG-62 & RTCA WG-2/WG-4 joint meeting presentation. EUSPA proprietary, used with permission
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Benefits of EGNOS v3 in the Aviation Ecosystem
 Globally, EGNOS v3 is part of the European CNS/ATM roadmap, mandating the gradual 

implementation of Performance Based Navigation (PBN)

 As we have seen, EGNOS V3 is mainly tailored to provide augmented operational SoL services 
over Europe that improve the accuracy and availability of user positioning services from 
existing GNSS (Galileo and GPS) – SoL Services means mostly Civil Aviation

 One of the main objective of EGNOS SoL service is to support civil aviation operations down 
to Localiser Performance with Vertical Guidance (LPV), also known as Approach operations 
with Vertical Guidance (APV). More on that next!

 EGNOS v3.2 (via DFMC implementation) aims to ensure availability to 99.9%, required for LPV-
200

 Extend GPS L1 Legacy services to the European Neighbourhood Policy South and East 
Territories (parts of North Africa, Near East and Eastern Europe)

 Authentication of the SBAS message – enhanced robustness and resilience for cybersecurity



• Localizer Performance with Vertical guidance (LPV) is an approach type similar to an 
instrument landing system (ILS) except that it relies on GPS with SBAS system instead 
of a ground infrastructure

• Using the computerized geometry of the approach, the system provides the lateral and 
vertical guidance all the way down to equivalent ILS CAT-I minimums
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EGNOS Aviation Benefit: LPV
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Benefits of LPV
 LPV provides stable, near precision, instrument approach option when ILS is unavailable or 

not installed

 Best back up or alternate to ILS CAT I today, with down to 200ft minima
– Flexibility to setup an approach as far as 99nm from the airport
– For example: in the USA, more than 60% of airports covered are non-ILS airports

 LPV is expected to lead to:
– Reduced operating costs:

• Reduced alternate fuel: closer alternate airports
• Reduced track distance while setting for approach
• Reduced Delays, Diversions and Cancellations (DDCs)
• All the above also reduces the CO2 footprint

– Increased safety
• No intermediate step-down in the final approach vertical path
• LPV glide path unaffected by temperature
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Infrastructures – EGNOS Published LPV Approaches 
 Operational:

– 800+ LPV approaches
– 400+ airports

 Planned:
– 400+ LPV approaches
– 200+ airports

Source: EGNOS User Support / ESSP website
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EGNOS v3 / DFMC Implementation in Aviation Receivers
 Transition between EGNOS v2 and EGNOS v3 will be seamless, as the new system is being 

developed with backward compatibility

 Present-day aviation GNSS receivers that are EGNOS capable (TSO C145 / RTCA DO-229) will 
keep benefitting from enhanced performance via L1 signal under EGNOS v3

 To reap the full benefits of EGNOS v3 (with DFMC), the GNSS receiver must also be DFMC 
capable and certified

 The Minimum Operational Performance Standards (MOPS) for DFMC in Aviation are currently 
being defined (via EUROCAE and RTCA Working Groups)

 These MOPS will drive the performance and certification requirements of DFMC GNSS 
receivers for aviation – including implementation of EGNOS v3 DFMC
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EGNOS v3 / DFMC Implementation in Aviation Receivers
 CMC is actively involved in RTCA/EUROCAE Working Groups currently defining these MOPS

 In parallel, CMC is currently developing its Next Generation DFMC GNSS Receiver which will 
implement and fully enable GPS / Galileo / EGNOS v3 DFMC capabilities

 CMC’s current GNSS receivers will keep benefitting from enhanced performance via L1 signal 
when transitioning to EGNOS v3 – seamless transition

 Conclusion: CMC is fully ready to embrace EGNOS v3 / DFMC in the future!



EGNOS and CMC : Success Stories
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CMC’s LPV Solution Featured in EGNOS Bulletin
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Source: EGNOS User Support / ESSP website
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SAAB 2000



CMC’s EGNOS-Enabled LPV Solution
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 Efficient, cost effective and low risk LPV retrofit solution
– Industry unique: only standalone (“bolt on”) solution
– No FMS, autopilot, display updates required
– Certified and flying in scheduled revenue service on B737, ATR42/72, SAAB2000, Airbus 

Helicopters and many other platforms

 High reliability, MTBF and quality
– Avoids down-time – actual fixed-wing MTBF in service is > 550,000 hours
– Only receivers to have no reported in-service issues or ADs

 Easy and versatile installation

 Future ready: Upgrade path to DFMC: Galileo and EGNOS v3



Conclusion
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 EGNOS v3 is on the forefront of the next generation of GNSS technology

 EGNOS v3 DFMC, coupled with Galileo GNSS constellation, will be a game 
changer in the Civil Aviation Community – next paradigm for CNS/ATM and 
PBN

 CMC is a long-term trusted partner and remains fully committed to the 
EGNOS community



Thank you! 
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On The
Button
Every time
Advanced GNSS solutions
for Every Aviation Need
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