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Introduction to CMC

Smart Avionics Simplifying Complex Missions

120 800+ 3

YEARS EMPLOYEES SITES

10 150+ 100+ 50+

PRODUCT PORTFOLIOS PLATFORMS CUSTOMERS COUNTRIES

For decades, CMC's avionics solutions have been leading the way to better safety, reliability,
situational awareness and mission effectiveness in the aviation industry
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Commercial and Defense Footprint

i &) AIRBUS Honeywell ‘s
U.S. Army UE_H M.:.HI!'FDHEI
DASSALULT THAL By |
........ | GOrovaL . s
" AIRFORCE |
_( R CAE . Qutch AF Brazi_lian AF
n:rmnhn‘rm % -' ] @
[ == _‘-.- o
92eechcraft DND Canada DO Saudi MOD

CrulStresm’

LOCKNEED n.qrfrn'""f}{-‘"‘ =PILATUS=
@ J&!L @ AIR CANADA (W

ﬂﬂ' m ATR a"aﬁllc LAl ||::“1:r_.;h:|.:|,,\ ‘-‘.
et BRITISH AIRWAYS = A LI'Hl
P AIRFRANCE J
S LEONARDO & AIRBUS S Tt .
urtinansa hm e T -

CMC Electronics — Proprietary data



CriC

Electronics

CMC’s Current SBAS Products

> CMA-3024 GNSSU 00&
— TSO-C145 SBAS GPS receiver 10,0 ‘\‘\(\%
— Fully ADS-B Out compliant B 6?5
— Fielded MTBF >= 650,000FH N
CMA-3024 GNSSU ‘O

» 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-5024 GLSSU

» CMA-6024 GLSSU
— All capabilities of CMA-5024, plus:
— TS0O-C161 & TSO-C162 for GBAS GLS precision approaches
— Integrated VDB receiver built-in
— Fielded MTBF >= 170,000FH

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

EGNOS L1 LPV-200 Availability February 2022
(Degraded lonosphere)

T T

10

e

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

LPV-200 Availability under severe degraded
ionosphere condition (synthetic scenario)

EGNOS V3 DF GPS-onl EGNOS V3 DF GPS+GAL

NOS V3 SF LEGACY EGNOS V3 SF ENHANCED

T 8 4 8 ¢ §

Reading guidance:

L] EGNOS V3 LEGACY = L1 SBAS: 27 GPS 5V

L] EGNOS V3 SF ENHANCED - L1 SBAS: 27GPS + 24GAL SV (IONO Menitering enly)
L] EGNOS V3 DF GPS-only = L5 SBAS: 24GPS

*  EGNOSV3 DF GPS+GAL = L5 SBAS: 24GPS+24GAL SV

CAT-l (VAL=10m) 99%
Availability reached in most of
the targeted service area

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
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EGNOS Aviation Benefit: LPV

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

== 400 - 600 ft MDA
== 350 - 400 fl DA
w200 - 300 ft DA
0-200ft

LHAVAMNAY
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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 | 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

CMC Electronics — Proprietary data 13
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Infrastructures EGNOS Publlshed LPV Approaches
> Operational: - ESSP
— 800+ LPV approaches e
~ 400+ airports 2 R o
> Planned: f::'::id
— 400+ LPV approaches D™
— 200+ airports e N h g
T, ﬁ;’hgf}fh,\; o
I%Ki“gdom éﬂelams T :
Aﬁe&- S “*w. 4 1
g  Ukraine ; W\? : >
d
e ok %; i
& = f@"% 4 ,&, £ é ®rutey 2 : ':T__"’!‘_['_‘i’"mf;\ +
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Source: EGNOS User Support / ESSP website

CMC Electronics — Proprietary data 14




CriC

Electronics

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!
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EGNOS and CMC : Success Stories
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CMC’s LPV Solution Featured in EGNOS Bulletin
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SAAB 2000

Orebro, Sweden: On Friday, August 10t, TAM's new, easy-to-install, LPV-solution for the Saab 2000 was
fully certified by EASA (LPV - localizer performance with vertical guidance). Following the EASA
certification, a corresponding FAA validation is in progress.

The smart and easy-to-install LPV-modification kit for the Saab 2000, developed in-house in collaboration
with Canadian CMC Electronics, is tailor-made for the Saab 2000 and allows the cockpit layout to be
virtually unaltered, utilizing current screens. When installed, modified aircraft will be able to make high-

precision approaches to any airport, where older ILS-systems have been replaced with a GPS-based LPV

solution due to cost. The LPV or RNP Approach equipped aircraft will be mandatory in Europe in early
2024.

= “This exciting LPV-modification package, now on offer to Saab 2000 operators, actually began as a
customer request” says Par Gulle, TAM Managing Director.

e “As a major Saab 2000 operator realized last year that part of their traffic program would be affected
by some airports retiring their ILS-systems, our engineering department was tasked to find a solution
that would be as easy to install as to use. Now, the system is airborne and certified, thanks to our
engineers’ deep knowledge of the Saab 2000, combined with a creative ability to ‘think outside the
box’” Par Gulle states.

e “Finally, | also wish to thank EASA for a positive and highly supportive approach to this, meeting us

with a professional attitude which was essential to the successful outcome,” Pér Gulle says.

CMC Electronics — Proprietary data 19



CriC

Electronics

CMC’s EGNOS-Enabled LPV Solution

> 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
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Conclusion

» 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
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On The

Thank you! Button

Every time

Advanced GNSS solutions
for Every Aviation Need
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