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GBAS Benefits for Next Gen ATM

Flexible Approach Geometries Reguires No “Clear Zones”
. » L]

2.5 degree
Glide-slope

Incfe pacity, Reduces Noise Increases Capacity, Reduces Delays
Enables Efficient Flight Path Serves All Runway Ends
RNP Approach: i

« curved finalapproach
* beginsonthedownwind leg
« lateraland vertical guidance
« totherunway
« ortoaGLSintercept

Final Course

4 NM final can save up to 10.6
NM/Approach

+ 3minutes of flight time
+ 82.7kilograms of fuel
«  104liters of fuel (:UU\{IL‘

Reduce Fuel Consumption, Minimize Emissions; Avoid Terrain Reduce Maintenance Costs, Increase Precision Approaches

Increased Capacity, Reduced Noise, Reduced Track Miles;, Reduced Operating Costs

© 2015 Honeywell International Honeywell

DRAFT — Protected by the Attorney-Client Privilege/Produced at the Request of Counsel Preliminary — not final — no decision will be taken without satisfaction of any applicable consultation or negotiation requirements
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Honeywell SmartPath® GBAS

VHF Broadcast

» Corrections, Integrity,
Approaches

» Horizontally Polarized,
Omni-Directional

* 108-118 MHz

« 2 TDMA Time Slots

» 2 Hz Corrections

* Redundant Radio

Dual Processor Channels

* Differential Corrections
* Overall System Integrity
* Approach Database

* Redundant Channel

R nte m g

» System Status, Mode, Control

Reference Receivers + System Alerts, Alarms Air Traffic Status Unit
e Multipath Limiting Antenna (MLA) « Approach Control . System Mode
» Narrow Correlator GPS Receiver ——— — - y .
— Time Division Multiple Access e System Ava||ab|||ty
e 2 Hz Measurements Hz — Hertz

e 4 GPS Receivers LAN — Local Area Network (typ. Ethernet)
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Multi-Mode Recelver Functionality

Cockpit
Displays

GPS Antenna

Aircraft
Surfaces

Aircraft

GPS error corrections,
integrity, AND path points

Interface

Antenna

Differential Corrections,
Integrity Status and
Approach Coordinates

Data Broadcast
Monitor

I

I

I

I

I
DGPS |
Computes Differential |
Corrections ; |
Provides Integrity Transmitter :
I

I

}

I

Check Encoder
Provides Approach
Coordinates

Receiver

{TETTY

Decoder

Broadcast Information

DGPS - Differential GPS .
MMR — Multi-Mode Receiver (GPS, VDB, ILS, etc)
VDB — VHF Data Broadcast (Link to aircraft)
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GLS Uses Existing Aircraft Architecture

Honeywell

GLS — GNSS Landing System
ILS — Instrument Landing System

. ILS look alike

— Glideslope
— Localizer

T3T07-KX July XX, 2007
GLOBAL POSITIONING LANDING SYSTEM (GLS) PROCEDURES

This bulletin describes aireraft systems and procedures for GLS approaches.

The irutial aircraft to obtam this svstern will be the Contmental Micronesia
737-800"s. Installation will commence at the end of June, with flight
procedures to begin in the fall timeframe.

The aircraft will have the following physical differences on the fhght deck:

1. Multi-Mode Navigation Contrel Panel. This is visually identical to the
panel currently installed in the 500°s. The difference is the ability to select
GLS frequencies.

Multi — Mode Mavigation Control (If Installed)

O

@_.@ iLs 108.10

Es: 6LS 20000
AFT ELECTRONIC PANEL

= Active (acT) Mode and Frequency Indicator

FATE- 10000

Indicates the active mode and frequency.

v Transfer Switch
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Ancka County-Blaine Airport MN

-

Bremean
International ‘
Grant County
Internaticnal

Alrpart WA

Newark Liberty
International Alrport MNJ

FAA Tech Center, Atlantic City NJ

Hauston TX Gimpa Internaticnal
Airpart (Seoul)

-

. Punta Cana,

Olathe/Johnson County Dominican Republic

. ; Shanghai Pudang
Executive Airpert, Clathe KS

International Airpart

Channai * ‘
International 4
Airport ? -

e |

Charleston SC

®— St Helen
Sydney
International

i Alrport
Galeao Antonio Carlos

Jobiminternational Airport
(Rio de Janeiro)

Tullamarine Airpeort *

(Melbaourne) - J

Honeywell GBAS/SmartPath® Installations - 2016
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@ CAIl 1 Approved @ CAT 1 Pending @ Test Systerns ® Deploying @® FPlanned




GLS option on Airbus fleet

GL S option status

A320 family
GLS CAT | with Autoland certified
<elected by 18 customers

A330
GLS CAT | with Autoland certified
‘Selected by 6 customers

A350

GLS CAT | with Autoland certified
Selected by 10 customers
A380

GLS CAT | with Autoland certified
Selected by 9 customers

AIRBUS S.AS. Al rights reserved. Confidential and proprietary document



GLS option on Airbus fleet

Airbus customers
: FINNAIR

e

o - “PACH H _~~ ASIANA AIRLINES

aviaTion

e 7 ISRAIR-

Ethiopian ™ Philippine Airlines

CAteRe

& malaysia

\uf "'I{QY/\I BRUNE

\ \*&f’“ australia

~Avianca‘_
haﬂﬂrns

© AIRBUS S.A.S. All rights



Boeing GLS CAT | Availability




Boeing Fleet GLS Activation Growing
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>60

airlines with GLS
activated

GLS activated
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Distribution of Boeing GLS Equipped Customers




Integrated Multi-Mode Receliver (IMMR)

IMMR
Approach

,' " ILS & GBAS CAT I/lI/l SBAS/EGNOS
I .
MMR 7 v MMR |
LOC GS .
I
VOR I

;Multi-ConsteIIation GNSS LPV/FLS

* 38%) 50%¢§g°/|of
4x 3MCU EA:US (36Lbs) SWaP RNP / RN;-XI;
New Navigation Recelver for Future Needs
© 2015 Honeywell Internationl Honeywell

otected by the Attorney-Client Privilege/Produced at the Request of Counsel Preliminary — not final — no decision will be taken without satisfaction of any applicable consultation or negotiation requirements
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SmartPath Certification Baseline, Growth

« SmartPath Cat | System Design and Operational Approvals
— FAA (US): September 2009
— BAF (Germany): November 2011
— Other approvals: Spain, Australia, Switzerland
— In revenue passenger service now

e Block Il software/SBAS

— SBAS network provides iono status: benign iono en..
parameter changes )

— Approved by FAA September 2015
— Cat Il on Cat | ground station
* No new avionics required
— Autoland capability
— 48 approaches/ground station
— lonospheric mitigations

16
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SmartPath Certification Baseline, Growth

« Cat lll development and validation underway

— Cat | station is upgradeable to Cat IlI

— Cat Ill GBAS works with Cat | and Cat Il/lll GLS avionics

— FAA Cat Il ground station/avionics contracts to Honeywell: 2010
* Prototype ground station/avionics based on SLS-4000 and INR

— Flight testing and additional development: 2012-2016
* FAA testing 2012
« SESAR flight tests 2013-2016

« Boeing ecoDemonstrator Cat Il autolands 2014
— Certification: 2018
« FAA/Honeywell approval project underway

— Forecasted to be operationally available: 2019

17
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SmartPath Certification Baseline, Growth

Ground Station Airborne Operational Performance
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Regulator

Airlines ANSP Airports

Enhances safety, _
environmental Improves capacity,
impacts, ATM lowers cost, future

modernization proof to CAT Il

Lowers operational
cost, and increases
schedule reliability

Value is shared across all stakeholders

Stakeholder Involvement Throughout the Whole Project =

Successful Implementation
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