NextGEN

Equip for the Future while
Increasing the Value and

Utilization of Your Aircraft



CNS-ATM

Global Air Traffic Growing 4-5% per Year (IATA)
Increase Airspace Capacity = Improved Aircraft Equipage and Ground Infrastructure
Communication

» Domestic VHF voice E—) Data Link
* Oceanic HF voice E—) Satcom (both voice & data)
* Navigation

« Sensor-based (ex. Loc & GS) mmmm) Performance-Based Navigation
(PBN) — GNSS, RNP, RNAV

Surveillance
« Radar —> ADS-B (higher update rate)

Air Traffic Management

« Time-based operations ) Trajectory and Performance-
based
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FANS 1/A+ Overview

» Future Air Navigation System (FANS 1/A+)
+ ‘1’ signifies name from Boeing
‘A signifies name from Airbus
'+’ signifies that it includes latency timer
« Communications technology
« Controller-Pilot Data Link Communication (CPDLC)
* Replaces voice communication over HF
» Surveillance technology
» Automatic Dependent Surveillance — Contract (ADS-C)
« Automatic position reporting
* LOAis required to operate FANS 1/A+
* There are NO exemptions for FANS airspace
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FANS 1/A+ In North Atlantic Reglon
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Flight Levels | New & Fleet A/C Date

North Atlantic - Two Tracks in OTS FL360-390 February 7, 2013
North Atlantic - All Tracks in OTS FL350-390 February 5, 2015
Entire North Atlantic Track Region FL350-390 December 7, 2017
Entire North Atlantic Track Region FL290 & Above January 30, 2020
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FANS 1/A+ Surveillance Technology:
ADS-C

« Automatic Dependent Surveillance — Contract (ADS-C)
« Requires flight crew log on to accept ATC contract |

« ATC receives position reports from FMS via
onboard data link

 Current position
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FANS 1/A+ Communication
Technology: CPDLC

» Controller Pilot Data Link
Communication (CPDLC)

* Replaces HF radio voice communication
» Transmits over various mediums
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Data Comm DCL
What iIs i1t?

 FAA Data Comm DCL (Departure Clearance) Service
« Uses the FANS CPDLC message set for clearances
« Uses VDL Mode 2 Radios
 Aircraft communicates directly with the control tower (no network cost)

« Logon and receive clearance when departure time is less than 30 minutes
away.

« Stay logged on for any changes (such as wind shift), even while taxiing
« Logon with airport ID (today) and KUSA (later this year)
« Utilize existing FANS equipment and STC's
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CPDLC Departure Clearance

Benefits

Provides a significant time savings vs voice operations

* No more waiting to jump on clearance delivery (TEB at 3pm when 15
other aircraft are trying to do the same)

* Resulting in operators receiving their clearance and calling ground to
taxi much quicker than with voice

Clearance can be changed until actual departure (stay logged on)
Significantly reduced read-back/spelling errors
LOA not required for Part 91 operators
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CPDLC “DCL”

« Service operational at 62 U.S. control towers
« 20 enroute centers planned for end CY2019
* Full enroute services complete 2023

« 5,800 aircraft equipped as of December 2018
« 50,000 Data Comm operations per week

o https://Iwww.faa.gov/nextgen/update/progress and plans/data
comm/
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https://www.faa.gov/nextgen/update/progress_and_plans/data_comm/

Departure Clearance Service Benefits

Day L
(hrs)

2/15/16
3/8/16
4/1/16
4/3/16
5/6/16
5/7/16
6/12/16
6/15/16
6/23/15
6/27/16
6/28/16
7/14/16
7/128/16
7/31/16
7/131/16

KEWR
KIAH
KJFK
KEWR
KLAS
KDEN
KDEN
KJFK
KPHL
KEWR
KEWR
KEWR
KJFK
KEWR
KJFK

ength | Time Savings per Flight: Data Comm vs. Non Data Comm
revisions

7.5
7
24
24
49
8.5
5
25
24
9.5
9
72
24
52
52

 Source — FAA Data Comm
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Average 23.7 min less gate delay and 5 min taxi delay
Average 2 min less gate delay

Average 9 min less gate delay and 7.8 min less taxi delay
Average 16.3 min less gate delay and 11 min less taxi delay
Average 6.8 min less gate delay and 9.2 min less taxi delay
Average 7.2 min less gate delay and 1.4 min less taxi delay
Average 9.4 min less gate delay

Average 3.7 min less gate delay and 10.3 min less taxi delay
Average 2.7 min less gate delay

Average 21.5 min less gate delay and 5.3 min less taxi delay
Average 17.1 min less gate delay

Average 2.2 min less taxi delay

Average 6 min less taxi delay

Average 7 min less gate delay

Average 6.5 min less gate delay and 6.7 min less taxi delay

Saved

195.3 minutes
21 minutes
299 minutes
274 minutes
239 .2 minutes
96.3 minutes
65.7 minutes
118.7 minutes
33 minutes
208 minutes
217 minutes
65 minutes
60 minutes
282 minutes

223 minutes
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Departure Clearance Service Benefits

8/11/16
8/14/16
8/17/16
8/21/16
8/28/16
9/10/16
9/12/16
9/19/16

KEWR
KJFK
KBWI
KBWI
KDEN
KIAH
KDCA
KLAX

25
10.5
9
11.5
7

17
)

revisions

Day Length | Time Savings per Flight: Data Comm vs. Non Data Comm
(hrs)
11

Average 11.7 min less gate delay and 2.9 min taxi delay
Average 14.9 min less gate delay and 3.3 min less taxi delay
Average 24.3 min less gate delay and 5.8 min less taxi delay
Average 26.5 min less gate delay and 9.1 min less taxi delay
Average 5.2 min less gate delay and 4.1 min less taxi delay
Average 2.3 min less gate delay and 1.5 min less taxi delay
Average 3.5 min less gate delay

Average 2.8 min less gate delay and 10.7 min less taxi delay

Saved

108.2 minutes
209 minutes
323.4 minutes
460.9 minutes
175.8 minutes
37.7 minutes

28 minutes

105.1 minutes

« Just a sample of weather events resulting in time savings benefits for

Data Comm flights

» Time saved per flight is determined by comparing Data Comm flights
that received revisions to Non Data Comm flights that received
revisions
—Gate Delay values for flights that received revisions before pushback
—Taxi Delay values for flights that received revisions after pushback

 Source — FAA Data Comm
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Link 2000+/ATN-B1 Overview

Link 2000+ aka ATN-B1 “Aeronautical Telecommunication Network — Baseline 1”
Part of European Single European Sky ATM Research “SESAR”

Protected Mode PM-CPDLC has higher integrity than FANS 1/A+ CPDLC

» Data link communications over VHF VDL Mode 2 radios

Delayed enforcement of Link 2000+ due to lack of fully functional ground
infrastructure

European Commission changed compliance dates to 2020

Flight Levels New A/C Date Fleet A/C Date

Europe Above FL285 February 5, 2020 February 5, 2020
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NextGEN

Performance Based Navigation (PBN)

» Single SBAS (WAAS) FMS
« Large database memory

» Worldwide airport coverage with hard surfaced runways
down to 2500 feet

« All ARINC 424 leg types
» Existing FMS’ could be 15+ years old

« Limitations include: Memory, procedures, approaches,
airports, etc.

* Meets new requirements for Performance-Based Navigation
« Becoming a requirement in the U.S. and Europe
« SBAS (WAAS) accuracy required for ADS-B Out
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NextGEN

Performance Based Navigation (PBN)

« 2Nd EFMS or Monitor

* Provides Localizer Performance with Vertical Guidance (LPV)
capability

3363 LPV Approaches in U.S

 LPV Approaches used as an ILS back-up at many U.S. and
Canadian Airports

« Key Element in FAA and Eurocontrol roadmap
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Universal’s Building Block Approach
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* Meet today’s mandates
» Budget for the future
« Add aircraft value
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ADS-B Out - Universal Avionics’ Solution

« Considering a “stand-alone” solution instead?

* In many cases, installed pricing for a single UASC WAAS FMS and
dual transponders is virtually the same as a “stand-alone”

 With the UASC WAAS FMS, additional holes do not have to be
punched into the fuselage

 Which adds another level of complexity and cost — potential
Interference with radios, damage tolerance assessment, interior
removal, certification, etc.

* An “Integrated” sensor offers:
« A new FMS with additional capability
« PBN with an option to LPV
« Option to data link capabilities
* Increased aircraft value
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Universal Avionics Solutions

 ADS-B and PBN

« Single UASC SBAS (WAAS) FMS and
Antenna

* Single or Dual DO-260B Compliant
Transponder(s)

« ADS-B Fallure panel annunciators
 For CPDLC DCL and FANS Capability
Add:
 Single UniLink -
» Single data capable CVR e e o o e =
* Link 2000+ capability e

* For LPV Capability Add:
e 2nd SBAS FMS or Monitor e
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Intuitive Heads-Up Avionics Suite
« Enhanced Flight Vision System (EFVS)
« Combines Enhanced Vision (EVS) with Synthetic
Vision (SVS)
« Overcome extreme weather conditions and low visibility
* Intuitive out the window flying
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NEXTGEN TAKEOFF TO TOUCHDOWN

Equipping your aircraft for NextGen means more than the ADS-B Mandate; it means equipping for the flight
operations you have today and might have in the future. Universal Avionics provides a suite of cockpit avionics to

which operators can build their ideal flight deck. From takeoff to landing and rollout, use the building block approach
to configure your ideal flight deck today.

Oceanic FANS 1/A+ ATN B1
» SBAS-FMS * SBAS-FMS

* UniLink » UniLink ATN B1 Module
ADS-B Out S CUR R

* SBAS-FMS LPV/PBN
= ADS-B Out Transponder

* SBAS-FMS
Enroute Data Comm

» SBAS-FMS
e UniLink™
* CVR

CPDLC

Departure Clearance
* SBAS-FMS

e UniLink

* CVR




Thank you

Corey Wilkinson (cwilkinson@uasc.com)
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