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The Key Drivers of Change for the Airline Business
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UAMZS| =3

“Urban Air Mobility2| Et24”

Source: Asia Times

NMZ2 8Ei2 25+ 224 ) Opening a new era of UAM(Urban Air Mobility)
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UAM, RAM, AAM Z14All
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= =T EMN2EMNLAH2 =X O|FFVertical Takeoff and Landing(VTOL)=
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Advanced Air Mobility
< Regional Air
Urban Air Mobility > Mobility

Regional | ETC |

Cargo EMS Sightseeing

Air Taxi | Airport Shuttle
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[NASA AAM National Campaign =ZITHA|]
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S83E flet TMA =AM

S TS o

UAM is being developed in various concepts worldwide >200 eVTOL concepts Number of seats Region of origin

A A W

°n° o ol ) . 8% Others
Concepts are from 347 entities 48 countries 7*\ aih ;-:;iyz 32% L 12% ~ i
H [ %
\_w_f > 3252 ( . Russia & ‘ ~ 46%
. - Asia Americas
*,\ . . . i Lift & cruise Tilt-X (
Vertcal Flight World eVTOL Aircraft Directory Entries Mult|rozor e ' 20 - 26% f
L/ Society 40% 22% 38%
500 283 a2 34%
Yt Europe
E&;& Source: Porsche Consulting, The Economics of Vertical Mobility
500
%\i The Three Basic Aerodynamic Concepts
Single phase Dual phase Transition phase
-
s o)
PPN A .
He 4
X |
—Q—
MULTIROTOR LIFT AND CRUISE TILT-X
lift combination tilt-wing, tilt-rotor, tilt-duct
Fastest certification Slower certification Slowest certification
{'“"."" pRoed ~70-120km/h ~150-200 km/h ~150-300 km/h
indicative)
roee [ i A..
Q1 @ @ @ a @ Q3 0 Q Q@ 03 Q@ 0 Q@ @ Q@ Q @ Q@ Q& QL | e e seeennne
2017 2017 2017 2017 2018 2018 2018 2018 2019 2019 2019 2019 2020 2020 2020 2020 2021 2021 2021 2021 2022 E— ~70% of intracity 100% of intracity 100% of intracity
0% of city-to-city 100% of city-to-city 100% of city-to-city
Source: Vertical Flight Society Source: Porsche Consulting, The Future of Vertical Mobility
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=Ll S&HK-UAM Grand Challenge)

Korea Urban Air Mobility (UAM) 43 =2
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UAM Grand Challenge Korea
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1) Phase 1 : 2023.08 ~ 2024.12 (EST)
2) Phase 2-1, 2-2 : 2024.08 ~ 2025.12 (EST)

K-UAM GC 2-1

K-UAM GC 2-2
Sub Urban Area

Seoul

<Projection of UAM Airspace and Routes>
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UAM24 7§ 9 £ (UAM, CNS, ATMZF AF2tE)

Navigation Satellite
GNSS (ex. GPS, GLONASS)

5G, 6G
Cell Tower

2 &
Air Traffic Control Tower
ity o
Ground Navigation PV AT -
=="¢"" Service Provider

=4

ertiport

\aﬁ?‘/ u':zChargln st

SYSTEMATIC EVALUATION OF CYBERSECURITY RISKS IN THE URBAN AIR MOBILITY OPERATIONAL ENVIRONMENT
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CNS (Communication Navigation Surveillance )

st JlE &9

ACARS
(Aircraft Communications
Addressing and Reporting System)

Recording and transmitting of all the vehicle’s data using aircraft communications like SITA or ARINC
Network.

ADS-B
(Automatic Dependent
Surveillance-Broadcast)

Used for air traffic control by broadcasting its position information to other aircraft and ATC using VHF
bandwidth.  [B]

GNSS worldwide positioning, navigation, and timing determination capability available from one or more satellite
(global navigation satellite system) = constellations. (GPS, GLONASS, Hl| 0| £, IRNSS, QZSS etc.)
WI-FI Used for providing broadband services in a cabin through SatCom or a cellular network.
SatCom : : : : : : : : o
e e This system provides broadband services in the cabin of aircraft by using satellite communication channel
\YAY) Used for aircraft-to-aircraft communication to share information and prevent collision between aircraft using
(Vehicle to Vehicle) the cellular network

C2C(Command and Control)

The data link between the remotely-piloted aircraft and the remote pilot station for the purposes of managing
the flight.

Cellular

These types of communication are used for providing broadband services in the cabin of aircraft and
command & control communication by using cellular network channels.
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https://www.flightradar24.com/37.25,126.18/6

7| M2 CNSZHETHE ot 2|

Satellite Providing GPS Location

-

/

w2 '__::_.‘ h_;. - '_. Ly
Service Proxlder

Ground Navigation
SYSTEMATIC EVALUATION OF CYBERSECURITY RISKS IN THE URBAN AIR MOBILITY OPERATIONAL ENVIRONMENT
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ADS-B System

Advantages: Satellite

e|ncreased situational awareness

eCoverage in areas without radar - .

*Less Expensive " (GPS, GLONASS,..) e W , Aircraft B

Aircraft A
/ a

—— uwmm\m\\\\\\\\\\\\\\\ |\ \ \ e

\

Broadcast 7%
RS- /// Broadcast
Message //// Message
////// |
//// 6
Broadcast Message: /
Position, altitude, airspeed, J : - Receive broadcast data from all aircraft
identification, category, climbing, Ground Station - Receive GPS-data
descending, turning e.g. Radarcape
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A5 A|H (Vertiport, VertiHub, VertiStop)

AZ infra2t2l 0]A =9
(B, Sl & UTT)

- 1HS RO BR(HY &3] 01FS)
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VertiStop
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D
N
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Vertiport | - Emlé* S2AHH

« 0ef JHQl Veritportet Vertistops HAZot=E 1=

Vertiport Orlando, Florida (1 &2t3) Uber Skyport mOb'"ty Hub DaIIas - 222 NE 5=
Texas(4 =) VertiHub |+ A& O'2A - A Z2H S22 XH2IAIE, 524 AHIA Z
2t Hy/HeElg Ze
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UAM 0l &f 28 7|s¢ O &f 7|9

[UAM & FR 7|&(Market&market, Urban Air Mobility (UAM) Market - Global Forecast to 2030)]

URBAN AIR MOBILITY
MARKET
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=T T2 EF OCPP(Open Charge Point Protocol)

7| s8E 7| 2|8 Z2EEZ TEO g, Hizds

—

Charging Network Operator 4 - - -

EVSE Vendor - - 5 ]'/' :

d .
v '
' e ——— s

Load s o e T », Site Energy “A"". w o ]
- O o B :

L ADOERGRION ;' ¢-----ooeooonecnnesoees *.  Controls 3
Vehicle Battery
Vendor Supplier

Payments

Figure 1. Electric aviation ecosystem and stakeholders. The solid lines represent energy flow, and
the dashed lines represent information flow. <National Renewable Energy LAB 2/ &>
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Enterprise/corporate
management

I TLS

Cellular/
private
connection
(Zero Trust/VPN)

NREL/TP-5R00-82856 ?I-&
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