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A Due to the number of attendees, please
keep your microphones mutadiall times
and switch off the webcam function

A You can use theonversation function
anytime to submit your questions. They
will be addressed during the Q&A at the Gl Mt

end of the webinar @ -
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A ESA introduction

A2 Space for Urban Air
Tender

A Objectives
A Use cases

space solutions

A Invited Speakers
A DrVassilisAgouridasSmart Cities

Marketplace/Airbus
A Tom RollerHensoldiGmbH for the City dhgolstadt
A Joshua Serrao, City of Amsterdam . AN
A How to apply: funding and tender information " -.F L
: / 1 TP A
A Open Questions & Answers session " RN e A
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Purpose of ESA

To provide for and promote, for exclusively peaceful purposes, coope
among European states in space research and technology and their g

applications.

Facts and figures

B Over 50 years of experience
B 22 Member States

B 8 sites across Europe and a spaceport in French Guiana

B Over 80 satellites designed, tested and operated in flight
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The largest space innovation network in the world

A The go-to place for great business
involving space to improve everyday life.

A Supporting European start-ups and
SMEs to develop businesses using
space technology and data.

A Offering funding, business and technical
support to help to generate successful
business, and create positive socio-
economic impacts.
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Eesa

Ca. 50 drones and UAVs related activities (studies and pilots) e
Maritime surveillance & Agriculture Energy & Critical Natural resources I Demining
Infrastructures

environment monitoring

‘‘‘‘

" “ ‘- . < — 7 N y ;
Disaster & Crisis o RPAS/Drones Tourism & Cultural .
Transport & Logistics
management operations Support heritage Telgoon & Mzt
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Space for Urban Air Mobility

to foster innovation enabled by
Space technologies and data
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Planned ESAinded invitation to tender on Urban Air Mobility Cesa

space solutions

Enabling Study

A ltis estimated that in 2050, over 60% of the world population will live in urban areas. As demand for transportation esrttnu
increase, alternatives to grousithsed transportation have emerged to enable urban travel and commuting.

A Urban Air Mobility is used to describe systems that enablkelemand, highly automated, passenger or catgoying air
transportation services within and around the city environment usually in a low altitude airspace, with vehicles rangsmetiom
drones to passenger aircrafts .

A Governments and technology companies have started to look at ;
Air Mobility (UAM) as a viable option for the passenger and cargo | gk
transport. P

A OEMs andtartupsare racing to launch the first electric vertical take” .
off and landing€VTO) aircraft by 2025.

A Purpose of this enabling study is to identify and analyse the techn
feasibility and economic viability of sustainable services using UA
and space assets.

Space for UAM to foster innovation enabled by
space technologies and data
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% A The UrbanAir Mobility (UAM)Marketis expectedto grow
L by about10% duringthe period20252035

A The needto increaseoperationalefficiency,reductionof
human intervention for intercity transportation, growing
investment activities are key factors expectedto drive
marketgrowth.

A Europeand North Americaare advancingaster investing i
in these technologiesand the emergenceof many ="
startups in both regions has made UAM |mportant
marketsfor the industry

A Barriers are UAM airspace integration, separation from
hazards (e.g., terrain, obstacles, other aircraft),
contingency management, demajedpacity balancing,
traffic flow management, scheduling, and spacing, othe

A The regulationsfor the Urban Air Mobility industry are
now being drafted A roadmapis also being laid for
bringingthe UAMinto commercialisagein the next 5-6
years
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Image credit: Lilium air taxi
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ESAunded invitation to tender okurban Air Mobility

Invitation To Tender i©pen from 16 February 2021

until 30 April 2021
Fundi ng u perdctwity {1002 EBAKuNnded)

Duration 9 months
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In collaboration with European Cities

Call for tenders

Define innovative space-based applications

in support of the development and operations of '
UAM services
3

i 7\
A technical feasibility & economic viability assessment l /, ,
A roadmap for services implementation definition >

A follow-on demonstration project preparation -
. -

. 9 .
2

Passenger transport
Good Delivery
Public Safety
Emergency services
Integration in air traffic services

.
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AUsecasel q Goodsdellvery

Rapiddeliveryof packagedrom localdistributionhubsto a dedicatedreceivinglocation Deliveriescould
be unschedule@ndroutedas onlineordersare placed Appliedto Medicalpackageslelivery

AUsecase2 q Publicsafety

UAM also includes aircraft operations for tasks in urban areas such as public safety, medical evacuati
and rescue, news gathering, ground traffic assessment, weather monitoring

AUsecase3 a] Emergencgervices

Assistin emergencysituations by savingw o r k kveéssaBle to provide a safer birds eye view of a
situation allowing to get a better overview and understandwhat is requiredbefore going in person
collectingevidenceusedto analysethe sceneof an accident The emergencyservicesspenda lot of time
documentingthe details of an accidentwith laser scannersand photos before it can be clearedup.
TechnologynboardUAMcan do this quicker,savingtime, money,and potentially lives by enablingthe
debrisfrom an accidento be clearedaway morequickly
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AUse case 5 q Integratlon in air traffic
services

Safe integration of UAM into airspace; suppesgace services for traffic management
and communication; procedures forflyozones, ensuring separation with manned
aircraft, and autonomous naiooperative deteeand-avoid technologies

o |

Ay

AUsecase?2 g Passengetransport

Resemblesurrent publictransit options such as subwaysand buseswith scheduled
operationsor onrdemanddoorto-door Vehiclescould be autonomouslyoperatedand
canaccommodat@ to 5 passengerst a time
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The Power of Space

£3

@
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Eesa

Satellite Navigation
AFor UAM vehicleso6 high preciraskingn positioning,

A GNSS systems complemented with Satellite and Ground based augmentation and high accuracy
techniques

A Future High Accuracy and Authentication services of European Galileo system

Satellite Communications

A will safely and securely connect mobile UAM vehicles with control centers in the absence of terrestrial
communications or in case of terrestrial network failures.

A will track vehicles and allow to maintain an up-to-date situational awareness.

A 5G convergence between SatCom and terrestrial communications

Earth Observation data
A provide diverse geospatial, environmental, weather, mapping information, which will
A support UAM operations

A contribute in the strategic planning of the UAM infrastructure
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Users and stakeholders engagement - Cesa
. space solutions
A User & Stakeholder driven initiative |

A to focus on relevant solutions for user & stakeholders communitigressing their vision, needs,
requirements, constraints, etc.,

A in the aim to investigate future sustainable services

*. Bidders shall engage with and involve in the study relevant representatives of the target
user/stakeholders communities.

Letter(s) of interest/intent from this (these)user(s)/stakeholders to be provided with the proposal

A In addition, ESA is establishing partnerships with some European Cities interested in the
initiative, which may provide guidance and feedback during the sagilgnd contribute with
inputs towards potential followon demonstration project(s)
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ESA may support folloan Demo/pilots projects
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Dr Vassilis AGOURIDAS

Leader, UAM Initiative
EU Smart Cities Marketplace

Head of Public-Creation ,—J &
& Ecosystem Outreach £ g European
.+ | == Commission

AIRBUS, Urban Mobility



EU Urban Air Mobility

A Community and the Voice
of 43 cities / regions

FrontRunners [ ] 12 demonstrator projects (17 cities / regions, incl. 2 Cross-border)

Fellows [ =] (25 cities / regions)

Madrid (ES), Oxfordshire County (UK), County Durham (UK), Skyros Island (GR),
Amsterdam (NL), Region of Peloponnese (GR), lonian Islands Region (GR), Turin (IT),
Trikala (GR), Eurometropole: Lille-Kortrijk-Tournai (BE-FR), Tampere (Fl), Stockholm (SE),
FR), Padua (IT), Ljubljana (Sl), Oulu (F1), Malaga (ES),
Metropolis GZM (PL), Le Havre Metropole (FR), Turnhout (BE), Lliria (ES), Seville (ES),
Benidorm (ES), Aix-Marseille Metropole & Region Sud (FR), Porto (PT)

Region Ile de France (Paris Region

Norrkopping

More than RELGIUM, ity of Ghan, 21+ June
Soo d iverse Idrones for medical assistance]
stakeholders

mobilised across
Europe to work
on bringing urban
mobility to the
3 dimension!

BELGIUM, City of Brussels, 16" July
[drones for medical assistance]

Smart Cities

NETHERLANDS-GERMANY, Euregio

(Enschede-Munster), 6™ September
[drones for emergency services]

NETHERLANDS-GERMANY-BELGIUM,
MAHHL-Cities (Maastricht, Aachen,
Heerlen, Hasselt and Liege),

24" September
(drones for emergency
services and taxi]

GERMANY, City-State of Hamburg,
7 June
[drones for medical deliveries]

(incl. Bad Hersfeld), 28" September
{drones for logistics]

BELGIUM, City of Antwerp,
10" September
[drones for public security]

GERMANY, City of Ingolstadt and its region
(State of Bavaria), 19" June
[Drones for medical assistance and taxi]

Marketplace

— | - - g W=

FRANCE, Region Nouvelle Aquitaine
(incl. Bordeaux Metropole),

20" September

(drones for smart tourism]

BULGARIA, City of Plovdiv, 27" June
(drenes for logistics]

SR g

- R P
FRANCE, Toulouse Metropole, 19* September
[drones for environmental monitoring]

SWITZERLAND, Canton of Geneva, 30™ May
{drones for ambulance and taxi]

© New members in 2021

UAM Initiative Cities Community

S
rails




Smart Cities

Marketplace

Motto of
UAM initiative:

Smart mobility in
smartcities

WALK
RIDE
DRIVE
FLY

\ “ ’,’. ‘ AL n ¢ ;
- /B . il < — BICYCLE
. TRAM sesssemmenes > : B y / \a San Eomnrtisn
' 4 3 / Velib in San Francisco
Mascow tram system

Source: Adapted from Frost & Sullivan
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Smart Cities

Marketplace

Urban? Suburban? Regional?.... i&‘ U I CZ
Cimply put. o i ciis ST

Venyjow altitude air traffic
over populated areas

at scale
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Smart Cities
Marketplace

Sustainable Urban Mobility

Policy & Demonstrators
focused on UAM by addressing:

1. UAM interfaces with public transport*

2. Mobility as a Service

3. Ground infrastructure for UAM

4. ATM / UTM concepts for UAM in accordance
with the U-Space framework

* Or other interfacegy. logistics platform, emergency services hubs, etc.

LASSIFIED
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Smart Cities

Marketplace

Source: Airbus Boeing Joint Paper: A New Era of Aviation, 2020

Modernizing ATM

UTM ATM uUtTMm ATM UTM = ATM

Safe
Scalable and flexible

and
Reliable
Secure
Open architecture
Open service
Future-proof

basod

Fair
Cost-effactive
Flight efficiency

HeNooptars W @ Package Delivery ;%g

2

Small Drones %@ %

ATM: Air Traffic Management

Es%ﬁgl UTM: Unmanned Traffic Management B ATM ™ % Integrated
— i b= I EmE s = e I = ESE am 4 <




Smart Cities

Marketplace

UTM: Interoperability

Between service
providers

Between different
Interoperability vehicle and operation

types

With existing
ATM Systems

Between
countries

0 Ur imgliesdnore than increased levels of safety and security
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Smart Cities

Marketplace

Airspace digitalisation
New infrastructure (aviation + mobility)
New interfaces (aviation + mobility) %

New business / services

< < < < <

New mindset for policy and regulatory
approaches (e.g. embracing innovation)

New perspectives for industry New econon;:;;saces Lelois New perspectives for mobility
LASSIFIED ...A hew O6status quobd
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Smart Cities
Marketplace

Source:

V But also new tasks and
responsibilities -
to road, pedestrian

Enhance the and water mobility
potential qualities
of the waterfront

® " ®
oV Pedestial
%«5"9 R 3?:..{723’3‘“
*\;—:@5“% """ - R, [

Py

AIRBUS

V At the same time, as a layer of government
closest to citizens, cities are an essential player in having a deciding role in the governance of

Lthe:prban airspace / U-Space
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Amstardom, 03 December 2020

The UAM Inftistive Cities Community {UIC)
of the EU's Smart Cities Marketplace

formerly known a3 BP-SCC Urban Al
Mobility (UAM) inftiative- is thankiul to the

European Commission for supporting
through 15

AMETERDAM

2R0N=2020

W E E K hybrid

Manifesto on the Multilevel Governance of the Urban Sky
by the UAM Initiative Cities Community — UIC:

I specific, the UIC! members request that:
1 Chies/Regions have 2 deciding cole for
‘alowing the opecation of UAM services

of public interest (e.g. future pubkc

Background

The UAM intiative of the Smant Ges
Markatplace has enabled cibes and regrons

£ become UAM role models and to Sscuss.

imporance of the ok of ees a0

regons in the goverrance of whan
drspace

YR wS3IA2ya

Smart Cities

Marketplace

I f NS R& ad
___m_ Hamburg
- The prepuraion of 3n B (European
el cpmons ana concams Grecty wRh  mesment k) Advecry Wb
Euvopean andSiate Mamber srhormes snd  sgrement for UAM o 2015, 30 5
Solicy making Sodie, incusing 0G-Move Taunch i Februaey 29010 ot sugpart
©ASA, Euconirol aed SESAR W, For  UC  member owwds  the '
transport, postal-debeeries, emergency
phamcsy Sl examgle, e German UICH members are development ot thee busmess modes Gérnoélasko
g bl oicin it & S ) oo Cuiding 2 pureershp, dhce 2019, Bhat s Wd Gy oA = ey manet Q!
sad prainosncns of el AN, Supoorted by the BNV (Federal Miritry of ssessmant of e URI ector -Zagtebiowska
platformsince October 2017 2. Cries/Ragions have a deciding role in s e ) ¢
establshig 10 what extent UAM/U- s ¥ 5 = The deveiooment of two UAM Metropolia
The members of the UIC' recognise the - ) on open exchange 4 collaboration a5 wel s o G bomay
operations can be conducted In = e
importance for harmonised and universal U- (::::mmun» x s\-:; tsatting for more futurs UAM comtot o sualnokla’ rbem, veckilky
Space regulation B U level We cries and regions. : e
vt e moddfor ool & CHelMagon b & duied. s s e e
flght operations at_ national level, i where UAMJU Space fight operations The efions and engagement of UK enoonhcton AV 3 51 nd the
‘ are permitted within, their terrories slongside with the European Commisson's X
algnment  wih  U-Space reguiation \UASA Coordiation 3nd Suppart Acten
Moreover, we fecognise the need for feg geofencing. day- / righttime support have resulted in friul intecactions (A, \G112) calls These enatied
tional and regonal competent vl resttictions,  nose  and and concrete actions towards sustsnadie some UC and therr mdustrah
a . o wosn masity, some of e
avation authorities 1o lead the legal o) 0 kgt T and acaseic parners to gatcRtE n
A Cries/Regions have 3 dwiding tole which ace Nighlighted below: Sropritcregionuhy
implementation and approval of urban flight consortia and be
operations in accordance with the principles where take-off and landing sites e 10 « The iution to UC 1o beome funding for their projects sarting i Q3
i iy, be budt. member of USpace Network of [
of subsidiarity and proportiona 5. prosecution of Infringaments of the ‘emonsirators in October 2018, This
The members of the UIC? akso fecognise and public use of the urban Brspace over 3
request that the role of the cities and enyfregions remains 3 ocal task
regions asone of the competent authorites oo of e uict trust that the
n the governance of the urban alrspace, 1
‘explicitly acknowledged and referenced in
the prospective U-Space legiiative causes

of Member States, This s an impecatve in

above requests will be treated with

has helped us 1o be in contact and

S g \
N Nt (A v UK, In Decermoer 2013, f the tak 10
uss with RNSPS (AT 5
develop the Proctioners Briefing on G
Servicn Provers, S SO 80001 e contet of e Sestnase emeente
sstional authorites regary o
Kioeah . Urben Miability Plan process (SUMP- x sterda . ' ' .
consideration and attention in: ) the « The Wvation %o UK' Task forces UAM). The ongoing Giyfregonied ‘x m
forthcoming European U-Space Regulatory (representatioes, including  Mayors/ vk sheds g, Ged fst-hand m
Framework by e Vice: Mayors) to meet with the formes experience from the UG, Into the
The context of muttieve goversance of U (PP i covermance of U el e
space and responsive deceetralied POKY  Gpry, 10q ) th legiatve processes of & k. D6 Movel n May 2019, This 1as ear and il secommendations 1
o space! tion by Membar States. alowed us 1o share the progress of e ffectvelystegrate UM aspects 0 e
community's work 35 well “; sumv’uemdmmmﬂww“
2 - o spectic chatienges faced by the
EU Urban Air Mobility  Z&wsie=
resners

across Europe.
authoriies in sustainably rurturing and

safely advancing the UAM ecosysterm.

Lia Regionalmanagement
U iy saonitass 4 TS
e aneins. s 8
. The lvhation to UIC 10 aGRRR I oot community that s
space reguiation drattng workshops
SEASA headguanters In May 2018. s

City of
Ljubljana

\ed to s recogntion 3 the leading Y/
region-driven community On UAM.
allowed VIC! to further emphasise the

NordHessen

¥4 THE CITY OF TAMPERE

" I_,_ Ayuntamiento de Malaga
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Spaceflight
Techologies

Satellite
Navigation

O
e

Space
Weather
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Satellite
Communication

Satellite
Earth Observation

- g

A three-fold approach is required

ESTABLISH SEEK
public & private ground & air
support Task Force: synergies
Task Force: Regulation Task Force!

Funding &

Urban Mobility
Financing

Planning

Cities &

Regions

Task Force
Regulation

Task Force?
Regulation

Task Force:
Public CeCreation &
Social Embracement

CO-CREATE
with citizens
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Detect and Protect.



Urban Air Mobility Initiative
Cityof Ingolstadtandits region UAM URBANAIR

MOBILITY

INGOLSTADT

exploring the third dimension
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The strength of the UAM Ingolstadt Initiative lies in its partners

Aimsofthecity: UAMEcosystenwith> 75partners

Indra ,reus

f N @ Stadt Ingolstadt
Publiacceptance ; oo
\ ) st ad€e® g
7 ~\ Aviation ‘\ S @ BFET =
: Indusiry }y) S8 W e
Shaping UAM for ¥ . =
. . , el 5 L ing” iy A e
the citizenos belNBbIht ol i T R Y 4 e EaEAsA
. J : ¥ : ROHDE&SCHWARZ @.E'_"EFC.
( ) g > = [ < ; b 55 A ayerischer ﬁ == e
Set framework for Aral{_n (t)' o @B UDUMG 2.0g08 o B | BREED remicnepucysenye
: Icalio et - X N A A
technical pp! i e ST, | | o S
Centre 7y L W g | i v s Kreuz
development A=Y, e~ K\ ~ e
4 m° """"" ,M/ i
( 1 bstun.As i A
Increa_smg economic — MEDIA- SATURN
attractiveness of t © szt
L region L.f'.’:fm (@I&! nnnnnn
me EY
0 KLINIKUM ,HE,NSOL[:)T
ﬁ A (.O, Bauhaus Aégmgg
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Objective of the UAM Network Ingolstadt

[%} Stadt Ingolstadt

&

Informationen zur
Urban Air Mobility Initiative

Security

Regulation

Citizens

Technology

iThe network focuses on the demonstration and f
Uy flights and their integration into the extended transportation, infrastructure and

economic system in the urban area of the city of Ingolstadt and the adjacent
rural area.f

Result of a member survey in early 2020
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HENSOLDT Cyber GmbH

3 Age D

We Operate Worldwide @ 34 Years 11 Nationalities

dib

BRERR=E3
Q=02

ST

24% Female & 76% Male Located in Munich Launched in 2018
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Currentchallengesn ITsecurity

Securityis currently
a by-product

Exponentiallygrowing
of loTdevicesand
devicenetworking

"Securityby design"
haslongbeen
neglected

Massof linesof codeleading
to cyberattacks

Hardlycontrollable
supplychains

Lackof technical
sovereignty
and cybersecurity

Standard
Securitysolutions
resloveonly
symptoms

Previouslyused
systemsare developed
with the emphasison
functionality
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