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AMU-LED

AMU-LED

Thisdeliverableis part of a project that has received funding from the SESAR Jaiettdking under i
grant agreement Nal01017702dzy RS NJ 9 dzNB LISIYy | yA2y Qa | 2NRT 2y Hn
programme.

Abstract

AMU-LED is a Very Largeale Demonstration (VLD) project funded by the SESARUIaertaking

dzy RSNJ G KS 9dzNRLISHY ' yvA2yQa | 2NRT 2y wildemonstrat® & S ND K
the safe integration of different types of manned and unmanngdraft in Urban Air Mobility (UAM)

to realise increasingly sustainable smartestiThe results of the project will be showcased through a

set of tests and flight demonstrations in thinited Kingdom, The Netherlands and Spain.

AMU-LED is a-gear projet with demonstrations of large electrical Vertical Také and Landing
(eVTOL) pltforms for passenger and cargo transport, combined with services for smaller Unmanned
Aerial Systems (UAS) for delivery of goods and medical supplies, surveillance and $wuppo
emergency services.

Building on an analysis of the current state of theaartl a proposed highevel concept of operations,
this document will define UAM business cases though presentogwpletelist of potential use cases.
The document will atsassess the scenarios for operational use of the platforms and link those to U
space services. idpace services are considered essential for the development of Urban Air Mobility.

Use cases and scenarios are extensively elaborated in this document.
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Executive Summary

The aim of the document is to provide a complete overview of the use cases and scenarios, so for the
AMU-LED demonstrations a weflotivated choice can be made.

UAM refers to eVTOL passenger and cargo air transportation services and to operating drones in an
urban envwronment. The latter may be for delivery or other mobility services, but also for surveillance.

This AMULED (Air Mobilt Urbang Large Experimental Demonstratiorgport describes
1. The list of use cases relevant for Urban Air Mobility (UAM);
2. The list of scenarios thallustrate the responsibilities of the involved actaaad U-space

services.
Use cases
Air Commute Shuttl&ervice Public Services Ndirst Response
Air Commute Taxi Service Last Mile Delivery Service
Air Transport First Response (paramedic) Pointto-PointDelivery
Air Transport First Response (patient) High priority Delivery
Surveillance Inspection
Scientific Research Aerial Photography
Public Services First Response Construction & Maintenance Work

Fourteen use casebave beenidentified that together cover all possible business cases for UAM,
ranging from research flights to commercial delivery missiamsfrom operationgperformed by small
camerainspection drones up to large eVTOL passenger drones.

Each use case separatelyelaboratedwith the identification of actors involved in the mission, the
tasks they perform and their interrelationshipEheseare described in text and in diagrams that show
their interrelationships.

Each use case is furtimore described through a number of characteristics that distinguish use cases
amongst each otherA characteristic is a measurable unit that, for thisjed, relates to UAM and
allows to provide an overviewf use caseshat together typically describellaaspects of urban air
mobility. Finally, safety aspects are considered.

Scenarios
NominalVertiport flow managementn Zu Nominal SPdperations inSPL
NominalVertiport flow managementn Za Disruption management afertiports in Zu

Nominal HP\@perations inHPLwithin Zaairspace | Disruptionmanagement aVertiportsin Za
Nominal HP\perations inHPLwithin Zuairspace | Disruption management in HPL within Zu/2
Prioritizationof SP\andmannedaircraftover HPVs

Nine scenariohave beendentified that describe the range abperationsfor UAM. The scenarios
define the expected roles and responsibilities of the involved actors and a sequence of steps to
taken when performing a flight in a specific part of the airspace. Tggate services relevant for the
scenarios are identified and, eventually, for each scenario a number of situations are determined.

Scenarios ardescribed in detaiby specifyindghe role of actorsservices, infrastructure, airspace and
the environmenf common to the situations in the use cases.

Founding Members 9
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1 Introduction

1.1 Purpose

This document is deliverable D3.1, Use Cases and Scenario Defofitioa, AMULED(Air Mobility

Urbanc Large Eperimental Demonstrationproject[1]. The document is produced &s deliverable

within work package 38 A YA f F NI @ OFff SR da! aS mHeasZasdsyal { OSy
scenarios serve as qualitative means to validaee aperational concept developed the AMULED

project.

Use casesepresent specific missionsn this case for urban air mobilif AM) and define the
interactions between the actors in the mission. Scenarios combine sequences of steps from use cases
in dedicated airspace environments. The aim of this document is to identify gefodriclist of use

cases and scenarios for urban air mobility, so thathe AMULED demonstrations a wetiotivated

choice can be made.

The use cases and scenarios haverbdeveloped based on earlier work in the projgjt[3], further
literature review and disasions in the project team.
I Use cases will be described through their objective, actors and their, rejgscific
characteristics and the sequence of evefaisthe specific mission;
9 Scenarios will be described throudteir goalsactors and their roleg¢based on the use case
descriptions) U-space services required aadist of situations.

This way, thedocumentdefines the first steps towards the use ofspace in UAMmissions.In
following work packages of the AMLED project, tharchitecture will bespecified leading to technical
solutions for the advancement of UAMFollowing this, the AMWED Demonsation Plan will
elaborate on thesolutionsthat will be implemented as services withinddace and o#board systems

and thereafter demonstrated at the different demonstration sites: Cranfield (UK), Amsterdam (NL),
Rotterdam (NL), Enschede (NL) and Sgotide Compostela (SP).

Figurel shows the posibn of thedeliverable in the stream of deliverables in the proj&dsic inputs
to all work in the project are the twobjectives:

1 Safe interaction of UAM with other airspace users;

1 Safe UAM flight.

Demaonstration objectives

OBJ1. Safe interaction of OBJ2. Safe UAM

UAM with other users flight
D2.1 State of the Art D2.2 Concept of Operations
D3.1 Use Cases and Scenario Definition
Use cases » Scenarios » Situations D4.1 Technical
Description D5.2 Urban

Mission
Scenarios & Req.

Figurel Flow of documentatdn
Founding Members 10

%

EUROPEAN UNION  EUROCONTROL




JOINT UNDERTAKING

UAM USE CASES AND SCENARIOS Y 8
=3 SESAR x

Three documents then provide generic overview of the 1) state of the art in UAM, 2) concept of
operations for UAM and 3) use cases and scenarios for Bi&kt.in the project, thdocus will be on
the specific demonstrations in three consecutive docuised) technical description, 5)-kpace
management and systenasmd 6) the AMLLED demonstration plafigurel also indicates what parts
of the document fornthe flow of information throughout the project.

1.2 Scope

UAM refers to eVTOL passenger and cargo air transportation services and to operating drones in an
urban environment. The latter may be for delivery or other mobility services, but also for surveillance

Urban operations concern operations nvironmentswith contiguous buildinggnd in populated
areas These can be densely populateder-city areas, but alssuburban areas. The citg-city case
is also concerned her&lrban aspects, likavoidingbuildings and other obstacles, radio interference
and hyper local weathezonditionsare considered.

The use cases and scenarios therefore cover those missions and stepakiha@iace in the areas
described aboveThe airspace can mntrolled or uncontolled by an Air Navigation Service Provider
(ANSP).

Out of scope for AMULED are all operations with drones that take place outside dtiedlages

1.3 Intended Audience

The document is intended for all AMUED partners as a reference for thee cases andcenarios
that will be demonstrated inthe project The document will be used for elaboratitige technical
solution (WP4), the architecture (WP5) afwd the planning ad preparationof the demonstrations
(WPB6) All partners are encouraged to use the fimgls of this deliverable as input to any further work
that they may perform related to 4dpace and UAM.

The SESAR Joint Undertaking is invited to use the findings dbthimentfor advancing kspace and
Urban Air Mobility It may be used irdiscussionswith other ongoing UAMVery Largescale
Demonstration YLD and other relategrojects.

A number of external readers to SESAR such as EASA, DG M@MYE)HUROL, ah@AO, are invited
to use this report as input to support collaboration on their activitilated to Uspace and UAM.

TheAMU-LED consortiund A f £ LJdzoft A aK (KA & R2 QdrxeSigdings with any K S LINR
interestedparty.

1.4 References

This delverable uses the previous work performed in AMBO1] as abasis for the description of the
use cases and scenaridsvo deliverables have been provided up to now.

The first deliverable provides a staté-the-art overview é& Urban Air Mobility[2]. This deliverable
identifies lists ® use cases that is used as basis for the list in this document. Also, it contains an
overview of the major gaps and challenges in UAM that is used to identify sa®nar

Founding Members 11
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The second deliverable of AMLED is a description of the concept of operatif@isbased on the
concept described in COR[4S. It proposesa to segregate High Performingehicles(typically air

taxis and big cargdroneg from Standard Performing vehicles (typically small URS tasses form
the basis fopart of this document and will therefore be explained again later in this deliverable.

1.5 Acronyms and Terminology

A use caseepresents a specific mission, dir case for urban air mobility (UAMand defines the
interactions betwen the actors in the missiohe interactions are list of actions or event steps
typically defining the interactions between an actor and a gyste achieve a goal. A use case can

G@LIAOITTte

0S Stl 02N} GSR oeé

2 yBrnaghe tovd: £ Wol &4 OQ

A scenarioconsists ofsequences of steps from use cases in dedicated airspace environments.
Scenarios involveeveral use cases dmctors, services, infrastructurer airspace A scenario may
consist of several situations.

A situationis a set ofalternative circumstances (e.g., the combination of actors, services, platforms,
airspaceenvironment, etc.}hat enables the possibilitio perform one specific validation af project

objective.

A characteristicis an aspect of the use casesathdistinguishes the use case from others.
characteristic is a measurable unit that, for tipiject, relates to UAM and allows to provide an
overview of use casethat together typically describe all aspects of urban air mobility.

List ofacronyms

Acronym Definition

ADSB Automatic Dependent SurveillanceBroadcast
AFIS Aerodrome Flight Information Service

AMC Acceptable Means dompliance

AMU-LED Air Mobility Urbang Large Experimental Demonstration
ANSP Air Navigation Service Provider

ARC Air Risk Class

ATC Air TrafficControl

ATM Air Traffic Management

ATZ Aerodrome Traffic Zone

B2B Business to Business

B2C Business to Consumer

B-VLOS Beyond Visual Line of Sight

Cc2 Command and Control

CIS Common Information Service

CISP Common Informtion Service Provider

CNS Communication Navigation and Surveillance
CONOPS Concept of Operations

CTR Control Zone (o&n airport)

DG MOVE Directorate General MOVE (of EC)

EASA European Union Aviation Safety Agency

EC European Commission

Founding Members
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Acronym Definition

ERP Emergery Response Plan

EVLOS Extended Visual Line of Sight

eVTOL Electric Vertical Takeff and Landing
GCS GroundControl Station

GRC Ground Risk Class

HEMS Helicopter Emergency Medical Services
HPL High Performance Layer

HPV High Performance Vehicle

ICAO International Civil Aviation Organisation
ID Identification

JARUS Joint Authorities foRulemaking on Unmanned Systems
NAV Navigation

NL The Netherlands

NSA National Safety Agency

PIC Pilot in Command

SAIL Specific Assurance and Integrity Level
SBP Supplementary Data Service Provider
SESAR Single European Sky ATM Research
SJuU SESAR Joint Undertaking

SORA Specific Operations Risk Assessment
SP Spain

SPL Standard Performance Layer

SPV Standard Performance Vehicle

UA Unmanned Aircraft

UAM Urban Air Mobility

UDP Uniform Daylight Period

UAS Unmanned Aerial System

UK United Kingdom

USSP U-space Service Provider

UTM Unmanned Traffic Management

VLD Very Largescale Demonstration

VLL Very Low Level

VLOS Visual Line of Sight

WP Work Packge

1.6 Contentsof this documern

Chapter 2 of this document describilne method used tset up the full generic set of UAM use cases
and scenarios.

Chapter 3 contains the higlbvel overview of the work performed and identifies all elements that
together corstitute the use cases and scenarios. The chapter contains thistublf use cases and
scenarios so that the reader who is interested in a #&el overview can suffice with reading this
chapter only.

Chapters 4 and 5 elaborate the use cases and smeEnggspectively in detail.
Founding Members 13
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2 Methodology

The purpose of thigleliverable is to mapselect anddescribe the UAM use casesd scenarios
deemed as most interestirtg test in the AMULED demonstrations. To this end, this deliverable takes
the work performedn deliverable2.1 Operational Safety Analysis and Con¢2pandD2.2 AMU
LED Concept of Operations for UABJlas a basisThis documentidentifiesa full list of scenarios, so
that for the AMULED demonstrations a wetiotivated choice can be made.

The result is a complete and extensive list of use cases and scenarios that will form the basis for the
AMU-LED demonstration scenarios. The work is carried out in four steps as indicated below.

scenarios
wScenario template
wScenariadescriptions

wUse Case template
wUse Case descriptions

winput: D2.1 Use Cases
winput: D2.2 CONOPS
wList of use cases
wList of scenarios

ist of Use Cagd
and Scenario

Elements
wActors

wCharacteristics

laborated lis
use cases

2.1 ldentify the list of use cases

Use cases are consideredlie a list of actions or event steps defining the interactions between

actorand a system to achieve a g¢a]. TheyNB LINB &Sy i YA daizya gwhaial 1 SK

description at high level of the actions steps conislered A use case can typically be elaborated by

2yS Yy2NXIf WolaArAoQ Ft2¢ FYyR I FSg Ll2aairotsS It 4GS

A use case typically describes the way aném@l S NJ ¢ yiGa G2 & dza&seéribdwhate aiSYY

that system does in response to requestsnfirthe enduser, i.e. describe the conversation between a
a2a0SY IYyR AlGa dzaSNHAULIT dzadzZ ffe& NBFSNNBR (2 |
A An actor, which is the user interacting with atsys;
A A system; in AMWED, this is the UAKQ & & & (i 8 ¥n@irorfimgnt with a number of drone
operations;
A A goal or goals or objective(s);

The list of use casder AMU-LEDfollows from the work performed in deliverable DZ2]. Theuse
cases mentioned in therill be assemble into one list and each use case is describedigh level,
where the relevantJAM elements are considere@nly use cases withldAMelement areconsidered
in this document.

Founding Members 14
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Typical examples of use emsarel Y G+ ANJ O2 YYdzii S lasKnditédélite8 & S NIDA OS¢

2.2 ldentify the list of scenarios

From deliverableD2.1[2] and D2.23] and the list of use cases, a listditinctiveelements ofthe
scenarios was identified. The list includes the following:
a. Use case(s) to be usedhere can be more than 1 usmses that can fit a scenario;

Airspace control: Controlled/ Uncontrolled
Airspace type: X, Y, ZaH, ZaS, ZuH, ZuS
Environment: vertipd, in-flight (air);

Actors: USSP, ANSP, manned tradfic;
Minimum UspaceServiceneeded;

g. Operationsnominal off nominal(disruptive)

-0 oo0CT

Using the main elements as a starting point, et of scenarioss defined. Typical examples of
scenarios aré NI A LJ2 NI 2 LdBMNptiah ingndgerberdtldy R &

2.3 ldentify actors andcharacteristics

As a first step, the list of actors that can play a rol&A&Mis determined, based on the list that is
identified in the AMULED CONOPS.

In order to ensure that each asase is describad sufficient detail and sufficiently distinguishes from
other use cases, a list of characteristics is setAupharacteristics ameasurable unit tha for this
document, relates to UAM and allows to provide an overview tohgether typically describg all
aspects of urban air mobility.

Typical characteristics ar@edicated takeoff site vs. nordedicated takeoff site, & LINtk & dh#
Tt A 3 K pagload typR dd

2.4 Describethe use cases

A template to describe each single use casesed, where the actions or event steps for the
stakeholder are described and a link to the characteristics is nmfdtase cases found in step oare
elaborated here, so that a complete UAM use case reference list is set up.

The use cases are describadhe templatethrough the following:

Use case name = clear identification of the name of the use case;

Objective = distinctive aim of the use case;

Summary = summary of the mission, including what makes it urban air mobility;
Actors& Responsibilities relevant stakeholders (humans and/or external systemish a
description of their roles

Preconditions = what conditions are necessary before thssimn can start;

Trigger = what causes the use case to start;

Characteristics =used to characterise the case based on a list of specific elements
Flight phases = aspects of the different flight phases;

SORA aspects = anything related to the risk assassof the flight;

Assumptions = anything considered as a given fact in the use case;

= =4 4 -4

= =4 =48 -8 -8 -9
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1 Sequence of eventslist of nominal and nomominal events/steps that take place in the use
case. The focus will be on the drone flight, not on the typpeglload stepsA stiematic
presentation of the interaction between thectors describes the flow in more detail.

2.5 Descrbe the genarios

A template is set up to describe the scenarios, based onuizecases and elemenssich asactors,
services, infrastruare or airspacehat allows all AMLLED CONOPS elements to be consideked
part of scenarios, several situatioase identified, where situations areonsidered to b& given set
of alternativecircumstances (e.g., the combination of actors, services, UAS platfmrars;ironment)
envisagedo assess the operational concepts and technology solutions proposed byL&Uh this
way, one scenario allows for testing more than one situation.

Scermarios are describeth the templatethrough the following:

Goals = clear definitiotihe aim of the scenario;

Summary = brief description;

Main actors & Responsibilities = Relevstatkeholders and their roles;
Potential use cases = Most relevant use cdsethe scenario;

Minimum services needed = List ospace services needed in the scenario;
Situations = List of alternative circumstances.

=A =4 =4 =4 =8 =9
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3 Identification and Characterisation dflse
Cases and Scenarios

This sectiorgives an overview ahe use cases ideified. First,the list of use cases and the list of
scenariosare presented. A overview of all relevanactors is madgfollowed bythe identification of
the characteristics talefine the usecase

Finally, the list of scenarios is set up.

3.1 Overview of 1se cases

The AMULEDOperational Safety Analysis and Cond@pprovidesan overview of the state of the art
on businesscasesand mission typedor Urban Air Mobility. Following discussions and while
performing the elaboration of the use cases, some new ones are intrad@iteough this overview
the finallist of UAMusecasedas been identifiedseeTablel.

Use Case Descrption Business case example fc
smart cities

Air Commute Shuttle Scheduled service along fixed routes and/ol Airport  shuttle, ©mpany

Service fixed time schedule for the transport of peopl shuttle, office to office travel
with at least one takeff andlanding site in an aerial sightseeing tours
urban environment.

Air Commute Taxi Servic On-demand service and routes for the transpc¢ Air taxi, transport to events
of people,with at least one takeff and landing
site in anurban environment

Air  Transport  First Highpriority transport of people for first Air ambulance to transpor
Responsdparamedic) response services to a location in an urk doctorsfrom a hospital to ar
environment. accident site.

Air  Transport  First Highpriority transport of people for first Air ambulance to transpor
Responsdpatient) responseservices froma location in an urbar injured peopleto a hospital
environment.

Surveillance Video footage, pictures and other droni Poli@ law  enforcement,
solutions to provide surveillance capabilities = natural disaster aid, aeric

security
Scientific Research Studies condued with drones for scientific Aerospace, migration pattern:

research in different research topics

Public  Services Firs Provision of first response, dh-priority public Firefighters, natural disaster:
Response services in the city such as firefighting or natu police services
disaster aid.
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Public Services Nofirst
Response

Provision of dayo-day public services

SESAR

Trash collectionsnowplough

Last Mile Deliery Service Drones to carry out the last leg of the delive Aerial warehousing, interoffic

Point-to-Point Delivery

High priority Delivery

Inspection

Aerial Photography

Construction &
Maintenance Work

route, e.g., from a maiwarehouse or a foca
point to its final destination

Delivery of heavy e¢go between two sites, of a
least one is in an urban environment

Hightpriority delivery of first response equipmer
and goods

Use of drones for thenspection of infrastructure
(e.g., roads, vessels, buildings, power plants,

Video, pictures and visual reporting from the i
of objects and events in an urban environment

Congruction and maintenance of infrastructur
and buildings, such as painting and wind
washing, to replace current access methods s
as pulley platforms

Tablel UAM Ug Cases

delivery of documents
delivery of goods

Heavy cargo delivery

Humanitarian aid, higipriority
medical delivery

Infrastructure inspection
aerial warehousing

Recreational  photography,
aerial showcasing, filming, tv

Construction and matenance
of buildingsand infrastructure.

Thislist will form the basis for the further elaboration of use cases in this docuraedtwill be used
to identify the most interesting use cases to be demonstratethe AMULED project

3.2 Overview of actors

Followingthe AMULED CONOR3, the following actors can be founahere the list is elaborated
while extending the use case descriptions
1 Operator =Legakentity operating or intendig to operate one or more SPV/HPV aircraftey
shall establish a contract with one certified USSP of their choice providing the mandatory set
of U-space services in the airspace of operation
9 Pilotin Command (PIC)adividualultimately responsible fosafely conducting the flight of a
SPV/HPV by operating its flight controls, either manually or, when flying automatically, by
monitoring its course and remaining able to intervene and change its course at any time
1 Competent Authoriy = They will providesafety oversight and lead on regulatory framework
for the UTM/UAM, service provider certification and oversight of the different services in
order to protect the public and consumers of UTM services. This will include guidance about
the appropriate levelsf safety, development of approvals, licences and registration for UTM

participants

1 USSPs managing HPV traffic will also be under the responsibility of the authorities, so that
Competent Authorities will be responsible for their dication and oversigt, as well as,
carrying out the necessary audits, assessments, investigations and inspections as established
in their oversight programme

1 Common Information Servid€C1§ Provider= provides access tanformation onhorizontal
and vertical limits of thé&J-space airspace, the requirements for accessing such airspace, a list
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of available certified USSPs, any adjaceaplke airspaces, UAS geographical zones and static
and dynamic airspace restrictigns

1 U-space ServicBrovider USSPs are in charge of sagmg operations planning, flight intent
sharing, strategic and tactical deconflictionanagement of NetworDs, access to relevant
information like weather and navigation, emergency managements serviiespace
management functions and offominal ogerations.They exchange information with
other USSPgAIr Navigation Service Provide/sNSPand CIS and receive supplemental data
supporting operations management from tisaipplementary Data Service Provide3DEP

1 Air Navigation Service Provider (ANSR provider thatprovidesair navigation servicggrom
coordinating and documenting airspace structure, issuing aeronautical information
publications to managing air traffic control) to ensure safe segregationaoined traffic in
controlled Uspace aispace from UAS

1 Supplemental Data Service Provider (SD@R)revider thatprovidesaccess to supplemental
data such as ground and terrain data modelling, population density, weather information,
cellular coverage,te;

9 Vertiport Operator = They are respsible for managing ground operations, overseeing
ground safety, security (including cybersecurity), boarding procedures, and charging and
refuelling theUASs. An alternative landing site needs to be providedase of emergengy

I UAM Customer = The eagberof the service offered by the operator.

Figure2 givesa graphical representation of the actors contributing to and @ieg within the UAM
framework

U-space Service Provider (USSP) C 1 Information Service (CIS)
- operations planning support - limits of the U-space airspace
- strategic and tactical deconfliction | |- requi ts for ing airspace

Framework enabling drone operation

Air Navigation Service Providers (ANSPs)
providing framework to ensure safe

Competent Authorities
- information on aeronautical and

non-aeronautical no-fly zones / I segregation of manned traffic in controlled

- post-flight reports reviews U-space airspace from UAS

Supplemental Data Service Provider (SDSP)

—
Vertiport Operator (% (% % access to supplemental data e.g. ground and
managing ground operations incl terrain data modelling, population density, etc,

N N Operator Pilot in UAM
safety/security, boarding, — Comand Customer

charging, etc.

Figure2 Overview of actors

3.3 Use Cas€harateristics

Characteristics are used to describe the use caseharacteristic is a feature or quality belonging to
the use cases to identify them.

Characteristics are set up such that they allow a distinction to be made between the use cases. Only

aspeds concerned with the urban operation will be consideesdrdevant here
Founding Members 19
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3.3.1 Requirements to define the characteristics

In order to ensure an exhaustive and relevant list of characteristics to define the use cases, the
consortium has determined a set of reggmentsfor this. These requirements ensure that the list of
characteristicgsrational and relevant for the project. A total ninerequirements haebeen defined:

1. The characteristics will have to be atomic, specific, objective and measurable.

2. The chaacteristics shall take into account urban air mobility facteteh aghe impact of
buildings both in surrounding air streams and multipath effects on electromagnetic signals.

3. The characteristics shall reflect the transitional mediterm challenges, witin a relatively
mature Uspace environment.

4. The characteristis shall comply with AMUEDCONOP,Sncluding airspace structure, UAM
services, separation and conflict management, integration with manned aviation, etc.

5. The characteristics shall describe #hiecraft including size, performangeayloadand
frequency @ the operation

6. The characteristics shall describe the operational environraadttheir capacity limitssuch
asairspace ground infrastructure ooverflying area

7. The characteristics shallpport the specification othe level ofprioritisationneeded fa
each use case.

8. The characteristics shalipport the identification othe relevant factore ¥ G KS dza S Ol
environment benefits, and risk factoi@ compliance with environmental obltjons and
the level of impact of a concrete operatiimsociety

9. The characteristics shall specify the privacy concerns with regard to the protection of
personal data.

3.3.2 Description ofthe characteristics

Characteristics are used to give distinctive featuto use cases. They are related to UAM and can be
specified at use case levad a measurablenit. The following characteristics have been identified
Operation type

Airspace

Privacy concerns

Public aceptance

SAIL level

Payloadype

Priority

=A =8 =8 =4 =8 -8 =9
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Operation
EachUAM operation consists of a preparation phased a takeoff, in-flight, and landingpart. After

the flight, ppst-mission activitiesvill be required Theoperatiors can be classified depending on three
different aspectsschedule, route, and requickinfrastructure

Considering theschedule two different types of operations are possible:
9 Fixedscheduled: The operation is prepared in advance, so the timespetifies when the
operation has to be performed is paefined
1 Ondemand:The operationis notpreviously scheduledyut is requested at a givetime. In
some cases (emergenciet)has to be performed aguicklyas possible.

Depending on the restrictions related to thieute to be flown, two categories arpossible
1 Fixedroute: the aircrafi Q& (i NI O definéd andmBr&id e2stimind réstriction to follow
it. So, the vehicle must fglong predefined fixed waypoints
1 Flexibleroute: typically, the takeoff and landing places are fixed, but the route between them
is not strict, so dferent paths can be chosen to achieve the final destinati@&planningof
the path during thedlight ispossible

Depending on theequired infrastructurefor the operation, thevehiclecantake-off and landfrom a
dedicated or a nofedicatedsite:

1 Dedicated takeoff/landing site:vertiports, including chargingefuelling, maintenance and
passenger and cardgmandlingfacilities. The procedures for tal@f and landing are clearly
published and will be followed;

1 Nondedicated takeoff landing siteno infrastructureis available for taking off or landing; a
aAGS oAttt ySSR (2 0SS aLRUGSR a2y (KS TFteto

Theseelements creat the following characterisation of the flight:

Phase Options
Preparation Fixed schedule
On demand
Takeoff Dedicated takeoff site

Non-dedicated takeoff site
In-flight or aerialwork Fixed route

Flexible route

Landing On a dedicated landingjte

On a nondedicated landing site

Table2 Operations

Airspace

Aircraft must comply with the requirements of théass of airspace in which they are operating. This
requirement applies to equipage amapability to fly in the designated-Space airspassd.e. access

is conditional on meeting the requirements.

Classe are High Performance Layer (HPL) or Standardrifexhce Layer (SPL).
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AMU-LEDproposes, as an extension to ti@ORUSoncept[4], a division in airspaces, based on the

conflictdetection and resolution capabilities of tligones as follows:

1 X VLOS and-¥LOS flights are possbivherethe PIC remains responsible for collision
avoidanceNo Conflict resolution servids available here

Y: will offer strategic conflict resolution.

ZuS controlled byone or moreUSSB, will facilitate flights of Standard Performing Vehidles

dense traffic environmentswheretactical deconfliction servicemre offered

9 ZuH controlled by one or more USSR8lI| facilitate flights of High Performing Vehiclesg
air-taxis) in dense trafic environments where tactical deconfliction servicesre offered,
adapted to HP\bperations Furthermore vertiport flow managemenis offered.

1 ZaScontrolled by one or more USSRath tactical deconfliction from ATC. FligletsSandard
PerformingVehicles in controlled areasill take place througkhe collaborativeinterface with
ATC

1 ZaH controlled by one or more USSPs, with tactical deconflicting from RigBts ofHigh
PerformingVehicles in controlled areagill take place through the collaborative interface with
ATC

1
)l

Note: Each of the aboveonerequirements are the legal minima based on current regulatory guidance
and the CORUS concggBSPmay provideadditionalvalueaddedservicesn any of these airspaces.

Privacy concerns

UAM operations willake placeaboveand in betweerbuildings and pople. Some of theseperations
will be carriedout with drones equipped with cameraghus creatingprivacy concera Privacy
concerns depend highly on the equipmasitthe drone and the purpose of the missidhough even
drones without cameras usuallgise concernsPerceptionis a major factor iprivacy concernand
drones may be considered invasiwhen passing byven if thevehicle is not carrying a camera

One factor that is to be considered in the further development of payload systems, lilerasis to
ensure that data igathered anonymous.

Thedistance a drone is passing by is relevantdrivacy concerns.

Usually, if the nature of the mission concerns emergency response, people tend to accept the violation
of privacy easier.

Classificatin for privacy concernsan be high or low:
9 High:operations that easily raise privacy concerns among the pui#iogvehicles equipped
with cameras and/or operating close to people
1 Low operationsthat have little privacy concerns among the publias the vehicleis not
carryinga cameraand/or performing a highvalue service

Public acceptance

Public acceptancdepends on a humber of parameters that allows us to estimate the acceptability of

UAM operations.Some of hese parameters are theocietal impact and availability of the UAM

service the noise generated, and thgeneralperception of thepublic (incl. pwacy)among other

things Therefore, depending on these factorsy astimation can be madéere on the level of

acceptance:

9 HighPublicAccepance is expectedfor UAM operations that bring a clear added value to

society, and that are equally accessible to everyonesuch as medical services or law
enforcement.
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1 Medium public acceptands expected from UAM operatiortisat have limited access arath
unclear added vaki

1 Low public acceptance is expected frefAM operations that have very limited access, cause
nuisance to the publiand/or generate concerns.

Specific Assurance and Integrity Lev8AIL

EC regulation2019/945 [6] and 2019/947 [7] provide the basis for the Specific Operations Risk
Assessment (SORKethodology to assess the risk of any given UAS operafiooordingly the
Specific Assurance and Integriteve(SAll.is cetermined by the final valusof the Ground Risk Class
(GRC) anthe residual level of the Air Risk Class (ARC). The former is relateslrisk of a person
being struck by the UAS and it depends on the size (or &ieedrrgy ofthe UAS and the operathal
scenario(VLOS or ®/LOS, population density, etcThe latter, is related to the intrinsic risk of mid
air collision and it depends on theaffic density (airspace class, proximity to airfields, flight level,
segregated airsqce, etc.).

Accordingi 2 G KS NBOSyidfeée LlzmftAakKSR 9! {! a3dzARStAySa
WALISOATAOQ OF S32NE | ¢dendidd oh theaSARE af &rfy giveryopdrdtidn[the L L L
operator might be requested to obtaian authorisation appraai from the corresponding National
Supervisory AuthoritfNSA) unless it is covered by a Standard Scenaia a design verification

approval orevena Type Certificatefrom EASAor the aircraft in question

1 SAIL values d&ind lican be accepted ihe NSA following a simple declaration of compliance
by the operator without the need for EASA to verity the aircraft design.

 SAILvalues dfland IINBIj dZANB | GaaAYLX S¢ 9! {! RSaArA3ay @SN
the full design of the UAS, the figation means linked with the design and the enhanced
containment function. In this case, the Special Condition for {Ligtfi¢ Medium RisK8] is
proposed as design verification basis.

9 SAIL valuesf V and Vtequire the isuing of a(Restricted)Type Certificate for the aircraft by
EASA following Part 21 requirements

Payloadtype
The regulatory framework today provides a basis from which to defieertkes for the carriage of

goods or people.g.,need for alicense insurance andinancial checks et@he payload typecarried

for commercial reasonsyill determine the associated risk, insurance requirement and therefore the
regulatory oversighaligns with the existing framework for UAS., 2019/945[6] and 2019/947[7].

For exampleonly operations in thecertified categoryare allowed to arry dangerous goods urban
areaswhile cameras and other sensors can be carried by all drone categories.

Payoadscanbe characterzed asfollows:
1 Cargo
o Dangerous goods are defined by each coumtit international agreement at ICAO
o0 NonDangeros payloadstypical used dér aerial worke.g., photography, survey and
advertising.
o0 High valueor sensitivegoods(blood, organsvaccines or similaor high value cargo
(money, jewelry,
1 Passenger
o Commercial;
0 Recreational
o Air Ambulancgdoctor or patient).
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Priority type
UAVoperations can be divided intditee categories of priority.
- The emergency category includes operatiorithvthe intent to provide lifesaving goods or
similar to the desired location or rescue one or more persons from-ghlieatening location
or situaton. This can include organ, blood or vaccine transport, or transportation emergency
equipment to peoplen need (food, water, first aid equipment, shelter material, etc.),
comparable to emergency helicopter operatiortSmergency operations also related to
surveillance missions by police and fire fighters in case of accidents and incidents;
- The contingency cagory concernsall nonrnominal or critical states of all drone operations.
Highest priority will be given to this cateiy when lves are in danger dier in the air vehicle
(air taxi) or on the ground
- Standard operations include every operation which slowt fall into theany of the other
categoies.

3.4 Overview of scenarios

Nine different scenariobave been defined

1. NominalVertiport flow managementn Zy,
NominalVertiport flow management irZg
Nominal HP\perations inHPLwithin Zaairspace
NominalHPVoperations inHPLwithin Zuairspace
Prioritizationof SPVand mannedaviation over HP\/s
Nominal SPdperations inSPL
Disruption management afertiports in Zy
Disruptionmanagement aVertiportsin Zg
Disruption management in HPL wittdn/Za

©CONO A WN

Table3 gives a crosseference between the main actors as defined in the use cases ssphte
services versus the nine scenarios.
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Nominal Off-nominal
Vertiport In-flight Vertiport/ | Vertiport In-
In-flight flight
Zu Za Za Zu ZulZa Zu Za ZulZa
Scenarios S1 S2 S3 S4 S5 S6| S7 S8 S9
Cl® x X X X X X X X X
USSP: x X X X X X X X X
SDSF  x X X X X X X X X
g HPV Op x X X X X X X X
g SPVOr x X X X X X X X X
ATC X X X X X
Vertiport Op. X X X X
Manned aircraftOp. X X X X
Geocawareness X X X X X X X X X
Aeronautical Info  x X X X X X X X X
management
Network ID /tracking x X X X X X X X X
Surveillance date X X X X X X X X X
exchange
Traffic information service X X X X X X X X X
Flight authorzation  x X X X X X
Dynamic geofencin¢ x X X X
@ Vertiportflow  x X X X
g management
% Weatherinfo x  x X X X
Geospatial info  x X X X
Procedural Interface witt X X X X X X
ATC
Collaboative Interface X X X X X
with ATC
Conformance monitoring X X X X X X
(Advisory) Tactical de X X X X
confliction
Emergency managemer X X X
NAV & C2 monitoring X X X X

Table3 Cross reference tablef actors and services in the nine scenarios
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4 Use Case Descriptions

This chapter will describe tHeAMuse caseglentified by AMULEDN separate table.

4.1.1 Air Commute Shuttle Service

Air CommuteShuttle Service

Objective Transport of people on a fixed sahded route

Summary Scheduled service along fixed routes and a fixed time schedule for the transport of people
at least one takeoff or landing site in an urban environment

Actors & - Operator: responsible for planning the missiamdecomplying with the performance

Responsibilities

requirements applicable in the-Epace airspace where the mission takes place.
PIC: responsible for conducting the flight and check the information and alerts
received throgh the Uspace services

USSP: responsible forquiding Uspace services

CISP: responsible for providing common information service

SDSP: responsible for providing additional relevant data

ANSP: responsible for providing information of manned aircraft aireg in that
airspace

Vertiport Operator: operdon management

UAM Customer

Preconditions

Passenger has a ticket, flight route approval from ATC/USSP (route reservéavarable
meteo conditions) and eVTOL gight checks have been performed.

Trigger Time (to go)

Characteristics Airspace| Low Privacy Medium SAIL V or VI | Payload: Standard
Y, ZaH| Issues Public passengers priority
ZuH Acceptance

Flight Phases Preflight: Takeoff: Dedicated In-flight: Fixed route  Landing Dedicated
Scheduled site site

SORA Aircraft must be in the certified categp

Assumptions - Vertiporttraffic management must be in place

Mission is performed in theligh-Performance Layer
A time-dependent shuttle service will fly even if no passengers have boarded

Sequence of events

PN

Passenger arrives &ertiport and boards theeVTOL
Take off from known location

Fly along a fixed route at fixed time

Land at &known location
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4.1.2 Air Commute Taxi Service

Air Commute Taxi Service

Objective On-demand putes (last minute or fixed scheduled) for the transport of people to events i
urban environment.
Summary Ondemand service and routes for the transport of people, with at least one-tékand

landing site (fixed vertiport at multimodal transportib, point of interest or any vertiport ir

the city network and ad hoc vertiports gioyed for special events) in an urban environmer

Actors & - Operator: responsible for planning the mission and complying with the performa

Responsibilities requirementsapplicable in the k$pace airspace where the mission takes place.

- PIC: responsible for conducting the flight and check the information and alerts
received throgh the Uspace services

- USSP: responsible for providingsphce services

- CISP: responsible fproviding common information service

- SDSP: responsible for providing additional relevant data

- ANSP: responsible for providing information of manned aircraft ajireg in that
airspace

- Vertiport Operator: operation management

- UAM Customer

Preconditions Passenger has a ticket, flight route approval from ATC/USSP (route reserved and fav
meteo conditions) and eVTOL gight checks have begmerformed.

Trigger Passenger books the air taxi service.

Characteristics Airspace| Low Privacy Medium SAIL Vor VI | Payload: Standard
Y, ZaH|] Isues Public passengers | priority
ZuH Acceptance

Flight Phases Preflight: On- Takeoff: Dedicated In-flight: Flexible route. Landing Dedicated
demand site site

SORA Aircraft must be in the certified category

Assumptions - Vetiport traffic management must be in place

- Mission is performed in the HigRerformance Layer

Air taximay fly without passenger to pick up passengers on demand
Passenger arrives at vertiport and boards the eVTOL

Take off from know location

Fly along a flexible route (eslemand)

Land at a known locatioof a vertiport.Landing can take place at a site that is
dedicated for drone operations or at a location that is not equipped for drone
operations

(Refer to appendix A for thelfdescription of event sequence)

Sequence of events

PN P

Table5 Air Commute Taxi Service Use Case Description
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4.1.3 Air Transport First Respae (Paramedic)

Air Transport First Response (Paramedic)

Objective Air ambulance to deploy paramedic

Summary High-priority transport of people for firstesponse services to a location in an urba
environment.

Actors & - Emergency Control RoogiTriggering and monitoring mission

Responsibilities - Operator: responsible for planning the mission and complying withp#réormance

requirements applicable in the-Ebace &@space where the mission takes place.

- PIC: responsible for conducting the flight and check the information and alerts
received through the $pace services

- USSP: responsible for providingsphce servies

- CISP: responsible for providing common informaservice

- SDSP: responsible for providing additional relevant data

- ANSP: responsible for providing information of manned aircraft operating in that
airspace

- Other air space usersComply with traffic maagement procedures

- UAM Customer(s)

Preconditions - Need for deployment determined by emergency control room
- Preflight checks completed
Trigger A call to an emergency control room about an incident requiring a paramedic on site
Characteristics Airspace Y| Low Privacy High  Publici SAIL V or VI| Payload: Priority -
ZaH, ZuH Issues Acceptance passengers | Contingency
Flight Phases Preflight: On  Takeoff: Dedicated In-flight: Flexible Landing: Non
demand site route Dedicated site
SORA Aircraft must be in theertified category
Assumptions - USSP and UAM traffic management must be in place
- Mission and autonomous flight plannirge performed in the HigiPerformance
Layer

- eVTOL must be able and allowed to fly out of UDP
eVTOL certified and approved to be usedgassengetransport
A call to an emergency control room about an incident requiring a paramedic on
or transport of a patient to a hospital
Identification of location
Emergency control room locate the nearest air ambulance
Air ambuance recéves data of the location
Flight planning software plots a route (checkfhyozones, plot safest way in regards
to ground riskg taking into account airspace restrictions)
Flight route data exchange through USSP to flag aiighity flight to be visibé to
other UAM users and aviation users
7. Takeoff from a known location
8. Flight along a flexible route
9. Land at an unknown location
(Refer to appendix A for the full description of event sequence)

=

Sequence of events
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Table6 Air Transport Fat Response (Paramedld$e Case Description
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4.1.4 Air Transport First Respons@dtient)

Air Transport First Response (Patient)

Objective Air ambulance to transport injured person

Summary Highpriority transport of people forfirst-response services from location in an urbar
environment.

Actors & - Emergency Control RoogiTriggering and monitoring mission

Responsibilities

Operator: responsible for planning the mission and complying with the performa
requirements applicable in the-Epace airspace wherthe mission takes place.
PIC: responsible for conducting the fligh

USSP: responsible for providingspace services

CSP: responsible for providing common information service

SDSP: responsible for providing additional relevant data

ANSP: responsiblerf@roviding information of manned aircraft in that airspace

Preconditions

Need for deployment determined gmergency control room
Flight planning performed, validated and approved by USSP
Preflight checks completed

Passenger or npassenger confirmed liere takeoff

Trigger A call to an emergency control room about an incident requiring transport of a pateat
hospital

Characteristics Airspace| Low Privacy| High  Public SAIL V or VI | Payload: Priority -
Y, ZaH| Issues Acceptance passengers Contingency
ZuH

Flight Phases Preflight: On Takeoff: Dedicated or In-flight: Flexible route Landing:  Dedicatec
demand non-dedicated site site

SORA Aircraft must be in the certified category

Assumptions - USSP and UAM traffic management must be in place

Mission andautonomous flight planningre performed in theHPL
eVTOL certified and approved to bsed as air ambulance
Medical personal on site to initiate piekp and assist in securing patient

Sequence of events

e Nk

o1

©ooNo

10.

11.
12.

Hospital control room receivesaall requiring tansport of a patient to &ospital
Emergency control room locate the nearestainbulance

Air ambulance receives data of the location

Flight planning software plots a route (checkfihyozones, plot safest way in regard:
to ground riskg taking into accant airspace restrictions)

Flight route data exchange through USSP to flag aiighity flight to be visible to
other UAM users and aviation users

Takeoff from a known location

Flight along a flexible route

Land at an unknown location

Flight planning aftware plots a route (check nfty zones, plot safest way in regard:
to ground rsk¢ taking into account airspace restrictions)

Flight route data exchange through USSP to flag afrighity flight to be visible to
other UAM users and aviation users

Flight along a flexible route

Land ata known location

(Refer to appendix A for thall description of event sequence)

Table7 Air Transport First Response (Patidoge Case Description
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Surveillance

Objective Information gathering by aerial footage for safety and security purposes.

Summary Surveillance flights with at least one také or landing site. Environment depends on the ty
of operation (e.g. scheduled or emergency flight), but can be in both urban andinban
environments (e.g. business parks, industrial sites, hartsics).

Actors & - Operator: responsible for planning the mission and complying with the performa

Responsibilities

requirements applicable in the-Ebace airspace where the mission takdace.
PIC: responsible for conducting the flight

USSP: responsible for providingspace services
CISP: responsible for providing common information service

SDSP: responsible for providing additional relevant data

ANSP: responsible for providing infwattion ofmanned aircraft operating in that

airspace

Preconditions

Activities have to meet the requirements of the existing legal framework

Trigger Regular operations based on a schedule (e.g. security surveillance)

Characteristics Airspace| High Privacy Low Public| SAIL I or Il Payload: Standard
X, Y,| Issues Acceptance Cargo priority
ZaSZuS (Camera

Flight Phases Preflight: On Takeoff: Dedicated In-flight: Fixed route  Landing: Dedicated
demand site site

SORA BVLOSsparselypopulated or populatedarea, max. characteristic dimensions <3 m, E
parachute (optional), below 500ft, controlled or uncontrolled airspac§padce, ADB In

Assumptions The surveillance mission is performed because it provides benefits with respemther

surveillance metanisms.

Sequence of events

1.
2.
3.

4.

Preparation for scheduled surveillance flight
Takeoff and fly to scheduled surveillance object via scheduled route
Activate surveillance system(s) to inspect object or to supporetihergency

response team(s)

Return to laling area or any other known landing location
(Refer to appendix A for the full description of event sequence)
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4.1.6 Scientific Research for UAM

Scientific Research for UAM

Objective Studiesconducted with UAS and manned eVTOL platforms for scientific research in diff
areas (e.g. new technologies and platforms demonstrations, certification flights, etc.).

Summary Custom (aehoc) missions subject to restrictior(segregation, restriedd overflown areas,
operating times, etc.)

Actors & - PIC: responsible for safely conducting the flight.

Responsibilities - UAS Operator: responsible for requesting special authorization (if needed) from

and conducting safety assesent.

- USSPANSP: reponsible for providing dpace and Air Navigation services and
managing traffic.

- CISP: Responsible for providing common information service

- NSA: responsible for approving the requested research mission according to the
established hitations.

- SDSP: regmsible for providing supplemental data required to accomplish the
research mission.

Preconditions - The operator has received appropriate approval (e.g. permit to fly) subject to ce
limitations (e.g. segregation, restricted overflown areas, operdiimgs, exceptions
to U-space rules and procedures, etc.).

- Impacted USSPs/CIS/ANSPs are duly infdramel have established the necessary
O22NRAYIFGA2Y (2 YIylF3aS GKS adzy/dzadz f

Trigger Ad-hoc flight(s) needed to accomplish scientific research mission

Characteristics Airspace| Low Privacy] Medium SAIL: Payload: n/a | Standard
X, Y,| Issues Public depencent on priority
Zas, Zus Acceptance | vehicle

Flight Phases Preflight: On Takeoff: Dedicated  In-flight: Fixed route = Landing: Dedicated
demand site site

SORA It will depend on the type of operation

Assumptions These are nopriority missions thatmight be subject to limitations in the case
demonstrations and certification flights.

Sequence of events 1. Either a customer contracts the operator to undewaresearch or theperator/

manufacturer itself neeslto perform the flight to demonstrate/tetscapability.

2. The operator requests approval to NSA if the mission requires so (not covered t
current regulation or rules of air).

3. The approval is granted (aitimitations)

4. The operator coordinates with involved USSPs/ANSPs prior to performing the
missbn

5. Once authorized to do so by USSP/ANSP, the operator completes the mission

6. The mission is monitored by USSP/ANSP and the operator is provided with the
requiredU-space and Air Navigation services.

7. Postops process if needed

(Refer to appendix A fane full description of event sequence)

Table9 Scientific Research for UAlNse Case Description
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4.1.7 Public Service First Response

Public Sevice FirstResponse

Objective A public service is to rapidly but safely deploy a UAV to the site of an emergency in
(natural disaster e.g. building collapsing due to earthquake) to deliver urgent supplies
capture intelligence for &arge-scak follow-up response.

Summary Provision of a first response, high priority public service in the city (such as firefighti
natural disaster aid).

Actors & - PIC(of first responding drone] responsible fosafely conductinghe flight.

Responsibilities

- Operator: responsible foriggering the mission on the emergency being reporte:

- Other trafficg to respond to tactical commands of UTM due to priority traffic.

- USSR To approve transit requests as required.

- CISP: responsible for providing commoroinfation service

- SDSPresponsible for providing additional relevant data

- ANSP: responsible for providing information of manned aircraft operating in the
airspace

Preconditions

- Emergency has triggered a response.
- The UAM/UAV is equipped with suitable p@ad of first respondesupplies and
appropriate sensors e.g. InfiRed etc.

Trigger Emergency has occurred and the public service has chosen to deploy a First Responder
through UAM.

Characteristics Airspace: X, | Low Privacy | HighPublic | SAIL: Payload: Priority -
Y, ZaS, ZuS,| Issues Acceptance | dependent cargo emergency
ZaH, ZuH on vehicle

Flight Phases Preflight: On Takeoff: Dedicated = In-flight: Flexible Landing: Non
demand site route dedicated site

SORA It will depend on the type of operation

Assumptions High priority missions thatre performed through UAM due to the higher effectiveness of t

operation.

Sequence of events

1. Emergency triggers a response from Public Service.
2. Afirst response UAM/UAV mission is initiated by the fiessponde central
coordination.
3. The flight plan has been filed with the UTM.
4. When required, transit is confirmed with ATC.
Non-Priority Flights are tactically deconflicted and confirmation of conformance
received.
Mission begins and flight takexf
Fidht trangt to destination.
Vehicle delivers supplies and relies sensor information.
Vehicle remains onsite in standby more (assuming no additional sequential
missions are required), in case of additional information required.
10. Vehicle returns to base as neiged bythe first responder command operations
(Refer to appendix A for the full description of event sequence)

o
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4.1.8 Public Service Not#rirst Response

Public Service Nofrirst Respnse

Objective The public services néfirst response missions provide n@mergency dayo-day services to
citizens, e.g. police expert reports after incidents, law enforcement, measure air quality, @
public communications

Summary Scheduled oon-demand services that support the daily life of citizens or facilitate the wor
public authorities automating tasks or mitigating the risk of certain operations.

Actors & - Operator: responsible for planning the mission and complwiitg the performance

Responsibilities

requirements applicable in the-Epacer airspace where the mission takes place.

- PIC: responsible for conducting the flight

- USSP: responsible for providingsphce services

- CISP: responsible for providing common information service

- SDSP: responsible for providing additional relevant data

- ANSP: responsible for providing information of manned aircraft operating in that
airspace

- Public Authority will be accountable for definitige service.

Preconditions

The service is previously defihand coordinated between the different stakeholders if need:
Citizens must be informed when relevant.

Trigger Specific noremergency need

Characteristics Airspace: X, | LowPrivacy | Medium SAIL: Payload: Standard
Y, ZaS, ZuS | Issues Public dependent cargo priority

Acceptance | on vehicle

Flight Phases Preflight: On Takeoff: Dedicated ' In-flight: Fixed route = Landing: Dedicated
demand site site

SORA It will depend on the type abperation

Assumptions Nonpriority flight over or near gathering of people.

Sequence of events

Citizens/ Public entities have a need that can be covered using drones
Public entities define a service, notifying citizens impacted if needed.
Droneoperator (public or private) prepasthe mission (scheduled or gtbc)
Mission monitaing

5. Postops process if needed.
(Refer to appendix A for the full description of event sequence)
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4.1.9 Last Mile Delivery Service

Lastmile Delivery Service

Objective Adrone flies a small package from a warehouse direct to the customer within a prescribed
e.g., payload less than 5kg tdagation within 30 mins of the warehouse. This could be B2t
B2B or an enterprise usease e.g. Utilities company dispatchepares to its field engineers.

Summary Singledelivery drones will be dispatched at any time of day eithedemand orscheduled

Actors & - Regulator assesshe safety case for where and how the drones are to be flgwel.

Responsibilities

the approwal of Uspace volumes Also ensure datprotection rules are followed.
City council workwith the Regulator to effect planning for drone operations, take
and landing areas.

Operator: responsible for planning the mission and complying with the pedoo®
requirements applicable in the-Epacer airspace where the mission takes place.
PIC: responsible for conducting the flight

USSP: responsible for providingsphce services

ASP: responsible for providing common information service

SDSP: responsiblerfproviding additional relevant data

ANSP: responsible for providing information of manned aircraft

Preconditions

Distribution cente has an air operators certificate enabling the carriage of gpoods
relevant insurance and only approved drones are uSadety pilots are competent.
Operations are strategically deconflictedspace volume is available and drones a
appropriately equippd.

Trigger Customer order required fulfilment.
Characteristics Airspace: X, | HighPrivacy | Medium SAIL: Payload: Standard
Y, ZaS, ZuS | Issues Public dependent cargo priority
Acceptance | on vehicle
Flight Phases Preflight: Scheduled Takeoff: Dedicated  In-flight: Fixed route | Landing: Dedicated
site site
SORA Specific category drones, Flight over people and infrastructure.
Assumptions Non-priority flight, Mission is performed in standard performance layer. I@kend landing

zones havdeen assessed, approved and available

Sequence of events

OR

1.

Pown

ok wdE

\l

Customer places order.

Delivery request using drone is mapped against availdbligery slots.

No ¢ if it cannot be done within customer timescales the customer is alerted.
Yesc customer providedvith a timescale.

Specific routing and authaation obtained before alerting customer.

Drone is loaded with payload.

Drone delivery peration starts.

Droneln-flight - Customer can track deliveryd get status updates.

Drone arrives atlestination. Customer receives update that drone has arrived.
Landing site is clear and drone is given theagead to land.

Payload is delivered andalne flies back

(Refer to appendix A for the full description of event sequence)

Tablel2 Lastmile Delivery Servicdse Case Description
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4.1.10Point-to-Point Delivery Service

Point-to-Point Delivery Service

Objective Deliver heavyargo between two sites, at least one of them inside an urban environment

Summary Scheduled or on demand service to provide heavy cargo betiweerfixed locations as part o
the logistic backbone for a specific customer (e.g. warehouse to productidityfazarehouse
to distribution hub, etc.)

Actors & - Regulator will provide permissions after assessing the safety casdére and how

Responsibilities

the drones are to be flown including the approval e$jhhce volumes. Also ensure
data protection riles are followed.

- City council will work with the Regulator to effect planning for drone operations,
take-off and landing areas.

- Operators wilhave to ensure entb-end safety of operations.

- PICRemote or orboard pilot will carry out the mission

- USSP Wiprovide services to ensure the integration of drones in airspace.

- ANSPs may have to provide autlzation is specific airspaces.

- CISP: regmsible for providing common information service

Preconditions

Cargo identified and ready for delivery at origiargo expected at destination, flight approv
from ATC/USSP, eVTOL suitable for cargo type

Trigger Planned start of operation

Characteristics Airspace: X, | HighPrivacy | Medium SAIL: Payload: Standard
Y, ZaH, ZuH | Issues Public dependent camgo priority

Acceptance | on vehicle
Flight Phases Preflight: Scheduled Takeoff: Dedicated  In-flight: Fixed route = LandingDedicated
site site

SORA Dependent on cargo weight/size and nature of cargo. Most probably vehicle should
certified category (may be speicifin certain limited scenarios)

Assumptions - Process for cargo packing, load / unload and connection taaifjistic chain are

already in place.
Mission is performed in the higberformance layer.

Sequence of events

Cargo installation on cargo bay, conf pre-flight checks related to cargo installatior
Takeoff from known location
Fly along specifietbute at fixed time
Land at a knowlocation
5. Unload cargo from eVTOL
(Refer to appendix A for the full description of event sequence)
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4.1.11High Priority DelivenService

High Priority Delivery Service

Objective To deliver services, such as equipment or goods, to support first response operations.
deliveries will havéigh priority over the rest of operations.

Summary Highpriority delivery of firsresponse equipment and goods

Actors & - First Responder: declare the emergency

Responsibilities

- Operator: declare the flight and inform the USSP

- USSP andNSPinform therest of users within the operational volume of the high
priority service and providi with a free volume to finish the operation.

- Remote pilot: carry out the mission

- CISP: responsible for providing common information service

Preconditions

- A high prigity intervention is requested to a first responder.

- The UAS is equipped with thequested payload, which could be a critical payload
(such as medical goods).

- A priority flight is declared and the USSPs inform the rest of operators within the
airspace.

Trigger An emergency has been declared and the first responder requested a servaspipment
immediately
Characteristics Airspace: X, | LowPrivacy | HighPublic SAIL: Payload: Priority -
Y, ZaH, ZuH | Issues Acceptance | dependent cargo emergency
on vehicle
Hight Phases Preflight: on Takeoff: Dedicated  In-flight: Flexible Landing: Dedicated
demand site route or non-dedicated
site
SORA - Most restrictive operation: B/LOS flight in an urban environment.
- Characteristic dimension and Weight of the UAS inclyiéiayload.
Assumptions Operator will operate under pre-accepted operation type by which it will have only to decl:

the operation and fly since it will be a highiority operation

Sequence of events

1. Anemergency is declared

2. The first responder onstrequests a service or an equipment as soon as plessib

3. The First responder central coordination equipped the UAS with the correspondil
payload.

4. The First responder central coordination declares the flight.

5. The USSPs informs the rest of users and opesafand also, they coordinate with th

ATC ihecessary).

The remote pilot executes and monitor the\B.OS flight.

7. Once the services have been completed, the return to the base should not be
declared as a highriority operation and then, it will have tbe declared as a normal
operation within USpace.

(Refer to appendix A for the full description of event sequence)

o

Tablel4 High PriorityDelivery Servicelse Case Description

Founding Members

= £
A 4

* 4k

EUROPEAN UNION  EUROCONTROL

36



UAM USE CASES AND SCENARIOS

4.1.12Inspection

SESAR +

Inspection

Objective Visual inspectiomf infrastructure (e.g., roads, wind turbines, vessels, buildings, power pl:
etc.) minimizing the risk fahe inspector and reaching areas of difficult access

Summary Scheduled or ollemand operation along fixed routes to support infrastructurepistion with
an UAS equipped at least with a camera and any other sensors needed to carry o
inspection.

Actors & - Operator: responsible for planning the mission and complying with the performar

Responsibilities

requirements applicable in the-Eba@ airspace where the mission takes place.

- PIC: responsible for conducting the flight and check the informatimhalerts
received through the $pace services

- UAM Customer: responsible for procuring the service

- USSP: responsible for providingsphce serices

- CISP: responsible for providing common information service

- SDSP: responsible for providing additional vatg data

- ANSP: responsible for providing information of manned aircraft operating in that
airspace

- Infrastructure Inspector: responsible for ferming the inspection and giving
indications needed to the operator to carry out the inspection

Preconditions

The entity responsible of the infrastructure maintenance procures the inspection service

Trigger The need to carry out an inspection. This nheyeither planned as part of the maintenant
program, or aehoc as a consequence of any eventyalit

Characteristics Airspace: X, | HighPrivacy | Medium SAIL: Payload: Standard
Y, ZaS, ZuS | Issues Public dependent cargo priority

Acceptance | on vehicle

FlightPhases Preflight: on Takeoff: Dedicated  Inflight: Fixed route = LandingDedicated
demand site site

SORA It will depend on the type of operation

Assumptions Drone is equipped with a camera

Sequence of events

UAM customer identifies the need to camyt an inspection of an infrastructure
UAM procures the service form aperator who plans the mission

Flight authorisation is issued by the USSP

The operation takes place and the Infrastructure Inspector supervises the inspec
The operation ends and ¢hUAS lands

The Infrastructure Inspector checks if any malfunction aridering the inspection
(Refer to appendix A for the full description of event sequence)
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4.1.13Aerial Photography

Aerial Photography

Objective Capturing camera footage with the aid of BAV

Summary Producing camera footage from a birgige view using drones in urban areas for recreatio
purposes or professional media production like tv, etc.

Actors & - Operator: responsible for planning the mission and complying with the performar

Responsibilities

requirements applicable in the-Ebacer airspace where the mission takes place.
PIC: responsible for conducting the flight and check the information and alerts
received tliough the Uspace services

USSP: responsible for providingspace services

CISP: responsible for providing common information service

SDSP: responsible for providing additional relevant data

ANSP: responsible for providing information of manned aircradtating in that
airspace

Aerial photographer: responsible for supervising the flight and the taken footage

Preconditions

Trained

pilot, flight approval from ATC/USSP

Trigger Scheduled event times, Sudden events (e.g. in news casting)

Characteristics Airspace: X, | High Privacy| Low Public SAIL: lor |l Payload: Standard
Y, ZaS, ZuS | Issues Acceptance cargo priority

Flight Phases Preflight: on Takeoff: Dedicated  In-flight: Fixed route = Landing: Dedicated
demand site site

SORA Aircraft must be in the ceified category

Assumptions Low requirements for tBpace services, as this is a use case that is already performed \

today with a limited set of tEpace services available.

Sequence of events

1.
2.
3.
4
5.

6.
(Refer t

Pilot and/orphotographer arrive at the flight area

Prefight procedures + photography preparation

Takeoff from an appropriate area

Flight on a predefined trajectory or manually (depending on the scenario) whilst
taking photos or filming

Landing at a suitable area, cha the takeoff location

Post flight procedtes

0 appendix A for the full description of event sequence)
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4.1.14Construction and Maintenance Work

Construction andViaintenance Work

Objective To replace staff in construon and maintenance of infrastructure and buildings, such
painting and window washing.

Summary Use of UAM/UAS to remove the need for staff to venture into Hardeach areas or clambe
up potentially dangerous scaffolding to improve safety and efficy.

Actors & - Operator: responsible for planning the mission and complying with the performar

Responsibilities

requirements applicable in the-Ebacer airspace where the mission takes place.
PIC: responsible for conducting the flight and check thermétion and alerts
received through the $pace services

USSP: responsible for providingspace services

CISP: responsible for providing common information service

SDSP: responsible for prowid additional relevant data

ANSP: responsible for providimgarmation of manned aircraft operating in that
airspace

Preconditions

Flight approval from USSP/ANSP -light checks have been performed.

Trigger Construction and maintenance work hiasen requested.
Characteristics Airspace: X, | LowPrivacy | Medium SAIL: lor Il | Payload: Standard
Y, ZaS, ZuS | Issues Public mission priority
Acceptance dependent
Flight Phases Preflight: on Takeoff: Dedicated  In-flight: Fixed route = Landing: Dedicated
demand site site
SORA Depend on the nature of the task. Most probglmperation should be in certified category.
Assumptions Public acceptance and privacy concerns are resolved.

Sequence of events

ok wdE

\]

UAM/UAS customer requests the mission.

Operators specify the operation volume and plan and submit the flight mission.
Flight authorization issued by USSP/ANSP.

UAM/UAS take off from known location.

UAM/UAS perform the construction/maintenance missions.

UAM/UAS Land at known location.

UAM/UAS customer checks if mission successfully accomplished.

(Refer to appendix A for thelfdescription of event sequence)

Tablel7 Construction and Maintenance Wotkse Case Description
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5 ScenariaDescriptiors

Thischapter describe scenarios for Urban Air Mobility, when considering the operations around
vertiports andin the different Uspace airspaces as definedthe AMU-LED CONOHSJ. Special
attention will be paid tadisruption mamgement.

The following assumptions will be made:

9 All scenarios will count on more than one USSP provikngces to either HPVs or SPVs and
a CISRo guarantee appropriate coordination and interchange of information such as flight
planning, corridor actiation, traffic information, priority or emergency management;

1 Centralizecanddecentralized architectws as described in the AMLED Grant Agreement
[1] will be tested in all scenarios. They will therefore not be explicithntioned in the
scenarios below;

9 The scenarios cover a wide range of possible situations and are niatilpeed to the AMU
LED project. The demonstrations will be subject to the conditions given in the Permits to Fly
granted by the different NSAs andethplatforms and services made available by the
consortium partners.

5.1 Nominal Vertiport Flow Management iZu

Scenario 1 Nominal Vertiport flow management inZu
Goals 1. To validate procedures and services for safe and efficient vertiport
management:

a. Takeoff: flight planning procedures prior to departure, strate(
deconfliction, request for takeff, corridor activation, flight plan
activationfor take--off, take-off and corridor deactivation.

b. Landing: request for landing, corridor aetiwon, flight plan deactivation
after landing corridor deactivation.

2. To validate responsibilities and information fldetween the HPV operatot
the vertiport operator, the USSP/®8&nd other affected HPV or SPV vehicl

Summary The scenario is based on a vertiport in Zu airspace within the city. In order for
to depart/arrive from/to such vertiport, proper planngnand coordination to
remain clear from surrounding traffic is required. This includes not only other |
but also SPVs which could be operating in the area.

The activation of protecting volumes and dynamic corridors connecting
vertiport with the HPLprovides temporary segregation from SPVs for HPV
depart/land safely.

Main actors & - HPV opeator/PIC submits flight planning anflight authorisation requestso

Responsibilities the USSRand waits for authorisation anflight plan activationfrom USSP to
depart.

- Vertiport operator provides vertiport information (resources availability
departure and landing procedures and routes) and coordinates authoriz:
with USSP.
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- USSP for HP¥pproves flight plan after deconflicting route and coordinati
with vertiport on availability andactivates flight plan biere take-off. It
coordinates with the vertiport operatorand CISPto activate dynamic
protecting volumes and corridors prior to takéf or landing.

- CI® makes the information on dynamic protewgj volumes and corrido
status available to all other USSPs. Rtesiinformation orvertiport resources
availability, departure and landing procedures and routds.can act as
interface between USSPs and Vertiport Operators.

- USSP for SPV (if different) notifies of dynamic protecting volumes ar
corridor status infomation for neighbouring SPVs to take action. It holds
re-plans SPV flights impacted by the temporary restriction.

- SPV Operator/Pl@ receives information from and coordinates witlSSP anc
modifies current flight plans to not penetrate protectgdlumes and corridors
if required.

- SDSP provide supplemental data like weather information, terrain da
vertiport information and smartity data (e.g. other transport means).

Potential Use - HPV: Air Commute Shuttle Service
Cases - HPV: AiCommute Taxi Service

- HPV Cargo transport

- SPV: Surveillance

- SPV: Last mile delivery

Minimum - Geo Awareness

services needed -  Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange

- Traffic information

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencin@including HPV corridor management)
- Vertiport flow management

- Weather info

- Geospatial info

Situations I.  HPV platform at vertiport requests departure

An airtaxi or a cago platform intends to depart from a vertiport when there ¢
SPV operations taking place (or scheduled) in the vicinity. The USSP receiv
request coordinates with the vertiport operator and activates protecting volu
for SPV$0 remain clear frm the operation.

II.  HPV platform in route requests landing at vertiport

The airtaxi or cargo platform operator requests authorisation to land to the U
who coordinates with the vertiport operator (availability, presence of obsta
etc.) prior to activéing protecting volumes for SPV traffic to exit the area.

Table18 Nominal Vertiport Flow Management in Zu
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5.2 Nominal Vertiport Flow Management in Za

Scenario 2 Nominal Vertiport flow management inZa
Goals 1. To validate procedureand services for safe and efficient vertiport flc
management in a CTR:

a. Takeoff: flight planning procedures prior to departure, strate(
deconfliction, request ATC permission, ATC approval, cor
adivation, USSRapproval flight plan and corridor dtvation.

b. Landing: request for landing, request ATC permission, ATC app
corridor activation USSRpproval,corridor deactivation

2. To validate responsibilities and information flow between ATC

U--Space service.

3. To validate airspace +eonfiguraton
Summary The scenario is based on a vertiport in Za airspeiti@n or close arairport

(CTR/ATZ airspace
In order for HPVs to depart/arrive from/to such vertiport, proper planning i
coordination with USpace and ATi€ requiredto remain clearrfom SPL traffic
and manned traffic.

The activation of dynamic corridors connecting the vertiport with the |
provides temporary segregation from SPAf®l manned aircraffor HPVs to
depart/land safely.

The coordination with ATC to request approval foe corridor activation
provides segregation from manned aircraft.

Main actors &
Responsibilities

HPV operator/RC request flight plan authorisation to USSP and le
activation. It waits for authorization and USght plan activatiorio take-
off.

US® for HPV (if different)process the HPV flight plan request a
guarantees strategic deconfliction. It coordiesa flight plan approvawith
ATC ancatorrespondingpermission to activatéhe corridor. It coordinates
with vertiport on availability for takeff and landing. lcoordinates with
the vertiport operator andATQo activate dynamic protecting volumes ar
corridors prior to takeoff or landing.

Vertiport operator provides vertiport information (resources availabilit
and coordinates with USSPdpprove the flight plan

CI®: Itis the interface between USSPs and ATC and makes the inforn
on dynamic protecting volumes and corridor status available to all o
USSPsProvides information on departure and landing procedures
routes. It can act as interface between USSPs/ANSPs and Vert
Operators.

USSP for SPV (if different)notifies of dynamic protecting volumes ar
corridor status information for neighbouring SPVs to take action. It h
or re-plans future SPV flights impad by the temporary restriction.
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- SPV Operator/PIGt receives information from and coordinates withe
USSHRo adjusts theflight planin order not topenetrate protected volumes
and corridors if required.

- SDSPprovide supplemental data like weath@aformation, terrain data,
vertiport information and smartity data (e.g. other transport means).

- ATC coordinates with USS&n HPV operations requests to activade
corridor and controls manned trafficATC is also responsible for s:
separation betwen mann& and unmanned traffic.

- Manned aviationfollows ATC instructions to keep clear from HPV traf

Potential Use
Cases

- HPV: Air Commute Shuttle Service

- HPV: Air Commute Taxi Service

- HPV: Cargo transport

- SPV: Airport infrastructure inspection

- Manned: HEMSdiicopters, general aviation

Minimum
services needed

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic information

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencing (inding HPV coidor management)
- Vertiport flow management

- Weather info

- Geospatial info

- Procedural interface with ATC

- Collaborative Interface with ATC

Situations

I.  HPV platform at vertiport requests departure:

An airport shuttle intends to depart from a city vertiport sited in Za
airspace volume in a zone where there are SPV operations taking place |
scheduled) in the vicinity. The USSP receiving such request coordinates
the vertiport operator and sena request to ATC for flight plactivation and
on due time fo take-off. If ATC acceptthe USSP activates protecting
volumes for SPVs to remain clear from the operation.

[I.  HPV platform requestianding ata vertiport:

Before starting the descent maneuyére shuttle must requedlight plan
activation from the USS®hich will be done in coordination witil'@ to land
through the USSP. Once granted, the USSP, in coordination with the veri
will activate the protection corridors to separate HPVs f&RYVs and manne:
traffic.

lll.  HPV platform with authorized flightgrh request departurdlight plan
activationbut it is rescheduled by ATC as a manned aircraft is lant
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5.3 Nominal HPV Operations in HPL Within Za Airspace

Scenario 3 Nominal HPV oprations in HPL within Za airspace
Goals 1. To validate procedures and services enabling a safe and efficient opel
in the highperformance layer (e.g. netwoilD, surveillance, tracking
conformance monitoring, etc.).
2. To monitor CNS performance to ®me it is in conformance with thi
acceptable limits defined.
3. To validate the appropriateness of coordinating procedures between
and USPPs in nominal situationsc(uaing traffic monitoring).
Summary The scenario is based on the interaction of sal/&tPV in nominal operation:

To enable simultaneous flights, it is essential to define and describe approf
flight procedures as well as to deploy a minimum setas¥ices that enables th
integration of several missions running at the same timeo AINS systems mu
provide a minimum performance level that ensure a collaborative andfgifé

during the whole operation.

This scenario will run in controlledrspace(Za), therefore the role of ATC is k
to ensure a proper integration and prop&rays of coordination must be se
between USSPs and ATC. The inclusion of SPV and manned traffic in othe
close to the HPL requisemonitoring of the flights to ersure there are no
interferences of any kind between the different layers.

Main actors &
Responsibilities

- HPV_operator/PICrequest flight plan authorisation to USSP and le
activation. It waits for authorization and USSP flight plan activatidake-
off.

- USSP for HPVrganize traffic flowin the HPLand monitors the different
missiongo ensure they comply with thélight plan It must coordinate with
other USSPs in the area awith ATC.

- CI®: It is the interface between USSPs and ATC and responsibl
disseminating dynamic and statairspace restrictiondo ensure a safe
operation

- ATCmonitor the operatiorandensure safe separation

- Manned traffic fly according to plan

- SDSPprovide sipplemental data like weather information or terrain data

Potential Use
Cases

- HPV: Air Commute Shuttle Service

- HPV: Air Commute Taxi Service

- HPV Cargo transport

- Manned traffic:Helicopter Emergency Medical Servicd&i$

Minimum
services needed

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic information

- Flight Authorisation (strategic denfliction)
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- Procedural interface with ATC

- Collaborative Interface with ATC
- Conformance Monitoring

- NAV &C2 monitoring

Situations

I.  HPVs flying simultaneously in HPL

The HPVs included in tkeenariowill fly simultaneously in the HPL. USSPs
facilitate information and communication tools to ATC to provide prc
separation management between the different flights. Aldoe USSP wil
monitor that the operations are in conformance with plans.
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5.4 Nominal HPV Operations in HPL Within Zu Airspace

Scenario 4

Nominal HPV operations in HPL within Zu airspace

Goals

1. To validate procedures and services enabling a safeeffimlent operation of
HP\sin the highperformance layer.

2. To validate econspicuity devices performance and information exchal
between the stakeholders.

3. To validate how VFR vehicles such as HEM®eartegratedwith HP\sin the
HPL in two different giations:
a. Manned traffic(e.g.HEMS) adheres to Hiféquirements
b. Manned trafficdoes not adhere to the HPL requirementhich requires

temporary segregation

Summary

The scenario is based on the interaction of severalddaR¥mannedflights in nominal
operations in uncontrolled airspace.

Within the scenario,HPVs and manned traffic will ensure electronic visibility
Procedures will be provided that will enable validation of Se¥vices needed tc
ensure a saféntegration The scenao will take into account botimanned aircraft
that are able to adhere to the gelirements to operate in the HPL, but atbosethat
cannot adhere tahe requirements and therefore, a special treatment is needed
the latter, a dynamigeofencingwould be put in place by the USSP to ensure ¢
separation of the two different flows

The scenario will run in Zairspaceand therefore, coordination with ATC is n
required.

Main
actors &
Responsibi
lities

- HPV operator/PICrequest flight plan authorisation to USSP and later activat
It waits for authorization and USSP flight péativation to takeoff.

- Manned VFR operatoit has two ways to operate:

i. Coordinates flight plan with the USSPSPand adheres to HP
servicesand requirements (Equipped witin e-conspicuity device)
i.  Requests dynamic geofencing to guarantee segregatmn HPVs

- USSP for HPVrganizes traffic flow in the HPL as well as mogite different
flights to ensure they comply with the flighplans Coordinate and monitoi
manned traffic position to ensure they adhere to HPL requirements. It r
coordinate wih other USSPs in the area. Responsible for applying a dyr
geofencingvhen applicable.

- CI® listhe interface between USSPs and ATC and responsible for dissem
dynamic and static data to ensure a safe operation. It includes the positic
manned traffic through the eonspicuity devicdt can act as the point of contac
for manned aircrf willing to operate in HPL without adhering to H
requirements.

- SDSPprovides supplemental data like weather information or terrain data.

Potential
UseCases

- HPV: Air Commute Shuttle Service
- HPV: Air Commute Taxi Service
- HPV: Cargo transport
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- Manned traffic:such aHEMS

Minimum
services
needed

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic infomation

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencing

- Conformance Monitoring

- NAV & C2 monitoring

Situations

I.  HEMS flying in HPL adheres to HPL requirements

A HEMS is flyingimultaneously wittHP\$ in an HPL. The HEMS is able to adhert
HPL requirements, sharing its location with the rest of stakeholders.

II.  HEMS flying in HPL does not adhere to HPL requirements

A HEMS is flyingimultaneously wittHPVs in aHPL. However, the HEMS is not a
to adhereto the HPL requirements. The BSS aware of this situatiothrough
information fromthe flight planand applies dynamic geofencing. The reshefHP\%
must modify their trajectaesto comply with the new airspace configuration. Afi
the HEMS leavebté HPL, the USS8HI remove theconstraint.

Founding Members
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5.5 Prioritization of SR and Manned Aviation over HPVs

Scenario 5

Prioritization of SPV and manned aviation over HPVs

Goals

1.

To validate procedures and sergs for safe and efficient prioritisation «
SPVand manned aviation ovéiPVsespecially during:

a. Takeoff: flight planning procedures prior to departure, strategic
tacticaldeconfliction, corridor activation anflight plan activatiorfor
take-off;

b. In-flight or landing: strategic ortactical deconfliction, informatior
exchange between actars

To validate responsibilities and information flow between the HPV oper:
the US8/CI®and other affected HP/ SP¥ andmanned vehicles in orde
to prioritise the SPV or mannefiight.

Summary

The scenario is based on the prioritisation of SPVs and manned aviatior
high performance vehicles.

The scenario is designed to test and validate the procedures and service
are required when a noplanned, hgh-priority flight

1. takes off (SPV ananned aviation) and has to be deconflicted and cl
of any other traffic, including high performance vehicles taking off
in-flight. In order to enable a safe and efficient prioritisation of t
flight, it is necesary to define a set of proceduresdservices

2. lIsin-flight or landing and needs to be deconflicted from all other traf
ensuring the fastest and most efficient route

In order for the higkpriority flight to take off and perform its mission, the ar®
operator and USSP will needdoordinate the flight, decigif the flight should
adhere to HPL or SPL, activating dynamic corridors if necessary and clear
other traffic from the surroundings, including SPVs and HPVs.

Main actors &
Responsibililes

SPV High priority flight opei@/PIC submits flight planning and waits fc
authorisation andlight plan activatiorfrom the USSP to depart.

USSP for SPV highority flight: approves and activateflight plan for
take-off after strategically decoli€tting route and coordinating wit the
USSP for HPV. It activates dynamic protecting volumes and corridors
to take-off or landing.

CI®: It is the interface between USSPs and ATC and responsib
disseminating dynamic and static data to ensusafe operation.

USSP for HPt: providesdynamic protecting volumes and corridor stat
information for neighbouring HPVs to take action. It holds eple:s future
HPV flights impacted by the temporary restriction.
HPV_Operator/PICit updates its current flight plan to not penetrat
protected volumes and corridors.

SDSPprovide supplemental data like weather information, terrain da
vertiport information and smartity data (e.g. other transport means).
ATC receives request from manned aircrafperator on high priorityflight
and initiates coordination to clear conflicting traffic.

Founding Members

EUROPEAN UNION  EUROCONTROL

48



UAM USE CASES AND SCENARIOS "M' X x>
@y -S2AR ¥

- Manned aviationrequests USSP/ATC for permission to initiate high pric
flight and awaits confirmation

Potential Use
Cases

- HPV Air Transport First Response

- HPVPublic Services First Resige

- SPV Public Services First Response
- SPV High Priority Delivery

- Manned: HEMS helicopters

Minimum
services needed

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic informaton

- Flight Authorisation (strategic deconfliction)
- Dynamic geofencing

- Procedural interface with ATC

- Collaborative Interface with ATC

- Advisory tactical deconfliction

- Conformance Monitoring

- NAV & C2 monitoring

Situations

I.  SPV requires higpriority flight canflicting with existing oplannedHPV
traffic

An SPV intends to perform a highority flight that affects an HPV flightThe
two USSPs (if different) need to process the request and coordinate
impacted operators(e.g. hold future flights, activatdeactivate dynamic
corridors, reconfigure airspace, request flight plan modification, etc.). This ¢
affect HPV which are departinig;flight or landing.

II.  HEMS requires higpriority flight conflicting with existingr future HPV

traffic

Differently tosituation I, the request comes from a medical service helicc
which needs to perform digh-priority flight. The HEMS operator mu
coordinate with the affected USSPs (through Afugh CISBr directly) in
orderto separate conflicting traffic.
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5.6 Nominal SPV Operations in SPL

Scenario 6

Nominal SPV operations in SPL

Goals

1. To validate procedures and services enablisgfa and efficient operation of SF
in the standard performance layer close to buildings or other obstacles
network-1D, surveillance, tracking, conformance monitgjin

2. To monitor CNS performance of SPVs to ensure it corsfaith the acceptable
limits defined when operating closet to buihdjs.

3. To validate data exchange and use of hyper local weather forecast in
planning.

Summary

The scenario is based on the interaction of several SPV flying close to buildi
nominal operations. In ordeto enable simultaneous flights in urban suburban
environments close to different types of obstacles, it is essential to define 1
procedures to ensure separation between SBWd between S\&and obstacles, a:
well as to deploy a minimum set of services that enables the integration of ae
missions running at the same time. In some environments, the possibility of proy
hyper local weather information is also essential. Also, CNS systemst provide &
minimum performance level that ensure a collaborative and g$kdgét during the
whole operation.

In this sense, this scenario will runboth Zu and Za airspacesnd will enable the
validation of procedures to ensure separation betweSRV and obstacles, ClI
performance in urban environments and a proper data exchange of weathetsvi

Main
actors &
Responsibi
lities

- SPV operator submits flight planning and waits for authorisation and flight p
activation from the USSP to depaitd carresout the mission according to plar

- USSP for SPYrganize traffic flow in the SPL as wels monitos the different
flights to ensure theycomply with the flight planned. It must coordinate wi
other USSPs providing services in the area.

- CI®: Itis the interface between USSPs and responsible for disseminating dy
and static data to ensera safe operation.

- SDSPprovides supplemental dta like weather information or terrain data

Potential
Use Cases

- SPV: Surveillance

- SPV: Last mile delivery

- SPV: Public Services Nost Response
- SPV: Inspection

- SPV: Aerial Photography

- SPV: Construath & Maintenance Work

Minimum
services
needed

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic information

- Flight Authorisation (strategic deconfliction)

- Weather info

- Geospatial info
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- Procedural inteflace with ATC

- Advisory tacticatleconfliction

- Conformance Monitoring

- NAV & C2 monitoring

Situations I.  Use of hypefocal weather forecast during piftight (pretactical) phase

Strategic decisions on safe and efficient flight planning will be made baskghen
local weatherforecasts

[I.  In-flight nominal SPV operations close to obstacles in SPL

SPVs will fly simultaneously around obstacles (e.g. buildingsyitOB or &LOS.
USSPs will facilitate proper separation management between the different SP
between the SPV and the obstaglenonitoring that the operations conform wit
plans. The CNS performances will be monitored through the flight. Moreover,
with a higher level of autonomy may avoid obstacles, such as new buildin
constructions, craes,andstreet furniture. Furtlermore, this SPV will inform the US
about that new obstacle found.

Table23 Nominal SPV Operations in SPL
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5.7 Disruption Management at Vertiports iZu

Scenario 7

Disruption management atVertiports in Zu

Goals

1. To validate contingency procedures and services for safe vertiport
management in ofhominal and emergency situations. These could inclt
a. Infringement of dynamic protection volumes and corridors arot
vertiport by SPV traffic
b. Technichd failures suchas CNS degradation, -Bpace service
degradation, engine failures, etc.
c. Missed approaches (obstacles on ground, adverse weather, etc.)
d. Human errors such PIC loss of situational awareness
2. To validate responsibilities and information flow xeten the PIC, thélPV
operator, the vertiport operator, the USSPI® and other affected HPV ¢
SPV vehicles.

Summary

The scenario is based on a supposed vertiport in Zu airspace within the
Different contingency situations disrupting a nominal ogiena (scenario 1) will
be emulated or simulated to validate the proposed contingency procedures
services dealing with tactical deconfliction, alerting and emerge
management.

Main actors &
Responsibilities

- HPV_operator/PIC is ultimately responsiblefor the operation and
communicates with the USSP (and the vertiport operator) to notify
coordinate on potential contingencies occurring on board (CNS degrada
engine failure, etc.). Similarly, it receives traffic information and alerts f
the USSPagarding potentially conflicting SPV or HPV traffic.

- Vertiport operator provides alerts on adverse weather conditions, prese
of obstacles or other potential conflicts. It coordinates the continge
procedures with the HPV Operator and the USSP.

- USSPRor HPV it provides alerts to the HPV Operator on potential CNS
U-space services degradations and deviations from the path (conform
monitoring). It provides advisory tactical deconfliction to the HPV oper
(alerts and traffic informationyegading potentially conflicting SPV/HF
traffic. It coordinates the contingency and emergency procedures with
HPV Operator, the Vertiport Operator and other impacted USSPs.

- CI® makes the information on dynamic protecting volumes and corti
status awailable to all other USSRscentralsestraffic informationand alerts
from SPVs, HPVs and manned aviation making it accessible to all US¢
potential VFR traffic.

- USSP for SPV (if differerit)detects potential infringements of the protecte
volumes and corridors by SPV traffic (conformance monitoring) and no
both the SPV operator in question and the USSP for HPV. Similarly, it re
alerts from the USSP for HPV in case of potential excursions of HPVs fri
protected volumes due a cortingencies/emergencies. It then provide
tactical deconfliction for the impacted SPV traffic (issuing of alerts, dyn
geofencing,take-off requestsrejections, etc.).
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- SPV Operator/PIGt receives alerts from the USSP for SPV to tacti
resolve the contingency and it also notifies of potenti
contingencies/emergencies occurring on board leading to the infringen
of the protected volumes and corridors.

- SDSPprovides supplemental data like weather information, terrain dat

etc.
Potential Use - HPV: Air Commute Shuttle Service
Cass - HPV: Air Commute Taxi Service

- HPV Cargo transport
- SPV: Surveillance
- SPV: Last mile delivery

Minimum - Geo Awareness

services needed -  Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange

- Traffic information

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencing (including HPV corridor management)
- Vertiport flow management

- Weather info

- Geospatial info

- Conformance Monitoring

- Advisory tactical deconfliction

- Emergency management

Stuations I.  SPV traffic infringes protected volumes/corridors when and authori
HPV is about to takeff or land from/to the vertiport

Due to degradations in the SPV navigation system or issues iproper
activation (and notification) of the protectedumes/corridors, the SPV infring
these volumes whilan HPV is operating or expected to operate. Both SPV
HPV traffic must be alerted and separated by means of tactical deconflictio

[I.  HPV exitprotected volumes/corridors

Due to a degradation in theavigation system or an engine failure, the H
manoeuvres out of the protected volume and corridors for@fkend landing
in order to perform an emergency landin§urrounding SPV traffic must |
alerted and separated.

lll.  The HPV is forced to make a MidsApproach
Due to the presence of obstacles on ground or adverse weather conditior
HPV is forced to make a missed approach. The vertiport operator and the

coordinate the procedure for tHePV operator to try a new approach or to div
to altemate.

Table24 Disruption Management at Vertiports in Zu
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5.8 Disruption Management at Vertiports in Za

Scenario 8

Disruption management atVertiports in Za

Goals

1. Tovalidate contingency procedures and services for safe vertip@fiR flow
management in ofhominal and emergency situations. These could inclu
a. HPV landing attempt when the dynamic corridor activation has not t
approved by ATCwhich should lead to appropriate traffic
reconfiguration to guarantee separation
b. Infringement of dynamic protection volumes and corridors arot
vertiport by SPMraffic (already analysed in Zu Vertiport case) ¢
manned aviation
c. Technical failures such CN&gradation, USpace services degradatio
ATCUSSP communication error, enginduags, etc.
d. Missed approaches (obstacles on ground, adverse weather,
(already analysed ithe Zu Vertiport case)
e. Human errors such PIC lasfssituational awareness
2. Tovalidate responsibilities and information flow between the PIC, the |
operator,the vertiport operator, the USSP, and ATC, as well as with CI
other affected HPV, SPV or manned vehicles.

Summary

The scenario is based on a supposediport in Za airspace in the CTR/ATZ ¢
controlled airport. Different contingency situations sdipting a nominal
operation (scenario 2) will be emulated or simulated to validate the propc
contingency procedures and services dealing with tactieabdfliction, alerting
and emergency management.

Main actors &
Responsibilities

- HPV_ operator/PIC is ultimately responsible for the operation ar
communicates with ATC and the USSP (and the vertiport operator) to r
and coordinate onpotential contingencies occurring on board (C
degradations, engine failure, etc.). Similarly, it receives trafficrination
and alerts from the USSP and ATC regarding potentially conflicting me
traffic.

- Vertiport operator provides alerts on advegsveather conditions, presenc
of obstacles or other potential conflicts. It coordinates the continge
procedures ith the HPV Operator, ATCISRnd the USSP.

- USSP for HP1t provides alerts to the HPV Operator on potential CNS an
space serviceslegradations and deviations from the path (conformar
monitoring). It provides advisory tactical deconfliction t@tHPV operatol
(alerts and traffic information) regarding potentially conflicting manr
traffic or rejection from ATC to activate corridfmr landing. It coordinates
the contingency and emergency procedures with the HPV Operator.
Vertiport Operator ATC and other impacted USSPs.

- CI&: It is the interface between USSPs and ATC and makes the inforn
on dynamic protecting volumes armbrridor status available to all othe
USSPs and ATIE centralses traffic informationand alertsfrom HPVs anc
mamed aviation making it accessible to all USSPs and ATC.
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- Manned aircratft pilot notifies ATC of any contingency occurring on boar
well as potential incursions into HP corridors. It receives traffic informa
or control instructions from ATC to reselthe contingency which could als
include potential conflicts with HPVs operating outside the boundaries ¢
corridors in an ofhominalor emergency situation.

- ATCcoordinates the contingency procedures with the HPV Operator anc
USSP. It providemanned traffic information to the USSP and informs
manned traffic contingencies and incursions into HPL. Similarly, it rec
traffic information from the USSP and alerts from HPV contingencies
excursions from corridors. It tactically deconfichanned traffic.

- SPV Operator/PlCeceives alerts from USSP to modify current trajecton
avoid invading protected volumes and extendaxridors if required.

- SDSPprovide supplemental data like weather information, terrain da
vertiport informationand smaricity data (e.g. other transport means).

Potential Use
Cases

- HPV: Air Commute Shuttle Service

- HPV: Air Commute Taxi Service

- HPV: Cargo transport

- SPV: Airport infrastructure inspection

- Manned: HEMS helicopters, general aviation

Minimum
servicesneeded

- Geo Awareness

- Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange
- Traffic information

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencing (including HPV corridor management)
- Vertiport flow management

- Weaher info

- Geospatial info

- Procedural interface with ATC

- Collaborative Interface with ATC

- Conformance Monitoring

- Advisory tactical deconfliction

- Emergency management

Situations

I.  Manned aircraft orFboard contingency requires elctivation of dynamic
corridor by ATC

A contingency occurring dmard a manned aircraft about to land requir
temporary shutdown of HPV operations. HPVs on ground will be prevented
taking-off and thosein-flight or landing will be requested to modify the
trajectory and/or landing location accordingly.

II.  HPV orboard contingency results in an excursion from HPpr@tected
corridors) and surrounding manned traffic must be separated

Technical failures such CNS degradatior§pdce services degradation (e
failure to activateprotection volumes), AFGSSP communication error or engi
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failures results in an exaion of an HPV platform from the HPL or protec
volumes, entering into controlled airspace within the airport. ATC must be
informed in order to alert and recagtire surrounding traffic until the
contingency is resolved.

Table25 Disruption Management at Vertiports imZ
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5.9 Disruption Management in HPL Withidu/ZaAirspace

Scenario 9 Disruption management in HPL withidu/Zaairspace

Goals 1. To validate contingency procedures and services for safe managemant
flight off-nominal and emergency situations within the HPL. These c
include:

a. Incursions of unauthorised SPV or manned traffic into HPL airspac
b. Excursions of HPV traffic mEPL airspace or into airspace above V1
c. Inflight technical failures such CNS degradatiorSgdace service
degradation, etc.

d. Loss of separation with other HPV traffic
e. Human errors such PIC loss of situational awareness

2. Tovalidate responsibilities anidformation flow between the PIC, the HF
operator, the USSP, the ANSP and other affected HPV, SPV vehicle:
manned aviation.

Summary The scenario addresses different contingencies that could occur P4 flying
a particular route through theHPL disrupting its nominal operation (scenario
and 4). Such disruptions will be emulated or simulated to validate the prop
contingency procedures and services dealing with tactical deconfliction, ale
and emergency rmagement.

Main actors & - HPV_operator/PIC is ultimately responsible for the operation ar
Regonsibilities communicates with the USSP (and optionally ATC) to notify and coorc
on potential contingencies occurring on board (GiMgradations, engine
failure, etc.). Similarly, ieceives traffic information and alerts from the US
(and ATC) regarding potentially conflicting manned, SPV or HPV traffic.

- ATC coordinates the contingency procedures with the HPV Oper
through USSRervices It provides manned traffic information tithe USSF
and informs of manned traffic contingencies and incursions into |
Similarly, it receives traffic information from the USSP and alerts from
contingencies and excursions over VLL. It taltyicdeconflicts mannec
traffic.

- USSP for HPW provides alerts to the HPV Operator on potential CNS
U-space services degradations and deviations from the path (conform
monitoring). It provides advisory tactical deconfliction to the HPV oper
(alerts and traffic information) regarding potentiall conflicting
manned/SPV/HPV traffic. It coordinates tkentingency and emergenc
procedures with the HPV Operator, ATC and other impacted USSPs.

- CI®: It is the interface between USSPs and ATC and makes informati
geofencing and dynamic airspacestgctions available to all USSPs/ANS
It centralsestraffic informationand alertsfrom manned vehicles, SPVs a
HPVs making it accessible to all USSPs/ANSPs.

- USSP for SPV (if differentpordinates the contingency procedures with tl
HPV Operatorrad the USSP. It provides SPV traffic information tdi8&F
and informs of SPV traffic contingencies and incursions into HPL. Simil.
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receives traffic information from the USSP for HPV and alerts from
contingencies and incursions into SPL.rtvjdes tactical deconfliction fo
the impacted SPV tra€ (issuing of alerts, dynamic gé&ncing, flight plans
rejections, etc.).

- SPV Operator/PlIGeceives alerts from its USSP to tactically resolve
contingency and it also notifies of potential ¢mgencies/emergencies
occurring on board as well as uttial incursions into HPL.

- Manned aircraft pilot notifies ATC of any contingency occurring on boar
well as potential incursions into HPL (below VLL). It receives ti
informationandcontrolinstructions fromATC or just traffic information fron
Aerodrome Flight Information ServiceBH|$ to resolve the contingenc
which could also include potential conflicts with HPVs operating outside
boundaries of HPL in an afbminal or emergency tiation.

- SDSPprovide supplemental data like weathieformation, terrain data, etc.

Potential Use - HPV: Air Commute Shuttle Service

Cases - HPV: Air Commute Taxi Service

- HPV Cargo transport

- SPV: Surveillance

- SPV: Last mile delivery

- Manned: HEMS helicogts, recreational VFR flights

Minimum - Geo Awareness

servicesneeded - Aeronautical Info Management

- NetworkID / Tracking / Surveillance Data Exchange

- Traffic information

- Flight Authorisation (strategic deconfliction)

- Dynamic geofencing (including HPVrior management)

- Procedural interface withTC

- Collaborative Interface with ATC

- Conformance Monitoring

- Advisory tactical deconfliction

- Emergency management

Situations I.  Unauthorised SPV traffic enters the HPL

Due to degradations in the navigation systdoss of situational awareness t
the PIC opther technical or human errors, an SPV enters into the HPL. Bot
and impacted HPV traffic must be alerted and separated by means of ta
deconfliction. Coordination between the two USSPs (if diffesengaded.

Il Unauthorised manned traffic entethe HPL

Due to on board contingencies or a loss of situational awareness by the
manned aircraft flies below VLL, entering into HPL. Both manned aircrat
impacted HPV traffic must be alerted and sepadaby means of tactica
deconfliction. Codlination between the USSP and AJISHs needed.

lll.  Unauthorised HPV traffic exists HPL entering into SPL below
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Contrary to situation | above, in this case it is he HPV the one infringin
airspace. Coordinationetween the two USSPs is needed.

IV.  Unauthorised HPV traffic exists HPL entering airspace above VLL

Contrary to situation Il above, in this case it is he HPV the one infringing m.
aviation airspace. Coordination between the USSP antCASK> needed.

V. HPV suffers from CNS degradation

The HPV is incapable of adhering to the planned (deconflicted) route wit
minimum performances required. Contingency procedures must be applied
USSP to guarantee separation with other potentially conflictindi¢crahd for a
safe recovery or emngency landing of the HPV in question.

VI.  U-space system suffers from a service degradation
There is a degradation or total loss of any of the tacticaplice services such
the provision of dynamic Geofencing informatitnaffic information or tactical
deconfliction alerts. Contingency procedures must be applied by the US
inform all impacted traffic and resolve the situation.
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6 Conclusions andecommendations

This document contains an overview of use cases and scenarios for Urban Air Mobility. The lists are
developed such thaan extensive list otJAM business cases and operations are considered. The
extended descriptions ithis document will srve as input for the following work packages in the
AMU-LED project and will be the operational basis for the AMAD team to build upon.

UAM missionscan be described through a set of fourteen use cases. The operations can be covered
in nine scenarios. iis document demonstrates that through using waddifined quantitative
characteristics for describing use cases, an overview can be made that covers all aspects. Similarly, the
scenarios are described through use of a-gedined tempéte.

The aim of thiglocument is to identify a fuljenericlist of use cases anscenariodor UAM, so that
for the AMULED demonstrations a watiotivated choice can be made.

It is recommended that, when further specifying the demonstrations (WP6),ute cases and
scenaros are used for reference. This will ensure that the demonstrations cover as much as possible
different aspects of Urban Air Mobility, though the demonstrations do not claim to cover everything.

The results of this document must alse lused in the followig work packages to define the
architecture (WP4) and to specify the ground andbomard systems (WP5).

UAM cannot function well without the application ofdpace servicedJrban aspects, like avoiding
buildings and other obstaclesadio interference anchyper local weather conditions should form
major part of the work in the project and it iscommended to focus on-gpace services with the
further development of UAM.
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AppendixA Acti Di agr ams f dCrastelse Us e

Standard Flight Autorisation process

\Valelde s e 10 e - Drone operator & PIC PIC UAM "Customer"

Assess OFP and
confirm

deconflicted Request Flight Authorisation
route

Yes

Approve OFP

|

Activate flight

Request Activation—————————— plan

Activate without
unjustified delay

Yes 1

Approve
activation
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Generic Use Case: en-route flight phase

3rd party airspace
user

ATC
(Za aispace only)

Emit position

On Board DAA

Canflict
detected? G |

Conflict
detected?

Dynamic

s o
¢ Leaving en-route ‘-'
.\ flight phase I
A
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Use case Air Commute Service

LTG0 S 1 @8 Drone operator & PIC  UAM "Customer"

Request Air
Commute Service

Repetitive
Flight Plan

Approve

Yes
Time to initiate
flight
; - Arrives at
Flight pfannin
R & vertiport
Flight Authorization Boarding

L

In-Flight

)

Deboarding

Close filled
OFP

Confirm OFP

completed

Completing
post-flight checks

Leaves vertiport
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Use case Air Commute Taxi Service

' 6] 1 G 8 Drone operator & PIC  UAM "Customer”

Request taxi
service

Arrives at

vertiport
Flight Authorization

Boarding

In-Flight

;

Deboarding

Close filled
OFP

Confirm OFP

completed

Completing

post-flight checks Leaves vertiport
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Use case Air Transport First Response (paramedic deployment)

ofirm OFF

completed

Emergency services

Vertiport operator

Flight planning

- I
lf Boarding \

\  paramedic |
M.

ASSESS

3rd party airspace
user

UAM "Customer"

Naotification of
incident on site

situation

Alert drone
operator

In-flight

Close filled
OFP

with FR drone

Clear landing

site
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Air

Trans

Emergency services |
Vertiport operator

Flight Authorization

fn-thgnt

Completing ‘v
st-flight checks

7N

7 By
repare drone for’
hoarding patient 4

=0

\

'd

At Authonization

port First Response (patient pickup)
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3ard pariy ai}space

iGer UAM "Customer

prepare patient

o

=

k4 -,
-
{ Patient leaves \-,
i Wertipar I}

¥

™
i Completing
\ pust-Night checks '
& v

67

EUROCONTROL



UAM USE CASES AND SCENARIOS

Founding Members

** x
* *

* *
* 4k

O

EUROPEAN UNION  EUROCONTROL

SESAR

JOINT UNDERTAKING

A

68



