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coming in aviation? || ®
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Additive
manufacturing

\ “ Autonomous
- platforms and
“ intelligent networks

Data, predictive
maintenance and
product
development

Single pilot and
pilotless planes

Use of blockchain
in the industry

Towa rds @ new
aviation world
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Development of new platforms

worldwide




What are challenges of present ATM

system?
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What are regulators challenges?

» Lack of regulatory approach
» Lack of performance based N
environment v ,L

» Lack of competence -

» Reactivity and early involvement

» Approval scheme

» Risk (e.g. safety, environment) assessment

» Citizens safety, security and acceptance

» Fair competition

» Promote industry

Regulators involvement in Innovation




What can regulators do?

» Reactive:

» Wait for industry to propose and
demonstrate

» Establish regulations when concept is
mature

» Proactive:
» Walk the way with industry
» Establish ‘partnership collaboration’

» Establish the preliminary conditions for
industry to safely develop and implement
the new concept

» Learn in parallel while developing
competences

» Develop performance based regulations

Regulators involvement in Innovation



New operational concept development (l)

New
aircraft
types
&new
business

[1Qae

Efficiency &
capacity

New operational concept
development (CONOPS)

Authority review of
CONOPs
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New operational concept development

Sl
» [0 be developed by industry

» Content:

» Scope and goals: problem statement and
reasons for changing such as traffic and
complexity increase

» Description of present airspace operations:
airspace class, routes, CNS requirements,
infrastructure, ATM system

» Description of future airspace operations: airspace design and class, routes
or FRA, CNS requirements

»| Description of technical system/functional architecture: foreseen ATM
system, new functional architecture

» Definition of use cases: phase of flights, flight levels, urban vs non-populate
areas, phase of projects, accommodation of traffic types

» QOperational/risk assessment of uses cases: method is important, assess
how the foreseen operations should work within the uses cases, identify the
risk, evaluate them and assess the robustness of proposed mitigating
measures

» Regqulatory compliance assessment & identification of requlatory gaps/show-stoppers

Regulators involvement in Innovation




New operational concept development
“J(m) —Ieyered approach 1{o]§ analy5|s

o TECHNICAL LAYERS
Airspace '
Layer Stronger coupling
and measurement of the
impact through
Ops & Tech simulations factoring in
application known deployments and
Layer roadmaps from the Master

Plan

Infra & data =
service — =
Layer _ -
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New operational concept development

2 (V)

» Industry and authority to have a
partnership collaboration:
» Allow for authority review of CONOPS
» Provide feedback in early stage

» Authority to review the CONOPS:
» Review of new operational concept
» Review and agree with risk assessment
» Review and agree with regulatory impact

assessment e,
Risx




Total system approach-holistic

- VIeW

Airwothiness . Initial Airworthiness of
Certification the Type design

Environment (noise and
emissions)

Flight Ops ATM/ANS Individual Certificate of
& Operators Airworthiness

Air Crew

Air Operations
Continued Airworthiness
ANS Common
Requirement

Infrastructure Community ATM/ANS safety

. oversight
Access Interaction Airspace Usage Req.

SERA
Aerodromes
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Perfornjgnce based approach
~-“J—as facilitator to innovation

Regulations to identify the what:

e Performance of the system
e Performance of the services

The how should be included in standards and low level material
such as guidance

e How to achieve the performance set in the regulations

Regulations should contain risk mitigation measures that are
necessary to ensure safety

¢ A risk assessment needs to be done by the regulator when developing the
regulation

Performance of services are the ones demonstrated to be
necessary to ensure safe and efficiency traffic

e These performance can be in terms of integrity, continuity, availability,
timings etc

Regulators involvement in Innovation



z Proposed regulators’ involvement

Eensa [L0GO]

High level Memorandum of cooperation
- on innovation = willingness to cooperate
and facilitate innovative development

B (1050]
Specific partnership collaboration prior
to certification - specific to a particular
S— project. It could include discussion on
e certification approach and regulatory
assessment. Short duration

Establishment of specific requirements
for the demonstration of concept while
developing rules and procedures >
allows for airspace demonstrations.
Short-medium duration

Regulators involvement in Innovation




Examples from EASA ®
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» Innovation partnership §8 &y .,“
with industry on: N LA
v Single pilot operations
v Tools to support
Virtualisation/digitalisation
in ATM -
v New innovative approach for avionics
v UTM applications
v Innovative use of drones

Regulators involvement in Innovation
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Lessons learnt until now

] @

==

Competence building on
innovative projects

Short timescales requiring
different resources

Allows fast and safe
implementation

Could results in complex set up

Allows fast development of
regulations

Careful attention to avoid conflict
of interest

Industry and operational
stakeholders hand in hand with
authorities creates positive
environment

Careful attention to avoid being
co-designers

Towards building a healthy and
trustful and innovation aviation
system

Lack of expertise in some cases

Regulators involvement in Innovation
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EASA role in SESAR SESAR
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'SESAR programme status @

e Luropeas Aviption Safety Agency (TASA)

e
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Eurcpean
Commission

AN AVIATION STRATEGY FOR EUROPE
Challenges of air transport in Eu
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€ EUROPEAN o ..
»

CONGESTED SKIES

GROWTH AND
INNOVATIONS

' P e |

Manufacturers

({CONGESTED AIRPORTS &

-
Social

CYBER SECURITY dialogue

a1

MAINTAINING - Policy making
SAFETY STANDARDS - Public institutions

§;——:Internal Market — EU in the World — Energy Union — #AviationStrategyEU
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ZSESAR programme status il @

Furded by the Luropean Union and implemented by the [uropeas viation Safety Agency (EASA)

Delivering best-in-class, globally interoperable and high-
performing Air Transport for Airspace Users and Citizens

* Enabling the delivery of safe, cost-efficient and environmentally
responsible Air Vehicle & ATM operations, systemsand services

High Performing Optimised ATM Advanced
Airport Operations Network Services Air Traffic Services

Capacity, Safety, Collaboration, Balancing Synchronisation,
Environment, Efficient, Demand & Capacity, Capacity, Safety,
Effective, Networked Environment, Efficiency Environment, Cost

I Enabling the Aviation Infrastructure

i

&8l » Providing shared technical services across the aviation domain
I, j.‘é.

&1 » Communications, positioning, navigation, timing and SWIM information
[/ « Air vehicle operations, systems & services
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Y- Governance-SESAR deployment

Reporting and
advice to EC on
deployment plan

pAEASA ot

European Aviation Safety Agency

Soft Law Regulations (e.g.
' PCP, CPs)

l EU Regulator ‘

coordination of
approvals (TBD)/
Standardisation

-Member States/Competent

Authorities

Soft Law, end-to-
end certification
and oversight,
eview of the
pverall safety

Certification and
oversight locally,
review of application
safety cases

y

SESAR + SESAR x =

JOINT UNDERTAKING DEPLOYMENT MANAGER
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Objectives of EASA’s involvement

» EASA and SJU Signed a MoC to ensure:

» Objectives for Regulatory activities:

» Alignment of ATM Master Planning activities with EASA’s
programmes and activities. Development of regulatory means
and industry standards to support SESAR solution
implementation.

» Alignment of international cooperation activities.

» Objectives for the Technical support:

» Support and advice: Reviewing final technical deliverables
(safety cases, safety assessments, safety performance
requirements (SPR), risk assessments, interoperability and
technical files) with a particular focus on essential operational
changes; and

» Providing support/advice for very large scale demonstration and
validation exercises

Regulators involvement in Innovation




Furdded by the furopean Union and imglemented by the [uropess Aviation Safety Agency (EASA]

I ASBU implementation in EU: ATM Master

Regulators involvement in Innovation



p GANP vs ATM MP & ASBU vs SESAR

Z-“|Operational changes, PCP and CPs

» Considerations:
> » Traffic growth and complexity vs
capacity
» Performance areas (KPAs), KPIs and

targets (safety capacity, cost,
environment)

| » Regional goals, needs and constrains vs
local goals constrains and needs

.Local implementation plans » Political goals

based on: _
, » Safety and security
» EASA’s GM/AMC and \/

regulations (if needed);

» Functionality certified by — v
EASA or CA '

I
» EASA
» Regional / local implementation of ASBU:

Rulemaking and
Safety Promotion Programme

» Through mandatory implementation of

2017-2021

4 » ATM functionalities

e, o R Through voluntary implementation of
: SESAR solutions in a harmonised manner
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ASBU vs SESAR Operational

~-“Jchanges, PCP and

Ps

ICAO Module SESAR Operational Changes

Enhanced terminal airspace using RNP-based operations

B1- APTA Optimised airport accessibility

Time-based separation for final approach

B1-WAKE increased runway throughput through
dynay wake turbulence separation

Approach and departure separations

Departure management integrating surface management constraints
Automated assistance to controlier for surface movement planning and routing
Alrport safety nets
Enhanced airport safety nets b}
Airport safety nets vehicles D]

B1-SURF Enhanced safely and efficiency of surface
operations — SURF, SURF-IA
and enhanced vision systems (EVS)

Il Ground situational awareness
il Integrated surface management
Il Departure management synchronised with pre-departure sequencing

B1-ACDM Optimized airport operations through A-CDM User-driven prioritisation process (UDPP)
total airport management

Collaborative airport

Remote tower D)

Ariival management extended fo en-oute airspace
DMAN integraling surface management conshiaints:

B1-RATS Remotely operaled aerodrome control

Mission trajectory

Meteorological information exchange
Digital integrated briefing

B1-DATM Service improvement through integration of all
digital ATM information

Aeronautical information exchange

‘Common infiastructure components

Cooperalive network information exchange

Flight information exchange

B1-SWIM performance improvement through the
application of system-wide information management
(SWIM)

Meteo information exchange
‘SWIM infrastructure and profiles

'ASM and advanced-FUA

B1-FRTO Improved operations through optimized ATS
routing

'ASM and advanced-FUA

Automaled support for traffic complexity assessment

B1-NOPS Enhanced flow performance through network
operational planning

B1-ASEP Increased capacity and flexibility through
interval management

roug|
g and

Airborne

system (ASAS) spacing

Meteo information exchange

B1-SNET Ground-based safety nets on approach

Enhanced safety nets

B1-CDO Improved flexibility and efficiency in descent

profiles (CDOs) using VNAV Under R & D

Initial trajectory information sharing
Controlled time of arrival (CTA)

B1-TBO Improved traffic synchronisation and initial
trajectory-based operation

Integrated surface management
Integrated surface management DL

integration of remotely piloted aircraft

lo non-segregated airspace Under R & D

Block 0, 1 and 2 -2 a

ICAO Module SESAR Operational Changes

R wa;:st:drt;ulence R Time-based separation for final approach

Departure management integrafing surface management constraints
Airport safety nets
Enhanced airport safety nets
Alrport safety nets vehicles

B2:SURF Oplimized surface routing and safery benelits
(A-SMGCS level 34 and SVS)

Ground si

Integrated surface management
Infegraled surface management DL

Arrival management extended to en-foute airspace

DMAN integrating surface management constrainis

DMAN synchronised with pre-departure sequencing

B2-RSEQ Linked AMAN/DMAN

Heady

'""

Agionautical iNormation exchange

Common infrastructure components

Coopesaiive Nelwork information exchange
Fight information exchange

B2-SWIM Enabling aitbome participation in collaborative
'ATM through SWIM

Meteo Information exchange

SWIM infrastruciure and profiles

Aeronautical information exchange

Common infrasiructure components
Cooperafive network information exchange
Flight information exchange

Meteo Informafion exchange

B2-NOPS Increased user involvement in the dynamic
utilisation of the network

SWIM infrastruciure and profiles
B2-ASEP Airbome separation (ASEP)

B2-ACAS New collision avoidance system

ASAS spacing )

B2-CDO Improved flexibility and efficiency in descent
picfiles (CDOs) using VNAV, required speed and ime at UnderR&D )
— Under R&D )

B2-RPAS Remotely piloted aircraft (RPA) integration in
e Under A &D )
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Pilot Common Projects portfolio

pﬁ' A Extended Arrival Management (AMAN)
& Performance Based MNavigation (PBN)

in high density TMAs

px L Aijrport Integration &
Throughput Functionalities

p¥ Z, Flexible Airspace Management
& Free Route
pX B Network Collaborative Management
pX B Initial System Wide Information

Management (i SWIM)

pX b Initial Trajectory Information
Sharing (i4D)
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ZFuture operational concepts -

example

IFR-LIKE

zui“;
\ Cooperative ~ -~ )))
Traffic
Cooperative
Non-cooperative Traffic (((‘-»: 7
o —a Traffic VFR-LIKE
- ‘h,.‘,,
Non-cooperative =~ = =t ¢ = Lo
Traffic nee)
{ ) " Cooperative
. ‘}-})) Traffic
LOW ALTITUDE URBAN m
LOW ALTITUDE RURAL i ntel )

......

Agricultural, Helicopters/é "
Aircraft <

Restricted Access TIME (Notional) Routine Access

ALTITUDE
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Prc_eliminary proposed Service
2. 0riented Architecture

PRELIMINARY/DRAFT

Interapera bility
need
Interpera bility
need

Interoperability
need

Interocperability
nesd

Security and SWIM common services
Fixed location Communication services
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Thank you for your attention

Your safety is our mission.

An agency of the European Union



