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= Air/Ground SWIM advisory Information Sharing:
= Why & When & What

= Current SESAR2020 Air/Ground SWIM Advisory Information Sharing plan

= Key aspects of the Air/Ground SWIM Advisory Information Sharing design
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Air/Ground SWIM advisory Information Sharing: 4 SESAR *
Why?

1 B Voo [ S = The ICAO Global Air Navigation Plan (Doc 9750) introduces ASBU B2-
SWIM “Enabling Airborne Participation in Collaborative ATM through

SWIM” which considers the aircraft to be a fully connected information

Military node in SWIM, enabling full participation in collaborative ATM processes

Catir with exchange of data, including meteorology.

* i’ Airport

Center Provider

= ICAO Doc 9750 plans to start with non-safety critical exchanges supported
by commercial data links:

= Non-safety critical (or advisory) information is defined as
Airline = venictes supplemental information that is not necessary for command and

Operation

Center control of an aircraft (ICAO Doc 10039 Manual on SWIM Concept).

=  Ground-based systems, air traffic managers and flight crews will all benefit
of this timely bi-directional information exchange expected to contribute

to increase predictability, flexibility and efficiency. 2 e [ Y.
TOMORROW! = Center Provider
.
= Flight crews may benefit of SWIM enabled uplink information exchange in
improving common situational awareness between flight crews and ops.”
. . . . . . Cent
ground operations, while promoting strategic/tactical planning and more s

informed decision making. o (G Arpon

=  Ground-based systems and air traffic managers may benefit of SWIM
enabled downlink information exchange in obtaining near real-time
information about surrounding airspace conditions (e.g. atmospheric
conditions).

‘3 Airline ﬁ Vehicles

Operation
Center
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Air/Ground SWIM advisory Information Sharing:
When?

European ATM Mater Plan (Initial and Full operational capability dates):

PJ.1T-01 o
souJsoJso.[eoL]eo! @ o
248 PJ.0209 FJ 130204  PJ140204 PJ.18-D4 1S-0901-B B2-SWIM
[ SESAR Projects:
[} Operational Improvement Steps / Enablers Timeline
_________________________ |
1
Code Title ' oc v FOC | Related Elements
1
1
! n
M 15-0001-B SWIM for Step2 ' 31-12-2027 31-12-5031 : [EN|
1
_________________________ l %
ICAO Block Modules ¥
“ Block Designator Title
B2 B2-SWIM Enabling Airborne Participation in collaborative ATM through SWIM

Target Release
PJ.17-01 TRLs and target releases: R8/9

TRL2 TRL4 TRL6 |HncisHsizationy
W—J zsgm 30?19

L /]
SESAR1 Y
SESAR2020 wave 1

PJ.17-01 Open day, Leonardo Rome, Italy 4




SESAR 44’

JOINT UNDERTAKING

Air/Ground SWIM advisory Information Sharing:
What?

standards

= (ICAO Doc 10039) SWIM (System Wide Information Management) consists \
of standards, infrastructure and governance enabling the management of Services infrastructure
ATM information and its exchange between qualified parties via
interoperable services.

= A service can be described using various perspectives or aspects including Qualified
business aspect, operational aspect (e.g. what the service is about) and e
the solution aspect.

Governance

ATM
Information

= PJ.17-01 contributes to the solution aspect of the Air/Ground SWIM service
—g] w — design (or SWIM-enabled services as defined in ICAO Doc 10039) and in particular
Military
ry

SWiN-enabled B cortrller @ t to the technical interoperability.
Applications = @. - = ANSP Command Center
M —"‘E'::h“:_ig" Exchangs = PJ.17-01 is exploring a standard based Air/Ground SWIM infrastructure solution
|| services - building on top of results from SESAR 1. The solution aims at supporting ATM
M1 intormation Al operational improvements that depend on Air/Ground (A/G) information
& rorgr[ e e — : i exchanges to enable a better situational awareness and collaborative decision
a1oc swm b i making with a focus on advisory information.
l:, | 0 | Infrastructure E
= |
3 Bt e ——— Lo &= kg i ~--emeeme-e-d w o Concrete examples of uplink and downlink information exchange are described in

Connectivity /viﬂg the EUROCAE ED-151 - Operational Services and Environment Definition (OSED)

for Aeronautical Information Services (AlS) and Meteorological (MET) Data Link
Services.
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Air/Ground SWIM advisory Information Sharing:
Current SESAR 2020 plan

= The solution is finalizing TRL4 and initiating TRL6

Status

Milestone

DEL under assessment

Task/DEL Name Task/DEL Code Start Finish
TRL6 Technical Specification T2.610 01/06/2018 (30/11/2018
PJ.17-01 TRL6 TS|D2.2.610 30/11/2018 30/11/2018
TRL6 Technical Validation Planning T2.620 01/06/2018 (31/08/2018
TRL6 Technical Validation Plan Refinement [T2.621 03/12/2018 |04/01/2019
PJ.17-01 TRL6 TVALP|D2.2.620 04/01/2019 04/01/2019

PJ.17-01 Exercises and dates:

= EXE1 (Leonardo, Frequentis, Selex ES GmbH): Uplink and downlink advisory information (weather, aeronautical) exchange in a scenario
involving different Purple Profile SWIM Node prototypes, aircraft and ground Purple Profile enabled SWIM services (TRL4 - 2Q2018)

= EXE2 (Indra): Ground test application to communicate with several simulated aircrafts through a SATCOM emulator (TRL4 - 2Q2018)

= EXE3 (Thales Air Systems, Thales Avionics, Sita, Eurocontrol): Technical Validation of capabilities and robustness of the A/G SWIM
Segment supporting interoperable communication between a/c and Ground SWIM Enabled Apps (TRL4 - 2Q2018)

= EXE4: Evolution of EXE1, as defined in TRL4, according to TRL6 (3Q2019)
= EXE5: Evolution of EXE2, as defined in TRL4, according to TRL6 (3Q2019)
= EXEG6: Evolution of EXE3, as defined in TRL4, according to TRL6 (3Q2019)
= EXE7 (TBC): EXE including a sub-set of EXE4, EXE5 and EXE6 (3Q2019)
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Air/Ground SWIM advisory Information Sharing:
key design aspects: evolution

= Starting from the baseline assessment, the Purple Profile functional and technical architectures have
been improved. These architectural views have been then used to refine the functional and non-

functional requirements included from the baseline.

= Main improvements with respect to the baseline include:

= Harmonization and improvement of the reference ontology and terminology.

= Harmonization and improvement of the functional and technical architecture.

= Harmonization and improvement of the Security risk assessment.

= Harmonization and improvement of functional and non-functional requirements.

= Evolution from AMQP 0-9.1 to AMQP 1.0 ISO/IEC standard.

PJ.17-01 Open day, Leonardo Rome, Italy Vi



Air/Ground SWIM advisory Information Sharing:
key design aspects: technical use cases driven

B EUROCAE ED-151 - Operational Services
and Environment Definition (OSED) for

\/

Data link mode

Aeronautical Information Services (AIS) and
Meteorological (MET) Data Link Services,
December 2007.

Realization options (MEPs)

JOINT UNDERTAKING

SESAR

Broadcast Publish/Subscribe Push (PSPUSH-MEP)
Request/Response (FDRR-MEP)
Demand
Publish/Subscribe Pull (PSPULL-MEP)
Request/Multi-Response (FDRMR-MEP)
R t/R FDRR-MEP d
Contract equest/Response ( ) compose

with Publish/Subscribe (PS*-MEP)

Publish/Subscribe (PS*-MEP)
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v Qo

e &3
s UC Title £ ﬁ & MEP Family Brief description
= 5 £

2 g+

Aircraft initiated | _ Request/Response i An aircraft consumes a
g Request/Response g g Request/Response SWIM
O information exchange § 3 service provided by a ground-
g IS a based system (FDRR-MEP).

& o

Aircraft initiated { _ Request/Response i An aircraft consumes a
g Request/Multi-Response | & g Request/Response SWIM
o information exchange Z 3 service provided by a ground-
E S £ based system (FDRMR-MEP).

Ground-based system | Publish/Subscribe An aircraft consumes a
S provided g g Publish/Subscribe SWIM
o Publish/Subscribe 2 3 service provided by a ground-
=z information exchange S & based system (PS*-MEP).

[-%

Ground-based system Request/Response ; A ground-based  system

initiated . 5 consumes a
o § ¢
® Request/Response 2 S Request/Response SWIM
8 information exchange o § service provided by an aircraft
2 & 0o (FDRR-MEP).

[-%

Ground-based system Request/Response i A ground-based  system

initiated Request/Multi- | b consumes a
) Response information 'g 5 Request/Response SWIM
8 exchange o g service provided by an aircraft
z I (FDRMR-MEP).

[-%

Aircraft provided o Publish/Subscribe A ground-based system
< Publish/Subscribe g g consumes a Publish/Subscribe
8 information exchange ‘g 2 SWIM service provided by an
3 & § aircraft (PS*-MEP).

a.

A
%%
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Air/Ground SWIM advisory Information Sharing:
key design aspects: HL architecture

Messaging Capabilities

‘ Data Enrichment ‘ ‘ Filtering

‘ Data Validation ‘ ‘QualityOfService

¢ Ground SWIM
. Enabled Application
 (provider/consumer) :

Airborne SWIM
. Enabled Application

! (provider/consumer) | Aircraft Ground SWIM Messaging

SWimM
----------- Messaging e

Purple Profile MEPs over i
Aircraft Network Aircraft Ground SWIM Security GIG Communication

]
i
Purple Profile MEPs over i
i
SWIM Network (IP based) |

Security | U N | ’____v _______
( N
i MEPs over AMQP 1.0 !
N [ . . !
oL » interface binding
Purple Piofile MEPs over | (standard based) |
MG Communication / 1 l
Netwark [P based) ST TTTTTTTTmomom oo -

Security Capabilities

Confidentiality
ensuring
Integrity and
authenticity
ensuring
Audit/Logging
Monitoring

c

c
2|

=
S| 8
1= =
S S
3 <

£
5 >
4 <
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Air/Ground SWIM advisory Information Sharing:
key design aspects: PP enabled SWIM service

Service int Over Purple Profile
L <Service Binding>

Technical
System
belonging to

Aircraft CC Aircraft Purple Profile

Messaging

consume

consume

””” - Aircraft Server Technical

System
belonging to
Ground CC

Implementation specj |

Service Endpoint consume

Ground Purple Profile
Messaging

Message Exchange
Over Purple Profile
<Internal Binding>

Uses the <Service Endpoint> to
onsume and/or provide SWIM services

a) Technical view applicable to use cases PPUC-01, PPUC-02, PPUC-03 and PPUC-04

Service Endpoint Over Purple Profile
<Service Binding>
(airborne

Technical
,,,,, System
belonging to

Aircraft CC Aircraft Purple Profile

Messaging

Service Endpoint Over Purple Profile
<Service Binding>

consume

consume

(ground side)

Technical

consume

Aircraft Server —

Implementation specf System
Service Endpoint bel : :
Ground Purple Profile o elonging to
Messaging consume | Ground CC

b) Technical view applicable to use cases PPUC-01 and PPUC-02 (Ground provided services)
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A given Purple Profile enabled SWIM service is
instantiated over the infrastructure according to its
technical design that mainly consists of:

- SWIM Service specific artefacts describing the
«contract» field of the selected «Service Binding» pair
(e.g. message schema, etc.).

- Resources allocation and configuration concerning the
triad of interface bindings (e.g. including message topics
and subscription handling for Publish/Subscribe
services).

- SWIM Service specific message distribution and
routing.

- SWIM Service specific QoS configuration.

- SWIM Service specific security configuration including
X.5009 certificates, private keys, etc.

- For Publish/Subscribe MEP, SWIM Service specific
filtering criteria definition
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PJ.17-01 Solution overview

Thank you very much
for your attention!

This project has received funding from the SESAR Joint Undertaking
under the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 730195
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- Under no circumstances shall the SESAR Joint Undertaking be responsible for any use that may be made of the information contained herein.
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