Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

A/

SESAR x

JOINT UNDERTAKING

e

Step 1 Business Trajectory final
Safety Performance Requirements
(SPR)

Project Title Optimised Airspace User Operations

Project Number 07.06.02

Project Manager EUROCONTROL

Deliverable Name (SSE:’FI)? ; Business Trajectory final Safety Performance Requirements
Deliverable ID D57

Edition 00.03.01

Template Version 03.00.00

EUROCONTROL, ENAV, NATS, ENAIRE

Abstract

This document specifies the Safety and Performance Requirements for the Business
Trajectory Management within the context of the Single European Sky Research and
Development Program (SESAR) Concept Story Board - Step 1. The present edition is
limited to the development of the Safety and Performance Requirements for the
Extended Flight Plan concept (which corresponds to the SESAR solution #37) as
described in the final OSED Step 1 Business Trajectory (D56)

founding mambers

Avenue de Cortenbergh 100 | B -1000 Bruxelles
—— ¥ www.sesarju.eu e

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV. ENAIRE, and NATS for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



1

Authoring & Approval

Prepared By - Authors of the document.

Name & Company Position & Title Date
I EUROCONTROL 01/09/2016
I = UROCONTROL 01/09/2016
I EUROCONTROL 01/09/2016
EUROCONTROL'VI3 Systems for 01/09/2016
M3 Systems for
EUROCONTROL ! 01/09/2016
2
Reviewed By - Reviewers internal to the project.
Name & Company Position & Title Date
I - UROCONTROL 01/09/2016
B 01/09/2016
I TS 01/09/2016
T 01/09/2016
I D RA 01/09/2016
I, =N AIRE 01/09/2016
I THALES 01/09/2016
I '\ORA 01/09/2016
3
Reviewed By - Other SESAR projects, Airspace Users, staff association, military, Industrial Support, other organisations.
Name & Company Position & Title Date
I EUROCONTROL 01/09/2016
I - UROCONTROL 01/09/2016
I - UROCONTROL 01/09/2016
I EUROCONTROL 01/09/2016
I L U THANSA systems 01/09/2016
systems_ CURTESNSA 01/09/2016
I S/BRE 01/09/2016
B S/BRE 01/09/2016
I E\A/IDS 01/09/2016
I = UROCONTROL 01/09/2016
I /TS 01/09/2016
I EUROCONTROL 01/09/2016
EUROCONTROL UIRS2010
I =UROCONTROL 01/09/2016
I EUROCONTROL 01/09/2016
I ENAIRE 01/09/2016
I =\ AIRE 01/09/2016
I E U ROCONTROL 01/09/2016
- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
- ww.sesarju.eu 20f83

©SESAR JOINT UNDERTAKING, 2015. Created by for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of

publisher and the source properly acknowledged



Reviewed By - Other SESAR projects, Airspace Users, staff association, military, Industrial Support, other organisations.

Name & Company

Position & Title Date

I /REUS

01/09/2016

I NTECS

01/09/2016

I NDRA

01/09/2016

I, A RBUS

01/09/2016

Approved for submission to the SJU By - Representatives of the company involved in the project.

Name & Company 07.06.02. Project Date
I - UROCONTROL 01/09/2016
I EUROCONTROL 01/09/2016
I =\ 01/09/2016
I O A 01/09/2016
I =N AIRE 01/09/2016
I THALES 01/09/2016
I A TS 01/09/2016
Rejected By - Representatives of the company involved in the project.
Name & Company Position & Title Date
<Name / Company> <Position / Title> <DD/MM/YYYY>
Rational for rejection
None.
Document History
Edition Date Status Author Justification
New Document. Integration
of safety assessment report
and production of
00.00.01 | 01/07/2013 . requirement for the Extended
Flight plan concept (quick
win)
00.00.03 | 26/07/2013 Draft Updated following comments
T from internal review
Updated following comments
00.00.04 | 20/09/2013 Draft from WP11.1, WPS8,
P13.02.01.
00.00.05 | 04/10/2013 Draft Updated following comments
T from internal quality review.
Updated taking into account
. comments from P07.06.02
00.01.00 | 05/05/2014 Final projects members & WP7
quality manager
00.01.01 | 13/06/2014 Final Updated taking into account
T comments from the SJU
- 9 Avenue de Cortenbergh 100 | B <1000 Bruxelles
| | - /Ww.sesarju.eu

©SESAR JOINT UNDERTAKING, 2015. Created by

publisher and the source properly acknowledged

3 0of 83

for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of



Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)
Editon | Date Status Author Justification

00.01.02 | 21/09/2015 Draft

Updated taking into account
07.06.02 SAR, traceability
with 07.06.02 D38 OSED,
VALR 2013/2014 and TS V3
documents

00.02.00 | 30/10/2015 Final

Updated taking into account
comments from the peer
review

00.02.01 | 29/07/2016 Draft

Updated taking into account

e PCP content

e comments from the SJU
on the last release

o VP-713 results

» Updated 07.06.02 SAR

00.03.00 | 01/09/2016 Final

Updated taking into account
comments from peer review

00.03.01 | 03/10/2016 Final

Version re-submitted
following SJU reivew.

¢ Intellectual Property Rights (foreground)

10  This deliverable consists of SJU foreground.

lounding members

9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
-

www.sesarju.eu

©SESAR JOINT UNDERTAKING, 2015. Created by

4 of 83
for the SESAR Joint

Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of

publisher and the source properly acknowledged



11

12

13

14
15
16
17
18
19
20

21

22
23
24
25

26

27
28
29
30
31

32

33
34

35

36
37
38
39

40

Table of Contents

EXECUTIVE SUMMARY .ottt ettt ettt e ettt e ettt e e s st et e s s bt e e e s btt s e s sabae e e st besesabeasesssbesessabbesssaseasessnres 7
O | I =@ 0 10 1@ L 8
1.1 PURPOSE OF THE DOCUMENT ...uutttiiiiiiiiiititieees et s iebbstesssesssasbsbtesssesssasbbssssssesssasssssssssesssesssssasssesssassssssss 8
1.2 S ToT0 ] = =SSO 8
1.3 INTENDED READERSHIP ..vvtiiiiiiiititiii e e e e s ittt i e e s e s s saab bbb e e s s e e s s bbb bt ae e s e e s sb b bbb e e e s e s s sasb bbb e e e sesssas bbb baeseesssasbbbbaness 9
1.4 STRUCTURE OF THE DOCUMENT ...ciiittttiiie e et e iitbbtii s s s e s s st bate s e s s s s sbbbabasesssssbbbabasssesssbbbabaeesesssasbbabaeseessas 10
1.5 2ol (e 201U |\ o T OO 10
1.6 GLOSSARY OF TERMS.....ciiuteieeitieeeeittee e s iteeessettesesasessessabesesssaesesastesessabeeesasbeeseaasaesesssbeeessbeesesaseesssssrens 10
1.7  ACRONYMS AND TERMINOLOGY .....uvviiiiueieeiitieeeiiteeessteeessssteessessessssssessssssessssasssssssssesesasessssssessssssseees 12
2. SUMMARY OF OPERATIONAL CONCEPT (FROM OSED)......cccoctiiiieieiene et 17
2.1 DESCRIPTION OF THE CONCEPT ELEMENT ...vviiiitiie ettt ettt stte e ettt e e s e tee e stae e s s enveesssnteeessnneneeseneeeeas 17
2.1.1  Short-term planning phase — Extended flight plan .........cc.cccccoveieiiiiii v 17
2.2 DESCRIPTION OF OPERATIONAL SERVICES ...iiiiiiiiiititiiieee s s iiibtieie s e s ssbbbtis s s e s s ssibbbasssessssssbbbasssessssssnnns 19
2.3 DESCRIPTION OF OPERATIONAL ENVIRONMENT......utttiiiiiiiiiiiiiiiie e s isibrries e s s seibtbeessesssesssbbanseessssssnnns 19
3. REQUIREMENTS - EXTENDED FLIGHT PLAN (QUICK WIN) ....cccociviieierienere e 20
3.1 OPERATIONAL SERVICE......cccutttiiieiiiiiitiiiie e e s s s iibb ittt s e s s s s siab b et e s e e e s s sabb b et e e e s e st iab b b e basasesssabbbbbeeesesssasbbabeeeeessas 20
311 Safety REQUIFEIMENTS .......oiiiiiiiiiiieie ettt st sb e bbbt e e nbe st e 20
3.1.2 Performance REQUITEMENTS ... iieiiiie s st era e e e nrenns 24
3.1.3 ReqUIreMENES EIELEA .........ccveiicice e nre e 33
3.2 INFORMATION EXCHANGE REQUIREMENTS (IER) ..oviiiiiiiice s 36
4. REFERENCES AND APPLICABLE DOCUMENTS ......oi ittt 40
o R AN = =T (07 =TI = B T@ Y01 Y = N 5 40
4.2 REFERENCE DOCUMENTS ...ciiiiiittttiit e se ittt e s ettt b e e s e e s st bbbt a e e s e s s s bbb b b e e e s e s s sasbbbbeessesssesbbbbaaseesssesantes 40
A ASSESSMENT / JUSTIFICATIONS . ... .ottt ettt sttt st s st sb s s ebe s sb s s be s s sbassbe s s bessbeseres 42
AL S AFETY ASSESSMENT cutiiiiieiiiiittttittteetiiitttetttesssaiisbbestsesssaibbbattsasessiasbbesasesessiabbbabesasesssasbbbbaessesssabbbbanes 42
Al.l 1Y 0]0 [8Te3 1 o] o NPHE TR 42
A.1.2  Regulatory and User Needs 1dentifiCation............cccoe i 44
A.1.3  Safe HIgh-1EVElI DESIGN .....couiiiiiiiieeee et bbb e 47
“ £> Avenue de Cortenbergh 100 | B -1000 Bruxelles
| e | v WwWW Sesarnu.eu 5 of 83
©SESAR JOINT UNDERTAKING, 2015. Created by for the SESAR Joint

Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



41

42
43
44
45
46
47
48
49

50

51

52
53
54
55
56

57

List of tables

BIE= Lo Lo I | = Yo T | PR UOPI 39
Table 2: Consolidated list of Regulatory and User Requirements applicable to BMT/EFPL................ a7
Table 3: Mapping of User Requirements to EFPL High-level architectural representation .................. 54
Table 4: Derivation of EFPL Safety Requirements (functionality and performance) from Regulation

AN USEI REQUITEIMENTS ...t eeee ettt e ettt et e e e e e e et ettt e ea e e s e e anbeeeeeeeeeaaannsbeeeeaaeeeaannsbneeaaaeeaanns 58
Table 5: Operational Scenarios — Normal CoONAItIONS..........ccoiiiiiiiiiiiee e 59
Table 6: Additional SR from Operational Steps Analysis — Normal Operational Conditions................ 69
Table 7: Derivation of EFPL Mitigation means against EFPLM Failure Modes...........ccccccovvvvvvveenenenn. 81

List of figures

Figure 1: SPR document with regards to other SESAR deliverables ... 9
Figure 2: Extended Flight Plan validation SErviCeS OVEIVIEW............cuuiiiiiieeiiiiiiit e 18
Figure 3 Extended Flight Plan dissemination data OVErVIEW ............ccuueeiiiiiiiiiiiiiiieee e 19
Figure 4: High-level process description for the extended flight plan ... 46
Figure 5: EFPL High-level architectural repreSentation ............cccccoveciviiiiiee e i e eesreee e 48

“ £> Avenue de Cortenbergh 100 | B -1000 Bruxelles

"ﬂ‘ WwWW Sesarnu.eu 6 of 83

©SESAR JOINT UNDERTAKING, 2015. Created by for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



58
59

60
61
62
63
64
65
66
67
68

69
70
71
72

73
74
75
76
77
78
79
80
81

Executive summary

This final edition of the Safety and Performance Requirements (SPR) document (D57) provides the
safety and performance requirements for Application and Information Services related to the
Operational Processes and Services defined in the P07.06.02 -D56-BT OSED Stepl, 2016 [13]
section 4 dealing with the quick-win implementation of the Extended Flight plan (EFPL) in
short-term planning. This document is used to provide the basis for ensuring that these SPR
requirements are applicable during initial implementation and continued operation. The Extended
Flight Plan implementation has potentially an impact on a large number of operational services both at
FOC, NM and ATC sides. This SPR document focuses on requirements related to network
operational services: flight plan validation and distribution, DCB services.

The requirements developed in this document should show traceability to the higher level
requirements described in the corresponding OSED and particularly to the Performance
Requirements expressed in the OSED. Additionally, this document takes into account the results of
the P07.06.02 exercises planned in release 5 which validates some of the requirements in section 3.

The Safety Requirements have been derived mainly from the Safety Assessment Report (see
Appendix A).

The non-functional and Performance Requirements have been derived from non-functional and
Performance requirements applied to NM services in operations (Flight plan management, DCB).
They have been adapted and complemented to address the specific needs for the Extended Flight
Plan implementation.
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1. Introduction

1.1 Purpose of the document

This Safety and Performance Requirements (SPR) document provides the safety and performance
requirements for Services related to the operational Processes defined in the 07.06.02 —-D56- Step 1
Business Trajectory final OSED [13].

Several updates to the initial SPR document have been produced during the lifecycle of the
P07.06.02 project execution phase.

Three major releases were planned to be delivered, including this SPR final D57:

e D03 Step 1 Business trajectory SPR interim version, May 2014: Interim SPR for Extended
Flight plan (quick win);

e D87 Business Trajectory 2015 SPR update for EFPL;

e D57: Step 1 Business trajectory final SPR, September 2016 integrating Release #5
validation results (VR-713 as part of [21]).

1.2 Scope

This document supports the operational services and concept elements identified in the final
Operational Service and Environment Definition (OSED) Step 1 BT 2016, [13]. These services are
expected to be operational (IOC) in the 2018- 2020 time frame.

THIS FINAL EDITION (3.0) DOES NOT COVER THE FULL SCOPE OF THE 07.06.02 STEP 1
OSED ON BUSINESS TRAJECTORY MANAGEMENT. IT IS FOCUSING ON THE SECTION 4 OF
THE OSED DEALING WITH THE EXTENDED FLIGHT PLAN SOLUTION. HENCE BT IS ONLY
VERY PARTIALLY ADDRESSED AND ONLY LIMITED TO THE DISTRIBUTION OF THE EFPL IN
PLANNING PHASE TO ATC ACTORS

The others topics developed in the OSED - demand data management in Medium term
planning, iSBT and IRBT in the context of flight object — are considered at this stage as
insufficiently mature to be included in the SPR.

This is the final updated version of this document planned to be delivered in 2016 as part of SESAR
Step 1.

It is not planned to develop, in the context of SESAR Step 1 activities, Safety and Performance
requirements related to the management of the SBT in medium term planning phase.

The performance requirements are defined using the top-down principle, originating at B04.01 level,
cascaded down from strategic targets to Ops 07.02 level and subsequently to primary projects.

The requirements developed in this document should show traceability to the requirements described
in the corresponding OSED and particularly to the Performance Requirements expressed in the
OSED, which show traceability to the higher level KPAs (through DOD), as represented in Figure 1.
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Appli
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Figure 1: SPR document with regards to other SESAR deliverables

In Figure 1, the Steps are driven by the Ol Steps addressed by the project in the Integrated Roadmap
document [12].

1.3 Intended readership

Within SESAR, the intended audience is

The SJU;

SWP07.02: P07.02 is the coordinating federating project for the OFA03.01.04 -
Business/Mission trajectory;

P11.01 projects: this OSED develops requirements impacting FOC processes and systems.
Moreover, most of requirements included in this document have been developed in close
cooperation with P11.01 projects.

P13.02.03 project which have strong dependencies with flight planning /business trajectory
management.

P04.05 and P05.05.01 projects: those two projects are part of the OFA03.01.04. Moreover
there are obvious dependencies between Business/Mission trajectory and Trajectory
Management Framework OFAs;

foaunding mambers
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e SWP04.02, SWP05.02, SWP06.02: those are being identified as consulting federating
projects for the OFA03.01.04 ;

o WP8 projects included in the OFA Business and Mission Trajectory. For this release, most
impacted WP8 projects are 08.03.10, and 08.01.03;

e P11.02. projects.

e P16.06.01 project which addresses the specification and design aspects of SESAR in
Safety.

e P16.06.05 project which is the Human Performance management in accordance with the
SESAR HPRM (Human Performance Reference Material) requirements.

o WP BO05 is the performance analysis project of the ATM Target Concept

1.4 Structure of the document

The structure of the document is as follows:

Section 1: Introduces the document purpose, the scope, the intended audience, the background, the
structure (this section) and includes the glossary of terms and acronyms and terminology.

Section 2: Summarizes the operational concept — limited to the extended Flight plan in this edition -
based on the descriptions provided in the corresponding OSED (Ref.[13])

Sections 3: Provides the Safety and Performance Requirements and shows traceability to the
operational requirements (applicable to Processes and Services (P&S)) as described in the OSED.

Section 4: Lists the Applicable and Referenced Documents.

Appendix A: This section the safety assessment report produced for the extended flight plan.

1.5 Background
See Background section in the 07.06.02 -D56- step 1 BT final OSED 2016 [13].

1.6 Glossary of terms

Glossary and definition of general terms are available in the document “SESAR Lexicon [4].

Acronyms used in this document which are not represented in the Lexicon are explained below.

Term Definition Source

Accepted trajectory Trajectory as calculated by NM (IFPS) to check |P07.06.02 Step 1
the compliance of the flight plan with published | OSED
constraints. It is based on the filed trajectory but
integrates among other elements additional
“soft” constraints like LOAs/ATC constraints
published as PTRs.

Basically NM accepts the information provided
by the AU but replies back with the trajectory
that is expected to be flown by the AU.

Accuracy Degree of conformance between the estimated |P07.06.02 team
or measured value and the true value.

lounding mambers
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Term

Definition

Source

Calculated Take-off Time (CTOT)

The CTOT complies with the aircraft departure
slot issued by the NM (if any).

Network operations
Step 1 DOD V1.0

Data quality

Degree or level of confidence that the data
provided meets the requirements of the data
user in terms of accuracy, resolution and
integrity.

P07.06.02 team

Estimated Off-block Time (EOBT)

The estimated time at which the aircraft will
commence movement associated with
departure (ICAQ) derived from the filed Flight
Plan

Network operations
Step 1 DOD V1.0

Flight Object

The system instance view of a flight. It is the
flight object that is shared between the IOP
stakeholders.

EUROCAE (2009),
Flight Object
Interoperability
Specification, ED-133

GUFI

This field specifies a globally unique reference
to the flight, allowing all eligible members of the
ATM community to unambiguously refer to
information pertaining to a flight.

ICAQ FF-ICE

Initial Reference Business/Mission
Trajectory (iRBT/iRMT)

In Step1 an Initial Reference Business/Mission
Trajectory is the result of the collaborative
planning process that revises the iISBT/SMT (as
defined in AUO-0203-A) and is published as the
initial Reference Business/Mission Trajectory
(iRBT/RMT), at the moment when due to the
proximity of the Execution Phase, the Aircraft
Operator cannot accept any more changes on
the ISBT/SMT. The iRBT/RMT contains all data
included in the (last) agreed iISBT/SMT, in
particular the TTO/TTA”.

It must be highlighted that the word “initial”
is not used in reference to the RBT lifecycle
(e.g. first RBT in execution).

Network operations
Step 1 DOD V1.0

Initial Shared Business/Mission
Trajectory (iISBT/SMT)

In step1, the SBT/SMT will not be fully
implemented yet and will only incorporate flight
intentions (in the medium-term planning) which
are progressively refined with incoming
information from the Airspace users to become
an extended flight plan in the short term period
including trajectory data (Filed
trajectory/ReqMT).

It must be highlighted that the word “initial”
is not used in reference to the SBT lifecycle
(e.g. first SBT shared).

Network operations
Step 1 DOD V3.03

Nominal (user) Preferred Route
(NPR)

Preferred user route in nominal conditions (e.g.
meteorological). Nominal preferred routing
information is provided by airspace users in
Medium Term planning phase.

P07.06.02 Step 1
OSED

Target Time of Arrival (TTA)

TTA is a planning time computed by ground
systems for flight planning and execution to
coordinate at network level and enhance the
effectiveness of ATFCM measures for
congestions at destination aerodromes. It
expresses the desirable time for an aircraft over

Network operations
Step 1 DOD V3.03
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Term

Definition

Source

a specific fix from the point of view of ground
ATM services. During flight execution, it will
allow the monitoring of the evolution of the
intended operational goal by the appropriate
actors1.

A TTA consists of a nominal value and
tolerance limits around the nominal value.

Target Time Over (TTO)

It is a planning time computed by ground
systems for flight planning and execution to
coordinate at network level and enhance the
effectiveness of ATFCM measures for
congestions at En-Route locations as well as
the management of the Airspace Reservation
process. It expresses the desirable time for an
aircraft over a specific fix from the point of view
of ground ATM services. During flight execution,
it will allow the monitoring of the evolution of the
intended operational goal by the appropriate
actors.

A TTO consists of a nominal value and
tolerance limits around the nominal value.

Network operations
Step 1 DOD V3.03

Trajectory (4D)

A set of consecutive segments linking waypoints
and/or pseudo points computed by
airline/aircraft or ground tools (pseudo/FMS or
TP) to build the lateral transitions (e.g. fly by /
fly over) and the vertical profile. Each point is
defined by a longitude, latitude, a level and a
time, with associated estimates, and constraints
when and where required.

B04.02

Filed trajectory

Corresponds to today’s Airspace User
Operational flight plan transmitted to the flight
crew a few hours before departure, more
detailed than the ATC flight plan, it consists in
the list of points and estimates computed by the
airline tool to build the lateral transitions and
vertical profiles.

This trajectory is provided as part of the EFPL
and it is calculated taking into account
constraints and meteorological information.

P07.06.02 Step 1
OSED

1.7 Acronyms and Terminology

Term Definition
4D 4 dimensional
alc Aircraft
ACC Air Traffic Control Centre
ADD Architecture Definition Document

lounding members
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Term Definition

ADR Airspace Data Repository

AFTN Aeronautical Fixed Telecommunication Network

AFUA Advanced Flexible Use of Airspace concepts

AIM Aeronautical Information Management

AIP Aeronautical Information Publication

AIRAC Aeronautical Information Regulation and Control

AlS Aeronautical Information Service

ACK Acknowledge message

AMC Airspace Management Cell

ANSP Air Navigation Service Provider

AO Aircraft Operators

AOC Airline Operational Control / Airline Operations Centre

ASM AirSpace Management

ATCO Air Traffic Controller

ATFCM Air Traffic Flow and Capacity Management

ATM Air Traffic Management

ATMRPP AIR TRAFFIC MANAGEMENT REQUIREMENTS AND PERFORMANCE
PANEL — ICAO working group.

AU Airspace User

B2B Business to Business (B2B) web services

BADA Base of Aircraft Data

BDT Business Development Trajectory

BMT Business Mission Trajectory

CASA Computer Assisted Slot Allocation

CDR Conditional Route

CFMU Central Flow Management Unit

CFN Commercial Flight Number
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Term Definition

CFSP Computer Flight Plan Service Provider

CHMI CFMU Human Machine Interface

CNS Communication, Navigation and Surveillance

CONOPS CONcept of OPerationS

CRAM Conditional Route Availability Message

DCB Demand Capacity Balancing

DDR Demand Data Repository

DOD Detailed Operational Descriptions

E-ATMS European Air Traffic Management System

ECAC European Civil Aviation Conference

ECHG Modification message of the Extended FPL

EDLA Extended DLA message

EFD Electronic Flight Data

EFPL Extended Flight Plan

EFPLM Extended Flight Plan Message
It is a message containing the ICAO FPL data, the trajectory of the flight
described in a 4D trajectory form and the Performance Data instantiated for that
flight.

EIBT Estimated In Block Time

EOBT Estimated Off Block Time

ETFMS Enhanced Tactical Flow Management System

FAB Functional Airspace Block

FDC Flight Data Contributor

FDMP Flight Data Manager Publisher

FDP Flight Data Processing

FDPS Flight Data Processing System

FDU Flight Data User

FF-ICE Flight and Flow Information for a Collaborative Environment
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Term Definition

FIXM Flight Information Exchange Model

FLS Flight Suspension message

FMP Flow Manager Position

FOC Flight Operations Centre

FO Flight Object

FOS Flight Object Server

FPL Flight Plan

FPR Flight Plan Repository

FRA Free Route Airspace

GAT General Air Traffic

GUFI Global Unique Flight Identifier

ICAO International Civil Aviation Organisation

IFPS Initial Flight Plan Service

IFR Instrument Flight Rules

INTEROP Interoperability Requirements

10C Initial Operating Capability

IOP Interoperability (between ground systems)

IRS Interface Requirements Specification

iSBT Initial Shared Business Trajectory (Step 1)

iRBT Initial Reference Business Trajectory (Step1)

KPI Key Performance Indicators

LT Long Term

LTM Local Traffic Manager

MT Medium Term

NM Network Manager

NMF Network Management Function

NPR Nominal Preferred Routing
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Term Definition
NOP Network Operations Plan
OAT Operational Air Traffic
OFA Operational Focus Area
ol Operational Improvement
ORM Operational Reply Message
OSED Operational Service and Environment Definition
oucC Operational Use-Case
PANS-ATM Procedures for Air Navigation Services — Air Traffic Management
PTR Profile Tuning Restriction
RAD Route Availability Document
RBT Reference Business/Mission Trajectory
REJ REJection message
SARPs Standards and Recommended Practices
SBT Shared Business/Mission Trajectory
SJuU SESAR Joint Undertaking
SPR Safety and Performance Requirements
SWIM System Wide Information Management
TAD Technical Architecture Description
TOC Top-Of-Climb
TOD Top-Of-Descent
TOW Take-Off Weight
TP Trajectory Prediction
TS Technical Specification
TTA/TTO Target Time of Arrival / Target Time of Overflight
TTOT Target Take Off Time
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2. Summary of Operational Concept (from OSED)
2.1 Description of the Concept Element

2.1.1 Short-term planning phase — Extended flight plan

Most Airspace users are currently using sophisticated flight planning tools in order to calculate as
accurately as possible an operational flight plan for their flight. Multiple parameters and flight specific
performance characteristics are taken into account in order to derive a flight trajectory that is as close
as possible to the real evolution of the flight later in operations. Flight planning tools then derive from
the operational flight plan a flight plan in ICAO format. In this process, valuable information regarding
the flight, including its calculated 4D trajectory, are lost because the ICAO flight plan format neither
allows nor requires such information to be included.

The resultant flight plan in ICAO format is used by ATC for the provision of air traffic services to the
flight as well as the Network Manager and FMPs for air traffic flow and capacity management. Tools
that are used by ATC, the Network Manager and FMPs are based on the calculation of a flight
trajectory that is extracted from the flight plan in ICAO format. A number of assumptions are made
and generic aircraft performance information is used in this process that make the locally calculated
flight trajectory different from to the one originally calculated by the flight planning tools.

The current flight plan filing process will be extended to allow enriched information exchange
e From AU to NM flight planning services:

0 The transmission of the flight plan originator calculated 4D trajectory (filed trajectory)
of the flight as part of the filed flight plan. This 4D trajectory sent by the AU will be
used by the NM flight planning services for the flight plan validation process together
with the NM planning trajectory which is estimated when the EFPL is received.
Consequently, the flight plan validation process of NM will be modified in order to be
able to use the received 4D trajectory. This trajectory will be stored in IFPS together
with the flight plan and will be available for further revalidations (e.g. when the
environment data change) and distribution to its client systems, including the Flow
Management services and, upon request, ATC flight data processing (FDP)
systems.(as part as the whole EFPL information set for distribution).

It will also be possible for flight plan originators to provide to NM, in addition to the
filed flight plan, aircraft performance information specific to the flight. This information
will be stored by the NM flight planning services together with the filed flight plan and
be also available for further distribution to its client systems, including the Flow
Management services and, upon request, ATC flight data processing (FDP) systems.
The provided aircraft performance information, being specific to the flight, will allow
for an improved local calculation of the trajectory of a flight for what-if scenarios and
simulations. The Flow Management services may also use it to calculate a new
prediction of the flight path upon reception of real time updates regarding the current
position of the flight.

e From NM flight planning services to AUs: NM will reply to the AU with two new elements in
the EFPL response message: the accepted trajectory and Profile Tuning Restrictions that

may apply.

NM will have to handle various combinations of FPL data exchange messages during the transition
phase. These are neither selective nor exclusive, but coexist in time:
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0 Global mix mode of operations allowing some AUs to provide EFPLs whereas others will
continue to transmit ICAO FPLs.

o0 Individual mix mode of operations where AUs will be able to submit an EFPLM followed by
updates in ICAO format (Change, Delay, Re-Processing...) and vice versa.

Regarding ATM constraints, evolutions in step 1 involve only “soft” constraints named Profile Tuning
Restrictions (PTRs). Two flows of information are considered and the type of information provided
changes from one to another:

0 Any AU is able to retrieve PTR information from the global database where they are
published.

o For a given flight, the list of PTRs applying to that specific flight is provided as feedback in
the EFPL reply messages from NM in the trajectory management process (i.e. as with
PTRs information)

This available information will further increase the accuracy and consistency of the planned 4D
trajectory of a flight and therefore increase predictability both for AUs and NM.

S a 2

Network
Manager
| Extended Flight plan |
ICAO Flight plan data - :
| +4D Trajectory (UP4DT) —> | FlightPlanning
AU + Flight performance data Services
(optional) ¢ (FPL Validation) )
Applied ATM constraints
|

Accepted trajectory \ 4

Figure 2: Extended Flight Plan validation services overview
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MY

NM
ATFCM
services

EFPL

Flight Plannlng)

EFPL

Sub-Regjional
Local Flow

Managerment

4
O )

services J

\ 4

> Alrports

.

Figure 3 Extended Flight Plan dissemination data overview

Edition 00.03.01

In order to address regulatory and worldwide applicability aspects, the Extended FPL solution will be
refined in close relation with the latest ICAO flight data exchange concept and standard developments
(FF-ICE, FIXM). This will allow minimizing costs for full alignment with ICAO recommendations in

target Step 1 [18].

2.2 Description of Operational Services

See Section 2.3 of the 07.06.02 Step 1 BT OSED 2016 [13].

2.3 Description of Operational Environment

See Section 3 of the 07.06.02 Step 1 BT OSED 2016 [13].

foaunding mambers

B <

©SESAR JOINT UNDERTAKING, 2015. Created by

Avenue de Cortenbergh 100 | B -1000 Bruxelles
'.'u".'.-".'.-'.!'—f_ﬂf‘-:a.'-'l"jl].l.'"."l.J

19 of 83
for the SESAR Joint

Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



227

228
229

230
231

232

233
234

235
236

237
238

239
240

Project Number 07.06.02

Edition 00.03.01

D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

3. Requirements - Extended flight plan (quick win)

Note 1: The SPR validation method fields have been updated taking into account information from VR
EXE-07.06.02 -VP-713 from the Step 1 Business Trajectory Validation Report for EFPL [21].

Note 2: Requirements based on concepts out of the PCP scope will be explicitly mentioned as non-
PCP requirements in their rationale field, i.e. they are not part of the solution #37 (AUO-0203-A).

3.1 Operational Service

3.1.1 Safety Requirements

REQ]

Identifier

REQ-07.06.02-SPR-DCS1.0030

Requirement

Network predictability shall be maintained/ improved by DCB services when
using EFPL data.

Title DCB services - Undetected imbalances

Status <Validated>

Rationale A negative impact on network predictability might result into overloading a
sector.

Category <Safety>

Validation Method

<Fast Time Simulation>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0021

Requirement

The airspace user shall provide EFPL data in accordance with the specified
data quality requirements (resolution, accuracy, integrity).

Title EFPL data quality requirements

Status <Validated>

Rationale Requirement extracted from the safety assessment.

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0060 <Partial>
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<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0065 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPS1.0006

Requirement

The airspace user shall provide elements of the extended flight plan message
used for ATC purposes like ground-based Trajectory Prediction with the
accuracy and integrity level specified by the ATC application.

Title AU flight planning transmission- Integrity of EFPL data used by ATC
Status <In Progress>
Rationale Requirement extracted from the safety assessment
Requirement out of the scope of the PCP and the solution #37.
Requirement part of ATC distribution to be validated in S2020 PJ18
Category <Safety>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0060 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0065 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPS1.0008
Requirement The EFPL validation process shall reduce/maintain the number of incorrect
ACK messages that are due to flight trajectory calculation differences between
NM and the AU compared to the current FPL validation process.
Title NM flight planning service- EFPL validation adapted to the resolution and
accuracy of EFPL elements
Status <Validated>
Rationale Requirement extracted from the safety assessment.
Incorrect operational Reply Message has the potential to lead to a number of
operational consequences including that a flight ends up in closed airspace or
loss of separation (with ATCO being able to control the situation)
Category <Safety>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0001 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0003 <Partial>
[REQ]
[Identifier |REQ-07.06.02-SPR-FPS1.0011
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Requirement

The NM EFPL validation process shall raise an error in case the EFPL
trajectory information is inconsistent with the equivalent ICAO Field 15 route
information provided within the same EFPL.

Title NM flight planning service - ICAO FPL data/Filed Trajectory Inconsistency
Status <In Progress>
Rationale Requirement extracted from the safety assessment.
Requirement out of the scope of the PCP and the solution #37.
Requirement part of ATC distribution to be validated in S2020 PJ18.
Category <Safety>
Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0002 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0013

Requirement

The NM shall develop the “flight messages checking and distribution” service
with an appropriate assurance level (AL).

Title NM flight planning service - Appropriate assurance level for FPL/EFPL services
Status <In Progress>
Rationale Requirement extracted from the safety assessment.
EFPL assurance level to be validated at V4 maturity in NM 20.5 Release for
submission service.
Category <Safety>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0008 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0009 <Partial>
[REQ]
Identifier REQ-07.06.02-SPR-FPS1.0016

Requirement

The implementation of EFPL shall reduce/maintain the number of missing flight
plans at ATC level due to wrong addressing at NM level compared to the
current mode of operation.

Title NM flight planning service - Missing flight at ATC level
Status <Validated>
Rationale Requirement extracted from the safety assessment.

Non-PCP requirement
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Category <Safety>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0013 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0017

Requirement

The implementation of the EFPL shall reduce/maintain the number of missing
flight suspension messages (FLS) compared to the current mode of operation

Title NM flight planning service - Missing flight suspension messages

Status <Validated>

Rationale Requirement extracted from the safety assessment. It addresses the situation
where change of route availability occurs or RAD restriction impact a flight and
the flight suspension message is not sent by NM
Not a specific EFPL failure mode but frequency of occurrence could be
increased by the implementation of the EFPL

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A

<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> FlightPlanDataDistribution N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0014 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0018

Requirement

The implementation of the EFPL shall reduce/maintain the number of incorrect
De-Suspension messages (DES) compared to the current mode of operation

Title NM flight planning service - Incorrect de-suspension messages

Status <Validated>

Rationale Requirement extracted from the safety assessment. It addresses the situation
where a flight is incorrectly de-suspended by NM
Not a specific EFPL failure mode but frequency of occurrence could be
impacted by the implementation of the EFPL.

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
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<APPLIES_TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0014 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0019

Requirement

The implementation of the EFPL shall reduce/maintain the number of
inconsistent flight plans compared to the current mode of operation

Title NM flight planning services - Consistent flight plan information between AU and
NM

Status <Validated>

Rationale Requirement extracted from the safety assessment.

Category <Safety>

Validation Method |[<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED_TO=> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0003 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0009 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0013 <Partial>

3.1.2 Performance Requirements

3.1.2.1 NM flight planning services

REQ]

Identifier REQ-07.06.02-SPR-FPP1.0010

Requirement EFPLs services shall be available 24h/7days outside specific maintenance
periods.

Title NM flight planning service - Availability requirement

Status <In Progress>

Rationale Services for EFPLs submission, processing and distribution shall inherit from
the availability requirements from the current flight plan submission and
processing services.
Validation planned in V4

Category <Reliability>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES_TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>
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REQ]
Identifier REQ-07.06.02-SPR-FPP1.0015
Requirement In case of a system failure EFPL services shall be available again within 1 hour.
Title NM flight planning service - Recovery following a service failure
Status <In Progress>
Rationale Services for EFPLs submission, processing and distribution shall inherit from
the availability requirements from the current flight plan submission and
processing services.
Validation planned in V4
Category <Reliability>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPP1.0020

Requirement

NM services and associated systems shall be designed in such a way that
under all circumstances no EFPL message shall get lost, including during a
system crash or catastrophe.

Title NM flight planning service - Reliability requirement
Status <In Progress>
Rationale Services for EFPLs submission, processing and distribution shall inherit from
reliability requirements from the current flight plan submission and processing
services.
Validation planned in V4
Category <Reliability>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES_TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPP1.0030

Requirement

In order to allow application of software maintenance and interventions, a
weekly maintenance period shall be planned at a fixed time with a duration of
maximum 1 hour during which submission and processing of EFPL will not be
possible.

Title NM flight planning service - Maintainability requirement
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Status <In Progress>

Rationale Services for EFPLs submission, processing and distribution shall inherit from
the maintainability requirements from the current flight plan submission and
processing services.

Validation planned in V4

Category <Maintainability>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED TO> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES_TO> <Service> ExtendedFlightPlanSubmission N/A

<APPLIES TO> <Service> FlightPlanDataDistribution N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPP1.0040

Requirement When a shutdown of the NM systems is required in order to implement a major
upgrade of NM systems in support of EFPL services, the planned shutdown
shall be announced in a Deployment Plan which shall be published 3 months
before.

Title NM flight planning service - Maintainability requirement for major upgrade

Status <In Progress>

Rationale Services for EFPLs submission, processing and distribution shall inherit from

the maintainability requirements from the current flight plan submission and
processing services.
Validation planned in V4

Category <Maintainability>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED TO> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A

<APPLIES_TO> <Service> FlightPlanDataDistribution N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>

[REQ]

Identifier REQ-07.06.02-SPR-FPP1.0050

Requirement The B2B EFPL filing services shall inherit from the security, authorisation and
authentication requirements from the current B2B flight plan filing services

Title NM flight planning service - Security requirement

Status <In Progress>

Rationale EFPLs management does not require any specific security requirement
compared to current flight plans management. The OSED includes a
requirement related to the confidentiality of some EFPL information (e.g. TOW).
Validation planned in V4
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Category

<Security>

Validation Method

<Shadow Mode>

Verification Method

[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPP1.0055
Requirement An airspace user shall only be able to retrieve the EFPLs that he has submitted.
Title NM flight planning service - Restricted access by airspace user
Status <In Progress>
Rationale This requirement is a specific case of the general security requirement: REQ-
07.06.02-SPR-FPP1.0150.
Validation planned in V4
Category <Security>
Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0055 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPP1.0060

Requirement

The average processing time of an EFPL shall remain equal/below the 110% of
the processing time of an ICAO flight plan.

Title NM flight planning service - Processing times

Status <In Progress>

Rationale It must be ensured that the quality of service in terms of response times is not
significantly degraded due to the introduction of the Extended flight plan
Validation planned in V4

Category <Performance>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0014 <Partial>
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REQ]

Identifier REQ-07.06.02-SPR-FPP1.0070

Requirement Evolving from ICAO FPL submission to EFPL submission shall reduce the
number of rejected flight plans at least 5%.

Title NM flight planning service - Rate of invalid FPLs

Status <Validated>

Rationale The target is to reduce significantly the rate of invalid flight plans (by 10% could

be an average target based on the results of past V1/V2 validations) without
creating safety issues. The minimum requirement is to avoid increasing the rate
of rejections.

Category <Performance>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A

<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0140 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPP1.0080

Requirement The average duration for manual processing of an EFPL by an IFPU operator
after the learning phase shall remain equal/below the average duration for
manual processing of an ICAO flight plan.

Title NM flight planning service - IFPU operators workload

Status <Validated>

Rationale The target is to reduce significantly the overall operators' workload (not per
message). The minimum requirement is to not increase operators' workload.

Category <Performance>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0014 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0140 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPP1.0130

Requirement IFPS shall enable AUs to send specific flight performance data according to
their business constraints.

Title Validation - Flexibility in performance data provision for the IFPS

Status <Validated>
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Rationale To enable AU's to choose the form in which specific flight performance data
could be sent, i.e. either via climb/descend profile or via take-off weight

Category <Performance>

Validation Method [<Gaming>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES_TO> <Service> ExtendedFlightPlanSubmission N/A

<APPLIES TO> <Service> FlightPlanDataDistribution N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0030 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPP1.0140

Requirement IFPS shall be able to process at least the same amount of EFPL messages
sent by AUs or representatives than in the current operations with ICAO format
(6 per second1).

Title Processing EFPL messages

Status <In Progress>

Rationale IFPS should at least comply with the minimums in terms of ICAO successful
processing rate
Validation planned in V4

Category <Performance>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED TO> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES_TO> <Service> ExtendedFlightPlanSubmission N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0000 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0001 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0006 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-FPP2.0005

Requirement

The individual mix mode of operations shall reduce/maintain the number of
missed or rejected modification messages compared to the current mode of

operations

Title Individual mix mode of operations

Status < Validated >

Rationale This requirement is to avoid in transition phase a degradation of the flight plan
acceptance process due to mix mode operations.
Partly validated in V3. Planned to be fully validated in V4.

Category <Performance>

T Since the mix mode will exist, that would mean 6 flight plans (ICAO FL+EFPL) per second
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Validation Method

<Gaming >

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0013 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-FPP1.0150

Requirement

IFPS shall provide extended flight plan information for a given flight on each
authorised AU’s request

Title EFPL information retrieval upon request

Status <In Progress>

Rationale To enable AU to retrieve extended flight plan information of a flight
This was verified in the VP-713 part B. Validation planned in V4 in the context
of NM 21 Release

Category <Performance>

Validation Method

<Real Time Simulation>

Verification Method

[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0055 <Partial>
REQ]
Identifier REQ-07.06.02-SPR-FPP1.0170
Requirement IFPS validation process shall guarantee confidentiality for AUs on commercially
sensitive data distribution and accessibility
Title Confidential distribution of sensitive FSPD information
Status <In Progress>
Rationale Commercially sensitive data should not be distributed nor accessible to other
AUs to avoid unfair competition
Validation planned in V4
Category <Security>
Validation Method [<Shadow Mode>
Verification Method
[REQ Trace]
Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<APPLIES TO> <Service> FlightPlanDataDistribution N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0012 <Partial>
lounding mambers
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3.1.2.2 DCB services

REQ]

Identifier

REQ-07.06.02-SPR-DCP1.0090

Requirement

DCB services availability shall remain unaltered by the use of extended flight
plans

Title DCB services - Availability requirement

Status <In Progress>

Rationale DCB services need be adapted to take into account EFPL information. It shall
be ensured that this has no negative impact on the availability of DCB services
Validation planned in V4

Category <Reliability>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A

<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A

<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A

<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>

REQ]

Identifier REQ-07.06.02-SPR-DCP1.0100

Requirement

Reliability of the prediction of airspaces crossed by a flight - in particular in the
climbing and descending phases - shall be increased using EFPL information
vs. using ICAO flight plan.

Title DCB services - Improved prediction of airspaces crossed by a flight

Status <In Progress>

Rationale Improving traffic prediction is one of the main objectives of the EFPL concept.
Improving the prediction of sectors crossed has a positive impact on safety and
capacity KPAs.
Validation planned in V4

Category <Performance>

Validation Method

<Fast Time Simulation>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED_TO> <Functional block> Traffic Demand Management N/A
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0015 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-DCP1.0105

Requirement

Accuracy of the prediction of entry times in sectors, overfly times and arrival
times shall be increased in average using EFPL information vs. using ICAO
flight plan.

Title

DCB services - Improved prediction of estimated times

lounding members
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Status

<Validated>

Rationale

Improving traffic prediction is one of the main objectives of the EFPL concept.
Time predictions are key input to the management of ATFCM regulations
particularly in the context of the evolution to the management of TTOs/TTAs.
Improving times predictions has a positive impact on safety, capacity, efficiency
and predictability KPAs.

Category

<Performance>

Validation Method

<Fast Time Simulation>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO=> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0015 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-DCP1.0110

Requirement

Accuracy of airspaces occupancy predictions calculated and used by DCB
services shall be increased using EFPL data vs. using ICAO flight plan.

Title DCB services - Improved prediction of occupancy counts

Status <Validated>

Rationale Improving traffic prediction is one the main objective of the EFPL concept.
Improving the accuracy of occupancy counts has a direct impact on the
efficiency DCB/STAM of measures and consequently on capacity, efficiency
and safety KPAs. (reference to 07.06.05 BT OSED)

Category <Performance>

Validation Method

<Fast Time Simulation>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<ALLOCATED TO> <Functional block> Traffic Demand Management N/A
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<APPLIES TO> <Service> ExtendedFlightPlanSubmission N/A
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>
<SATISFIES> <ATMS Requirement> REQ-07.06.02-OSED-0001.0015 <Partial>
REQ]

Identifier REQ-07.06.02-SPR-DCP1.0120

Requirement

The accuracy of some complexity metrics (e.g. level crossed in a sector) shall
be improved using EFPL information vs. using ICAO flight plan.

Title DCB services - Improved prediction of complexity indicators
Status <In Progress>
Rationale EFPL information should allow to improve the quality of some complexity

metrics (e.g. number of levels crossed in a sector) used in DCB (mainly at local
level). This should allow to improve the efficiency of DCB measures (particularly
dDCB measures)

Validation planned in V4
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Category

<Performance>

Validation Method

<Shadow Mode>

Verification Method

[REQ Trace]
Relationship
<ALLOCATED_TO>
<APPLIES_TO>
<APPLIES TO>
<SATISFIES>
<SATISFIES>
<SATISFIES>

Linked Element Type Identifier Compliance
<Functional block> Traffic Demand Management N/A
<Operational Focus Area> OFA03.01.04 N/A
<Service> ExtendedFlightPlanSubmission N/A
<ATMS Requirement> REQ-07.06.02-OSED-0001.0011 <Partial>
<ATMS Requirement> REQ-07.06.02-OSED-0001.0015 <Partial>
<ATMS Requirement> REQ-07.06.02-OSED-0001.0016 <Partial>

3.1.3 Requirements deleted

The following requirements included in the SPR Edition 1.00 have been suppressed. They are kept in
the document (and in the Doors database) for traceability purpose with the status “deleted”.

REQ]

Identifier

REQ-07.06.02-SPR-FPS1.0002

Requirement

ATC Units shall transmit to the Network Manager all applied ATM constraints
affecting the 4D trajectory of flight plan. That includes relevant information
already provided today including Profile Tuning Restriction (PTR) information.

Title NM flight planning service- Trajectory constraints information sharing

Status <Deleted>

Rationale This requirement has been removed as it is not specific to EFPL and is already
applicable to the baseline environment.
Requirement out of the scope of the PCP and the solution #37.

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0009

Requirement

The EFPLM validation process shall be commensurate with the required level of
integrity of the different EFPLM elements.

Title NM flight planning service- EFPL validation fitted with integrity requirement
Status <Deleted>

Rationale Requirement suppressed in the current Safety Assessment Report
Category <Safety>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
lounding meambers
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REQ]

Identifier REQ-07.06.02-SPR-FPS1.0022

Requirement The use of Extended Flight Plan data elements shall be limited to Compatible
ATC units

Title Use of EFPL data only by compatible ATS units

Status <Deleted>

Rationale Requirement suppressed in the current Safety Assessment Report
Non-PCP requirement

Category <Safety>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0015

Requirement NM shall maintain an accurate list of ATC units compatible with Extended Flight
Plan in order to prevent distribution of Extended Flight Plan to non-compatible
ATC Unit

Title NM flight planning service - Maintenance of the list ATC units compatible with
EFPL

Status <Deleted>

Rationale Requirement suppressed in the current Safety Assessment Report
Non-PCP requirement

Category <Safety>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]
Relationship Linked Element Type Identifier Compliance

The following requirements included in the SPR Edition 2.00 have been suppressed. They are kept in
the document (and in the Doors database) for traceability purpose with the status “deleted”.

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0020

Requirement The NM shall validate 4D trajectories provided by AUs in extended flight plans
by considering all ATM constraints required to be taken into account in planning
phase.

Title NM flight planning service- Constraints consideration in EFPL validation

Status <Deleted>

Rationale It has been removed from the safety requirements as it has become a business
requirement.

Category <Safety>
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Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0010

Requirement The EFPLM validation process shall verify the completeness of EFPLM
elements

Title NM flight planning service - Verification of the completeness of Extended FPL
information

Status <Deleted>

Rationale Requirement removed from the safety assessment.

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0012

Requirement The EFPLM validation process shall reduce/maintain the number of incorrect
ACK messages - from an operational point of view - compared to the current
mode of operation

Title NM flight planning service - Rate of incorrect ACK messages

Status <Deleted>

Rationale This requirement has been removed because it evolved to the same

requirement as REQ-07.06.02-SPR-FPS1.0008 in a higher level.

After analysis, REQ-07.06.02-SPR-FPS1.0008 was preferred because it
explicitly refers to the only part changing in the IFPS validation process due to
the EFPL introduction: the trajectory calculation.

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

REQ]

Identifier REQ-07.06.02-SPR-FPS1.0005

Requirement NM shall distribute elements of the extended flight plan message used for ATC
purposes without altering the required accuracy and integrity level specified for
the ATC application

Title NM flight planning services - Integrity of EFPL data used by ATC

lounding members

- &> Avenue de Cortenbergh 100 | B -1000 Bruxelles

| W yww.sesarju.eu 350f 83

©SESAR JOINT UNDERTAKING, 2015. Created by for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



392
393

394
395

396
397

398

399
400
401
402

403

Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

Status <Deleted>

Rationale This requirement has been removed because the required accuracy and
integrity levels specified for the ATC are unknown. Furthermore, the
requirement is stricter in comparison with a smooth transition from current FPL.
Non-PCP requirement

Category <Safety>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
REQ]

Identifier REQ-07.06.02-SPR-FPS1.0160

Requirement IFPS shall reject the EFPLM when one of the performed validations fails
Title EFPL Validation - Rejection of non-compliant EFPLM

Status <Deleted>

Rationale It has evolved to a business requirement

Category <Safety>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]
Relationship Linked Element Type Identifier Compliance

3.2 Information Exchange Requirements (IER)

See IER provided in the section 4 of the 07.06.02 OSED. Step 1 volume 1 [13]. This section has been
completed only with the IERs related to the EFPL concept as for its maturity level V3. The rest of the
IERs that were included in last release Step 1 SPR for BTM -D87- Edition 2.00 are considered out of
scope and therefore they have been removed —see section 1.2)
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Project Number 07.06.02

D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

[IER]

Edition 00.03.01

Identifier

Name

Content
Type

Frequency

Safety
Criticality

Confidentiality

Maximum Time of Delivery

Interaction
Type

Free

IER-
07.06.02-
OSED-
EFPL.0010

EFPL
message
submission

<Data>

For each flight plan
creation or modification

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0020

ACK message

<Data>

For each flight plan message:
submission, modification, cancel, delay, DES, FLS

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0021

MAN message

<Data>

For each flight plan message:
submission, modification, cancel, delay, DES, FLS

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0030

REJ message

<Data>

For each flight plan message:
submission, modification, cancel, delay, DES, FLS

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0050

FLS message

<Data>

For each flight that is suspended

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0055

FLS message

<Data>

For each flight that is suspended

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0060

Extended
modification
message

<Data>

For each modification to the flight plan

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0070

Extended
delay
message

<Data>

For each delay to the flight plan
requested by the AU

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0100

DES message

<Data>

Each time NM de-suspends a flight

<Major>

<Restricted>

As in current operational procedures

<One-way>

IER-
07.06.02-
OSED-
EFPL.0105

DES message

<Data>

Each time NM de-suspends a flight

<Major>

<Restricted>

As in current operational procedures

<One-way>
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Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

. Content Safety S - - : Interaction
Identifier Name Type Frequency Criticality Confidentiality | Maximum Time of Delivery Type Free
IER-

07.06.02- For each cancellation to the flight plan . . - .

OSED- CNL message | <Data> requested by the AU <Major> <Restricted> As in current operational procedures | <One-way>
EFPL.0110

IER-

07.06.02- For each cancellation to the flight plan . . ; ;

OSED- CNL message | <Data> requested by the AU <Major> <Restricted> As in current operational procedures | <One-way>
EFPL.0115

IER-

07.06.02- | EFPL

OS‘ED'_ distr bution <Data> For each flight plan accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPLO120 | Message

IER- EFPL

%752%(_)2' g:g#'gﬁtalgﬂn <Data> For each flight plan modification accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPL.0123 | message

os 0o, | EFPL delay

OSEﬁ- distr bution <Data> For each flight plan delay accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPLO126 | Message

R 0. | IcAOFPL

OSED- distr bution <Data> For each flight plan accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPLO130 [ Messade

R 0o, | Modification

OSEf)- distr bution <Data> For each flight plan modification accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPLO133 | Message

IER-

07.06.02- | Delay

OS'ED'_ distr bution <Data> For each flight plan delay accepted by NM <Major> <Restricted> As in current operational procedures | <One-way>
EFPLO136 | Message

070602 | FloMt For each flight that one ATC

OSED- re};sélsrgatlgn <Data> handoffs to the next ATC <Major> <Restricted> As in current operational procedures | <One-way>
EFPL.0140 ag

IER-

07.06.02- FPL request Each time AU needs to know . .

OSED- message <Data> the flight information from NM <Major> | <Restricted> | N/A <One-way>
EFPL.0155
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406

407

Project Number 07.06.02

Edition 00.03.01

D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

. Content Safety S - - : Interaction
Identifier Name Type Frequency Criticality Confidentiality | Maximum Time of Delivery Type Free
IER-
07.06.02- FPL request Each time ATC needs to know . .
OSED- message <Data> the flight information from NM <Major> <Restricted> N/A <One-way>
EFPL.0145
Table 1: IER layout
l‘_'J"'l gm nbers
_ 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
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Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

4. References and Applicable Documents

4.1 Applicable Documents

[1] SESAR Template Toolbox Ed.04.00.00 22/03/2014
[2] SESAR Requirements and V&V Guidelines 03.01.00 05/02/2014
[3] SESAR Template and Toolbox User manual Ed. 03.01.01 28/02/2014

[4] EUROCONTROL ATM Lexicon
https://extranet.eurocontrol.int/http://atmlexicon.eurocontrol.int/en/index.php/SESAR

4.2 Reference Documents

[5] ED-78A GUIDELINES FOR APPROVAL OF THE PROVISION AND USE OF AIR TRAFFIC
SERVICES SUPPORTED BY DATA COMMUNICATIONS.

[6] B04.01 Performance Framework (validation targets, influence diagrams)
[7] 07.02 —D46- Step 1 Technical Architecture Description, Edition 00.01.00, 2015.
[8] SESAR Security Reference Material

https://extranet.sesarju.eu/Programme%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[9] SESAR Environment Reference Material
https://extranet.sesarju.eu/Programme%20Library/Forms/Procedures%20and%20Guidelines.

aspx

[10] SESAR Human Performance Reference Material
https://extranet.sesarju.eu/Programme%20Library/Forms/Procedures%20and%20Guidelines.

aspx

[11] SESAR Business Case Reference Material
https://extranet.sesarju.eu/Programme%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[12] WP BO1 Integrated Roadmap DS16

[13] 07.06.02 -D56- Step 1 Business Trajectory final Operational Service and Environment
Definition (OSED), Edition 00.05.00, 2016.

[14] SESAR P16.06.01 SESAR Safety Reference Material, Ed. 00.03.01, 9™ March 2015

[15] SESAR P16.06.05 Guidance to apply the SESAR Safety Reference Material, Ed. 00.02.01,
9" March 2015

[16] Business Mission Trajectory Safety Plan, input to VALPLN, Edition 00.00.03 dated 10 June
2015

https://extranet.sesarju.eu/WP _07/Project 07.06.02/Project%20Plan/Trajectory-
Step%201/BMT%20Safety%20Plan/P762 BMT%20Safety%20Plan Ed00%2000%2003.doc
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442
443

444

445
446

447

448
449

450
451

452
453

454
455

[17] 07.06.01 — D46 - Collaborative Network Operations Plan Operational Service and
Environment Definition (OSED) Step 1, Edition 00.04.00,2016

[18] ICAO Document 9694

[19] 07.06.02 -D88- Step 1 Business Trajectory Validation Plan for VP-713 Ed 00.01.01 dated
18/12/2015

[20] 07.06.02 Validation Plan Step 1, Volume 1 D02 Ed 00.01.01 December 2013

[21] 07.06.02 -D55- Step 1 Business Trajectory Validation Report for EFPL (VALR), Edition
00.01.00, September 20162

[22] 08.03.10-D65 Information Services Reference Model Service Portfolio Version 2.0,
Ed.00.08.0

The complete ISRM 2.0 delivery including all Service Description Documents (SDDs) and
Service Identification Documents can be found in the SESAR extranet:

ISRM 2.0 folder in SESAR extranet: SESAR Joint Undertaking Programme > WP 08 > Project
08.03.10 > Project Execution > ISRM 2.

2 This document shall be delivered at same time of the 7.6.2 -D57-Step 1 BT final SPR. Latest 2016 Edition shall
be considered.
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Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

A Assessment / Justifications

A.1 Safety assessment

NOTES

THE SAFETY ASSESSMENT IS FOCUSING ONLY ON THE EXTENDED FLIGHT PLAN
CONCEPT AND AS SUCH COVERS ONLY PARTIALLY THE Ol AUO-0203-A RELATED TO THE
INITIAL SHARED BUSINESS TRAJECTORY (SEE 07.06.02 STEP 1 OSED [13] FOR MORE
DETAILS).

THE EXTENDED FLIGHT PLAN BEING A TRANSVERSAL TOPIC IMPACTING SEVERAL
DOMAINS (E.G NETWORK OPERATIONS, AIRPORT OPERATIONS, ATC), THE SCOPE OF THIS
SAFETY ASSESSMENT HAS A WIDER COVERAGE IN TERMS OF OPERATIONAL SERVICES
THAN THE 07.06.02 OSED. THEREFORE ONLY A SUBSET OF THE REQUIREMENTS
IDENTIFIED IN THIS SECTION HAS BEEN RETAINED TO BE INCLUDED IN THE
REQUIREMENTS SECTION IN THIS EDITION OF THE SPR.

A.1.1 Introduction

A.1.1.1 A Broader approach

Business/Mission Trajectory Management has the specificity of having a transversal role, enabling
various operational projects by the use of BMT.

The main objective of this safety assessment is to derive a correct and complete set of EFPL safety
requirements to support the different operational projects using this data.

Based on that statement, several aspects of the safety assessment process as described in the
SESAR Safety Reference Material (SRM) are not applicable to the EFPL concept like the operational
environment and key properties description, the identification of pre-existing hazards, determination of
relevant operational Services. Indeed these aspects will be addressed during the safety assessment
of the different operational projects using EFPL (ATFCM and ATC applications). However it should be
noted that ATFCM is partly in the scope of P07.06.02 (as part of WP7) whereas ATC operations are
definitively out of the scope.

However the safety assessment has been conducted in accordance with the basic principles of the
SESAR Safety Reference Material ([14]) and associated Guidance ([15]) considering the above point.

It is recall that SRM is based on a twofold approach:

* a new success approach which is concerned with the safety of operations in the absence of
failure; and

e a conventional failure approach which is concerned with the safety of operations in the event
of failure

These two approaches are applied to the derivation of safety properties at each of the relevant stages
of the BMT concept development, as follows:

Safety specification at the Operational Level
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There is no EFPL activity planned at the operational level or service level per say considering its
enabler role as described above. However the flight plan acceptance process can be view as an
operational process therefore Safety Criteria (SAC) have been identified at this stage to drive the
identification of relevant safety validation objectives and requirements. The safety assessment
process starts by capturing the regulatory requirements applicable to flight plans and the user needs
stemming from operational projects (user requirements) requiring EFPL as an enabler. From these
Regulation and User Requirements a safe design of the EFPL submission, modification, validation
and distribution could start

Safe EFPL high-level Design

This describes what the EFPL submission, modification, validation and distribution is actually like
internally and includes all those system properties that are not directly required by the users but are
implicitly necessary in order to satisfy the User requirements. Design is essentially an internal, or
“white-box”, view of the different EFPL processes. Herein, it takes the form of a high-level
architectural representation which describes the EFPL processes (submission, modification, validation
and distribution) in terms of several “actors” (Network Manager, Airspace Users, Air Traffic Control
providers, etc.).

From a safety perspective, this high-level design is expressed in the form of EFPL Safety
Requirements (sub-divided into functionality & performance and integrity/reliability properties). As
defined in the Safety Plan [16], the purpose here is to check the completeness of the requirements
identified in the OSED [13], and, then inform the SPR with corresponding EFPL safety requirements
that will be revealed by the safety analysis. Furthermore Safety Validation objectives will be also
identified and will inform the relevant validation plan.

A.1.1.2Scope of the Safety Assessment

This safety assessment scope is limited to the Quick Win phase defined in the frame of P07.06.02
focusing only on the Extended Flight Plan (EFPL) concept for Business Trajectories. The safety
assurance activities to be carried out during this safety assessment are specified in the Safety Plan
[16].

This report covers the different stages of the lifecycle as described in section A.1.1.1. It also presents
the assurance that the Safety Requirements are complete, correct and (from a potential
Implementation viewpoint) realistic.

The Extended Flight Plan (EFPL), which is the subject of this safety assessment, applies to the
following processes related to the flight plan management in the pre-flight phase:

e  Submission
e Madification (including suspending and cancelling flight plans)
¢ Validation
e Distribution
The use of the EFPL is out of scope in the safety assessment presented in this report. The related

operational requirements coming from theses several uses are to be used as inputs for defining the
corresponding safety requirements for EFPL.
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A.1.1.3Safety Criteria

Safety Criteria (SAC) will drive the safety-related objectives for both Validation exercises and Safety
assessment of P07.06.02.However, as explained in the above sections, EFPL has an enabler role
and is not per say an operational concept therefore Safety Criteria have been identified considering
this aspect.

It is essential to define Safety Criteria at three levels as already discussed in paragraph A.1.2.2 where
safety benefits have been introduced. Indeed EFPL could impact the flight planning activity, the
Demand and Capacity Balancing (ATFCM) and ATC applications.

A.1.1.3.1 Safety Criteria associated to the flight planning

SAC EFPL#1: The use of EFPLs in the NM Flight Planning processes shall lead to no more or less
wrongly validated flight plan compared to the current use of ICAO Flight Plan.

A.1.1.3.2 Safety Criteria associated to ATFCM

SAC EFPL#2a: The use of EFPLs for ATFCM shall maintain or reduce the risk of sector overload
compared to the current use of ICAO Flight Plan.

SAC EFPL#2b: The ATFCM use of EFPLs elements shall be subject to an ATFCM operational
safety assessment.

A.1.1.3.3Safety Criteria associated to ATC

SAC EFPL#3a: The use of EFPL in lieu of ICAO Flight Plan for the existing ATC applications shall
not impact their current level of safety and if possible improve it.

SAC EFPL#3b: The ATC use of EFPLs elements (e.g. Weight, Speed) to support current or new
ATC applications (e.g. TP) shall be subject to an ATC operational safety assessment.

A.1.2 Regulatory and User Needs ldentification

A.1.2.1Scope

As the Extended Flight Plan is an enabler to other operational processes (e.g. ATC, DCB) dealing
with safety critical aspects, an identification of User needs stemming from primary operational projects
dealing with these processes is made.

In order to identify a complete list of User Requirements relying on EFPL as an enabler, this section
addresses the following activities:

o Determine the complete list of primary operational projects eligible to use EFPL

e Collect primary operational projects requirements (derived in normal and abnormal conditions)
which require EFPL as an enabler. Only a consolidated list of users’ requirements is included
in this section.

¢ On the top of these users’ requirements, relevant existing regulation requirements on flight
plan and related processes are to be identified as well.
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556 No primary operational project’s operational hazards have been identified until now based on current
557 available information from SESAR projects. Thus no list of associated EFPL relevant safety users’
558 requirements (for the failure case) is provided in the current version of this SAR. The failure aspects
559  have been addressed then on the system design part of the assessment, following a bottom-up
560 approach.

561 A.1l.2.2Applicable Regulation concerning flight plans and related
562 processes

563
564  The main regulation concerning flight plans to be considered in this safety assessment are listed
565 here-after:

566 e EC N°1033/2006 “laying down the requirements on procedures for flight plans in the pre-flight
567 phase for the single European sky”

568 In the Annex of this regulation, the following ICAQ provisions are included:

569 1. Chapter 3, Section 3.3 (Flight Plans) of ICAO Annex 2 — Rules of the Air (10th edition
570 including all amendments up to N°42).

571 2.Chapter 4, Section 4.4 (Flight Plan) & Chapter 11, Paragraph 11.4.2.2 (Movements
572 messages) of ICAO PANS-ATM 4444 (15th Ed.2007, including all amendments up to
573 N°2).

574 3. Chapter 2 (Flight Plan) & Chapter 6, paragraph 6.12.3 (Boundary estimates) of Regional
575 Supplementar%/ Procedures, Doc7030, European (EUR) Regional Supplementary
576 Procedures (5h edition of 2008 including all amendment up to N°2).

577 e EC N°929/2010 “amending Regulation (EC) No 1033/2006 as regards the ICAO provisions
578 referred to in Article 3(1)”

579

580 e EC N°923/2012 of 26 September 2012 laying down the common rules of the air and
581 operational provisions regarding services and procedures in air navigation and amending
582 Implementing Regulation (EU) No 1035/2011 and Regulations (EC) No 1265/2007, (EC) No
583 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010
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Project Number 07.06.02 Edition 00.03.01
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

A.1.2.3List of primary Operational Focus Areas (OFAs) supported by
EFPL

The AU extended Flight Plan is processed by the NM Flight Messages Checking and Distribution
function before being distributed to ANSPs for ATC services. The purpose of the flight messages
checking & distribution function is to provide a centralised processing for flight plans to rationalise
receipt, validation and distribution of flight plan data. The purpose is also to provide flight data for
ATFCM services to NM and ANSP (e.g. FMP). Figure 4 illustrates this process.

It has been identified that extended flight plan is potentially used for ATFCM and ATC purposes by
the following Operational Focus Areas (OFAs):

e OFA 05.03.04 Enhanced ATFCM processes

e OFA 05.01.01 Airport Operations Management
e OFA 05.03.07 Network Operations Planning

e OFA 03.01.03 Free Routing

SAFETY ASSESSMENT SCOPE

Flight Plan Ch
< ]llBMtTanthange — AIRPORT

A ———  ATFCM and
Flight Plan > ATC services
" NETWORK MANAGER
AIRSPACE ™ o messagh (NM) R
USERS Flight Plan|Data .
Flight Messages | A?:é:ws'emcgs
. Checking & Distribution services
ig an Changdq
.......... L - function
NM

| > ATFCM services
Flight Plan Change

Pre-flight phase — Short Term Planning

Figure 4: High-level process description for the extended flight plan

A.1.2.4Consolidated list of Regulatory and User Requirements

Considering the applicable regulations regarding flight plan (see A.1.2.2) and the identified user
requirements the following Table 2 provides the consolidated list of requirements to be considered for
the next stage of the BMT/EFPL Safety assessment.

Associated relevant
requirement >

Consolidated

Requirements FEILIELEITE

|3 From requirements listed in sections 2.2 and in Appendix A.
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Project Number 07.06.02 Edition 00.03.01
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Associated relevant
requirement *

Consolidated

Requirements Requirement type

Requirements from regulation addressing SAC_EFPL#1 and SAC_EFPL#3a

REG-SUB-01 Submission of a flight plan EC N°923/2012 Art.3
SERA 4001
REG-CON-01 Contents of a flight plan EC N°923/2012 Art.3
SERA 4005
REG-MOD-01 Changes of the Flight plan EC N°923/2012 Article 3
SERA 4015
REG-VAL-01 Flight plan validation associated to format and | EC N°1033/2006 Art.3.2a
data conventions
REG-VAL-02 Flight plan validation associated to EC N°1033/2006 Art.3.2b
completeness and accuracy
REG-VAL-03 ATC units provides information affecting flight EC N°1033/2006 Art.3.7
plans (route and/or flight level)
REG-DIS-01 Flight plan and modified flight plan distribution | EC N°1033/2006 Art.3.3
to relevant ATS units EC N°1033/2006 Art.3.2¢c
REG-DIS-02 Flight plan acceptance forwarded to the EC N°1033/2006 Art.3.2d
originator

User Requirements relative to ATFCM addressing SAC_EFPL#2a/b

UR-ATFCM-SUB-01 | 4D profile to be used by AU when using iSBT REQ 07.06.05 OSED-

0201.0000
UR-ATFCM-CON-01 | Same flight plan profile view between AU and REQ-07.06.05-SPR-
NM 0116.0000
User Requirements relative to ATC addressing SAC_EFPL#3b and SAC_EFPL#1
UR-ATC-USE-01 Use of 4D trajectory for ATC trajectory REQ 05.05.02 OSED-
prediction computation (TP) 0100.0100

REQ 04.07.01 OSED-
0005.0003; .0004; .0005

and .0006
UR-ATC-VAL-01 SBT validation rule considering Free Route REQ 07.05.03 OSED-
Airspace (FRA) 0001.0011

Table 2: Consolidated list of Regulatory and User Requirements applicable to BMT/EFPL

A.1.3 Safe High-level Design

A.1.3.1 EFPL high-level architectural representation

The high-level architectural representation of the EFPL submission, validation and distribution
processes is entirely independent of the eventual physical implementation of the design. This
representation describes the main functions for the submission, modification, validation and
distribution of the extended flight plan.

More detailed description is provided in the OSED [13] in §4.2.1 for the EFPL submission and in
§4.2.2 for the EFPL validation/re-validation, EFPL distribution and EFPL update. This description is
supported by scenario/use cases identifying the different tasks to be accomplished between the
several involved actors, mainly AU, NM and ATC Unit.
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Project Number 07.06.02 Edition 00.03.01
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A.1.3.1.1Description of EFPL high-level architectural representation

The EFPL high level architectural representation is shown in Figure 4 below, elements and operations
are described in this section. Such high-level Design is the level at which EFPL Safety Requirements
are specified.
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Figure 5: EFPL High-level architectural representation

Flight Plan Submission

The Civil Airspace Users (Civil AU) or third parties (Airport reporting Office, handling agent,
computerized flight plan service provider, etc.) submit Extended Flight Plan to the IFPS.

The formatting of the extended flight plan in the correct format is provided by an AU/third party tool
(AU FPL).

An EFPLM (Filed trajectory, Flight performance and ICAO Flight Plan) is submitted for an initial flight
plan submission.

If the initial submission shall be amended before the flight, the AU/Third party submits extended
modification message (ECHG) or Extended Delay message (EDLA). ECHG provides i.e. updated
UP4DT and/or updated Flight performance and EDLA provides i.e. new estimated off-block time and
the updated 4D trajectory.

Flight Plan Validation results

lounding members
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The IFPS notifies to the AU/Third parties the result of the flight plan validation process by providing an
Operational reply Message (ORM) indicating if the submitted flight plan is valid (Acknowledgment
message- ACK), rejected (REJ) or referred for manual processing (MAN).

Flight Plan Distribution

The IFPS distributes the accepted flight plan (initial and/or modified) to ATC units concerned by the
flight and to the ETFMS.

The Network Manager distributes the ICAO flight plan included in the EFPLM/ECHG/EDLA to all ATC
Units. For the distribution of the EFPLM, it could be done at NM level based on a list of ATC Units
compatible with the Extended Flight Plan (EFPL COMP ATC) or distributed only to ATC Units which
have requested to receive EFPLM (e.g. EFPL request through a dedicated B2B service).

Flight Plan Modification originated by AU/Third parties

When flight plan modifications (ECHG and EDLA) after being submitted by AU/Third parties are
validated by the IFPS, these modifications are distributed to ATC units concerned by the flight and to
the ETFMS and the same distribution process applies (All ATC Units receiving ICAO FPL and some
ATC units receiving ICAO FPL and EFPL

Flight Plan Modification originated by airspace/route restrictions

The Airspace Management Cell (AMC) informs the ETFMS about the airspace/route availability and
sector capacity and the ETFMS transmit the relevant information to the IFPS.

In case of airspace/route restrictions (e.g. closure of airspace) the IFPS identifies if flight plans
already validated are affected by such restrictions. Whenever applicable, the IFPS informs the
ETFMS about the relevant invalid flight plans. The ETFMS notifies AU/Third parties and ATC Units of
such situation by transmitting a flight plan suspension message (FLS).

Following the reception of a flight plan suspension message, the AU/Third party could either cancel
the flight plan or modify it to overcome the airspace/route restriction by submitting an ECHG or EDLA
message. In the latter case, the IFPS validates the modification and de-suspend the flight if validation
process is successful and informs the ETFMS accordingly. The ETFMS notifies AU/Third parties and
ATC Units of such situation by transmitting a flight plan de-suspension message (DES). The accepted
ECHG or EDLAs are distributed to ATC units concerned by the flight and to the ETFMS and the same
distribution process applies (All ATC Units receiving ICAO FPL and some ATC units receiving ICAO
FPL and EFPL)

ATECM

The ETFMS system is a key enabler of the ATFCM services. The main purpose of the ETFMS system
is to compare traffic demand with the ATC (sector) capacity available.

In cases where demand exceeds the ATC sector capacity, the system makes the information
available to the Flow Management Controllers in the Network Manager Operations Centre (NMOC)
and to their Flow Management Position (FMP) in the various ACCs. Together they decide whether or
not to implement DCB/ATFCM measures.

ATC use:

Flight plan are distributed to relevant ATC units considering the route included in the validated flight
plan (See flight plan distribution above). Furthermore elements of the EFPL (TOW, estimated
speed...) could be used to improve controller tools like the ground based Trajectory Prediction tool.

lounding mambers
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Indeed ATC needs to maintain detailed, accurate, and up-to-date trajectories from aircraft take-off to
landing. Trajectory Predictors (TP) have been developed for ATC ground systems in order to compute
trajectories as close as possible to the flow trajectory if not conflicting. This trajectory information
provides the ATC system tools with data of the accuracy required to build reliable sequencing or
conflict-detection and resolution tools, which support the Controller tasks.

A.1.3.1.2Derivation of EFPL Safety Requirements (Functionality and
Performance — success approach)

Table 3 below shows how the consolidated Requirements (Functionality and Performance) derived in
section A.1.2.4 map on to the related elements of the EFPL High-level architectural representation for
the submission, modification, validation and distribution of EFPLM. Requirements and assumptions
are derived based on the analysis of the EFPL representation and this mapping exercise.

Table 4 provides the formalisation of the Safety Requirements (functionality and performance) which
have been identified in Table 3.

Maps on to
Consolidated Requirement EFPL Requirement (forward [Flight Plan Process]
(Functionality and Performance) reference)
Applicable SAC
REG-SUB-01 REQ-07.06.02-OSED-0001.0000 Civil AU/Third Party-> IFPS
The Network Manger (NM) shall be
REG-MOD-01 able to receive extended flight plan | [Submission]
and associated messages
(extended delay and modification
messages) transmitted by Airspace
Users or their designated | SAC EFPL#1
representatives (ARO, handling
agents etc.).
REQ-07.06.02-OSED-0001.0030 . .
REG-CON-01 An extended flight plan message Civil AU/Third Party
shall contain the following sections [Submission]
of data:
+ ICAO FPL data
» 4D Trajectory (Filed trajectory)
Flight Performance Data SAC EFPL#1
REG-VAL-01 REQ-07.06.02-OSED-0001.0001 IFPS
[EC 1033/2006 Article 3.2a: | The NM shall validate received | [Validation]
Member States shall take the | extended flight plan and associated
necessary measures to ensure | messages
that when IFPS receives a flight
lan, or change thereto, it
ghecks it for com%liance with the SAC EFPLH#
format and data conventions]
REG-VAL-02 REQ-07.06.02-OSED-0001.0002 IFPS
The NM shall check that the 4D
[EC 1033/2006 Article 3.2b : | trajectory provided in an extended | [Validation]
Member States shall take the | flight plan message is consistent
necessary measures to ensure | with the route provided in ICAO
that when IFPS receives a flight | Field 15 format within the same
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Consolidated Requirement
(Functionality and Performance)

EFPL Requirement (forward
reference)

Maps on to
[Flight Plan Process]

Applicable SAC

plan, or change thereto, it
checks it for completeness and,
to_the extent possible. for
accuracy]

message.

REQ-07.06.02-OSED-0001.0003
When present in an extended flight
plan message, the NM shall use
the provided 4D Trajectory of the
flight to perform the flight plan
validation processes involving the
use of the flight trajectory.

SAC EFPL#1

REG-DIS-01

[EC 1033/2006 Atrticle 3.3
“‘Member States shall take the
necessary measures to ensure
that IFPS communicates to all
affected ATS units the accepted
flight plan and any accepted
pre-flight phase changes to the
key items of the flight plan and
associated update messages.’]

[EC 1033/2006 Article 3.2c:
Member States shall take the
necessary measures to ensure
that when IFPS receives a flight
plan, or change thereto, it takes
action, if necessary, to make it
acceptable to the air traffic

services.]

REQ-07.06.02-OSED-0001.0007

The NM shall distribute valid
extended flight plan messages to
ATC Units concerned by the flight
that have previously requested to
receive flight plan information in
the form of extended flight plans.

REQ-07.06.02-OSED-0001.0009
When present in an extended flight
plan message, the NM shall use
the provided 4D trajectory of the
flight to perform the flight plan
addressing.

REQ-07.06.02-OSED-0001.0008
The NM shall distribute 'normal’
flight plan messages, containing
data retrieved from valid extended
flight plan messages, to ATC Units
concerned by the flight that have
not requested to receive flight plan
information in the form of extended
flight plans, as a default option.
“Normal FPL message”
corresponds to the current
messages used by NM to distribute
to FPL information received in
ICAO 2012 format.

IFPS > FDP

[Distribution]

SAC EFPL#1 and
SAC EFPL#3a

REG-DIS-02

[EC 1033/2006 Article 3.2d:
Member States shall take the
necessary measures to ensure
that when IFPS receives a flight
plan, or change thereto, it
indicates _acceptance of the
flight plan or changes thereto to

REQ-07.06.02-OSED-0001.0006
The NM shall inform the originator
of the extended flight plan
message of the result of the
validation process (accepted,
rejected or referred for manual
processing) through the
transmission of an Operational
Reply message (ORM).

IFPS - Civil AU/Third Party

[Validation]

SAC EFPL#1

founding members
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Consolidated Requirement
(Functionality and Performance)

EFPL Requirement (forward
reference)

Maps on to
[Flight Plan Process]

Applicable SAC

the originator.]

REG-DIS-01

[EC 1033/2006 Atrticle 3.3
“Member States shall take the
necessary measures to ensure
that IFPS communicates to all
affected ATS units the accepted
flight plan and any accepted
pre-flight phase changes to the
key items of the flight plan and

associated update messages.’]

REQ-07.06.02-OSED-0001.0040
An extended modification message
shall contain, as a minimum:

* Flight plan association data to
allow the association of the
message to the original flight plan

« The data elements that are
modified.

Civil AU/Third Party

[Modification]

SAC EFPL#1

REQ-07.06.02-OSED-0001.0045

An extended delay message shall
contain, as a minimum:

* Flight plan association data to
allow the association of the
message to the original flight plan.
* The new estimated off-block time
* The new estimated off-block data,
if it is modified

* The updated 4D Trajectory

Civil AU/Third Party

[Modification]

SAC EFPL#1

REG-VAL-03

[EC 1033/2006 Article 3.7 “ATC
units shall, during the pre-flight
phase, make

available through IFPS any
necessary changes affecting the
route or flight level key items of
a flight plan that could

affect the safe conduct of a
flight, for flight plans and
associated update messages
previously received by them
from IFPS.”]

ASSUMPTION-07.06.02-SPR-01

ATC Units transmit to the Network

Manager all ATM constraints
which might affect the 4D trajectory
of flight plan. That includes
relevant information already
provided today including Profile
Tuned Restrictions (PTR)
information.

ATC Unit > IFPS

[Validation]

SAC EFPL#1

REQ-07.06.02-OSED-0001.0035

The NM shall provide to the
Airspace User within the reply to
an EFPL the list of published
constraints (such as PTRs)
affecting the planned trajectory of
the flight and the resultant NM 4D
trajectory.

IFPS - Civil AU/Third Party

[Validation]

SAC EFPL#1

REC-07.06.02-SPR-01:

The Network Manager should
provide to Airspace Users all the
ATM Network constraints

IFPS - Civil AU/Third Party

[Validation]
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Consolidated Requirement
(Functionality and Performance)

EFPL Requirement (forward
reference)

Maps on to
[Flight Plan Process]

Applicable SAC

(including PTRs) as an input for the
calculation of their operational flight
plan. ATM Network constraints are
all ATM constraints that IFPS is
using currently for flight plan
validation.

SAC EFPL#1

REQ-07.06.02-SPR-20 (Status
DELETED because considered
as a business requirement)

The NM shall validate 4D
trajectories provided by AUs in
extended flight plans by
considering all ATM constraints
required to be taken into account in
planning phase

IFPS

[Validation]

SAC EFPL#1

UR-ATFCM-SUB-01

[Req 07.06.05 OSED-
0201.0000: “The Airspace User
shall fulfil the 4D profile when
using the iSBT (AOC, CFPSP or
flight plan filer).”]

[Reg 07.06.05 SPR-0116.0000]

The use of the same flight plan
profile view between the AUs
and the Network Manager and
thus of consistent data shall
lead to a better flight plan profile
computation.

REQ-07.06.02-OSED-0001.0011
The NM shall use 4D trajectories
and specific flight performance
data provided by AUs in extended
flight plans to improve traffic
demand picture in support of DCB
processes.

REQ-07.06.02-SPR-30

Network predictability shall be
maintained/ improved by DCB
services when using EFPL data.

Note: An undetected
demand/capacity imbalance or a
late detection may result in an
over-delivery in a regulated sector
(which may result in an overload)
or an overload in a non-regulated
sector.

IFPS > ETFMS

[ATFCM use]

SAC EFPL#2alb
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Maps on to
Consolidated Requirement EFPL Requirement (forward [Flight Plan Process]
(Functionality and Performance) reference)
Applicable SAC
UR-ATC-USE-01 REQ-07.06.02-SPR-06 Civil AU/Third Party-> IFPS
[REQ-05.05.02-OSED- The Airspace User shall provide

0100.0100 “Airspace user shall | elements of the extended flight AU SIFPS > ATC

provide AOC data to a.n.agreed plan message used for ATC

’a):: iﬁ‘;’i’}’/e:n?g:i’l e':’)’:;";‘r’m purposes like ground-based

schedule as agreed with each Trajectory Pre‘dlctlon with the
accuracy and integrity level

airspace user participating.”
P participating.7 | < pecified by the ATC application.

[ATC use]

SAC EFPL#3b

UR-ATC-VAL-01 REQ-07.06.02-SPR-07 The NM | IFPS

) shall check that the 4D trajectory
{g’gﬁggﬂf'gf a%ig/gn to provided in an extended flight plan | [Validation]
normal SBT validation rules, the | Message complies  with any
planned route inside a FRA specific Free Route Airspace

shall be considered invalid ifit: | (FRA) criteria.

- Fails to comply with published
entry/exit requirements,

SAC EFPL#1

- Fails to comply with Special
Use Airspace rules (minimum
distances, going through)’]

Table 3: Mapping of User Requirements to EFPL High-level architectural representation

The following Table 4 provides the formalisation of the Safety Requirements (functionality and
performance) derived above Table 3.

Consolidated
gFPL, Safetyt Requirement
equiremen
PEFPL Requirement e
rocess [High-level design -
Element] —LA SIK:(a:ble
REQ-07.06.02- | The Network Manger (NM) shall be able to | REG-SUB-01
OSED- receive extended flight plan and associated
. 0001.0000 messages (extended delay and modification | REG-MOD-01
Submission ) . .
messages) transmitted by Airspace Users or their
[IFPS] designated representatives (ARO, handling [ SAC EFPL#1
agents etc.).
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EFPL Safety
Requirement

Consolidated
Requirement

ERPL Requirement it
Farrmt [High-level design .
Element] —LA slngble
An extended flight plan message shall contain . .
REQ07.06.02- | 4,q following sections of data: REGCON01
0001.0030 » ICAO FPL data SAC_EFPL#1
) » 4D Trajectory (Filed trajectory)
[AU/Third Party] * Flight Performance Data (optional)
[IFPS]
REQ-07.06.02- | The NM shall validate received extended flight | REG-VAL-01
OSED- plan and associated messages
0001.0001 SAC EFPL#1
[IFPS]
REQ-07.06.02- | The NM shall check that the 4D trajectory | REG-VAL-02
OSED- provided in an extended flight plan message is
0001.0002 consistent with the route provided in ICAO Field | SAC EFPL#1
15 format within the same message.
[IFPS]
REQ-07.06.02- | When present in an extended flight plan | REG-VAL-02
OSED- message, the NM shall use the provided 4D
0001.0003 Trajectory of the flight to perform the flight plan | SAC EFPL#1
validation processes involving the use of the flight
[IFPS] trajectory.
REQ-07.06.02- | The NM shall inform the originator of the | REG-DIS-02
Validation OSED- extended flight plan message of the result of the
0001.0006 validation process (accepted, rejected or referred | SAC _EFPL#1
for manual processing) through the transmission
[IFPS] of an Operational Reply message (ORM).
REQ-07.06.02- | The NM shall validate 4D trajectories provided by | REG-VAL-03
SPR-20 AUs in extended flight plans by considering all
ATM constraints required to be taken into | SAC EFPL#1
(Status account in planning phase
DELETED
because Note: The validation of EFPLs consider the same
considered as a | set of ATM constraints than the validation of
business ICAO 2012 FPLs. So if an adequate level of
requirement) safety is assured in current operation we can
assume that we will have at least the same level
of safety with EFPL. So we can consider this
requirement as validated.
REQ-07.06.02- | The NM shall check that the 4D trajectory | UR-ATC-VAL-
SPR-07 provided in an extended flight plan message | 01
complies with any specific Free Route Airspace
- 9 Avenue de Cortenbergh 100 | B <1000 Bruxelles
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Consolidated
IE::; r?:nfzm Requirement
ERPL Requirement it
Farrmt [High-level design .
Element] —LA slngble
[IFPS] (FRA) criteria. SAC EFPL#1
ASSUMPTION- | ATC Units transmit to the Network Manager all | REG-VAL-03
07.06.02-SPR- | ATM constraints which might affect the 4D
01 trajectory of flight plan. That includes relevant | SAC EFPL#1
information already provided today including
[ATC Unit] Profile Tuned Restrictions (PTR) information.
[AMC]
[Airport]
REQ-07.06.02- | The NM shall provide to the Airspace User within | REG-VAL-03
OSED- the reply to an EFPL the list of published
0001.0035 constraints (such as PTRs) affecting the planned | SAC_EFPL#1
trajectory of the flight and the resultant NM 4D
[IFPS] trajectory.
[AU/Third Party]
REC-07.06.02- | The Network Manager should provide to Airspace | REG-VAL-03
SPR-01 Users all the ATM Network constraints (including
PTRs) as an input for the calculation of their | SAC EFPL#1
[IFPS] operational flight plan. ATM Network constraints
are all ATM constraints that IFPS is using
[AU/Third Party] | currently for flight plan validation.
REQ-07.06.02- | The NM shall distribute valid extended flight plan | REG-DIS-01
OSED- messages to ATC Units concerned by the flight
0001.0007 that have previously requested to receive flight | SAC EFPL#1
plan information in the form of extended flight [ and
[IFPS] plans. SAC EFPL#3a
Distribution
REQ-07.06.02- | When present in an extended flight plan | REG-DIS-01
OSED- message, the NM shall use the provided 4D
0001.0009 trajectory of the flight to perform the flight plan | SAC EFPL#1
addressing. and
[IFPS] SAC EFPL#3a
- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
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Consolidated
IEFPL' Safetyt Requirement
equiremen
PrEoFcIZLss Requirement it
[High-level design 2
Element] —LA slngble
REQ-07.06.02- The NM shall distribute ‘normal' flight plan | REG-DIS-01
OSED- messages, containing data retrieved from valid
0001.0008 extended flight plan messages, to ATC Units | SAC EFPL#1
concerned by the flight that have not requested to | and
[IFPS] receive flight plan information in the form of | SAC EFPL#3a
extended flight plans, as a default option.
“Normal FPL message” corresponds to the
current messages used by NM to distribute to
FPL information received in ICAO 2012 format.
REQ-07.06.02- An extc_en_ded modlﬁcatlon message shall contain, REG-DIS-01
OSED- ail?g?tlr;)llr:: r:s.sociation data to allow the
0001.0040 association of the message to the original flight SAC EFPL#
[AU/Third Party] | P2"
* The data elements that are modified.
[IFPS]
Modification REQ-07.06.02- g?n?n):tfr?qqed delay message shall contain, as a REG-DIS-01
OSED- . : -
* Flight plan association data to allow the
0001.0045 association of the message to the original flight SAC EFPL#1
. plan. « The new estimated off-block time
[AU/Third Party] | | The new estimated off-block data, if it is
(IFPS] modified
* The updated 4D Trajectory
REQ-07.06.02- | The NM shall use 4D trajectories and specific | UR-ATFCM-
OSED- flight performance data provided by AUs in | SUB-01
0001.0011 extended flight plans to improve traffic demand
picture in support of DCB processes. SAC EFPL#2a
[IFPS] /b
[ETFMS]
ATFCM use
REQ-07.06.02- | Network predictability shall be maintained/ [ UR-ATFCM-
SPR-30 improved by DCB services when using EFPL | SUB-01
data
[IFPS] SAC EFPL#2a
Note: An undetected demand/capacity imbalance | |b
[ETFMS] or a late detection may result in an over-delivery
in a regulated sector (which may result in an
overload) or an overload in a non-regulated
sector.
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Consolidated

IE::; r?:nf?a?t Requirement
ERPL Requirement it
Farrmt [High-level design .
Element] —LA Slx:gble
ATC Use REQ-07.06.02- | The Airspace User shall provide elements of the
SPR-06 extended flight plan message used for ATC
. purposes like ground-based Trajectory Prediction
[AU/Third Party] with the accuracy and integrity level specified by
(IFPS] the ATC application.
[ATC Unit] UR-ATC-USE-
01
[FDP &
Controller tools ] SAC EFPL#3b

REQ-07.06.02- | NM shall distribute elements of the extended

SPR-05 flight plan message used for ATC purposes
. without altering the required accuracy and

[AU/Third Party] integrity level specified for the ATC application

[IFPS]

Table 4: Derivation of EFPL Safety Requirements (functionality and performance) from Regulation
and User Requirements

A.1.3.2 Analysis of the High-level Design — Normal Conditions

This section is concerned with ensuring that the High-level design is complete, correct and internally
coherent with respect to the EFPL Safety Requirements (success approach) derived in A.1.3.1.2 for
normal operating conditions.

The analysis necessarily depends on proving the EFPL Safety Requirements (Functionality and
Performance) from three perspectives:

. a static view of the EFPL processes( submission, validation and distribution) using an
operational step analysis technique, as described in section A.1.3.2.2 for the scenarios for normal
operations described in section A.1.3.2.1)

o a dynamic view of the EFPL processes using in particular Real-time simulations - see section
A.1.3.2.3.

A.1.3.2.1 Scenarios for Normal Operations

The Normal Operational Scenarios are partially extracted from the OSED and captured in section
A.1.3.2.3 below.
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ID Scenario Rationale for the Choice
#1 EFPL submission 1st step of the flight plan
management process
#2 EFPL Validation 2nd step of the flight plan
management process
#3 EFPL distribution for ATC and ATFCM services 3rd step of the flight plan
management process
#4 EFPL modification (Change, delay, cancellation) 4" step of the flight plan
management process
717
718 Table 5: Operational Scenarios — Normal Conditions
719

720 A.1.3.2.2 Analysis of the High-level design — Normal Operations

721 Operational steps analysis for the different scenario identified in Table 5 is carried out and additional
722  safety requirements (functionality and performance) revealed during the analysis will be identified.
723  These safety requirements (functionality and performance) will complement those identified in
724 A1.3.1.2.

725  Whenever possible, the operational steps description is based on the OSED operational scenarios
726  and use cases.
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Project Number 07.06.02
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

1.1.1.1.1.1Scenario # 1 EFPL submission

Edition 00.03.01

Conditions Identification of additional
#Step | ACTOR Acttljon / Op Step Inputs Outputs Requirements
escription (Results of the operating steps
Status Next Op. Step analysis)
Sub# | Civil AU Submission of an | EFPLM to be EFPLM received by | Civil AU/Third If condition
01 or third EFPLM provided with the the Network party able to satisfied:
party correct format manager handle 4D Sub#03 B o
(REQ-07.06.02- (REQ-07.06.02- trajectory NM ability to receive either
OSED-0001.0030) OSED-O(-)01.0000) EFPL or ICAO FPL (REQ-
) If condition not 07.06.02-OSED-0001.0013)
satisfied:
Sub#02
Sub# | Civil AU Submission of an | Normal FPL to be | Normal FPL Civil AU/Third Sub#03
02 or third ICAO FPL provided with the received by the party able to
party (“normal FPL") current format Network manager handle ICAO FPL
Sub# | NM End of submission | EFPL or ICAO Start of the
03 process FPL from validation process-
AU/Third party See Scenario#2
1.1.1.1.1.2Scenario #2 EFPL validation
Conditions Identification of additional
# Step | ACTOR Act(l;)er;(/:ri()p;t)i.oitep Inputs Outputs o I:e?::emer:its .
Status Next Op. Step LSt ana,;’;’ii;" na sieps
Val# NM EFPL Validation EFPL received by [ -EFPL successfully | The submitted If condition To comply with EC
01 the Network validated (ACK) EFPL passes the satisfied: Val#04 | 1033/2006 art 3.2, complete
manager validation criteria and correct EFPL validation

-AUs/Third parties

Larogzaryraaed

yunding members

9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

-—

www.sesar | u.eu

©SESAR JOINT UNDERTAKING, 2015. Created by
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged

60 of 83

for the SESAR Joint




Project Number 07.06.02
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

Edition 00.03.01

Conditions Identification of additional
# Step | ACTOR Actiion / O’: Step Inputs Outputs Requirements
escription Results of the ting st
Status Next Op. Step (Resuits o ana,;)g;;a Lh
(REQ-07.06.02- are notified about (REQ-07.06.02- criteria are needed
OSED-0001.0000) | the successful OSED-0001.0002: » considering ATC and
validation status REQ-07.06.02- | 'feonditionnot | ATFCM use of the 4D
(REQ-07.06.02- OSED- satisfied: Val#02 | trajectory and of the specific
OSED-0001.0001 0001.0003). flight performance data.
and REQ-07.06.02- Therefore following
OSED-0001.0006) requirements are necessary:
REQ-07.06.02-SPR-08
The EFPL validation process
Val# [ NM Rejection of the | EFPLM received | -EFPLM rejected | The submitted If condition shall reduce/maintain the
02 EFPL by the Network (REJ) EFPL does not satisfied (EFPL ;U:;::; :; 't':;?faff:tdﬁg'fo
manager (REQ- . ; : pass the validation | rejected | ‘ ]
07.06.02-OSED- aArtJ zg’;n::?i F;?)l';lsts criteria requiring a new | flight trajectory calculation
0001.0000) e fliaht plan differences between NM and
the rejection status | (REQ-07.06.02- gntp he AU d to th
(REQ-07.06.02 OSED-0001.0002; | Submission): | 7€ 2+ S9mparéd o e
OSED-0001.0001 | REQ-07.06.02- | See Scenario#1 | curent FPL validation
- . At rocess..
and REQ-07.06.02- | OSED- Sub#01 P
OSED-0001.0006) | 0001.0003).
If condition not | REQ-07.06.02-SPR-10
satisfied: Val#03 | (Status DELETED because
- - considered as a business
Val# NM EFPL manual EFPL received by | -A manual The submitted If manual requirement) The EFPLM
03 processing the Network processing for the EFPL requires processing lead | yalidation process shall
manager (REQ- EFPL is needed manual processing | to EFPL verify the completeness of
07.06.02-OSED- -AUs/Third parties for validation validation: the EFPLM elements.
0001.0000) are notified about (REQ-07.06.02- Val#01
this status gSED-$001 :0002; | i manual
EQ-07.06.02- processing lead
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Edition 00.03.01

_ Conditions Identiﬁcatio_n of additional
# Step | ACTOR ACt:ic:‘sc/:riop‘:i.o?\tep Inputs Outputs o IRe?::'ements
ts of ting st
Status Next Op. Step (Results ana.‘y’;'%a e
(REQ-07.06.02- OSED-0001.0003) | to EFPL
OSED-0001.0001 and NM fixes the rejection:
and REQ-07.06.02- | issues/problems. Val#02
OSED-0001.0006)
-NM fixes the FPLN
issues/problems
Val# Civil AU End of validation Validated EFPL Start of the
04 or third process distribution
party process- See
Scenario #3
1.1.1.1.1.3Scenario # 3 EFPL distribution for ATC and for ATFCM
Conditions Identification of additional
#Step | ACTOR Acttljon / Op Step Inputs Outputs Requirements
escription (Results of the operating steps
Status Next Op. Step analysis)
Distri# | NM EFPL distribution | Validated EFPL The EFPL is The EFPL is Distri#02
01 for ATC purposes distributed to distributed for ATC
relevant ATC units | purposes
which are “EFPL
compatible”
(REQ-07.06.02-
OSED-0001.0007
and REQ-07.06.02-
OSED-0001.0009) Requirements derived in are
- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
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Edition 00.03.01

# Step

ACTOR

Action / Op. Step
description

Inputs

Outputs

Conditions

Status

Next Op. Step

The ICAO FPL
extract of the EFPL
is distributed to
relevant ATC units
which are “not
EFPL compatible”
(REQ-07.06.02-
OSED-0001.0008
and REQ-07.06.02-
OSED-0001.0009)

The ICAO FPL is
distributed for ATC
purposes

Distri#
02

NM

EFPL distribution
for capacity and
flow management

Validated EFPL

The EFPL is
distributed to
ETFMS

(REQ-07.06.02-
OSED-
0001.0011and
REQ-07.06.02-
SPR-30)

The EFPL is
distributed for
ATFCM purposes

Distri#03

Identification of additional
Requirements

(Results of the operating steps
analysis)

A.1.1.1.1 complete

Distri#
03

NM

End of distribution
process

Distributed EFPL

End if no
modifications are
applied to the
distributed EFPL. If
modification see
scenario#4

1.1.1.1.1.4Scenario # 4 EFPLM modification

# Step

ACTOR

Action / Op. Step
description

Inputs

Outputs

Conditions

Identification of additional
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Project Number 07.06.02
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Edition 00.03.01

Next Op. Step

Requirements

Status (Results of the operating steps
analysis)
Mod# | Civil AU EFPL modification | Update via Submission of the Submission of the | See Val#01 -
01 or third originated by AU ECHG/EDLA EFPL update to the | EFPL message Scenario#2
party message (REQ- NM update above. ) ) )
07.06.02-OSED- (ECHG/EDLA Requirements derived in
0001.0040 and message) A.1.1.1.1 are considered as
REQ-07.06.02- complete
OSED-0001.0045)
Mod# | NM EFPL modification | Airspace Suspended flight NM identification Mod#03
02 originated by AMC | modification plan (FLS) notified | of EFPL impacted
provided by AMC | to AU and ATC by the airspace
modification
Mod# | Civil AU EFPL modification | Update via Submission of the Submission of the | Mod#04
03 or third submission ECHG/EDLA EFPL update to the | EFPL message
party following . message NM update
suspended flight (REQ-07.06.02- E;I;ISQIE)DLA
OSEDé0001 .0040 Requirements derived in
and REQ- A.1.1.1.1 are considered as
07.06.02-OSED- complete
0001.0045)
Mod# | NM Flight de- Extended delay - Extended delay The flight is de See Distri#01-
04 suspended and modifications | and modifications suspended (DES) | Scenario#3
messages messages above
received by the successfully
Network manager | validated
(REQ-07.06.02- ) . .
OSED-0001.0000) aﬁgﬂ@gr‘e’ames
notified about the
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Edition 00.03.01

Action / Op. St Conditions Identification of additional
ction 7 Up. Step Requirements
# Ste ACTOR Bt Inputs Outputs q
: description P P S NextOp. Step |  (esuits of the operating steps
analysis)
de-suspension of
the flight
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A.1.3.2.3Dynamic Analysis of the high-level design — Normal Conditions
1.1.1.1.1.5V2 Validation exercices (EXE-07.06.02-VP-311 and VP-616)

1.1.1.1.1.5.1 Introduction

Two V2 validation exercises have been conducted in the frame of P07.06.02. A Validation Plan [20]
and a Validation Report [21] have been produced.

The main objectives of these V2 validation exercises were the following:

e Determine the effect of the Extended Flight Plan concept on the Flight Plan Validation
process (impact on the rate of acceptance/rejections). This validation exercise EXE-07.06.02-
VP-311 is an off-line exercise which was conducted between November 2012 and April 2013.

e Evaluate the Extended Flight Plan concept and determine the impact on Flight Planning,
accuracy of traffic predictions and DCB. This validation exercise EXE-07.06.02-VP-616 is a
shadow-mode exercise which follows and complements the EXE-07.06.02-VP-311 exercise.
EXE-07.06.02-VP-616 was conducted between November 2013 and April 2014.

1.1.1.1.1.5.2 Results

Conclusions on EFPL

The exercises performed (EXE-07.06.02-VP-311 and EXE-07.06.02-VP-616) have demonstrated
that:

= ltis feasible for IFPS to use a trajectory that is built by another system i.e. a flight planning
system to perform its flight plan validation function.

= The use of the 4D trajectory that is calculated by the flight planning system may make valid a
significant percentage of the flight plans that are invalid when using the IFPS calculated
trajectory.

= FOC and NM trajectories can be aligned in terms of 2D and time elements in most of cases.

On the other hand:

= The exercises has confirmed the occurrences of flight plans accepted when submitted using
the ICAO format and rejected as EFPL. Through the analysis of the cases, it is expected that
most of these rejections are due to the differences that currently exist between IFPS and flight
planning systems in terms of data; interpretation of published airspace and route information
as well as algorithms that are used for the calculation of trajectories:

The A.U flight planning system should ensure that a trajectory that it generates is compliant
with all the ATM Network constraints that the IFPS will then apply for validation.

The use of Profile Tuning Restrictions (PTRS) in the IFPS trajectory calculation is another
source that can lead to significant differences between the IFPS trajectory and the trajectory currently
calculated by flight planning systems.

It should be highlighted that the resolution of these issues should contribute to increase safety
since EFPLs rejected corresponds to cases where the 4D trajectory planned by the AU in the

Operational FPL and transmitted to the pilot is not respecting some airspace constraints. This
result is supporting SAC_EFPL#1 achievability.

= The exercises have also confirmed that, though the EFPL allows strong improvement of FOC
and NM trajectories alignment compared to ICAO flight plan, full alignment of trajectories in
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the vertical dimension will be difficult to achieve in the very short term due to a number of
issues requiring significant time and coordination to be solved.

The exercises have also allowed identifying that NM systems model the trajectory (in particular
lat/long coordinates) at a lower level of accuracy than FOC systems. There will be the need to assess
in future validation whether this gap has an impact on operational processes.

Regarding maturity assessment of EFPL, flight planning and DCB/complexity management are not at
the same maturity stage:

= As far as flight planning is concerned, EFPL use is close to V3 maturity completion. What
needs to be done yet is to confirm the potential benefits identified in conditions closed to
deployment and ensure acceptability from end-users (dispatchers, IFPU operators).

= Regarding the use of the EFPL in DCB, maturity is lower and remains V2 since vertical
alignment of trajectories is required to fully integrate the AU 4D trajectory. However, the
exercise EXE-07.06.02-VP-311 has demonstrated that in a first transition step, flight specific
performance data allow to significantly improve traffic predictions and consequently improve
DCB/complexity management processes efficiency.

Recommendations on EFPL
The main recommendations for future validation steps are:

= Regarding Flight planning operation, perform E-OCVM V3 validation activities as close as
possible to operational environment.

= Assess whether the gap of level of accuracy between NM and FOC systems (in particular
lat/long coordinates) needs to be addressed and impacts operational processes.

= Perform additional E-OCVM V2 validation exercise on the use of Extended Flight Plan for
DCB traffic prediction.

= |nvestigate other aspects which were not/partially covered :

The integration in AU flight planning systems of published PTRs to align 4D Trajectories
calculated by NM and AUSs,

The use of Extended Flight plan in the context of management of ATFCM regulations and the
determination of TTOS/TTAs,

Use of EFPL information in ATC systems and processes.

1.1.1.1.1.6 Validation exercise (EXE-07.06.02-VP-713)

1.1.1.1.1.6.1 Introduction

This validation activity covers the SESAR Release 5 exercise, known as EXE-07.06.02-VP-713,
foreseen in collaboration with WP11.1 to validate the effect of implementing the Extended Flight Flan
(EFPL) on Flight Plan Validation and Distribution processes and Traffic predictability. Validation
objectives and activities are described in the Validation plan [19] and results and recommendations
are described in the Validation Report [21].

EXE-07.06.02-VP-713 validation exercise has been conducted in close cooperation with airspace
users and computerised flight plan systems providers (from WP11), and has assessed both the
operational and technical feasibility of EFPL implementation and the associated performance gains.
Validation activities will cover three main areas:

Flight Planning;
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Demand and Capacity balancing / Predictability;

Distribution to ATC.
This Validation Exercise is split into two sub-exercises corresponding to two different maturity levels:

EXE-07.06.02-VP-713 Part A: Short Term Implementation of the EFPL (V3 maturity level)
focusing on the evaluation of the current EFPL within conditions as close as possible of the
operational environment.

EXE-07.06.02-VP-713 Part B: Medium Term Implementation of the EFPL (V2 Maturity level)
focusing on further development and refinement of the operational concepts and supporting enablers
in order to make AUs able to create a 4D trajectory that can be directly be used (without further
changes) by NM and ATC.

EXE-07.06.02-VP-713 Part A will consist of Shadow Mode sessions at AUs premises for quantitative
analysis and human assessment (IFPS operators only) on real traffic and Gaming sessions on test
traffic where FPL Systems will be used at CFSP premises:

EXE-07.06.02-VP-713 Part B will consist of a mix of Gaming sessions and off-line analysis at CFSPs
premises.

1.1.1.1.1.6.2 Results
Conclusions

As main conclusion from these simulations, operational feasibility of the use of the extended flight
plan has been proven both at the level of flight planning and flow management.

e Main critical safety requirements have been validated. In particular, the exercises have
demonstrated that the EFPL does not create risks in some safety critical processes like flight
plan distribution to ANSPs and identification of potential overloads in DCB.

e Some immediate benefits have been demonstrated both at the level of flight planning and flow
management in terms of increased transparency and trajectory alignment, less FPL rejections
or increased traffic predictability in some specific areas.

e In term of performances, the benefits quantitatively measured are limited at this stage.
However it is highlighted by all stakeholders that the exercise has not addressed some
promising use-cases inducing potentially significant benefits such as the optimisation of
todays accepted ICAO flight plans or the fine-tuning of trajectories to avoid constraints.

e The technical feasibility of EFPL dedicated services has been proven.

e Standardisation needs have been covered and the migration to FIXM - the format for the
future ICAO FPL - has been tested successfully.
Recommendations
From these results, two types of recommendations can be derived from the outcomes of the
exercises:
o Recommendations regarding the first implementation step are:
o0 To perform pre- operational live trials (V4) with candidate airlines in order to:

= Minimise the risk of new flight plan rejections during the initial learning
phase;

= |dentify the best options in terms of EFPL data to be used by the NM systems
in order to optimise traffic predictability improvements;
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= Assess in coordination with concerned ASNPs the impact of EFPLs on flight
plan distribution and traffic predictability in some specific areas.

o To implement NM HMI improvements in order to support IFPS operators in the
management of Extended Flight Plans.

e Regarding further steps of the EFPL implementation, the recommendation is to plan additional
SESAR validations in SESAR 2020 in order to:

o Assess the feasibility and benefits for AUs to better integrate ATC constraints in the
AU planned trajectory included in the EFPL,;

o Clarify the requirements in terms of more structured error messages provided by NM
to the AUs in the reply for an invalid EFPL ;

o Validate EFPL distribution services and the use of EFPL data in ATC systems and
processes.

o Investigate the use of the Extended Flight Plan for the management of ATFCM
regulations and the determination of TTOs/TTAs

A.1.3.2.4 Additional Safety Requirements (functionality and performance) -
Normal Operational Conditions

Table 6 below shows additional safety requirements that have been revealed by the above analyses
(in sections A.1.3.2.2 to A.1.3.2.3)

ID Description Operational Steps
[Scenario # xx]

[SPR-level Model

element] Applicable SAC

REQ-07.06.02-SPR-08 The EFPL validation process shall reduce/maintain
the number of incorrect ACK messages that are
[IFPS] due to flight trajectory calculation differences

between NM and the AU compared to the current
FPL validation process.

Scenario#2

REQ-07.06.02-SPR-10 | The EFPLM validation process shall verify the o
completeness of EFPLM elements. EFPLM validation

[IFPS]

SAC EFPL#1
(Status DELETED
because considered as
a business

requirement)

Table 6: Additional SR from Operational Steps Analysis — Normal Operational Conditions
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A.1.3.3Analysis of the high-level Design — Abnormal Conditions

This section is concerned with ensuring that the high-level Design is complete, correct and internally
coherent with respect to the EFPL Safety Requirements (success approach) derived in A.1.3.1.2 for
abnormal operating conditions.

The analysis should be carried out from three perspectives:

- can the EFPL processes (submission, validation and distribution) continue to operate
effectively?

- if the EFPL processes cannot continue to operate fully effectively, is the overall risk at user
level still within the tolerable limits and can the EFPL processes recover sufficiently quickly when the
abnormality is removed (or at least mitigated)?

- to what degree could such abnormal conditions, while they persist, cause the EFPL
processes to behave in a way that could actually induce a risk that would otherwise not have arisen?

However no abnormal conditions have been identified when considering the scope of the Extended
Flight Plan. Indeed no external events (e.g. significant adverse weather conditions) which could affect
the flight plan processes (Submission, Validation, Distribution or modification) have been identified so
far. Initially two scenarios have been identified (Large airspace closure and incomplete EFPL data
provided by most of the AUs/Third Parties) but it has been decided to address them through the
failure analysis in section A.1.3.4.

Initially the abnormal scenario associated to the intentional submission of an excessive number of
EFPL in order to assess the robustness of the NM was considered. Finally this scenario was not
selected considering that such threat is more relevant for a security analysis (e.g. vulnerability
analysis).and not for a safety analysis.

A.1.3.4Design Analysis — Case of EFPL processes Failures

This part of the safety assessment focuses on the EFPL causes of operational hazards. Operational
hazards are identified at the level of the relevant primary operational projects identified in A.1.2.

This design analysis assesses, bottom-up, the consequences of failure for each system element,
element-to-element interface of the EFPL processes including common-cause analysis

Based on this design analysis:

. derive mitigations to reduce the likelihood of specific failures - these mitigations are then
captured as additional EFPL Safety Requirements (Functionality and Performance)

. derive EFPL Safety Requirements to limit the frequency with which each identified system
failure could be allowed to occur, taking account of the above mitigations, such that the user needs
are satisfied as identified in A.1.2.

o show that the EFPL Safety Requirements (integrity/reliability) are achievable - i.e. can be
satisfied in a typical physical implementation.

A.1.3.4.1Failure Mode and Effect Analysis

1.1.1.1.1.7Introduction
This section is a summary of the description provided in the OSED [13]

&> Avenue de Cortenbergh 100 | B -1000 Bruxelles
W SESANU. e 70 of 83

1]
ELERAFE RS (e

©SESAR JOINT UNDERTAKING, 2015. Created by for the SESAR Joint
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged



916
917
918
919
920
921
922
923
924
925

926

927

928

929

930

An EFPL message contains the following sections of data:
« ICAO FPL data: all data to be provided in a filed flight plan as specified in the ICAO Doc 4444,
including the Field 15 route information and the latest updates known as the ICAO 2012 FPL
* 4D Trajectory (Filed trajectory): AU calculated flight trajectory taking into account constraints and
meteorological information for its calculation.
 Flight Performance Data: the climbing and descending capabilities of the aircraft specific to the
flight, taking into account the performance of the airframe that is used to operate the flight as well
as any other parameters that may influence it such as engine settings and status, cost factor
applied by the operator etc. The Flight Performance Data may be provided either as climb and
descent performance profiles or as the total weight of aircraft as part of the 4D trajectory.

The EFPL processes are relative to:

. EFPL submission by the airspace user or a third party
. EFPL validation by the NM
) EFPL distribution by the NM for ATC and ATFCM services

A mix mode environment will exist - EFPL and “normal” flight plan will coexist
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1.1.1.1.1.8 Failure Mode ldentification and effect

Edition 00.03.01

EFPL Process Failure Mode Failed Preventive mitigations Failure effect at operational Additional Safety
elements level if not prevented Requirement (protective)
High-level
design
- IFPS through validation
process
Corrupted, false or incomplete
-REQ-07.06.02-OSED- EFPL data used for ATFCM
0001.0001; might lead to incorrect
ATFCM measures
-REQ-07.06.02-OSED-
0001.0003; Corrupted, false or incomplete
EFPL data used for ATC has
-REQ-07.06.02-SPR-10 the potential to lead to a
Corrupted, false or | -Civil AU/Third | (Status Deleted) number of operational
. incomplete EFPL Part consequences including that
EFPL Submission data fr%m the A.U d -If EFPLM is a flight ends up in closed | None
(or third parties) -A.U FPL corrupted/false/incomplete | airspace or loss of separation

at the originator level and
the incorrect flight plan is
not detected at the NM
level there is no existing
additional mitigation before
distribution. It is therefore
important that the airspace
user provides EFPL data in
accordance with the
specified data quality
requirements (resolution,

(with  ATCO being able to
control the situation).
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EFPL Process Failure Mode Failed Preventive mitigations Failure effect at operational
elements level if not prevented
High-level
design

Additional Safety
Requirement (protective)

accuracy, integrity). REQ-
07.06.02-SPR-21

This requirement (REQ-
07.06.02-SPR-21) is also
associated with the issue
identified during the V2
validation exercises (See
1.1.1.1.1.1.1) relative to the
fact that NM systems model
the trajectory (in particular
lat/long coordinates) at a
lower level of resolution
than FOC systems

- Pre-check the EFPLM
validity at AU level (REQ-
07.06.02-OSED-

0001.0050)
Inaccurate EFPL -Civil AU/Third Inaccurate EFPL data used None
data (e.g. Total Party o for ATFCM might lead to
weight, estimated -IFPS through validation DCB/dynamic DCB
speed) -A.U FPL process performance degradation.
-REQ-07.06.02-SPR-08 Inaccurate EFPL data used
for ATC (TP computation)
might lead to MTCD
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Edition 00.03.01

EFPL Process

Failure Mode

Failed
elements
High-level

design

Preventive mitigations

Failure effect at operational
level if not prevented

Additional Safety
Requirement (protective)

performance degradation.

ICAO FPL
data/UP4DT
Inconsistency

-Civil AU/Third
Party

-A.U FPL

IFPS through validation
process by comparing the
route provided in ICAO
Field 15 and the 4D
trajectory of the EFPL

(REQ-07.06.02-OSED-
0001.0002)

In the case EFPL and route
provided in ICAO Field 15
are inconsistent, then the
EFPL is rejected

REQ-07.06.02-SPR-11
The NM EFPL validation
process shall raise an
error in case the EFPL
trajectory information is
inconsistent with the
equivalent ICAO Field 15
route information provided
within the same EFPL.

EFPL Validation

Incorrect EFPL
ORM (ACK/REJ)

IFPS

-REQ-07.06.02-SPR-08

Incorrect ACK Reply Message
has the potential to lead to a
number of operational
consequences including that
a flight ends up in closed
airspace or loss of separation

Incorrect
/inconsistent/
missing aircraft
performance data
within ENV

IFPS

-When the aircraft
performances are provided
in the extended flight plan,
only this information is used
for the validation of the
trajectory (instead of the
ENV Data).

lounding members
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Edition 00.03.01

D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

EFPL Process Failure Mode Failed Preventive mitigations Failure effect at operational Additional Safety
elements level if not prevented Requirement (protective)
High-level
design
-REQ-07.06.02-SPR-21 Corrupted, false or incomplete
EFPL data used for ATFCM
-If EFPLM is not might lead to incorrect
corrupted/false/incomplete | ATFCM measures
at the originator level but
corruption is made at NM Corrupted, false or incomplete
level there is no mitigation EFPL data used for ATC has
before distribution. the potential to lead to a
However it is required to number of operational
limit the corruption rate by consequences including that
Corrupted, false or designing the “flight a flight ends up in closed
incomplete EFPL messages checking and airspace or loss of separation
data from NM distribution” NM service
(incorrect flight IFPS with an appropriate
EFPL Distribution plan) assurance level (REQ-
07.06.02-SPR-13)
-In addition, ATC during
operation shall consider
and mitigate flight plan
uncertainties associated to
EFPL (it's still flight intent).
despite the level of
uncertainties is reduced
compared to ICAO flight
plan (ASSUMPTION-
07.06.02-SPR-02)
EFPL distributed to | -IFPS -The use of Extended Flight | EFPL data elements cannot | None

lounding members
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Edition 00.03.01

EFPL Process Failure Mode Failed Preventive mitigations Failure effect at operational Additional Safety
elements level if not prevented Requirement (protective)
High-level
design
non-compatible “EFPL non- Plan data elements is | be used by non-compatible
ATC COMP ATC limited to Compatible ATC | ATC units.

units which have requested
to receive such information
(REQ-07.06.02-OSED-
001.007)

-NM  distributes ‘normal’
flight plan  messages,
containing data retrieved
from valid extended flight
plan messages, to ATC
units concerned by the
flight that have requested
not to receive flight plan
information in the form of
an extended flight plans, as
a default option (REQ-
07.06.02-OSED-001.008)

Such case might lead to an
emergency situation because
IFPS would send not only one
but all flight plans to that ATC
unit in EFPL format. The ATC
unit would not be able to
process them and remain
without flight plans at all and
the actual flights coming to
their airspace.

REC-07.06.02-SPR-02: The
NM should distribute ‘normal’
flight plan messages to all
ATC units concerned by the
flight even for those which
have requested to receive
flight plan information in the
form of extended flight plan

Missing EFPL

Situation where single or multiple flight plans are missing requiring local
operational procedures affecting controller workload.

It is important to check that EFPL concept does not lead to wrong flight plan
addressing meaning that flight plan are not distributed to the correct ATC
Units. This is not a specific EFPL failure mode but frequency of occurrence

-It shall be possible for an
ATC unit to retrieve, on
request, extended flight
plan information for a
given flight from NM
(REQ-07.06.02-OSED-

lounding members
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EFPL Process

Failure Mode

Failed
elements
High-level

design

Preventive mitigations

Failure effect at operational
level if not prevented

Additional Safety
Requirement (protective)

could be impacted by the EFPL concept.

0001.0010)

-Only ATC units which
have requested to receive
EFPL will receive such
information (REQ-
07.06.02-OSED-001.007)

- The implementation of
EFPL shall
reduce/maintain the
number of missing flight
plans at ATC level due to
wrong addressing at NM
level compared to the
current mode of operation.

(REQ-07.06.02-SPR-16)

Missing EFPL FLS
message

Situation where change of route availability occurs or RAD restriction impact a
flight and the flight suspension message is not sent by NM

Not a specific EFPL failure mode but frequency of occurrence could be
impacted by the EFPL concept

The implementation of the
EFPL shall
reduce/maintain the
number of missing flight
suspension messages
(FLS) compared to the
current mode of operation
(REQ-07.06.02-SPR-17)

Incorrect EFPL DES

Situation where a flight is incorrectly de-suspended by NM

The implementation of the
EFPL shall

lounding members
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EFPL Process

Failure Mode

Failed
elements
High-level

design

Failure effect at operational
level if not prevented

Preventive mitigations

Additional Safety
Requirement (protective)

message

Not a specific EFPL failure mode but frequency of occurrence could be
impacted by the EFPL concept

reduce/maintain the
number of incorrect De-
Suspension messages
(DES) compared to the
current mode of operation
(REQ-07.06.02-SPR-18)

EFPL
flight plan

inconsistent

Situation Where NM, ATC and AU have different EFPL.

Not a specific EFPL failure mode but frequency of occurrence could be
impacted by the mix mode environment (normal FPL and EFPL)

The implementation of the

EFPL shall
reduce/maintain the
number of inconsistent

flight plans compared to
the current mode of
operation (REQ-07.06.02-
SPR-19)

lounding mambers

www.sesar | u.eu

- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

-—

©SESAR JOINT UNDERTAKING, 2015. Created by
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of
publisher and the source properly acknowledged

78 of 83
for the SESAR Joint




933

934
935
936
937
938
939
940

941

942
943

944

Project Number 07.06.02

D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR)

A.1.3.4.2Common Cause Analysis

The Extended Flight Plan elements (Flight plan data) are distributed to Airport, ANSP and NM for ATC
and ATFCM services. As illustrated in section A.1.2.3 (Figure 4: High-level process description for the
extended flight plan), the use of these flight plan data is outside the scope of this safety assessment.
However loss or corrupted flight plan data might affect several users and can be considered as a
common cause of failure. Requirements derived during the failure mode and effect analysis
(§A.1.1.1.1) are considered sufficient to address this aspect in particular REQ-07.06.02-SPR-21,
REQ-07.06.02-SPR-08 and REQ-07.06.02-SPR-13

Edition 00.03.01

A.1.3.4.3Formalization of Mitigations against EFPLM failure mode

Considering the outcome of the failure mode and effect analysis, the following Table 7 formalizes the
required mitigations against failure modes identified in A.1.3.4.1.

Description

[EFPL Process]

Failure Mode

Applicable SAC

REQ-07.06.02-OSED-
0001.0001

The NM shall validate received extended flight plan
and associated messages

REQ-07.06.02-OSED-
0001.0003

When present in an extended flight plan message,
the NM shall use the provided 4D Trajectory of the
flight to perform the flight plan validation processes
involving the use of the flight trajectory.

REQ-07.06.02-SPR-10

(Status DELETED
because considered as
a business
requirement)

The EFPLM validation process shall verify the
completeness of EFPLM elements

REQ-07.06.02-OSED-
0001.0050

The NM shall provide a means to Airspace Users
to check the validity of an Extended Flight Plan
prior to the actual submission

REQ-07.06.02-SPR-21

The airspace user shall provide EFPL data in
accordance with the specified data quality
requirements (resolution, accuracy, integrity).

[Submission]

Corrupted, false or
incomplete EFPL data
from the A.U (or third
parties)

SAC EFPL#1

REQ-07.06.02-SPR-08

The EFPL validation process shall reduce/maintain
the number of incorrect ACK messages that are
due to flight trajectory calculation differences
between NM and the AU compared to the current
FPL validation process.

[Submission]
Inaccurate EFPL data
(e.g. Total weight,
estimated speed)

SAC EFPL#1

lounding mambers
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[EFPL Process]
ID Description Failure Mode
Applicable SAC
[Validation]
Incorrect EFPL ORM
(ACK/REJ)
SAC EFPL#1
REQ-07.06.02-SPR-11 | The NM EFPL validation process shall raise an
error in case the EFPL trajectory information is
inconsistent with the equivalent ICAO Field 15 | [Validation]
route information provided within the same EFPL.
ICAO FPL
REQ-07.06.02-OSED- | The NM shall check that the 4D trajectory provided | data/UP4DT
0001.0002 in an extended flight plan message is consistent | Inconsistency
with the route provided in ICAO Field 15 format
within the same message. SAC EFPL#1
REQ-07.06.02-SPR-13 | The NM shall develop the “flight messages [Distribution]
checking and distribution” service with an
appropriate Assurance Level (AL). Corrupted, false or

Note: The purpose of an Assurance Level (AL) is to
balance (or proportion) the development effort
with the potential risk associated with the
implementation and operation of the software or
the procedure or the performance of the defined
human task.

incomplete EFPL data
from NM (incorrect
flight plan)

SAC EFPL#1

SAC EFPL#2alb
SAC EFPL#3a
SAC EFPL#3b

ASSUMPTION-
07.06.02-SPR-02

ATC during operation considers and mitigates the
flight plan uncertainties associated to EFPL
despite the level of uncertainties is reduced
compared to ICAO flight plan

[Distribution]

Corrupted, false or
incomplete EFPL data
from NM (incorrect
flight plan)

SAC EFPL#3a

SAC EFPL#3b

REQ-07.06.02- OSED -
0001.0007

The NM shall distribute valid extended flight plan
messages to ATC Units concerned by the flight
that have previously requested to receive flight
plan information in the form of extended flight
plans.

REQ-07.06.02- OSED -
0001.0008

NM distributes ‘normal’ flight plan messages,
containing data retrieved from valid extended flight
plan messages, to ATC units concerned by the
flight that have requested not to receive flight plan

[Distribution]

EFPL distributed to
non-compatible ATC

SAC EFPL#1
SAC EFPL#3a
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[EFPL Process]

ID Description Failure Mode
Applicable SAC
information in the form of an extended flight plans,
as a default option
REC-07.06.02-SPR-02 | The NM should distribute ‘normal’ flight plan
messages to all ATC units concerned by the flight
even for those which have requested to receive
flight plan information in the form of extended flight
plan
REQ-07.06.02- OSED - | It shall be possible for an ATC unit to retrieve, on | [Distribution]
0001.0010 request, extended flight plan information for a
given flight from NM Missing EFPL

REQ-07.06.02-SPR-16

The implementation of EFPL shall reduce/maintain
the number of missing flight plans at ATC level due
to wrong addressing at NM level compared to the
current mode of operation.

SAC EFPL#1
SAC EFPL#3a

REQ-07.06.02-SPR-17

The implementation of the EFPL shall
reduce/maintain the number of missing flight
suspension messages (FLS) compared to the
current mode of operation

[Distribution]

Missing EFPL FLS
message

SAC EFPL#1
SAC EFPL#3a

REQ-07.06.02-SPR-18

The implementation of the EFPL shall
reduce/maintain the number of incorrect De-
Suspension messages (DES) compared to the
current mode of operation

[Distribution]

Incorrect EFPL DES
message

SAC EFPL#1
SAC EFPL#3a

REQ-07.06.02-SPR-19

The implementation of the EFPL shall
reduce/maintain the number of inconsistent flight
plans compared to the current mode of operation

[Distribution]

EFPL
flight plan

inconsistent

SAC EFPL#1
SAC EFPL#3a

Table 7: Derivation of EFPL Mitigation means against EFPLM Failure Modes
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