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Abstract

This document corresponds to an update of the Step 1 OSED for Business Trajectory
management and addresses the transition steps towards the target business trajectory
concept implementation. Within the operational scope of Step 1- time-based
operations- two distinct evolutions are detailed including the definition of an extended
flight plan -quick win- (which corresponds to the SESAR solution #37 - only AUO-
0203-A in scope) allowing the exchange of trajectory information between Airspace
Users and ATM and the collection of user preferred route information in the medium
term planning phase. Those evolutions provide the basis to develop at later stage of
STEP 1, an initial implementation of the SBT (iSBT) and RBT (iRBT) supported by ICAO
(FF-ICE increment 1, FIXM) and Flight Object developments and integrated with time-
based DCB operations.
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Executive summary

This OSED describes Business Trajectory Management in the context of Step 1 of the SESAR V&V
Storyboard viewed from the network perspective. It focuses on the transition steps towards the target
Business Trajectory concept implementation.

Step 1 - time-based operations - corresponds to an initial implementation of the SBT (iSBT) and the
RBT (iRBT). In coordination with ICAO concept development (FF-ICE) and standardisation activities,
a formalised process will be developed for iISBT covering medium and short-term planning phases
with a focus on short-term planning. The iRBT is an initial step toward the target RBT concept
improving consistently of trajectories managed by different stakeholders and supporting a better
integration of processes in planning and execution in particular for the management of ATFCM
regulations through Target Times.

Considering that the Step 1 SBT and RBT operational improvements are ambitious and encompass
several evolutions being at different levels of maturity, the 07.06.02 project team identified the need to
develop first operational requirements for intermediate steps as a transition toward the target
iSBT/IRBT concept.

This approach includes two evolutions initially estimated to be implementable at short term:

o the definition of an extended flight plan (EFPL), which corresponds to the SESAR solution
#37 (AUO-0203-A), as a “quick win” improvement, allowing the exchange of trajectory
information between Airspace Users and ATM in the short-term planning phase. More
precisely, section 4 of this OSED focuses on:

o the added EFPL information in comparison with the ICAO FPL (4D Trajectory and
performance flight data);

o the link between the NM and FOCs and the use of EFPL information in NM processes
(solution included in Pilot Common Projects (PCP) scope);

o the link with project 05.05.02 to integrate ATC requirements for FOC data to be
included in the extended flight plan;

o the use of EFPL in ATFCM operations (section 4.1.2.7).

e the collection of Nominal Preferred Route (NPR) information in the medium term planning
phase (section 2.2.3).

The following table summarises the content of each edition released for the 07.06.02 Step 1 BT
OSED including this final SESAR 1 draft edition 5.0.

Edition Content and updates

00.01.00 | Operational requirements for quick wins

00.02.00 | Full scope of Step 1, including:

¢ Content Edition 1.0

e Processes description,

e Scenarios and use cases

* Requirements related to iSBT and iRBT concepts supported by Flight Object

00.03.00 | Refinements including:
o Results of V2 exercises VP-311 and VP-616 on the EFPL

e Requirements and use cases addressing improved NM/ATC interoperability
through FO
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Edition Content and updates

e Partial alignment between ICAO FF-ICE increment 1 and FIXM standardisation
initiatives

00.04.00 | Refinements including:

e Further alignment with ICAO FF- ICE increment 1 and 4D Trajectory scenarios
latest versions that were considered reasonably stable

¢ The definition of FIXM compliant B2B services in support of EFPL submission
and distribution;

e The new elements that NM provides back via EFPLM, i.e. accepted trajectory
and PTR identifiers

e The results of the VP-715 exercise on the Nominal Preferred Route (NPR)
information shared on the medium term planning (section 2.2.3.2).

o NPR maturity level V1

00.05.00 | Final update including:
e Alignment with last version of 07.02 DOD 29 Step 1 Release 5
e Evolution of section 4 (Short Term Planning — EFPL - quick win) which contains
o Remarks on non-PCP content
o The results of VR-713 (impacting EFPL)
= EFPL maturity level V3 achieved
= Update status of the requirements
o Reference to SWIM services linked to EFPL
e Evolution of section 6 (The iSBT and iRBT) which contains
o Transition from iSBT to iRBT
o Further alignment with last version of FF-ICE provisions'
o The results of VR-714 (impacting FO)
=  FO maturity level V2
o Amendment of §6.3.2 IER for EFPL as iSBT element & IER for FO

Table 1 Content of all 07.06.02 Step 1 BT OSED releases

The following table shows a summary of the main concepts of this OSED and their level of maturity:

EFPL EFPL (quick win) V3
) EFPL (quick win) V3
ISBT NPR Vi
iRBT FO V2

! This document is the final draft SESAR 1 Business Trajectory OSED Edition 5.0. It will remain as a draft until
the final FFICE provisions will be available so complete alignment with the FF-ICE documentation could be
achieved.
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1 Introduction

1.1 Purpose of the document

The Operational Service and Environment Definition (OSED) describes the operational concept
defined in the Detailed Operational Description (DOD) in the scope of its Operational Focus Area
(OFA).

It defines the operational services, their environment, use cases and requirements.

The OSED is used as the basis for assessing and establishing operational, safety, performance and
interoperability requirements for the related systems further detailed in the Safety and Performance
Requirements (SPR) document. The OSED identifies the operational services supported by several
entities within the ATM community and includes the operational expectations of the related systems.

This OSED is a top-down refinement of the Network DOD produced by the federating OPS 07.02
project. It also contains additional information which should be consolidated back into the higher level
SESAR concepts using a “bottom up” approach.

The figure below presents the location of the OSED within the hierarchy of SESAR concept
documents, together with the SESAR Work Package or Project responsible for their maintenance.

KPIs
HJ'J Step i
o {B04.01)
LLl
7 CONOPS
% (::: gte':puf performance targets (Bsﬂt_:_t:]lz}
|_
Anolidiile t One CONOPS per Step
ppli eto
Q
<
= DOD
g:: Step i
w { Ops X.02)
(o]
LLl
L
One DoD
per Step and per X.02
Applicable to
0OSED
Step i
(OpsL3ixyz)

-—
o
=
=
o
o

One OSED, S5PR, INTEROP

per Step and

per Maturity phase (W1, V2, V3)

Figure 1: OSED document with regards to other SESAR deliverables
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In Figure 1, the Steps are driven by the Ol Steps addressed by the project in the Integrated Roadmap
document.

It is expected that several updates to this OSED will be produced during the lifecycle of the P07.06.02
project execution phase.

Five major releases are identified as follows:
e DO1 - OSED Step 1 edition1.0, September 2012: Quick wins;

e DO1 - OSED Step 1 edition2.0, February 2013: full Step 1 scope;

e D38 - OSED Step 1 edition3.0; December 2014: integration of validation results and inputs
from FF-ICE/FIXM developments, refinement as input to future validation exercises related
to the Flight Object.

e D45 - OSED Step 1 edition4.0,December 2015: update integrating results from exercise VP-
715 and further alignment with FF-ICE increment 1

e D56 - Step 1 Business trajectory final OSED (edition 5.0), August 2016.

1.2 Scope

From the 3 distinct operational improvements in which the EFPL evolutions are split:
- AUO-0203-A : submission of EFPLs and use in NM systems
- AUO-0226: distribution and use of EFPLs by ATC

- AUO-0223: harmonisation of the management of ATC constraints in NM and AU systems
(basically the consideration of PTRs by AU systems)

only the first Ol is in the scope of Solution #37 EFPL and part of the first deployment package.

This OSED details the operational concept for the Operational Focus Area (OFA) Business/Mission
Trajectory Management in Step 1 limited to the Business trajectory. A separate OSED is addressing
the Mission Trajectory?.

The following diagram provides a refined view of the SESAR storyboard for the target
business/Mission trajectory concept covering both Step 1 and Step 2.

% Since BAFO1/BAFO 2 and the change request CR1821.
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Figure 2: Story board for mission/business trajectory evolutions

The scope of the project is focusing on the medium and short-term planning phases. Execution
phase will be addressed only partly (from a network perspective).

Referring to the definition of high-level network processes listed in the 07.02 Step 1 DOD [6], this
OSED details the “Determine network demand” process.

The following diagram presents the hierarchy of concepts elements addressed by P07.06.02 and the
link with the target business trajectory concept.
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Figure 3: Hierarchy of 07.06.02 OSED concept elements

The 07.06.02 project includes in its tasks to align as much as possible SESAR and FF-ICE
terminology and operational scenarios regarding SBT management/Flight planning. This final draft
edition 5.0 of the OSED (Step 1) aims at achieving a first level of convergence.

1.3 Intended readership
Within SESAR, the intended audience is

e The SJU;

e SWP 07.02: 07.02 is the coordinating federating project for the OFA 03.01.04 -
Business/Mission trajectory;

e P11.1 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 SWP11.1;

e P11.2 projects;

e WHP7 level-3 projects: most of WP3 level-3 projects have strong dependencies with flight
planning /business trajectory management;

e P04.05 and P05.05.01 projects: those two projects are part of the OFA 03.01.04. Moreover
there are obvious dependencies between Business/Mission trajectory and Trajectory
Management Framework ENB;

e P05.05.02: content of the Extended flight plan and associated requirements as developed
in this OSED taking into consideration requirements issued by 05.05.02 project [21];

e SWP4.2, SWP5.2, SWP6.2: those are being identified as consulting federating projects for
the OFA 03.01.04;

o WP 8 projects included in the OFA Business and Mission Trajectory. For this release, most
impacted WP8 projects are 08.03.05, 08.03.07, 08.03.04 and 08.01.09;

e Other level-3 projects (WP9) included in the OFA 03.01.04.
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Additionally, the audience includes FIXM and ICAO working groups dealing with the definition of
provisions and standards for future evolutions of the ICAOQ flight plan.

1.4 Structure of the document
The structure of the document is as follows:

e Chapter 1 gives a general description of the document structure and scope;
e Chapter 2 gives a description of the operational concept;
e Chapter 3 gives a description of the operational environment;

e Chapter 4 gives a description of the detailed elements — operating methods, scenarios, use-
cases and requirements — for evolutions related to the Extended Flight Plan (quick win);

e Chapter 5 gives a description of the detailed elements — operating methods, scenarios, use-
cases, requirements — for the Nominal Preferred Route concept in the context of
improved management of demand data in medium term planning phase;

e Chapter 6 will give a description of detailed elements — operating methods, scenarios, use-
cases and requirements — for the iSBT and iRBT concepts and associated Flight Object
enabler;

e Chapter 7 indicates the references.

The structure of the OSED template defined by the SJU has been adapted to improve readability of
the document and to simplify the organisation of reviews and the management of dependencies for
the different topics addressed by the project.

The table below provides the correspondence between the SJU template sections and the present
OSED ones.

OSED Template (SJU) 7.6.2 Business Trajectory OSED
Section 4 — Detailed operational environment Section 3
Section 3 — Detailed operating methods Sections 4.1, 5.1, 6.1

Section 5 - Detailed operational scenarios / use | Sections 4.2,5.2, 6.2
cases

Section 6 - Requirements Sections 4.3, 5.3, 6.3.

1.5 Background

1.5.1 Overview

Due to the transversal scope of the business trajectory topic, a large number of current and past
programs, projects and initiatives provide input to the project. Main inputs are listed hereafter.

o SESAR definition phase:
o The SESAR performance framework (D2) [9];
o The SESAR Concept of Operations (ConOps): T222 [28];
o The description of scenarios developed: T223.
e SJUB4.2:
o Trajectory management document [27];
e DMEAN program
o Demand Data Repository (DDR) concept documents and business cases [20];
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0 Airspace Data Repository (ADR) concept documents and business cases.
o0 Flight Plan Repository (FPR) concept documents

¢ Network Manager:
0 Studies on AU /CFMU interoperability [22].

e |CAO:

o All ICAO documentation related to the evolution of flight plan information: FPL 2012
and amendments, FF-ICE [14] [15] [16] [17] [19].

e EUROCAE, ICOG:
o0 All documentation related to the Flight Object concept and standards [26].

The following paragraphs provide more details on projects/programs strongly related to the topics
covered by this OSED.

1.5.2 AU/ATM systems interoperability

The lack of interoperability between the Airspace Users and the Network Manager is responsible for a
number of flight data inconsistencies that impact on the operational performance of flight planning and
ATFCM operations. As an example, some flight plans are unfairly rejected because of a nhumber of
difficulties for interpreting the FPL Field 15 consistently between the FPL originator and NM flight
planning services (CFMU system in charge of flight plans validation and dissemination). Section 2.2.2
provides more details about current limitations.

To cope with these limitations, the CFMU (now Network Manager Operations Centre) had launched in
2005 a preliminary study intended to propose solutions to improve the flight data interoperability
between the Airspace Users and the NM, such as the use of 4D trajectory in addition to the current
ICAOQ flight plan. This preliminary study developed an operational concept and a business case [22]
covering the identification and analysis of potential options, the associated benefits and constraints
and assessing quantitatively the size of the benefits and of related costs.

The study was conducted in close cooperation with airspace users and Computer Flight Plan Service
Providers (CFSPs).

1.5.3 Flight Plan Repository (FPR)

The concept was defined in the context of the DMEAN program and is a valuable input to 7.6.2 as
some elements are closely related to the Business Trajectory:

e Requirements identified for a Flight Plan Repository [23] can be reused in SESAR in the
wider scope of the development of the Flight Object concept in planning phase;

e Requirements are identified related to the notion of Filed Flight Plan providing inputs for the
Reference Business Trajectory.

1.5.4 Demand Data Repository Phase 2 (DDR 2)

Demand Data Repository (DDR) is an enabler for providing authorized ATM actors with a common
awareness of the individual flight intentions and a harmonised forecast about traffic & airspace
demand, during the whole ATM life cycle, from early planning phase till during the execution. It will
also provide the necessary elements to support post-op analysis and continuous improvement.

Out of DMEAN program (IP1), the DDR concept has been split into 3 phases, each phase supporting
a specific time horizon of the Network Operation Plan: Long Term planning and airspace / route
design for DDR1, Medium Term (M-T) planning for DDR2 and Short Term (ST) planning and
execution for DDR3.
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Figure 4: The 3 phases of the DDR project

DDR phase 2 concept (DDR2) is addressing enhancements required to support the Traffic demand
data management during the M-T phase (from 6 months to D-1).

The main objective of the DDR2 is to collect early information about flight intentions, in order to enrich
historical information and improve the predictability of the traffic demand representations (forecasts)
used at key milestones during the M-T phase of the collaborative ATM planning, namely during the
seasonal, the monthly, the pre-tactical planning, and for the planning of special events. The DDR2
scope is illustrated on Figure 5 by the blue dotted line.
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schedules | airport slots ]
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early flight intentions
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1
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1
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pre di cability
variability,
COVErRgE

Historical
Traffic demand
data

Intentions Forecasts
Collaborative ATM planning

NOP, accessiblevia NOP portal & BE2B services

Figure 5: DDR 2 scope

In 2010, in the context of the DMEAN program, a DDR2 phase 2 business case report [20] was
produced in support to the definition of the strategy for DDR2 developments and implementation.

The development of DDR2 concept is incremental, in order to minimise the risks and to deliver early
achievements in the planning of Network & ATM Operations, while using acquired experience to
guide the developments of further increments.

A first increment of DDR2, designated DDR2/1 was implemented to support network operations
planning, as from summer 2012

DDR2/1 use cases
Operational use cases targeted for DDR2/1, from summer 2016, are:
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375 e Support to planning of specific special events anticipated to impact significantly network
376 operations during 2016: UEFA football championship in France.
377 e Support the collaborative M-T planning of the SW axis and the SKI axis during the Week
378 End operations (seasonal & pre-tactical network plan).

379 Initiated and developed in the context of DMEAN / IP1, the DDR2/1 increment covers a limited scope
380 of collected flight intentions data: limited category of flights (Innovata® schedule flights), airport slot
381 data from all European coordinated airports and no information on the planned route.

382 1.5.5 ICAO/FF-ICE

383  As part of the Service Delivery Management (SDM) ATM component, the ICAO ATMRPP working
384  group has the task of proposing a mechanism to succeed the present-day ICAO flight plan which shall
385 be developed to enable the realisation of the Operational Concept.

386 The FF-ICE illustrates information for flow management, flight planning, and trajectory management
387  associated to the ATM operational components. It will be used by the ATM Community, including
388 ICAO groups and panels which may be concerned, as the basis from which ICAO Standards and
389 Recommended Practices (SARPS) will be developed, in order to ensure that the FF-ICE Concept can
390 be developed and implemented globally in a consistent way. The FF-ICE concept has been targeted
391 for the same target period as the ATM Global Concept (2025+).

392 There is however a need to provide guidance/orientation to now/near term developments and to
393  ensure that these developments implement the basis on which a transition to full FF-ICE can be built.

394  Therefore at least one intermediate step should lay down the foundations of the bridge towards the
395  implementation of the Global ATM Operational Concept.

396  The first step corresponds to an amendment to PANS-ATM including items coming from two sources,
397 those arising from experience with the 2012 FPL implementation, and those arising from the
398  possibility to obtain early benefits by early implementation of some ideas from FF-ICE.

399  With reference to the planning of large Regional R&D/Deployment programmes, the first step is
400 positioned in the timeframe 2018 -2020 and is referred to FF-ICE increment 1.

401 Taking into account operational needs and FF-ICE transition considerations, the scope of FF-ICE/1 is
402  still in discussion although it has reached a reasonably stable level enabling this document to include
403 its main relevant features. The scope of FF-ICE/1 should include at least the following elements in
404  addition to the current ICAO 2012 flight plan information:

405 ¢ Introduction of a Global Unique Flight Identifier (GUFI),

406 * Flight priority information
407 e Support for exchange of 4D Trajectory information between the FOC and the ATM,;
408 * New format for flight and flow information.

409 1.6 Glossary of terms
410  Glossary and definition of general terms are available in “SESAR Lexicon” [4].
411 Acronyms used in this document which are not represented in the Lexicon are explained below.

412

Term Definition Source
AU Organisations operating aircraft, and their pilots. | Eurocontrol lexicon
Release 2015

The term Airspace User will be referring to the
FOC in the whole planning phase.

Calculated Take-off Time (CTOT) | The CTOT is the aircraft departure time as the | 07.02 Step 1 DOD [6]

® Innovata is a company which collects SSIM (schedule flights data) from a wide set of airlines.
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Term

Definition

Source

result of the slot allocation process by Network
Management

DMEAN

European ATM programme officially closed from
31 December 2011 which provided the
operational basis for SESAR (Single European
Sky ATM Research) to build upon and form part
of SESAR IP1 (Implementation Package 1).

Eurocontrol dossiers
webpage

eFPL

Flight plan complying with FF-ICE provisions. In
this document is referring to the standard ICAO
definition.

ICAO ATMRPP

EFPL

Extended Flight Plan which includes the ICAO
Flight Plan and the 4D trajectory computed by
the AU (filed trajectory). Optionally, it may also
include flight performance data.

The EFPL has been defined in first step at
European level . It will evolve to be fully
compliant with the eFPL as defined in FF-ICE
increment 1 by ICAOQ.

P07.06.02 OSED

Estimated Off-block Time (EOBT)

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

It serves to provide a reference time first issued
by the Aircraft Operator and updated according
to actual events at airport for determining
whether or not a new TOBT shall be agreed
upon. The EOBT serves to determine the ETOT
used to plan ATC operations for the flight.

07.02 Step 1 DOD [6]

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.

ICAO FF-ICE

Initial Reference Business/Mission

Trajectory (iRBT/iRMT)

The initial SB/SMT is published as the initial
RBT/RMT at the moment when, due to the
proximity of the execution phase, iISBT/IRMT is
sufficiently reliable to become the trajectory the
AU agrees to fly and the Airspace Service
Providers agree to facilitate. The iRBT/IRMT
does not contain in step 1 all the necessary
elements to enable the full implementation of
Trajectory Based Operation that will be in use
during step 2, among others ground routing is
not part of the iRBT/IRMT, TTO/TTA are part of
the iIRBT/IRMT.

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

07.02 Step 1 DOD [6]

Initial Shared Business/Mission

In Step 1, the SBT/SMT will not be fully

07.02 Step 1 DOD [6]
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Term

Definition

Source

Trajectory (iISBT/SMT)

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).

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.

7.6.2 Step 1 OSED

Target Deviation Indicator

The Target Deviation Indicator is the result of
the NM monitoring of the flight execution versus
the published Target Times (TTO/TTA). It
consists of the difference (subtraction) between
the Estimated time (as updated during the flight
execution) over the reference point and the
published Target time at that point (i.e. ETO —
TTO).

7.6.2 Step 1 OSED

Target Start-up Approval Time
(TSAT)

The time provided by ATC taking into account
TOBT, CTOT and/or the traffic situation that an
aircraft can expect to receive start up / push
back approval.

07.02 Step 1 DOD [6]

Target Time

The term Target Time is used generically and
can represent either Target Time of Arrival or
Target Time Over.

7.6.2 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
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
actorsError! Bookmark not defined..

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

07.02 Step 1 DOD [6]

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

07.02 Step 1 DOD [6]
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Term

Definition

Source

actors .

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

Trajectory (4D)

The 4D trajectory is a set of consecutive
segments linking published waypoints and/or
pseudo waypoints computed by air or ground
tools (FOC system, aircraft FMS, ground
Trajectory Predictor) to build the lateral
transitions and the vertical profiles. Each point is
defined by a longitude, latitude, a level and a
time

B4.2

Desired Trajectory

The complete route and/or trajectory for which
an AU(Airspace User) is requesting evaluation
(in planning) or air traffic services (in filing) and
which indicates the AU’s best estimate of the
expected trajectory.

ICAO FF-ICE
increment 1

Negotiating Trajectory

The trajectory group exchanged during
negotiation between the AU and ANSP.

The route and/or trajectory considered by the
publisher as the optimum trajectory taking all
constraints and preferences into account. May
be preceded by the terms ‘Complete’ or ‘Partial’
as appropriate.

ICAO FF-ICE
increment 1

Filed trajectory

The trajectory group in the filed flight plan data
provided by an AU

ICAO FF-ICE
increment 1

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 OSED

Agreed trajectory

The trajectory group that was agreed to by an
ANSP by indicating a negotiating response of
agreed.

ICAO FF-ICE
increment 1

Accepted trajectory

Trajectory as calculated by NM to check the
compliance of the flight plan with published
contraints. 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.

P07.06.02 OSED

Network Planning trajectory

Trajectory as calculated by the flow
management service (ETFMS system) for
planning purposes after EFPL validation. It
allows an identification of ATFCM restrictions
and hotspots impacting the flight. This trajectory

P07.06.02 OSED
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Term Definition Source
is in current operations distributed to external
stakeholders through the use of EFD messages.
Planning status/service ATM service that performs collaborative ICAO FF-ICE
planning of a flight through exchange of ATM increment 1

and other information relevant to the flight.
EFPL status in which the EFPL information sent
by the AU is under negotiation with NM.

This status is also used by the AU to obtain
results on a what-if request (Trial request).

A “planning EFPL” is provided to obtain
planning service.

P07.06.02 OSED

Filed status/service

EFPL status in which the EFPL information sent
by the AU has been accepted by NM. A filed
EFPL is provided to obtain ATS.

P07.06.02 OSED

Trial request

Request from the AU to test and explore the
effects of possible alternative trajectories during
the planning without changing the current stated
intention (and the plan being monitored). It will
contain a negotiating trajectory.

ICAO FFICE
increment 1

NM flight planning services

NM service in charge of validating and
distributing flight plans received from AUs. This
service relies on the use of the IFPS system .

P07.06.02 OSED

Flow management services

NM operational service in charge of maintaining
balance between demand and capacity. This
service relies on the use of ETFMS system on
the day of operations.

P07.06.02 OSED

Hard constraints

ATM constraints that are applicable when
submitting a flight plan.

Example of hard constraints are RAD
constraints, CDR closures

P07.06.02 OSED

Soft contraints

ATM published constraints that are not
mandatory for the AU to consider when
submitting the flight plan (for example some
LoAs published as Profile Tuned Restrictions)
but can contribute to improve predictability.

P07.06.02 OSED

Individual mix mode of operations

In a transition phase, the operation mode that
considers for a same FPL both formats
(extended and ICAOQ) for flight plan data
exchange.

P07.06.02 OSED

Pathfinder

NM system tool which uses City Pairs Statistics
to propose valid routes.

Pathfinder allocates as well the highest RFL
possible according to aircraft performances and
then starts generating all possible routes that
connect the given points (ADEP and ADES). It
applies the first possible (IFPS compliant) route
found.

VP-715
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413 1.7 Acronyms and Terminology

414 1.7.1 Acronyms
Term Definition
4D 4 dimensional
alc Aircraft
ACC Air Traffic Control Centre
ADR Airspace Data Repository
AFP ATC Flight Plan Proposal
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
AIS Aeronautical Information Service
AMC Airspace Management Cell
ANSP Air Navigation Service Provider
AoR Area of Responsibility
AOWIR Aircraft Operator What-If-Reroute
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.
ATSU ATS Unit
AU Airspace User
B2B Business to Business (B2B) web services
BADA Base of Aircraft Data
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Term Definition

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

CFSP Computer Flight Plan Service Provider

CHMI CFMU Human Machine Interface

CNS Communication, Navigation and Surveillance

CONOPS CONcept of OPerationS

CP 3.1, CP3.2 Coordination Plan 3.1/3.2

CRAM Conditional Route Availability Message

DCB Demand Capacity Balancing

DDR Demand Data Repository

DOD Detailed Operational Descriptions

DMA Dynamic Mobile Area

DMEAN Dynamic Management of European Airspace Network

ECAC European Civil Aviation Conference

ECHG Change message of the Extended FPL

EDLA Extended DLA message

EFD ETFMS 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
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Term Definition
ETFMS Enhanced Tactical Flow Management System
EUROCAE European Organisation for Civil Aviation Equipment
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
FIXM Flight Information Exchange Model
FL Flight Level
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
GAT General Air Traffic
GUFI Global Unique Flight Identifier
ICAO International Civil Aviation Organisation
ICOG Interoperability Consultancy Group
IFPS Integrated Initial Flight Plan processing System
IFR Instrument Flight Rules
IOP Interoperability (between ground systems)
iSBT Initial Shared Business Trajectory (Step 1)
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Term Definition
iRBT Initial Reference Business Trajectory (Step1)
KPI Key Performance Indicator
LT Long Term
LTM Local Traffic Manager
M-T Medium Term
MT Mission Trajectory
NAVAID NAVigational AID
NM Network Manager
NMF Network Management Function
NPR Nominal Preferred Routing
NOP Network Operations Plan
OAT Operational Air Traffic
OFA Operational Focus Area
Ol Operational Improvement
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 Trajectory
RPL Repetitive Flight Plan
RTA Required Time of Arrival
RVSM Reduced Vertical Separation Minima
SARPs Standards and Recommended Practices
SBT Shared Business/Mission Trajectory
SDM Service Delivery Management
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416
417
418
419
420
421
422

423

424
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427

428
429

430
431
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Term Definition
SJU SESAR Joint Undertaking
SPR Safety and Performance Requirements
STAM Short Term ATFCM Measure
SWIM System Wide Information Management
TO Time Over
TOD Top-Of-Descent
TOW Take-Off Weight
TRL Technology Readiness Level
T Target Time
TTA/TTO Target Time of Arrival / Target Time of Overflight
TTOT Target Take Off Time

1.7.2 Evolution of terminology

SESAR has introduced a new terminology (e.g. iSBT, iRBT, Target times) which is not necessarily
familiar to ATM staff not involved in SESAR program. In parallel, the ICAO FF-ICE concept of
operations has also developed its own terminology regarding flight and trajectory information. The
following table corresponds to the lastest updates in terminology and aims at providing a link (but not
necessary a strict correspondence) between current terms and those used in the contexts of
respectively FF-ICE, SESAR 07.06.02 Step 1. Moreover, the definition of FF-ICE increment 1
scenarios and provisions definition is still on progress, therefore the terminology may still evolve.

In 07.06.02, the following approach has been chosen:

e iSBT/SBT information corresponds to the whole FPL information not limited to the 4D
trajectory.

e The notion of SBT status / RBT status will be relevant only in step 2.

The following table summarises the relevant terminology used in the documents related to 7.6.2 BT
Step 1, as well as their correspondent in ICAO FF-ICE provisions and in current operations.

TYPE OF | 7.6.2 STEP 1 CORRESPONDING ICAO FF-ICE
INFORMATION ELEMENTS IN CURRENT
OPERATIONS

iSBT in medium-term planning | Airlines schedule
information

Repetitive Flight plan.
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TYPE OF | 7.6.2 STEP 1 CORRESPONDING ICAO FF-ICE
INFORMATION ELEMENTS IN CURRENT
OPERATIONS
Commercial flight plan
Flight plan EFPL (Extended Flight Plan) | ICAO 2012 flight plan eFPL
short-term [ trajectory (AU) - {1CAO Field 15 + EETs |
planning Negotiating information 9 9
; trajectory
trajectory (NM)
Trajectory (in Accepted Agreed trajectory
planning up to trajectory4 (NM)
agreement) - -
iRBT Filed trajectory | 4D trajectory in FMS Negotiating
(including (AU) ETFMS 4D profile. trajectory
1;:?;) Agreed CTOT, TSAT. Filed trajectory
Trajectory (NM)
Flight plan iISBT Planning
[trajectory . .
status iRBT Filing

Table 2 Current terminology vs. SESAR and ICAO FF-ICE terminology

* The term “accepted trajectory” is used as part of the quick-win implementation of EFPL (chapter 4 is still
transition section to FF-ICE) but it is replaced by “agreed trajectory” mainly from chapter 6 onwards as full
alignment with FF-ICE is achived.
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2 Summary of Operational Concept from DOD
2.1 Mapping tables

This section contains the link with the relevant DOD [6], scenarios and use cases, environment,
processes and services relevant for this particular OSED.

Table 2 lists the Operational Improvement steps (Ols from the definition phase) from DS13, within the

associated Operational Focus Area addressed by the OSED.

Relevant Ol
Steps ref.
(coming from
the definition
phase)

Any new / changed Ol
step (textual form)

Operational
Focus Area
name

Story
Board
Step

Master or
Contributing

(MorC)

Contribution to the Ols short
description

AUO-0203-A

Initial Shared
Business/Mission
Trajectory (iS/M BT)

Business/Mission

trajectory
Management

Step1

Initial implementation of the Shared
Business Trajectory in Step 1
through the standardisation of flight
intent capture in medium term
planning phase and the exchange of
4D trajectory information (including
flight performance data ) in short-
term planning.

Requirements for flight performance
data are developed both from a
network/DCB perspective (project
7.6.2) and ANSP perspective
(project 5.5.2)

AUO-0204-A

Initial Reference
Business / Mission
Trajectory (iRBT)
through Collaborative
Flight Planning

Business/Mission

trajectory
Management

Step1

Only Initial implementation of the
RBT in Step 1 corresponding to a
reference 4D trajectory finalised
shortly minutes prior to TOBT and
integrating both the 4D trajectory
issued by the airspace user (FOC)
and time regulations issued in Short
Term planning (CTOT, TTA/TTO,
TSAT). The iRBT concept is
supported by improved NM-ATC link
through the Flight Object — both in
pre-flight phase and execution - for
the exchanges of trajectory
constraints

Table 3: List of relevant Ols within the OFA (DS13)

At the moment of the release of this Step 1 BT final OSED D56, the ATM Masterplan has been
modified, and therefore new Ols (from DS14) have to be included as part of the scope of the OSED.
They are listed in Table 3:

Note:The new description of the Ol AUO-0203-A should achieve V3 in SESAR 1 (so not part of the
backlog) and is in the scope of the PCPs.

lounding members

9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

A% Laa

-

www.sesar ilJ eu

26 of 175

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016

Edition: 00.05.01

Relevant Ol
Steps ref.
(coming from
the definition
phase)

step (textual form)

Any new / changed Ol

Operational
Focus Area
name

Story
Board
Step

Master or
Contributing

(MorC)

Contribution to the Ols short
description

EFPL in NM

AUO-0203-A processes

Business/Mission
trajectory
Management

Step1

The current flight plan will be
extended to include flight performance
and 4D profile information. The EFPL
will be provided by AU flight planning
system to NM to improve current flight
plan validation service. Additionally,
EFPL information will be used to
improve accuracy of NM traffic
predictions resulting in more efficient
DCB and traffic complexity
management processes.

AUO-0223 Harmonised and

in trajectories
calculated by FOCs
and NM.

improved integration
of airspace and ATC
constraints/procedures

Business/Mission
trajectory
Management

Step1

It represents the progressive
alignment of the AU and NM
calculated 4D trajectories in planning
phase. This alignment will be
achieved first by clarifying and
harmonising airspace/route
constraints publication and
interpretation and agreeing on ATC
constraints and procedures (e.g.
LOAs) needed to be taken into
account to generate the SBT. This Ol
is a key step toward the
implementation of the SBT concept
and will allow improving predictability
both at AU and ATM sides as well as
enabling fine-tuned trajectory
management processes.

AUO-0224 Nominal Preferred

Routes within iSBT

Business/Mission
trajectory
Management

Step1

In the medium term, The iISBT will
include, in addition to schedule
information, Nominal Preferred

Routes, capturing airspace user route
preferences based on nominal
constraint scenarios. Nominal

preferred route information will be
provided by airspace users either as
2D, 3D or 4D trajectory information.

AUO-0225 Agreed iRBT to

ATM systems

provide target time to

Business/Mission
trajectory
Management

Step1

The iRBT will be the partial
implementation of the RBT, which is
the reference used by all ATM
partners during the flight execution.
The iSBT will change to the iRBT
either at a fixed time before off-block
or when a specific A-CDM milestone
occurs. The IRBT will include all iSBT
information. The iIRBT will contain,
among other information, the Most
Penalising Regulation target time
(TTO/TTA) and is provided to ATM
systems in order to share the final
objective of the regulations. During
the flight execution, the flight is
monitored in relation to its planned
profile. Deviations outside the
tolerance associated to the target time
are used by the Network Management
function to trigger reassessment of
the plan in order to manage the
congested area(s) and to assess the
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Relevant Ol Operational Story Master or Contribution to the Ols short
Step§ ref. 3:%?;&2;??;%%" ol Focus Area Board Contributing | description
(coming from name Step M or C
the definition Lilenty
phase)
implications to the wider network.
AUO-0226 Business/Mission Step1 C EFPL information provided by AU's
trajectory w:':: be drilslt—_[:bl;]teg tt)o the( ATC bybrl\lM
rough Flight Object (or possibly
Agreed iRBT: Management other means). The information such
Exchange of EFPL as T/O weight, weight profile, 4DT will
with ATC be used by ATC systems and be a
part of the IRBT. ATC will use that to
improve the trajectory prediction for all
ATC functions
AUO-0227 Business/Mission Step1 C Agreed STAM measures between
. trajectory actors levels are distr buted to the
Agreed iRBT: Management ATC as part of the Flight Object. The
Exchange of ATFCM measure is then managed by the
measures with ATC ATCO in charge of the related area
and incorporated in the ATC flight
plan data.

Table 4 List of new relevant Ols (DS15)

Table 3 identifies the link with the applicable scenarios and use cases of the network DOD document
[6]. It must be noted that the network DOD uses-cases are not fully consistent with the use-cases
developed in the sections 4.2 and 5.2.of this OSED considering both terminology and content. This
can be explained by two main reasons:

e The DOD and the OSED were developed in parallel and a full alignment is not yet fully

achieved;

e The network DOD document only considers target Step 1 scenarios (and terminology)
whereas some of the use-cases developed in this document correspond to quick wins which
can be viewed as intermediate steps toward the target Step 1).

Scenario Use Case |dentification Reference to DOD
identification section
Medium/Short-term | UC-NP-01  Submission of iSBT/SMT §4.222
Planning

Medium/Short-term [ UC-NP-02 Update iSBT/SMT §4.222
Planning

Medium/Short-term | UC-NP-03 Process 4D Trajectory §4.222
Planning

Medium/Short-term | UC-NP-04 Validation of iSBT/SMT §4.2.22
Planning

Medium/Short-term | UC-NP-05 iSBT/SMT distribution §4.222
Planning

Medium/Short-term [ UC-NP-06 Storing iSBT/SMT §4.2.22
Planning
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Medium/Short-term | UC-NE-16 Communicate TTA/TTO information §4.2.2.2
Planning

Execution phase UC-NE-06 Revision of TTA/TTO §4.222

Execution phase UC-NE-16 Communicate TTA/TTO information §4.22.2

461 Table 5: List of relevant DOD Scenarios and Use Cases
462

463  Table 4 identifies the link with the applicable environments of the Network DOD [6].
464

Network Airspace Classification/Management §3.1
operational .
environment Route Configuration

Air Traffic Pattern and Complexity
Traffic Demand

SBT/SMT Information Availability over Time
Horizon

Capacity Data Information Availability over
Time Horizon

Aircraft Mix and Equipage
CNS Capability
Aircraft Performance

465 Table 6: List of relevant DOD Environments
466

467  Table 5 identifies the link with the applicable Operational Processes and Services defined in the
468  Network DOD [6].

469

Determine N/A Medium to short term planning of the | §4.2.2.1.2
Network Network Operations requires the elaboration
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471
472
473
474

475

476
477

478

479
480

481
482

483
484
485
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DOD Process /| Process/ Process/ Service short description Reference to DOD
Service Title Service section where it is
identification described
Determine N/A Long term planning of the Network | §4.2.1.1.1
Network Operations requires the elaboration of a
Demand Demand Forecast. The Network Manager

elaborates the Demand Forecast in close
coordination with his partners.

Demand of a Traffic Demand as soon as information
can be made available from the Airspace
Users.

Table 7: List of the relevant DOD Processes

Table 6 summarizes the Requirements including Performance (KPA related) requirements relevant of
the OSED. This table supports defining the performance objectives in the scope of the addressed
OFA. The DOD performance requirements are structured to respond to Key Performance Indicators
(PI) targets / decomposed Pls, so this table will support traceability to the performance framework.

DOD Requirement Identification DOD requirement title Reference to DOD
section where it is
described

REQ-07.02.00-DOD-0001.0000 Sharing Trajectory information §6.1.

REQ-07.02.00-DOD-0001.0001 Commonly agree and facilitate | §6.1
on a reference Trajectory.

REQ-07.02-DOD-BMTP.1040 Cost Efficiency: Increase of | §6.2.3.1
productivity due to improvement
of demand profile information

REQ-07.02-DOD-0001.0013 (FUEL) EFFICIENCY: Reduction | §6.2.5
in fuel burn for Step 1

REQ-07.02.00-DOD-0001.0015 CAPACITY: Increase in airspace | §6.2.4
capacity for Step 1

Table 8: List of the relevant DOD Requirements

2.2 Operational Concept Description

2.2.1 Introduction
The three following paragraphs describe three main evolutions in Step 1:

e Paragraph 2.2.2 develops the enabling concept of Extended Flight Plan in short-term
planning phase (quick win);

e Paragraph 2.2.3 develops improvements related to early flight intent management with a
particular focus on the share of Nominal Preferred routing information (further developed
in this version);
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e Paragraph 2.2.3.2.1 describes the initial implementation of the concept of SBT (iSBT) and
“agreed” RBT (iRBT) in Step 1.
0 The iSBT concept development is built upon the Extended Flight Plan (as a quick win
improvement) and the Nominal Preferred Route.

0 The iRBT concept development is built upon the progressive implementation of the
Flight Object (FO) concept.

2.2.2 Short-term planning phase — Extended flight plan

2.2.2.1 EFPL concept (SESAR solution #37)

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 profile (2D 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 profile
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 profile
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
will also be 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.

° Typically, there is a NM planning trajectory managed by the ETFMS before the submission of the EFPL by the
AU. This is based on historical data and EFPL repetitive flights. However, after the AU submits the first EFPL,
NM planning trajectory will be calculated by IFPS and based on the trajectory provided by the AU.
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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 not selective nor exclusive, but coexist in time:

0 Global mix mode of operations allowing some AUs to provide EFPLs whereas others will
continue to transmit ICAO FPLs.

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

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.

| | (. N

Network

Manager

\ Extended Flight plan \
ICAO Flight plan data s |
— | *+4D Trajectory (UP4DT) > | FlightPlanning
AU + Flight performance data Services
(optional) 4 (FPL Validation) )
Applied ATM constraints
|

Accepted trajectory < V4

Figure 6: Extended Flight Plan validation services overview
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Figure 7 Extended Flight Plan dissemination data overview

In order to address regulatory and worldwide applicability aspects, the Extended FPL solution is
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 provisions in target step
11[8].

Expected benefits and associated benefit mechanisms of the Extended Flight plan are provided in
Appendix C.

2.2.2.2 General Validation context
22221 VR-713

Note 1: The validation EXE-07.06.02-VP-713 refers to the SWIM compliance report [30], since it is
part of the validation.

This section is an extract from the Step 1 Business Trajectory Validation Report for EFPL. For further
information on VR-713, please see [13].

2.2.2.2.1.1 General conclusions

The main conclusion from the simulations performed in the exercise is that operational feasibility of
the use of the extended flight plan has been proven both at the level of flight planning and flow
management. Furthermore,

= 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.

= 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.
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= 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.

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

= Standardisation needs have been covered and the migration to FIXM - the format for the
future ICAO FPL - has been tested successfully.

Considering the results of the VR-713 [13] some of the validation statuses of the EFPL requirements
in section 4.3 of this Step 1 OSED have been modified. Additionally, it has been established the
current level of maturity of EFPL evolution in V3.

2.2.2.2.1.2 General recommendations

From these results, two types of recommendations can be derived from the outcomes of the
exercises:

= Recommendations regarding the first implementation step are:
@ To perform pre- operational live trials (V4) with candidate AUs in order to:

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

- ldentify the best options in terms of EFPL data to be used by the NM systems
in order to optimise traffic predictability improvements;

- Assess in coordination with concerned ASNPs the impact of EFPLs on flight
plan distribution and traffic predictability in some specific areas.

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

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

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

s 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,

2.2.3 The Nominal Preferred Route (NPR)

2.2.3.1 The NPR concept
The Nominal Preferred Route concept is developed on top of IP1 DDR 2 program (see §1.5.4).

The set of Operational use cases identified in the DDR2 concept are:

e DDRZ2/1 use cases
e ANSP planning of rosters, developed from three to one months before operations.

e Collaborative elaboration of a medium-Term pan-European Network plan, involving Airspace
Users and local, FAB (sub-regional) and Central (regional) ATM actors
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e Collaborative ASM planning and ASM/ATFCM coordination, starting several months ahead
for major activities and further developed with nominal operations during the pre-tactical
phase (D-6 to D-1)

e Support to Airspace users looking for planned routing optimisation during the M-T, with

information derived from the M-T DCB process and the planned changes in the airspace
availability.

The evolution in Step 1 in support of those use-cases is the collection of user-preferred routing
information corresponding to the routing planned in nominal situations. This will allow maintaining a
more accurate view on the planned utilization of airspaces and sectors composing each airspace and
better accommodating airspace users’ preferences.

Expected benefits and associated benefit mechanisms are provided in Appendix C.

The sections dealing with the NPR concept have been updated taking into account results and
conclusions of the exercise VP-715 .

2.2.3.2 General Validation context
2.2.3.2.1 Current maturity level VP-715

According to the results of the VR-715 [36], there are only two validation objectives which have
enough level of maturity (E-OCVM) to be conclusive:

- Using the NPR contributes to improve the traffic demand prediction in Medium Term
- Using the NPR contributes to complement historical data information in pre-tactical phase

Throughout the OSED, only these two applications will be considered when mentioning the NPR
concept.

The usage of the NPR in NM’s reroutings proposal is another application presented in VR-715 that
will be taken into account later in Step 2 due to its current low maturity level.

Considering the limitations of the validation exercise 715 and the limited outcome in terms of benefits
for end users, the NPR concept is considered to be in maturity level V1.

2.2.3.2.2 Validated assumptions

Despite the limitations, the the Validation Exercise 715 [36] has found that the Nominal Preferred
Route information provided by Airspace users is of added value in medium term planning phase
(months/weeks before operations) while in ATFCM pre-tactical phase — from D-6 to D-1 -, current
method based on the use of historical data.(filed flight plan at D-7) remains more efficient.

2.2.3.2.3 Range of criteria used in NM estimations

Currently, NM uses the statistical route catalogue together with the AU’s flight intentions to estimate
the NM planning trajectory in medium term. However, the statistical route catalogue does not take into
account differences between airlines, type of aircraft or any other parameters that may affect to the
traffic prediction. This results into a poor estimated trajectory that can be improved using a wider
range of data in its calculation, i.e. including all the possible and relevant type of data.

2.2.3.2.4 Non-validated assumptions

Due to the lack of maturity of the subjects, the following asssumptions (already introduced in the
Validation Exercise 715) were not achieved. As a result, they are not included in the scope of this
OSED:

e The use of NPR information in re-routing proposals and DCB measures selection.

e The use of nominal preferred route information in network traffic demand prediction (except
for M-T planning phase, see 2.2.3.2.2)
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2.2.3.2.5 Further requirements development

According to the results of the Validation Exercise 715, requirements should be further developed to
get improvements in:

1) Usage of historical data usage and/or NM trajectory generation tools.

2) NPR data collection in the scheduling phase —only when it has added value in comparison to
historical data (e.g. new city pair...)-.

3) Usage of NPR to support DCB (however, it will be only considered in the scope of Step 2 SBT
management)

2.2.4 The SBT (iISBT) and RBT (iRBT) in Step 1

An initial implementation of the Shared Business Trajectory (iSBT) and the Reference Business
Trajectory (iRBT) can be envisaged in the timeframe 2018-2020. The implementation of the iSBT
relies on Extended FPL and NPR as well as standards and provisions issued by ICAO in the context
of FF-ICE increment 1.

The main elements that will constitute the initial implementation of the iSBT and iRBT are:

e The evolution of the format of the ICAQ flight plan to support the exchange of 4D Trajectory
information between the FOC and the ATM (including network and ATC units) mainly in the
short-term planning phase.

e The introduction of the Globally Unique Flight Identifier (GUFI) allowing all eligible members
of the ATM Community to unambiguously refer to information pertaining to a flight. The use
of the GUFI will support ATM flight data exchanges mainly taking place in short-term and
execution phase. Commercial/schedule data exchanges are not expected to use the GUFI
as these exchanges do not normally refer to individual flights.

e The partial implementation of the concept of the Reference Business Trajectory at the
transition between planning and execution.

e Two groups of data are differentiated in the iRBT data: the agreed trajectory data and the
supporting trajectory data.

e The management of time-based elements issued by the network and CDM airports (e.g.
CTOT, TTO, TTA, TSAT) in the business trajectories.

e The development of SWIM NOP services allowing the sharing of Business trajectories —
Shared and agreed reference business trajectories - between all ground® actors (including
FOCs).

e The development and deployment of SWIM services (blue profile) allowing the sharing of
trajectory information between network actors and ATC.

This corresponds to a first step implementation of the business trajectory concept as depicted in the
SESAR CONOPS. The following limitations can be listed regarding the Shared business trajectory
and the agreement on the Reference business trajectory:

e The 4D trajectory sent by airspace users (filed trajectory) in the Extended flight plan cannot
be strictly assimilated to the agreed Reference 4D business trajectory since dynamic time-
based DCB measures issued in pre-flight phase either by the network (e.g. CTOT, TTA,
TTO) or CDM airports (TSAT, allocated SID) need to be integrated.

e A fully formalised agreement process will not be put in place in Step 1 with a single
milestone for the transition from SBT to RBT. As in current operations, the agreement

® In the context of i4D some aspects of air-ground share of trajectories in execution should be also developed but
this is out of the scope the present OSED (addressed in the Trajectory Management Framework OFA)
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710 process will start with the initial submission of the flight plan and will finish approximately at
71 take-off time.
712 e Even though the SBTs and the agreed trajectories will be shared by all stakeholders
713 (Network managers, ANSPs, airports, airspace users) it is not expected that the 4D
714 trajectory information shared at network level will be yet strongly integrated with real-time
715 ATC processes and systems in the execution phase.
716 e The Business Trajectory will not be yet fully gate-to-gate. For the arrival segment, the
717 business Trajectory will stop at landing. For the departure segment, no detailed taxi path
718 information is planned to be shared at network level, only the EOBT and the taxi time.
719 e Advanced collaborative processes allowing dynamic and iterative refinement of SBTs and
720 RBTs will be implemented only in Step 2.
721 Detailed elements are provided in section 6.

722 2.3 Processes and Services (P&S)

723 2.3.1 Processes

724  The following table is an extraction of the D29 Step 1 Network DOD Release 5 [6].
725

Diagram Node Process Description Associated
Use Case
Airspace Submit and Update | An operator is to input to a central UC-NP-01
User Ops iSBT/iSMT database any data available related toa | UC-NP-02
Support particular flight as early as possible to

create an initial trajectory, and then
progressively update that trajectory with
better and more complete data as it
becomes available.

Network Process 4D This is where a flights’ planned trajectory | UC-NP-03
Mgt. trajectory is augmented and updated with
additional data such as aircraft
performance to better represent that

Determine flight in 4D.

Network Network Validation A planned trajectory will be validated UC-NP-04
Traffic Mgt. iISBT/SMT against ATM environment, initially for

Demand syntax and semantics, then for

compliance with any airspace
requirements and constraints that may
exist. As the ATM environment and
constraints are updated, then it has to be
ultimately revalidated by the system in
orden to identify possible new

inconsistencies.
Network Distribution Agreed iSBT/iISMT before the flight UC-NP-05
Mgt. iSBT/iISMT departure together with subsequent

updates will be distributed automatically
by the system to ATC, ATFCM and other
stakeholders in the Network concerned
by the flight
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Network Storing iISBT/SMT
Magt.

The iISBT/iSMT and successive received
updates will be consolidated and stored
together with possible associated
inconsistencies, the associated 4D
trajectory submitted by the AU and the
status of the flight (filed, departed) The
following versions of the iISBT/iISMT will
be stored separately: very first version,
the last agreed version before departure,
the latest version after departure

UC-NP-06

Table 9: Network process in the scope of the 7.6.2 OSED

2.3.2 Services

2.3.2.1 Operational services

No operational services are defined yet either by B4.2 or 7.2.

2.3.2.2 SWIM services

The SWIM Information Services are linked to EFPL in section 4 of this document and EFPL
requirements’ compliance has been assessed in the SWIM Compliant Report (for further evidence

please see [30]).

EXE-07.06.02-VP-713 validated the SWIM compliance of the EFPL services as defined in the
ExtendedFlightPlanSubmission and FlightPlanDataDistribution Service Design Documents (please
see [31] and [32]). The Step 1 Technical Specifications for EFPL V3 (please see [33]) further
elaborates on the SWIM requirements. The Service Technical Design Documents, AIRM/ISRM
mappings were used to produce SWIM compliance report (please see [30]).

The SWIM compliance assessment team concluded that the services in the scope of the VP-713
exercise are: Information Service Compliant (ISRM), Information Ready (AIRM) and TI Binding Yellow

Profile Compliant (TI Level).

2.3.3 Mapping to Service portfolio and Systems

A correspondent section in the DOD [6] is not yet available.
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3 Detailed Operational Environment

This section includes elements of the operational environment (from the Network DOD) being directly
in the scope of 7.6.2 project. Other elements of the operational environment can be consulted in the
Network operations DOD [6]

3.1 Operational Characteristics

3.1.1 SBT Information Availability over Time Horizon

According to the SESAR ConOps, Shared Business/Mission Trajectories (SBT) should be made
available to the Network Management Plan as early as possible.

Currently, the main FOC’s systems could (and as such also for Step 1) share data via point to point
with the concerned stakeholder system as they already do with their operational flight plan currently
destined for the flight crew. In this example, this includes much more information than actual flight
plan currently sent to the ATC, e.g. the list of all points over flown by the aircraft with time estimates
and also the fuel consumption as computed by the airline tools.

In reality, however, not all elements of a trajectory are known and/or reliable in the same time horizon.

Scheduled Airlines operate the most predictable flight schedule. Their business model is highly
depending on predictability to optimise service quality and operating cost.

IATA slot
conference
H — x months H-
Schedule department
Initial seasonal Revised Regulated
schedule schedule schedule
V-
New city—pair/aircra_ft_J
Commercial
\ Flight plans
/ ~ Airline OCC

\

Operational
Periodic updates Flight plan Flight plan \
ATC flight C flig
Feasibility Study plan w

Flight operations department

Figure 8: Flight Planning for Scheduled Airlines

The availability and reliability of flight intent (later SBT) information over time horizon varies
significantly between Airspace Users with different business models (see Table 9), and the quality of
the airspace user tool to build the 4D profile.
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Legacy scheduled airlines | See figure 8.

Low fare airlines

Similar to legacy airlines but have more flexibility to adapt the
schedule for commercial reason at short term.

Regional airlines

Close to legacy airlines. Innovata’ schedule updated less frequently.

Charter airlines

Commercial part is handled by a third party: tour operators. More
unstable schedule and available at shorter term.

General cargo airlines

Close to charters. Annual program + ad-hoc schedule. Schedule
provided over a longer period.

Express cargo airlines

Similar to low fare airlines. They operate a more stable annual
program than General cargo carriers with some ad-hoc/short term
adjustments.

Business aviation

No information available 48 H before operations apart in the case of
special events or airport slots.

General aviation

Nothing available.

Table 10: Flight Planning by Business Model

The table below shows for Step 1 an anticipation of flight data availability over the time horizon

(subject to negotiation with airspace users)

Civil/military planning Civil /Military operational information
Next season Monthly d-6to d-1 d-1 d-1to -3h -3h to -
30min
ADEP-ADES Schedules Schedules Schedules / Schedules/ Update
issued update if Missions Missions information if
required. update if update if required
Military required required
planned
missions
Scheduled/Esti Scheduled Update Update Estimated Update Update
mated Block block times information if information if | block times | information if | information if
Times issued required required issued required required
Aircraft type Information on Update Update Update Update Update
preferred information if information if information if information if information if
Aircraft Type required required required required required
Airspace Big events or Big events or Updates to big | Updates to big | Updates to big | Agreed
Reservation/ exercises exercises events or events or events or airspace
Restriction updates and exercises and exercises and exercises and reservation/re
Demand expected military training | military training | military training | striction
military schedules if schedules if schedules if allocation
training required required on required on
schedules AUP UUP
including
specific
procedures
User Preferred Information on | Update Update Update Update Update

" Innovata is a set of services/products including in particular services for the management of a global database
of airlines schedules.
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Civil/military planning Civil /Military operational information
Next season Monthly d-6 to d-1 d-1 d-1to -3h -3h to -
30min
Route User Nominal information if information if information if information if information if
preferred required required required required required
Route to including
handle flight ranked
including alternatives
ranked
alternatives
Shared Information on | Update Information Update Update Update
Business/Missio | 2D route information if on 4D route information if information if information if
n Trajectory waypoints , required including required required required
including RFL aircraft
performance
Flight Priority Information Update if Update if Update if
on required required required required
priorities to
handle
specific
flights
Reference Agreed 4D Agreed 4D
Business/Missio trajectory trajectory
n Trajectory including including
constraints constraints
(on request)

Table 11: SBT Information Availability over Time Horizon

3.2 Roles and Responsibilities

See Network DOD [6] for roles and responsibilities related to network operations.
3.3 Constraints

3.3.1 Availability of Flight intention information in medium term

We cannot expect to get early visibility on traffic demand for all segments of traffic.

AllIFR

Traffic 2009

Charter

All-Cargo

Business Aviation
Other

Low-Cost

Military

Traditional Scheduled

EEROERC

Figure 9: Market segment distribution in 2009 — from Coda publications
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Indeed, there is no single method for managing traffic demand data, from an Airspace Users (AU'’Ss)
perspective. Airlines have adopted different business models and they operate different types of
flights.

A significant portion of IFR flights is planned and organized according to schedules that are fixed
months in advance: traditional or regional scheduled airlines and low cost carriers represent globally
about 80% of IFR traffic.

About another 10% of IFR traffic demand, encompassing charters and a significant portion of cargo
flights, are planned within a shorter time frame (2 to 3 months in advance), in order to meet the
specificity of their business model.

Legacy scheduled airlilles See figure 8.

Low fare airlines Similar to legacy airlines but have more flexibility to adapt the
+~8h9, | schedule for commercial reason at short term.

Regional airlines Close to legacy airlines. Innovata schedule updated less frequently.

Charter airlines Commercial part is handled by a third party: tour operators. More
unstable schedule and available at shorter term.

General cargo airlines Close to charters. Annual program + ad-hoc schedule. Schedule
provided over a longer period.

Express cargo airlines Similar to low fare airlines. They operate a more stable annual
program than General cargo carriers with some ad-hoc/short term
adjustments.

Business aviation No information available 48 H before operations apart in the case of

special events or airport slots.

General aviation Nothing available.

Table 12: Availability of traffic demand data in support to M-T planning

Scheduled traffic (traditional / low fair / regional) represent about 80% of the total IFR traffic demand.

3.3.2 ATM constraints information

During the planning phase, the flight may become subject to a number of constraints, external to the
AU, and possibly affecting their intentions. Such constraints could be divided by:
e Flight planning constraints, which may also be divided into:
0 Hard constraints
0 Soft constraints
e ATFM constraints (DCB measures)
e Real-time constraints related to ongoing operations

Regarding the type of nature of each constraint, they can be:

e Static constraints that are fixed restrictions in time and space. They are ANSPs’ rules for
use of resources and do not change daily.
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3.3

Dynamic constraints that may come and go until the flight is executed. They vary daily and
even hourly, and reflect issues due to special events, traffic congestion, weather, and other
non-nominal situations. Accordingly, these constraints are characterised for being:

o0 Rather temporary, as opposed to static, permanent constraints
o Rather unpredictable, as opposed to period, regular constraints.

As an example, unscheduled airspace reservations by military airspace users are dynamic
constraints as military areas can be booked at short notice (and released with no prior
notice).

Such constraints are not necessarily known at the time of initial validation or may be
released before departure.

2.1 Flight planning constraints

3.3.2.1.1 Hard constraints

AUs intents must conform to published “hard” airspace/route constraints (e.g. RAD) that are
applicable for the FPL validation when submitting a flight plan (in the desired/filed trajectory),
otherwise the FPL will be rejected.

The FPL validation is performed against them based on the trajectory derived by NM flight planning
services from the FPL.

3.3.2.1.2 Soft constraints

The NM flight planning services also uses the so-called “soft” constraints for the calculation of a flight
trajectory and not for FPL validation (as they may not be applied in the end). Therefore, such
constraints do not need to be considered by the AU when submitting a FPL but they will be addressed
by NM as feedback to the AU afterwards. These soft constraints include:

Vertical limits published (via State AIP) for SID/STAR routes

Profile Tuning Restrictions (PTRs), e.g. flight level constraints that are mainly used to model
the transfer levels included in ATC Letters of Agreement (LOAS)

Y

Legend

AO FPL

Profile with internal
constraints

Validated FPL

FL

T

Figure 10% Impact of PTR on a profile

3.3.2.1.2.1Profile Tuning Restrictions (PTRs)

8 In this figure, AO it is used as Aircraft Operator or a synonym of Airspace User (AU).
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Profile tuning restrictions (PTR) are currently used by NM flight planning services for flight trajectory
calculation and they can also be used by Airspace Users for the calculation of their operational flight
plan. By doing so, a full 4D trajectory information in operations is accomplished.

3.3.2.2 ATFCM constraints (DCB measures)

ATFCM constraints are applied for the purpose of demand and capacity management when traffic
demand is expected to exceed what can be safely handled by ATCOs:

e At the level of flight planning, such constraints often come in the form of ATFCM slots but
the efficiency of the slot allocation mechanism depends itself on the predictability and
accuracy of flight planning. Inconsistencies during flight planning may result in the allocation
of inconsistent departure slots resulting in a less efficient usage of available slots.

e As an alternative to slot allocation, STAM measures (e.g. re-routing/level capping proposals)
may be sent to AUs to avoid delay penalties either in planning or execution phase. Similarly,
the relevance of rerouting proposals depends on the relevance of the flight plan

3.3.2.3 Real-time ATM constraints

Real-time constraints are constraints known at short-notice, close to EOBT, when pre-flight operations
have already started at the departure aerodrome. As the flight is “astride” the flight planning phase
and the execution phase, there is a compromise to find between what should be reconciled in the
flight plan in case of inconsistencies and what should be left to tactical operations.

Close to the execution phase, there is a trade-off to find between the stability aimed for the plan and
the flexibility left to airspace users, which may lead to the concept of priority or criticality of a
constraint: the closer to off-block time we are, the more critical a new constraint has to be in order to
trigger a flight trajectory recalculation. Some mechanisms are already in place in Flow Management
services that prevent late changes to the CTOT.

Note: only PTRs and DCB measures are the ones concerned by step 1 evolutions.
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4 Short-term planning - Extended Flight plan (quick win)
4.1 Detailed Operating methods

4.1.1 Previous Operating Method

4.1.1.10verview

The IFPS is responsible for the reception, validation and distribution of flight plan data for all IFR/GAT
flights within the IFPS Zone (IFPZ).

All Airspace Users intending to operate an IFR/GAT flight within the IFPZ should submit a Flight Plan
to the IFPS. Flight plans may be submitted to IFPS as either an individual Flight Plan (FPL) or, for
flights that are operated on a regular basis, a Repetitive Flight Plan (RPL). Individual flight plans may
be submitted to IFPS via the AFTN and SITA networks or, as a recent development, via B2B
connections. RPLs are usually submitted as text files via e-mail.

Flight plans are validated by IFPS from a syntactic and semantic point of view. They are as well
validated against the latest available information regarding the route and airspace availability. They
are equally checked for compliance with aircraft equipage and capabilities requirements.

Valid flight plan messages are acknowledged by the IFPS. Invalid messages may be automatically
corrected, automatically rejected or passed for manual treatment by IFPS staff.

Valid flight plans are distributed by IFPS to ATC units concerned by the flight inside the IFPS Zone as
well as to the ETFMS of the Network Manager and any other address as specified by the filer.

4.1.1.2Flight Plan Filing

Filing a flight plan with IFPS is the process of submitting an FPL message to the IFPS for processing.
Similarly, subsequent ICAO messages associated to a previously submitted FPL should be sent to
the IFPS. ICAO flight plan and associated messages may be submitted to the IFPS up to a maximum
of 120 hours, or five days, in advance of the estimated off-block time of the flight plan.

4.1.1.3Initial Flight Plan Validation

The IFPS checks flight plan messages received and corrects them as far as possible within its
knowledge of the ATS environment. When such corrections cannot be made, invalid messages are
either automatically rejected or passed to the IFPS operator for manual processing. All messages
presented to the IFPS staff for manual processing will have attached an indication of the relevant
errors causing that message to fail automatic processing. All messages must be treated without
undue delay.

In order to indicate to the message originator the status of the processing of a submitted message,
the IFPS uses Operational Reply Messages (ORM). ORMs are implemented using three possible
message types:

ACK

An Acknowledgement (ACK) message is used to indicate successful processing of a submitted FPL
against environmental data held by the NM at the time of processing the FPL. The ACK message is
sent when the IFPS does not detect any error in the received FPL or, after automatic or manual
intervention to correct the errors originally found. Automatic processing does not necessarily mean
that the FPL has been accepted by the IFPS without modifications. Consequently, two different types
of ACK messages are available:

e Short ACK: when the message is automatically processed without amendment.

e Long ACK: when the message includes amendments. This type of ACK contains the
complete FPL in ICAO format as accepted by the IFPS. Where a Long ACK is received, the
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message originator shall check for any amendments made by the IFPS, especially when the
submitted FPL contains the IFPS Re-route Accepted authorisation.

REJ

A Reject (REJ) message is sent to notify the FPL originator that the submitted FPL could not be
processed successfully, either automatically or manually, and that the submitted FPL has not been
accepted by IFPS. The REJ message also contains an error list (to a maximum of 10) to help the
Airspace Users to rectify the error(s). The Airspace User can react by amending the original FPL
appropriately and re-submitting the corrected FPL to the IFPS.

MAN

A Manual (MAN) message is used to indicate to the FPL originator that errors have been detected in
the submitted FPL and that it has been referred for manual processing by the IFPS staff. The
reception of a MAN message does not require any immediate action from the submitter, but implies a
manual intervention of the IFPS staff. The manual treatment is followed by an ACK message if the
FPL is successfully corrected by the IFPS staff, or by a REJ message if the FPL cannot be made
compliant.

FPL submitted
to IFPS

Proccesing

rrors found
~, by IFPS?

Yes

ignore or
correct?

Yes REJ

Manual
treatment by
IFPS staff

MAN sent to

origanator

Manual
~ correct?

No
REJ

Figure 11: Initial Flight Plan validation
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4.1.1.4Flight Plan Re-validation

Once accepted by the IFPS, all flight plans are subject to a revalidation process against any possible
environment modifications that may impact them with the purpose to ensure that all flight plan data
reflects the current airspace situation as far as possible.

In order to develop greater consistency of flight plan data between the AU, ATC and the NM, flight
plans are re-validated against constraints (closures) and opportunities (openings) and/or modifications
of RAD restrictions in the NM Environment database.

The reprocessing of the IFPS flight plan database occurs automatically every 30 minutes as from 12
hours (or filing time if less than 12 hours) prior to the EOBT of each flight plan until the EOBT.

Where a flight plan is reprocessed during one of the possible revalidation events and is found to be
inconsistent with the current NM Environment data, the following process takes place according to a
timeline:

From 12 hours before EOBT (or filing time) to 1 hour before EOBT:

Any flight which is inconsistent with the NM Environment data at the time of revalidation is given an
IFPS status of ‘suspended’. The IFPS then provides the ETFMS with the necessary information in
order that the flight plan shall be suspend via a Flight Suspension (FLS message).

The Originator of the ‘suspended’ flight plan message is expected to react to the FLS by sending a
CHG, CNL or DLA message to the IFPS to either cancel the flight plan or update it to make it valid.
Otherwise, the FPL suspension remains in place and the flight is not expected to take-off.

In case of early re-opening of routes or deactivation of a RAD restriction, the IFPS supervisor shall
identify via the ‘non-compliant listing’ function those flights planned to take off in less than an hour in
order to de-suspend them via a force compliant function.
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Figure 12: Flight plan revalidation process until 1 hour prior to EOBT

From EOBT to 1 hour before EOBT:

The flight is given the IFPS status of ‘advisory’ and a free-text message is automatically sent to the
flight plan originator that contains the aircraft identification, aerodrome of departure, aerodrome of
destination, EOBT, EOBD, and a proposed alternative route followed by the list of errors generated in
the reprocessing.

4.1.1.5 Flight Plan Distribution

As part of the flight plan validation process, the IFPS builds a four-dimensional trajectory that is used
for several purposes, one of which is to calculate those airspaces that the flight penetrates, and
therefore to identify which air traffic services units require a copy of the flight plan for that flight. In
identifying all the relevant ATC Units, the IFPS determines at what time and in what format (ICAO or
ADEXP) to send the flight data (a copy of the FPL) to each controlling ATC Unit (within IFPZ).

The IFPS also sends a copy of each valid message to the ETFMS in order that any relevant flow
management restrictions may be applied to that flight as appropriate.
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Figure 13: Flight Plan Distribution

4.1.1.6Flight Plan Update

Currently, a flight plan update may be submitted via either a change (CHG) or a delay (DLA)
message, depending on the flight plan data element that is being updated. A CHG message may
update any data element of the flight plan, including the estimated off-block time (EOBT) and
excluding the flight plan key fields i.e. the aircraft identification and the aerodromes of departure and
destination. A DLA message may be sent to delay a flight i.e. update the EOBT to a later time
compared to the original EOBT. Both the CHG and the DLA message may update the EOBT only to a
later time. Updating the EOBT to an earlier time requires the transmission of a cancel (CNL) message
followed by a new FPL. This procedure is known as the replacement flight plan procedure. The
replacement flight plan procedure may also be used to update one of the key elements of a flight plan
that cannot be otherwise modified as they are used by IFPS and its client systems for message
association purposes.

Similarly to flight plan messages, update messages which fail automatic processing may be
automatically or manually rejected or submitted to manual processing. When processing is
completed, the IFPS sends an acknowledgement message to indicate successful processing or a
rejection message to notify the message originator that the message failed the processing.
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4.1.2 New operating method

4.1.2.1Extended Flight Plan and associated update messages

An Extended Flight Plan Message (EFPLM) is a flight plan message which, in addition to the ICAO
defined flight plan information, includes also flight trajectory information in the form of a 4D trajectory
(filed trajectory), as calculated by the operator of the flight, as well as Performance Data specific to
the flight.

The notion of Extended Flight Plan Message is introduced in this document only to make the
difference, in terms of content, between a ‘simple’ Flight Plan Message and an “Extended” Flight Plan
Message that, in addition to the “simple” Flight Plan Message contains additional information
regarding the flight. The abbreviation EFPLM is created only for purpose of this document, in order to
facilitate communication. It is not intended as a new message title.

Equally the notion of “message” is used in this document to facilitate communication regarding the
new operating method through analogy with the current “simple” flight plan and associated messages.
The actual implementation may refer to a “flight data set” or any other similar term intended to
describe the set of data associated to a flight and its planned operations.

Extended flight plan and corresponding associated messages are intended to replace within the new
operating method environment and therefore be sent instead of the current “simple” flight plan and
associated messages. In other words, it will not be required to send to one given addressee both the
“simple” and the corresponding extended flight plan message. However it is expected that “simple”
flight plan messages will continue to be used, in parallel with their extended versions, by flight plan
originators that have not yet implemented extended flight plan messages.

An EFPLM contains the following sections of data:

e [ICAO FPL data: all data to be provided in a filed flight plan as specified in the ICAO Doc
4444 and the IFPS Users Manual (for data items specific to the IFPS Zone), including the
Field 15 route information.

e 4D Trajectory (filed trajectory): AU calculated flight 4D trajectory as included in the
operational flight plan (OFP) of the flight.

e 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 Airspace User. .

The climb and descent performance profiles are optimum and unconstrained climb and
descent profiles instantiated per flight that satisfy the following conditions:

a) Are calculated without taking into account constraints regarding the vertical evolution
of the flight such as route availability, RAD level restrictions, SID/STAR restrictions;

b) Are calculated in ISA (International Standard Atmosphere) conditions

c) Are provided up to the maximum cruising level acceptable for the flight (even if not
included in the flight plan). This would allow the recipient systems to generate
accurate trajectories for vertical re-routings above the highest requested cruising level
included in the filed flight plan. Performance profiles should be provided at least up to
the highest requested cruising level given in the EFPL;

d) Do not contain step-climbs and step-descents i.e. if the aircraft is planned to do an
initial climb to F350, then burn fuel during an hour of cruise, and then climb to F370,
these two consecutive climbs shall be glued together.

The following table describes each data item to be included in each data section of an extended flight
plan message:
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Data section | Data item Required | Definition Possible usage

ICAO Flight See ICAO Doc 4444 | See ICAO | All data to be provided in a filed flight plan as specified in the ICAO Doc |- Transmission to ATC

Plan Data and IFPS Users Doc 4444 | 4444 and the IFPS Users Manual, including the Field 15 route - Retrieval of all other flight

Manual and IFPS | information plan information than the

Users 4D Trajectory and Flight
Manual Performance Data

Surface Taxi Time 0] Estimated taxi time from the parking position to take-off. This data is not |- To calculate the planned

trajectory attached to a specific point/location of the 4D trajectory. take-off time

Air Trajectory | Location C One of the following location items: - To describe the planned

(i) Aerodrome of departure/destination. Eg: EGKK

(i) Points traversed by the 4D Trajectory including but not limited to the
following:

1. Points where a change of ATS route, requested cruising level or
speed, flight rules (IFR/VFR) or flight type (GAT/OAT) occur;

2. Points that mark the beginning and end of a portion of flight
outside a designated ATS route (direct segments);

3. Points that mark the beginning and end of a portion of flight where
the direction and the vertical and horizontal speed of the flight are
constant (vector points). Such points may be used to describe the
climb and descent phases of the flight using intermediate points in
order to provide a more accurate description of the 4D trajectory
along these sections of the trajectory that are not linear.

4. Points that describe the ATS route segments planned to be flown;

5. Top of Climb (TOC) points for every transition from a climb phase

horizontal (2D) evolution
of the flight

NG
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Data section | Data item Required | Definition

Possible usage

to a cruise phase;

6. Top of Descent (TOD) points for every transition from a cruise
phase to a descent phase;

7. Bottom of Climb (BOC) points for every transition from a cruise
phase to a climb phase;

8. Bottom of Descent (BOD) points for every transition from a descent
phase to a cruise phase;

9. Points where the 4D Trajectory intersects the boundary of
FIR/UIRs in whose airspace the flight is planned to fly.

Points shall be described either by using their published coded
designator (Eg: SOSUR) or, for points without a coded designator, by
using a commonly agreed designator (E.g. GEOPT) to indicate that the
point is described only by its geographical position.

Location position C Latitude and Longitude of the location
- To solve homonym
problems (two locations
with the same name) and
therefore uniquely identify
locations
Location type C Identifies the type of location e.g. aerodrome point
Location role 0] Identifies the role of the location. E.g.: top of climb, change of flight rules
(IFRVFR).
Previous route C ATS route followed to reach the location (e.g.: UN621) or DCT. Where - To indicate the ATS route
segment published for the aerodromes of departure and destination, the planned planned to be followed to
SID and STAR routes shall be included in the 4D Trajectory description. | reach the location
Level C Estimated Level at the location expressed as either: - To describe the planned

vertical (3D) evolution of
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Data section | Data item Required | Definition

Possible usage

(i) Flight level (FL) or
(ii) Altitude above mean sea level (MSL)

the flight

starting with the aerodrome of departure (ADEP). The total weight at the
ADEP is the Take-Off Weight (TOW).

Elapsed Time C Time elapsed since take-off up to the location - To describe the planned
evolution in time (4D) of the
flight

Distance 0] Total ground distance from take-off up to the location

Total Weight C/O* Total weight of the aircraft at a location included in the 4D Trajectory, - To improve local

calculations of flight
trajectories for example in
case of what-if scenarios

True air speed 0] Estimated speed of the aircraft at the location expressed as True Air
Speed (TAS)

- To improve local
calculations of flight
trajectories for example in
case of what-if scenarios

Mach number 0] Estimated speed of the aircraft at the location expressed as Mach - To improve local
number calculations of flight
trajectories for example in
case of what-if scenarios
Flight Climb Performance C/O* The climb performance profile described as a sequence of points in To improve local
Performance | Profile which every point is defined by: P

Data a) Cumulative Distance from the aerodrome of departure

calculations of flight
trajectories for example in

point is defined by:

a) Cumulative Distance from the aerodrome of destination
b) Level
c) Cumulative Time elapsed from the aerodrome of destination

b) Level case of what-if scenarios
c) Cumulative Time elapsed from the aerodrome of departure
Descent C/O* The descent performance profile described as a sequence of points, in To improve local
Performance Profile reverse order starting from the aerodrome of destination, in which every P

calculations of flight
trajectories for example in
case of what-if scenarios

Table 13 Data section in Extended Flight Plan message
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Legend:

C = compulsory
O = optional

* - either the Total Weight or the Climb/Descent Performance Profiles shall be included in an extended flight plan message. When one of the two data
items is included the other one is optional.

Note: the content of the Extended Flight Plan as described in the table above provides the basis for release #5 validation and an initial implementation in
IFPS zone. Additional elements (such as GUFI, min/max altitudes, target times application) are planned to be included in the Extended Flight Plan at further
step as part of iSBT information taking into account additional requirements and alignment with FF-ICE increment 1. This additional information is described

in section 6 (6.1.1.4).

As previously mentioned, the accepted trajectory and PTRs identifiers are two new elements that will be sent back in the reply by the IFPS to the AU for their

Edition: 00.05.01

usage. The following table does not describe all the elements of the full reply, but only those which are new:

Data section | Data item Condition | Definition Possible usage
EFPL Accepted trajectory ACK Trajectory as calculated by NM to check the compliance of the flight plan |- Increase alignment
Reply with published contraints. It is based on the filed trajectory but integrates | between AU filed
Message among other elements additional soft constraints. trajectory and NM
Profile Tuning ACK Soft constraints used by all NM systems that require a calculation of a | Planning trajectory
Restrictions (PTRs) flight profile. These constraints should be regarded as a traffic flow |_ |ncrease trajectory
identifiers restrictions -they tune the traffic demand calculation of flight profiles- or |  predictability for AUs
(LoAs), and they will not be used to validate or more importantly to
invalidate a flight plan.
Table 14 New elements on the NM reply to AU (filing state/service)
Legend:

ACK = acknowledge. The information will be sent when the result of the EFPL validation will be ACK.

Note: These new elements will be included in the reply on AUs’ request.
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Similarly to an Extended Flight Plan Message, an Extended Flight Plan Update Message is based on
the equivalent ICAO flight plan update message to which the 4D trajectory of the flight and Flight
Performance Data are added, in case they are updated as well. It could be one of the following
messages:

Extended change message (ECHG)
An extended change message shall contain, as a minimum:

e Flight plan association data to allow the association of the message to the original flight
plan. The association data will depend on the message format and protocol used for the
data exchange. For example, in case of an exchange of flight plan data with IFPS using a
web based technology (such as the existing NM B2B services), the association data would
be the unique flight plan identification code allocated by IFPS to the flight upon reception of
the original Extended Flight Plan message (EFPLM).

e The data elements that are modified. In case they are modified, the 4D Trajectory and/or
Flight Performance Data, as defined in 4.1.2.1, shall be included as well. In case the Flight
Performance Data is modified, the corresponding updated 4D Trajectory shall be included.
The 4D Trajectory may be modified without the Flight Performance Data being modified as
well.

An extended change message may optionally repeat all data elements included in the original
extended flight plan message even if they are not updated. This will depend on the data format and
protocol used for the exchange of data.

Extended delay message (EDLA)
An extended delay message shall contain, as a minimum:

e Flight plan association data to allow the association of the message to the original flight
plan. The association data will depend on the message format. For example, in case of an
exchange of flight plan data with IFPS using a web based technology (such as the existing
NM B2B services), the association data would be the unique flight plan identification code
allocated by IFPS to the flight upon reception of the original Extended Flight Plan message.

e The new estimated off-block time
e The new estimated off-block date, in case it is modified
e The updated 4D Trajectory (as defined in 4.1.2.1), in case it is modified due to the delay

An extended delay message may optionally repeat all data elements included in the original extended
flight plan message even if they are not updated. This will depend on the data format and protocol
used for the exchange of data.

The notions of Extended Modification and Delay Messages are introduced only to make the
difference, in terms of content, with their equivalent ‘simple’ messages that contain less information.
The abbreviations ECHG and EDLA are created only for purpose of this document, in order to
facilitate communication. They are not intended as a new message titles.

4.1.2.2 Extended Flight Plan Filing

Operational procedures related to the filing of a flight plan are not changed by the introduction of
extended flight plans. The current procedures, as described in 4.1.1.2 will continue to be applicable.

However, due to the additional data that is included in an EFPL, the flight plan transmission format
and means will have to be reconsidered. The length of an EFPL message may be significantly greater
compared to current flight plan messages in either ICAO or ADEXP format. As a result, the AFTN and
SITA networks that are currently used for the transmission of flight plan messages may not be able
handle such longer messages. To accommodate the new information and make its transmission
possible, one solution is here proposed:

XML format through B2B connections
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Extended flight plan messages may be transmitted using SWIM web services available via the new
B2B interface with the NM. This means that the transmission of extended flight plans and associated
messages would be done using Internet based technologies for the data communication and a
corresponding new data exchange format such as XML, instead of the current AFTN and SITA
networks and text flight plan messages in ICAO format.

4.1.2.3 Initial Extended Flight Plan Validation

4.1.2.3.1 Overview

The following new steps or modifications to existing steps will be introduced as part of the Initial Flight
Plan Validation:

Syntax and semantics checking: The IFPS will validate the new data elements included in an
EFPLM, the 4D Trajectory and Performance Data, from a syntax and semantic point of view.

Extraction of flight performance data: The IFPS will extract Flight Performance Data from the
EFPLM.

Sanity checks®IFPS will compare the 4D Trajectory included in the EFPLM against the route
provided within the Field 15 of the same message for coherence.

Route Validation: The IFPS uses the EFPL 4D Trajectory within its own trajectory calculation that will
result in an accepted trajectory that is then used to perform the route validation.

Further details regarding the changes are provided in the following paragraphs.

4.1.2.3.2 Extraction of flight performance data

The figure below illustrates extraction of the flight performance data. It allows for different ways of
submitting the flight performance data within the Extended Flight Plan Message (EFPLM).

° At the moment of the release of the Step 1 BT final OSED (D56), this concept still in progress: The 2D sanity
checking has become redundant, however, the flight level part of it seems to be still necessary.Flight level
consistency rules between Field 15 and 4D trajectory should be further agreed.
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Figure 14: Extraction of flight performance data
The Flight Performance Data may be provided in the EFPLM in one of the following forms:

a. Climb and descent performance profiles: these are performance profiles instantiated per
flight, which represent a continuous (no intermediate steps) climb and descent profile up
to/from the maximum altitude achievable by the aircraft in ISA conditions. The
climb/descent rates and speeds can be derived from the climb/descent profiles.

b. Take-off Weight of aircraft (TOW): The BADA model contains 3 different climb
performance data sets corresponding to a minimum, a nominal and a maximum weight of
the aircraft. The NM will select the performance data set that corresponds to the take-off
weight of the aircraft. As the flight progresses the estimated weight of the aircraft at each
point of the route could be used to select a different performance data set from the BADA
model.

4.1.2.3.3 Sanity checks

Note: At the moment of the release of the Step 1 BT final OSED D56, this concept still remains under
discussion.

The purpose of the sanity checks is to ensure that the 4D Trajectory included in the Extended Flight
Plan Message (EFPLM) is coherent with other information provided in the ICAO FPL, specifically the
Field 15 route.

This checking is required because the Field 15 route will continue to be used by some of the IFPS
client systems such as ATC flight data processing systems to calculate the flight trajectory while IFPS
and other client systems will use the provided 4D Trajectory. It is therefore considered as important to
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ensure the 4D Trajectory and the Field 15 contain a consistent view on the planned evolution of the
flight.

As sanity checks, the 4D Trajectory and the Field 15 will be checked for:

a) Coherence between 2D tracks
b) Coherence between flight levels

4.1.2.3.3.1 Coherence between 2D tracks of Field15 and 4D Trajectory

2D tracks of Field 15 and of the 4D Trajectory might differ, since the 4D Trajectory may contain,
between two common consecutive points, intermediate points to provide a more accurate description
of the trajectory.'” These intermediate points may be represented as geographical coordinates,
named waypoints, vector points as well as bearing and distance points. For example, significant
intermediate points which may not be reflected in the Field 15 but could be found in the 4D Trajectory
are the Top of Climb (TOC) and the Top of Descent (TOD).

Despite possible differences between both 2D tracks, they should represent the same flight intention.
A predefined tolerance will be used to allow for small differences due to rounding errors and
approximations that might occur for the previously discussed reasons. The SID/STAR portions will not
be considered for this comparison, unless the SID/STAR is provided in both the Field 15 and the 4D
Trajectory.

This comparison method is illustrated in Figure 15.

ADES
. STAR
4D Trajectory :
oy { < Field 15 2D Track
ADEF /| v v \ ADES 4D Trajectory 2D Track
R N =7 4D Trajectory 2D Track
T Neon) Projection = Tolerance corridor
' Portions of 2D track not
- being compared
SID
ADEP

Figure 15 Tolerance between 2D track

4.1.2.3.3.2 Coherence between flight levels of Field 15 and 4D Trajectory

The flight levels expressed within Field 15 and the 4D Trajectory must be equivalent. Important
differences might be observed between the levels expressed within the two data sets, since the Field
15 does not allow for great levels of detail when expressing the altitude of the flight during climb and
descent portions whereas the 4D Trajectory may provide additional details of such portions, including
intermediate steps. Levels in the Field 15 are specified as requested cruising levels (RFL). The
change of level towards a new RFL is considered to commence at the point where the RFL is
indicated. Levels within the 4D Trajectory are estimated levels at significant points in the trajectory.

Compliance with the following rule of consistency will be checked: RFLs indicated within Field 15 shall
be reached and maintained on the route segment for which they are indicated.

10 Currently combining in the field 15 latitude/longitude points with a speed/level group is not allowed for
geographic points along a published ATS route that is part of the field 15. This is another potential cause of
inconsistency.
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This check is illustrated in the example in Figure 16.

Field 15: N0O485F2Z00 MRY DCT ZMR/NO04B85F300 DCT FOMRN DCT GRE/ND450FZ50 DCT MORD/HO400EZ00

FL3DD

FLzsd 40 Trajectory curtain

FL20D Level check zones

[ 1= J S — A

FLIOD [t

[ TvLcs J T — 3

ADEF MAY ZMR. KOMAN GRB MORD ADES

Figure 16 Example of coherence check between Field 15 and 4D Trajectory flight levels

4.1.2.3.4 Route Validation

The Route Validation will follow the same steps as per the current operations. However, the IFPS will
use the 4D trajectory submitted in the EFPLM (filed trajectory) within its trajectory calculation that will
result in an accepted trajectory i.e. a trajectory that takes into account the AU desired trajectory as
well as some additional ATC constraints. Thereafter, the accepted trajectory is used by IFPS to do the
validation.

In addition, aircraft equipment and capabilities related checks, such as the RVSM, 8.33 kHz radio
channel spacing or Mode S checking, will use the accepted trajectory to perform the checking. The
accepted trajectory will be used to determine the planned penetration by the flight of the various
airspaces that require certain levels of aircraft equipage and capabilities.

4.1.2.4 Extended Flight Plan Distribution

The IFPS will use the accepted trajectory to determine the list of flight plan addressees.

As far as the content of the distributed flight plan messages is concerned, some of the flight plan
message addressees might not be able to process an EFPL message and therefore may need to
continue receiving only the ICAO FPL data of the EFPL, as per the current operations. Therefore the
IFPS flight plan distribution process will have to be changed so that the content of the output flight
plan message is adapted to the capabilities/ requirements of each addressee. ATC units will be able
to choose between ‘simple’ content, containing only the ICAO flight plan data, and ‘extended’ content,
containing Extended FPL data. By default IFPS output flight plan messages will have ‘simple’ content.
This preference will be stored by IFPS and used to determine the content of the message, at the
moment the output flight plan message is created.

The modified flight plan distribution process in both scenarios is represented in the diagrams in Figure
17 where the impacted areas have been highlighted in red.
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Figure 17: Flight Plan Distribution

4.1.2.5 Extended Flight Plan Re-validation

As per the current operations, the IFPS revalidation process will regularly check the validity of
previously accepted flight plans against all IFPS validation criteria. For flights for which an EFPL was
received, EFPL data will be revalidated using the same validation logic as for the original EFPL.

Operational procedures related to the revalidation process as described in 4.1.1.4 will not be affected
by the introduction of the extended flight plan.

The content of the input flight plan and following update messages will change into their ‘extended’
versions. Therefore, in order to update an EFPL that was suspended as a result of the IFPS
revalidation process, Airspace Users may submit an ECHG or EDLA message.
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4.1.2.6 Extended Flight Plan Update

The introduction of an extended flight plan in operations will involve the addition of new data elements
to the existing ICAO FPL data i.e. the accepted trajectory and/or flight specific Flight Performance
Data. The new data elements may trigger additional reasons for the transmission of a flight plan
update.

Updating an EFPL will have no impact on the current flight plan updating procedures as described in
4.1.1.6.

As indicated in 4.1.2.1, the content of flight plan update messages will be extended to include 4D
Trajectory and Flight Performance data.

The frequency of updates could potentially be increased due to the presence of new data elements
within an extended flight plan. However, in order to facilitate the implementation of the exchange of
4D Trajectory and Flight Performance information, as a first step of implementation, extended flight
plan updates should be sent only in those cases that currently require the transmission of a flight plan
update.

In other words, the current flight plan update process will remain unchanged and only the content of
the update messages will change to include 4D Trajectory and Flight Performance within every
update message.

Experience gained after the implementation of this first step as well as further studies and operational
trials will then be used to further evolve the flight plan update process to later on include additional
trigger events with the aim of maintaining at all times a common and accurate view of the planned
evolution of flights within the ATM Network.

4.1.2.7 Use of EFPL in ATFCM operations

As the current flight plan will be extended to include flight performance and 4D trajectory information,
not only an impact on flight planning procedures and systems is expected but on ATFCM operations
as well.

ATFCM operational improvements have been identified regarding the introduction of the following
data in the EFPL:

- The 4D trajectory submitted by the AUs will be used by the NM systems initially to compute
traffic counts in the different sectors. .

- Flight performance data. In the case of a recalculation of the trajectory by the NM systems (e.qg.
in case of a the deviation of a flight in execution,or due to a change of an allocated SID received
from a departure CDM airport ), the flight performance data is used to integrate in the calculation
both specific performance of the aircraft and AUs operation strategy. This will result in a
recalculated trajectory that is closer to the AUs trajectory.

As a consequence of this additional data (filed 4DT and improved recalculated trajectory), the use of
EFPL will have a positive impact on capacity (DCB) and efficiency (DCB measures) :

1. More accurate traffic demand predictions: the traffic prediction will be based on more accurate
trajectories improving the reliability of the entry and occupancy counts of the sectors:
Consequently, this will result in more reliable traffic counts allowing the DCB actors to apply
more accurate DCB measures, impacting less flights, and on more targeted time periods (STAM
measures, regulation, scenarios...)

2.  With more reliable traffic and occupancy counts, the buffers used today for DCB can be reduced,
increasing network capacity

3. The improved alignment between AU trajectory and NM planning trajectory may improve
DCB collaborative processes (e.g. STAMs...) easing coordination between stakeholders.
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1248 4. Thanks to EFPL, the AU elapsed times and those calculated by NM will be aligned in the planning

1249 phase all along the significant points of the trajectory. This is a key enabler in support to target
1250 time management.

1251 5. Improvements on local and network complexity assessments' triggered by a better
1252 knowledge of 3D and speed profiles of the flights. In other words, complexity models will be based
1253 on more rigorous and reliable indicators evaluating more accurately traffic complexity and
1254 supporting decision making processes (thanks to all the available information in the EFPL e.g.
1255 climbing and descending profiles).

1256 6. Improvements on some DCB what-if functions (e.g. AOWIR reroute)
1257

™ This OSED is not validating complexity indicators but their input in terms of accuracy and reliability.
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4.2 Detailed Operational Scenarios / Use Cases

4.2.1 Operational Scenarios
4.2.1.1 Filing an EFPL Scenario

4.2.1.1.1 Scenario Summary

In the following scenario, an Airspace User submits an Extended Flight Plan Message (EFPLM) to the
IFPS. The EFPLM contains a 4D Trajectory and Flight Performance Data in addition to the ICAO flight
plan data. Following the validation of the Extended FPL (EFPL), the IFPS notifies the ATC units
concerned by the flight by sending them a copy of the accepted EFPLM or just of the ICAO data
included in the EFPL to the ATC units that cannot process the new 4D Trajectory and Flight
Performance data.

4.2.1.1.2 Additional Information and Assumptions

It is assumed that the IFPS is able to receive and process extended flight plan messages. The
Airspace User or his delegated representative for flight plan filing is able to submit extended flight plan
messages to IFPS. At least one of the ATC units concerned by the flight is capable to receive and
process extended flight plan messages. Appropriate communication means, including message
format and exchange protocols, have been put in place in order to allow the exchange of extended
flight plan messages between the Airspace User, the IFPS, the ETFMS and ATC units.

Information regarding the preference of ATC units concerned by the flight in terms of flight plan
messages content (simple/extended) has previously been coordinated by the NM with each unit and
stored for usage by IFPS for flight plan distribution.

4.2.1.1.3 Operational Scenario

The Airspace User submits to the IFPS an EFPLM, which includes the 4D Trajectory of the flight- as
planned by the Airspace User and Flight Perfomance Data in addition to the ICAO data.. The
Airspace User ensures the EFPLM is an accurate representation of the flight intentions while
complying with the latest published information regarding the availability of air routes and routing
restrictions (RAD). The Airspace User may consider while generating his flight's 4D trajectory
published Profile Tuning Restrictions (corresponding to ATC procedures such as LOA see §3.3.2.1).
The Airspace User may submit the EFPL directly to IFPS or it may delegate the flight plan submission
to a third party, e.g.: Airport Reporting Office, handling agent, computerized flight plan service
provider.

The IFPS validates the EFPL. As part of the validation process, IFPS checks that the flight is
compliant with the route and airspace availability, the routing restrictions (RAD) and the direct routing
limits collected from States and Air Navigation Services Providers. IFPS also checks that the EFPL is
compliant with aircraft equipment or capability requirements such as the 8.33 kHz radio and RVSM
equipage and flight planning requirements for the airspace crossed by the flight in the IFPS Zone. In
this scenario, it is assumed the EFPL complies with the IFPS validation criteria. Therefore it is
deemed by IFPS as ‘valid’.

The IFPS notifies the Airspace User of the result of the validation process. The natification is done
using existing IFPS operational reply messages. In this scenario, as the validation process resulted
into a valid EFPL, IFPS sends an acknowledgement message to the originator of the flight plan and, if
different from the flight plan originator, to the Airspace User. In the EFPL reply message NM includes
the 4D trajectory as calculated by NM as well as the PTRs applied by NM to the flight trajectory. The
AU may generate a new 4D trajectory taking into account the PTRs received and send an updated
EFPL.

The IFPS distributes the accepted EFPL to ATC units concerned by the flight and to the ETFMS. The
IFPS sends an EFPL only to ATC units that have previously indicated that they want to receive
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extended flight plan messages. IFPS sends to all other ATC units concerned by the flight only a copy
of the ICAO flight plan data included in the EFPL, as a ‘simple’ FPL message.

Once validated, the EFPL information is transmitted to DCB systems allowing improvement of traffic
prediction in airspaces and airports in support to DCB and complexity management processes. The
EFPL information is used by NM to calculate the network planning trajectory (estimated trajectory by
NM —through ETFMS- in short term planning phase) that is as close as possible to the 4D trajectory
as calculated by the Airspace User. This allows an identification of ATFCM restrictions and hotspots
impacting the flight that is more consistent with the flight intention.

Later on, the AU decides to use an NM what-if function dedicated to airspace users to search for a
route that can reduce or avoid the ATFCM delay. The NM what-if function uses the Flight
performance data or take-off weight provided within the EFPL to calculate trajectories associated to
the different route options. The AU selects one of the routes taking into account the associated
ATFCM information (delay) provided by NM and uses its flight planning system to regenerate a 4D
trajectory and re-file an Extended Flight Plan in accordance.'“In the execution phase, a deviation from
the planned trajectory is detected (e.g. a direct has been given by a controller in the climbing phase).
The DCB process recalculates a trajectory from the current position of the flight using flight specific
performance data information or take-off weight information included in the EFPL. Traffic and
occupancy counts are updated accordingly as input to the network monitoring tasks of flow and local
traffic managers’.

4.2.1.2 Airspace Closure Scenario

4.2.1.2.1 Scenario Summary

In the following scenario, an Airspace Management Cell closes an airspace within its area of
responsibility in order to reserve it for a military activity. The airspace closure makes invalid the flight
plan of a flight that was planned to fly through this airspace and has previously been accepted by
IFPS as an EFPL. As a result of the invalidation of the EFPL, the IFPS suspends the flight and
informs the Airspace User operating the flight about the suspension. The Airspace User then reacts
by updating the EFPL in order to make the EFPL valid again by filing a new route that takes into
account the change in airspace availability.

4.2.1.2.2 Additional Information and Assumptions

It is assumed that the IFPS is able to receive and process extended flight plan messages. The
Airspace User or his delegated representative for flight plan filing is able to submit extended flight plan
messages to IFPS. At least one of the ATC units concerned by the flight is capable to receive and
process extended flight plan messages. Appropriate communication means, including message
format and exchange protocols, have been put in place in order to allow the exchange of extended
flight plan messages between the Airspace User, the IFPS, the ETFMS and ATC units.

Information regarding the preference of ATC units concerned by the flight in terms of flight plan
messages content (simple/extended) has previously been coordinated by NM with each unit and
stored for usage by IFPS for flight plan distribution.

4.2.1.2.3 Operational Scenario

An Airspace Management Cell (AMC) temporary allocates an airspace of its jurisdiction to a military
activity The AMC published the closure of airspace as well as the closure of all route segments that
traverse the closed airspace.

The IFPS identifies, as a result of the flight plan revalidation process, a flight that was planned to
operate within the closed airspace and for which the flight plan was filed with IFPS as an EFPL. Due
to the airspace closure, the EFPL becomes invalid. IFPS marks the flight as being ‘suspended’.

2 Thisis a Step 1 scenario. In Step 2, the AU will have access to NM what-if functions through system-to-system
interactions and will provide the EFPL- including the 4D trajectory - as input to the what-if (instead of a route).
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The IFPS notifies the EFPL originator, the Airspace User operating the flight and the ATC units in
charge of the departure aerodrome of the flight suspension. The notification is done via a flight
suspension message (FLS) transmitted by the ETFMS, that is informed by IFPS of the invalid flight
plan. The IFPS includes a list of detected errors within the notification message.

The Airspace User transmits a flight plan update to IFPS containing a new route that avoids the
closed airspace. The flight plan update is sent in the form of an extended change message (ECHG)
that includes the new 4D Trajectory of the flight, as calculated by the Airspace User and the latest
aircraft Performance data specific to the flight.

The IFPS validates the ECHG in order to ensure the updated route of the flight is valid while avoiding
the closed airspace. The IFPS applies the same validation criteria as for the original EFPL. In this
scenario, it is assumed the ECHG complies with the IFPS validation criteria. It is therefore deemed by
IFPS as ‘valid’. IFPS marks the flight as being ‘de-suspended’.

The IFPS notifies the EFPL originator, the Airspace User operating the flight and the ATC units in
charge of the departure aerodrome of the flight de-suspension. The natification is done via a flight de-
suspension message (DES) transmitted by the ETFMS, that is informed by IFPS that the flight plan
has become valid again.

The IFPS distributes the accepted ECHG to ATC units concerned by the flight and to the ETFMS. The
IFPS sends an ECHG only to ATC units that have previously indicated that they want to receive
extended flight plan messages. IFPS sends to all other ATC units concerned by the flight only a copy
of the ICAO flight plan data included in the ECHG, as a ‘simple’ CHG message.

4.2.2 Use Cases

4.2.2.1 Use cases overview

This section analyses the different use cases derived from the operational scenarios described in the
previous section.

The following use cases have been identified:

e UC1: EFPL validation

e UC2: EFPL re-validation
e UCS3: EFPL distribution
e UC4: EFPL update

4.2.2.2 UC1: EFPL validation

4.2.2.2.1 Scope
System, black-box.

4.2.2.2.2 Level

User Goal

4.2.2.2.3 Planning Level/Flight Phase
Flight Planning

4.2.2.2.4 Summary
The goal is to submit and validate an Extended FPL Message (EFPLM) associated to a single flight.

4.2.2.2.5 Actors
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Airspace User (primary) - wants to submit and validate the EFPL

4.2.2.2.6 Preconditions

Extended flight plan messages are known and used by both the Airspace User and the IFPS.

4.2.2.2.7 Post-conditions

a. Success end state
The EFPL is accepted and acknowledged by the IFPS and the successful filing is logged by the IFPS.

b. Failed end state

The EFPLM fails the validation process of the IFPS and a rejection message is sent to the Airspace
User.

4.2.2.2.8 Notes

In this use case it is assumed that no manual processing will take place.

4.2.2.2.9 Trigger

The use case starts when the Airspace User sends an EFPLM to the IFPS.

4.2.2.2.10Main Flow
1. The Airspace User submits an EFPLM to the IFPS.

2. The IFPS validates the EFPLM based on the provided 4D Trajectory included in the EFPL.
3. The Use Case ends when the IFPS sends an acknowledgement message (ACK) to the
Airspace User.
4.2.2.2.11Failure Flows
[2], [4] - The IFPS detects errors in the EFPL
4. The IFPS finds errors in the EFPL.
5. The Use Case ends when the IFPS sends a REJ message to the Airspace User.

4.2.2.3UC2: EFPL re-validation

4.2.2.3.1 Scope

System, black-box.

4.2.2.3.2 Level

User Goal

4.2.2.3.3 Planning Level/Flight Phase
Flight Planning

4.2.2.3.4 Summary

The goal is to re-validate an EFPL after an airspace/route availability update.

4.2.2.3.5 Actors

Airspace Management Cell (primary)
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e wants to temporary allocate an airspace of its jurisdiction for a specific activity.
Airspace User (primary)

e wants to be notified when a previously submitted EFPL is no longer valid.
e wants to update a suspended EFPL so that it becomes valid again.

4.2.2.3.6 Preconditions
The Airspace User has filed an EFPL that was accepted and stored by the NM.

Airspace and route availability status is known to the NM and the Airspace User.
4.2.2.3.7 Post-conditions

a. Success end state

The EFPL is updated in the NM and it is compliant with the airspace/route availability update.

b. Failed end state

The EFPL is not updated and remains in state “suspended”

4.2.2.3.8 Notes

None.

4.2.2.3.9 Trigger

The use case starts upon reception of a notification message from an AMC regarding the temporary
allocation of an airspace within its jurisdiction for a specific activity, for a given time period.

4.2.2.3.10Main Flow

1. The Airspace Management Cell notifies the NM about a temporary airspace closure.

2. The NM searches for flights that are planned to operate through the closed airspace based on
the accepted trajectory

The NM detects an invalid EFPL due to the airspace closure.

The NM marks the EFPL as suspended.

The NM notifies the Airspace User and ATC about the flight suspension.

The Airspace User sends an update via an ECHG/EDLA message

The NM validates the ECHG/EDLA message based on the accepted trajectory
The NM notifies the Airspace User and ATC about the de-suspension of the flight
The NM transmits the ECHG/EDLA message to ATC.

10. The Use Case ends when the NM sends an acknowledgement message (ACK) for the
ECHG/EDLA message to the Airspace User.

[3] - The NM finds no invalid EFPL

© o N O ®

11. The NM detects no invalid EFPL due to the airspace closure.
12. The flow ends.

[6] — The Airspace User cancels the EFPL

13. The NM sends an acknowledgement message (ACK) for the cancellation message to the
Airspace User and it notifies the Airspace User about the de-suspension of the flight

14. The NM transmits the cancellation message to ATC.

15. The Airspace User submits a new EFPLM.

16. The flow continues at UC1 step 1

lounding mambers

“ g Avenue de Cortenbergh 100 | B 1000 Bruxelles

o w W sasanu. eu 67 of 175
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



1461
1462

1463
1464

1465

1466
1467

1468
1469

1470
1471

1472
1473
1474
1475

1476
1477

1478
1479
1480

1481
1482

1483
1484
1485

1486

1487
1488
1489
1490
1491
1492
1493
1494

1495
1496

Project ID 07.06.02
D56 - Step 1 Business trajectory final OSED 2016 Edition: 00.05.01

4.2.2.3.11 Failure Flows
[7] — The NM finds errors in the ECHG/EDLA message

17. The NM finds errors in the submitted ECHG/EDLA message.
18. The Use Case ends when the NM transmits a REJ message to the Airspace User.

4.2.2.4 UC3: EFPL/ECHG/EDLA distribution

4.2.2.4.1 Scope
System, black-box.

4.2.2.4.2 Level

User Goal

4.2.2.4.3 Planning Level/Flight Phase
Flight Planning

4.2.2.4.4 Summary

The goal is to distribute a copy of a valid EFPL/ECHG/EDLA associated to a flight to the ATM actors
concerned by that particular flight.

4.2.2.45 Actors

ATC Unit (primary) - wants to receive a valid flight plan and associated updates for each flight that is
planned to operate within its area of responsibility

ETFMS (primary) - wants to receive a flight plan and associated updates for all flights within the NM
area of responsibility.
4.2.2.4.6 Preconditions

The IFPS has validated the EFPL/ECHG/EDLA which contains ICAO data, a 4D Trajectory and Flight
Performance Data.

Some of the ATC Units concerned by the flight are able to process extended flight plan messages
whereas others support only ‘simple’ flight plan messages. The ATC Units capabilities are known to
the IFPS.

4.2.2.4.7 Post-conditions

a. Success end state

The flight plan information included in the EFPL/ECHG/EDLA is available to all concerned ATC Units
and ETFMS.

b. Failed end state

The flight plan information is not made available to at least one of the ATC Units concerned by the
flight or to ETFMS.

4.2.2.4.8 Notes

None.

4.2.2.4.9 Trigger
The use case starts when the IFPS considers an EFPL/ECHG/EDLA as valid.
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4.2.2.4.10 Main Flow
1. The IFPS builds the list of ATC Units to be notified analysing the airspace penetration of the
accepted trajectory

2. The IFPS determines the ATC Units included in the list of addressees that support extended
flight plan messages processing.

3. The IFPS determines the ATC Units included in the list of addressees that support ‘simple’
flight plan messages processing.

4. The IFPS submits a copy of the EFPL/ECHG/EDLA to ATC Units included in the list of
addressees that support extended flight plan messages processing and to ETFMS.

5. The IFPS submits a copy of the ICAO flight plan data included in the EFPL/ECHG/EDLA to
ATC Units included in the list of addressees that support ‘simple’ flight plan messages
processing.

6. The Use Case ends when the IFPS has distributed the flight plan or associated update to all
concerned ATC Units and ETFMS.
4.2.2.4.11 Failure Flows

[1] - The IFPS builds the list of ATC Units to be notified by analysing the airspace penetration
of the accepted 4D Trajectory but one of the ATC Units concerned by the flight is not included
in the list

7. The concerned ATC Unit that has not received a flight plan for the flight receives an estimate
for the flight from the previous ATC Unit.

8. The concerned ATC Unit transmits a request for flight plan data to IFPS.

9. The IFPS responds to the request by transmitting the available flight plan data to the ATC
Unit either in the form of a ‘simple’ FPL message or as an EFPL, depending on the content of
the flight plan data preferences stored within IFPS for that ATC Unit.

10. The Use Case continues at step 2.

4.2.2.5 UC4: EFPL update

4.2.2.5.1 Scope
System, black-box.

4.2.2.5.2 Level

User Goal

4.2.2.5.3 Planning Level/Flight Phase
Flight Planning

4.2.2.5.4 Summary

The goal is to update a previously submitted EFPL containing ICAO data, a 4D Trajectory and Flight
Performance Data.

4.2.2.5.5 Actors

Airspace User (primary) wants to update an EFPL.

4.2.2.5.6 Preconditions
In the main flow, the Airspace User has filed an EFPL that was accepted and stored by the IFPS.
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The flight plan update procedures including the use of Extended CHG (ECHG) and Extended DLA
(EDLA) messages as well as the flight plan replacement procedure are known to the IFPS and the
Airspace User.

4.2.2.5.7 Post-conditions

a. Success end state
The EFPL is updated in the IFPS.

b. Failed end state
The EFPL is not updated in the IFPS.

4.2.2.5.8 Notes

None.

4.2.2.5.9 Trigger

The use case starts when the Airspace User decides to update part of the data included in previously
submitted and accepted EFPL.

4.2.2.5.10 Main Flow

1. The Airspace User sends an update via and ECHG/EDLA message.

2. The IFPS validates the ECHG/EDLA message based on the accepted trajectory in the
ECHG/EDLA message.

3. The use case ends when the IFPS sends an acknowledgement message (ACK) for the
ECHG/EDLA message to the Airspace User.

4.2.2.5.11 Alternative Flows

[1] — The Airspace user cancels the EFPL

4. The Airspace User cancels the EFPL via a CNL message.
5. The NM transmits the CNL message to ATC

6. The Airspace User submits a new EFPLM to IFPS.

7. The flow continues at UC1 step 2.

4.2.2.5.12 Failure Flows
[5], [7] — The IFPS finds errors in the ECHG/EDLA or CNL message

8. The Use Case ends when the IFPS transmits a REJ message to the Airspace User.

4.3 Requirements for extended flight plan services

Note 1: 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).

Note 2: Some of the validation statuses in this section have been modified according to results
gathered in Step 1 EFPL Validation Report [13] (section 4.1).0Only requirements reaching V3 maturity
in an exercise were modified to <Validated> status. Otherwise, they remain <In Progress>.

Note 3: EFPL requirements are compliant with SWIM services [30]
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4.3.1 Operational requirements

Note: the NM flight plan management service must be seen as an gperational service. Therefore in
this section, the term “Network Manager” encompasses both NM systems and human operators.

REQ]

Identifier REQ-07.06.02-OSED-0001.0000

Requirement The Network Manger (NM) shall be able to receive extended flight plan and
associated messages (extended delay and modification messages) transmitted
by Airspace Users or their designated representatives (e.g. ARO, handling
agents).

Title Reception of extended flight plan messages

Status <Validated>

Rationale To enable the transmission of extended flight plan information to NM. The
conditions triggering the transmission of an extended modification message will
be subject to validation.

Category <Operational>

Validation Method [<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0030

Requirement An extended flight plan message shall contain 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 e.g. engine settings and status, cost factor applied by the operator.
The Flight Performance Data may be provided either as climb and descent
performance profiles or as the take-off weight of aircraft as part of the 4D
trajectory.

Title Content of an extended flight plan message

Status <Validated>

Rationale To define the content of an extended flight plan message.

Category <Functional>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
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REQ]

Identifier REQ-07.06.02-OSED-0001.0040

Requirement 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 association data will depend on the message format and
protocol used for the data exchange. For example, in case of an exchange of
data in ADEXP format with IFPS, the association data would be the unique
flight plan identification code allocated by IFPS.

» The data elements that are modified. In case they are modified, the 4D
Trajectory and/or Flight Performance Data shall be included. In case, the Flight
Performance Data is modified then the corresponding updated 4D Trajectory
shall be included. The 4D Trajectory may be modified without the Flight
Performance Data being modified as well.

An extended modification message may optionally repeat all data included in
the original flight plan message that is not modified. This will depend on the
data format and protocol used for the exchange of data. For example, in case of
an exchange of data in ADEXP format with IFPS, all original flight plan data that
is not modified shall be included as well.

Title Content of an extended modification message

Status <Validated>

Rationale To define the content of an extended modification message.
Category <Functional>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0045

Requirement 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 association data will depend on the message format.
For example, in case of an exchange of data in ADEXP format with IFPS, the
association data would be the unique flight plan identification code allocated by
IFPS.
* The new estimated off-block time
* The updated 4D Trajectory (optional)
An extended delay message may optionally repeat all data included in the
original flight plan message. This will depend on the data format and protocol
used for the exchange of data. For example, in case of an exchange of data in
ADEXP format with IFPS, all original flight plan data that is not modified shall be
included as well.

Title Content of an extended delay message

Status <Validated>

Rationale To define the content of an extended delay message.

Category <Functional>

Validation Method |<Live Trial>

Verification Method

lounding mambers

- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

| =¥ ywwosesarju.eu 72 of 175
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



1589

1590
1591

1592
1593

1594
1595

1596
1597

1598
1599

Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016 Edition: 00.05.01

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0001

Requirement The NM shall validate received extended flight plan and associated messages.

Title Validation of extended flight plans

Status <Validated>

Rationale To ensure that extended flight plans and associated messages are validated by
NM, on behalf of ANSPs, according to pre-agreed conditions

Category <Operational>

Validation Method |<Live Trial>

Verification Method

7

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0002

Requirement NM shall check that the 4D trajectory provided in an extended flight plan
message is consistent with the route provided in ICAO Field 15 format within
the same message.

Title Consistency between 4D Trajectory and Field 15 route

Status <In progress>

Rationale To ensure that the NM clients that will continue to use the Field 15 route as

source for information regarding the planned route of the flight and clients that
will use the 4D trajectory included with the extended flight plan message will
have a consistent view.

Requirement out of the scope of the PCP and the solution #37.

Requirement part of ATC distribution to be validated in S2020 PJ18

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0003

Requirement The NM shall perform the flight plan validation processes using the accepted
trajectory that it has calculated from the 4D Trajectory provided in an extended
flight plan message.

Title Flight plan validation using external 4D trajectory

Status <Validated>
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Rationale For the NM to have a view of the planned route of the flight consistent with the
view of the operator of the flight while validating the flight plan.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0035

Requirement The NM shall provide to the Airspace User within the reply to an EFPL (in the
trajectory/agreement process) the list of published soft constraints (i.e. PTRs")
affecting the planned trajectory of the flight and the resultant accepted
trajectory.

Title 4D trajectory information in an EFPL reply

Status <In Progress>

Rationale Providing such feedback information contributes to improving the coordination

between the Airspace Users and NM/ATC. It also gives input to the AU to plan
a 4D trajectory closer to what is likely to be flown. This is another step towards
the full implementation of the Business Trajectory concept and is in line with
operational scenarios in discussions in the context of ICAO FF-ICE increment 1
related to the negotiation of the trajectory.

Requirement out of the scope of the PCP and the solution #37.

This requirement is planned to be validated in S2020 PJ18.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0006

Requirement NM shall maintain consistency between the EFPL validation process and the
ICAO flight plan validation process both for flight plans submission, syntax and
semantic check and notification of results.

Title Maintain consistency between the EFPL validation process and the ICAQO flight
plan validation process.

Status <Validated>

Rationale It must be ensured that at least no significant workload is added for the AUs
and systems operators as the result of the introduction of the EFPL validation
process

Category <Operational>

Validation Method |<Live Trial>

3 In the quick win evolution only PTRs are provided as soft constraints
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|Verification Method |

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0007

Requirement The NM shall distribute valid extended flight plan messages to ATC Units
concerned by the flight that have previously requested (by subscription or on
demand) to receive flight plan information in the form of extended flight plans.

Title Extended flight plan data distribution

Status <In Progress>

Rationale For the NM to forward trajectory information, and Flight Performance Data, to its

ATC and ATFCM clients. This is expected to ensure that all stakeholders within
the ATM Network share a consistent view on the planned evolution of the flight
and local flight trajectory predictions by the NM client systems is improved
Requirement out of the scope of the PCP and the solution #37.

This requirement is part of ATC distribution to be validated in S2020 PJ18
Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0008

Requirement 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.

Title ‘Normal' flight plan data distribution

Status <Validated >

Rationale To ensure continuity of the flight plan data distribution by NM to ATC Units that
have not requested to receive flight plan information in the form of extended
flight plans.

Category <Operational>

Validation Method |[<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
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REQ]

Identifier REQ-07.06.02-OSED-0001.0009

Requirement When present in an extended flight plan message, the provided 4D trajectory of

the flight (once it is the accepted trajectory) shall be used to perform the flight
plan addressing.

Title Flight plan distribution using EFPL 4D trajectory

Status <Validated>

Rationale For the NM to have a consistent view of the planned route of the flight as the
operator of the flight while determining the addressees for the flight plan
distribution.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0010

Requirement It shall be possible for an authorised ATC unit to retrieve, on request, extended
flight plan information for a given flight from IFPS.

Title Retrieval of extended flight plan information by ATC

Status <In Progress>

Rationale To provide ATC units with the possibility to retrieve extended flight plan

information for a flight. Such a retrieval may, for example, be needed by an ATC
unit that has not automatically received flight plan information from IFPS, for a
flight that has been rerouted while airborne.

Requirement out of the scope of the PCP and the solution #37.

ATC distribution to be validated in S2020 validation activies.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0055

Requirement It shall be possible for an airspace user to retrieve, on request, extended flight
plan information for one of their own flights from IFPS.

Title Retrieval of extended flight plan information by the AU.

Status <Validated>

Rationale To provide airspace user with the possibility to retrieve the EFPL for a flight.

Category <Operational>

Validation Method [<Live Trial>
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|Verification Method |

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
REQ]

Identifier REQ-07.06.02-OSED-0001.0011

Requirement

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

Title

Improve the quality of traffic demand predictions in support of DCB processes

Status

<Validated>

Rationale

4D trajectories and flight performance data included in extended flight plans
shall allow DCB processes to have a better view of Airspace users intentions.
This should allow to produce more reliable traffic counts, occupancy counts and
flight trajectories (times, vertical and horizontal trajectories) in support to DCB
automated processes and human decisions (reference information display
requirements for DCB monitoring in 13.02.03 OSED).

Category

<Operational>

Validation Method

<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
REQ]

Identifier REQ-07.06.02-OSED-0001.0012

Requirement

Access to Flight Performance Data shall be controlled and restricted to ATM
purposes.

Title Flight Performance Data protection

Status <In Progress>

Rationale To ensure confidentiality for commercially sensitive data
Validation planned in V4.

Category <Security>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
[REQ]

[Identifier |[REQ-07.06.02-OSED-0001.0013
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Requirement The NM systems shall support a mixed mode of operations in which only part of
the flights will provide extended flight plan information while the remaining
flights will continue to provide flight plan data according to the current ICAO
flight plan requirements.

Title Mixed mode operations

Status <Validated>

Rationale To ensure continuity of the NM services in the mixed mode environment.
Category <Functional>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0130

Requirement During the transition phase, NM shall support an individual mixed mode of
operations which considers for a same FPL both formats (EFPL and ICAQ) for
flight plan data exchange.

Title Individual mixed mode of operations

Status <Validated>

Rationale To ensure continuity of the NM services in the individual mixed mode
environment.
Added requirement due to traceability with documents: SPR for BT
management (D87) and Step 1 Technical Specification for EFPL V3 Prototype
for SPR.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0050

Requirement The NM shall provide a means to Airspace Users to check the validity of an
extended flight plan prior to the actual submission.

Title Extension of the IFPUV service to extended flight plans

Status <Validated>

Rationale To ensure the availability of the NM IFPUV service for Extended Flight Plans

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]
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Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0060

Requirement The AU shall provide EFPL data with an agreed pre-defined format, and
minimum accuracy, resolution and integrity.

Title Airspace user quality data input

Status <Validated>

Rationale To ensure the accuracy of the computed trajectory prediction

Requirement based on REQ-05.05.02-OSED-0100.0100 [21] and introduced for
traceability reasons with 07.06.02 - D57 — Step 1 Business Trajectory final SPR

Category <Operational>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0001.0065

Requirement NM shall check that the EFPL provided by the AU is sent with the agreed pre-
defined format and within the minimum accuracy, resolution and integrity

Title Verification on EFPL format and conventions

Status <Validated>

Rationale To ensure the correct representation of the AU data in the TP model

Requirement based on REQ-05.05.02-OSED-0100.0200 [21] and introduced for
traceability reasons with 07.06.02 - D57 — Step 1 Business Trajectory final SPR

Category <Operational>

Validation Method |<Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES_TO> <Operational Focus Area>  OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
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4.3.2 Performance requirements

In this version, only high-level performance requirements are provided. Detailed requirements will be
provided in the SPR.

[REQ]

Identifier REQ-07.06.02-OSED-0001.0014

Requirement The introduction of the extended flight plan shall reduce flight plan management
operating costs

Title Cost-effectiveness - reduction of flight planning operating costs

Status <Validated>

Rationale Reference to the benefit mechanism presented in appendix C of the OSED

Category <Performance>

Validation Method [<Gaming+Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0014 <Partial>

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-BMTP.1040 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0001.0140

Requirement The introduction of the extended flight plan shall reduce the number of rejected
flight plan messages and manual interventions

Title Initial flight planning validation — reduction of FPL rejection rate

Status <Validated>

Rationale Reference to the benefit mechanism presented in appendix C of the OSED

Category <Performance>

Validation Method [<Fast Time Simulation+Shadow Mode>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>
[REQ]

Identifier REQ-07.06.02-OSED-0001.0015

Requirement The introduction of the extended flight plan shall improve traffic predictability
Title Capacity - Better use of airspace and airport capacity

Status <Validated>

Rationale Reference to the benefit mechanism presented in appendix C of the OSED
Category <Performance>

Validation Method [<Fast Time Simulation>

Verification Method
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[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0015 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0001.0016

Requirement The introduction of the extended flight plan shall improve flight efficiency

Title Flight efficiency improvement

Status <In Progress>

Rationale Reference to the benefit mechanism presented in appendix C of the OSED
Validation planned in V4 in the context of pre-operational live trials.

Category <Performance>

Validation Method

<Live Trial>

Verification Method

[REQ Trace]
Relationship
<APPLIES TO=>
<SATISFIES>

Linked Element Type Identifier Compliance
<Operational Focus Area> OFA03.01.04 N/A
<ATMS Requirement> REQ-07.02-DOD-0001.0013 <Partial>

4.3.3 Requirements deleted

The following requirements included in the OSED 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-OSED-0001.0004

Requirement

When using the 4D trajectory provided in an extended flight plan message for
the validation of the message, the NM shall allow the trajectory of the flight to
penetrate ATM restrictions for a predefined amount of time/space (use a buffer)
without incurring the ATM restriction.

Title Relaxed route validation

Status <Deleted>

Rationale To take into account the intention of the flight to avoid ATM restrictions
intersected by the flight 4D Trajectory for a very short period of time or distance.
It is expected that in such cases the flight will be cleared by ATC out of the ATM
restriction.
The status of the requirement “Deleted” because no consensus exists yet.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

[REQ]

[Identifier |[REQ-07.06.02-OSED-0001.0005
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Requirement When, in addition to the current flight plan information, only Flight Performance
Data is provided in an extended flight plan message (4D Profile information is
not included in the message) the NM shall use the provided Flight Performance
Data in the calculation of the flight profile.

Title Flight plan validation using external Performance Data
Status <Deleted>
Rationale For the NM to have a view of the planned route of the flight closer to the view of

the operator of the flight while validating its flight plan.
Since the 4D profile is now mandatory EFPL information this requirement is
considered as obsolete.

Category <Operational>
Validation Method |<Live Trial>
Verification Method

1687
1688 [REQ Trace]
Relationship Linked Element Type Identifier Compliance
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1689
4.3.4 Information Exchange Requirements
1690  [IER]
: Interaction Satisfied DOD :
. Intended . Involved Operational s s Service
Identifier Name Issuer e Information Element S g:::,; and | Status Rationale Eiz(r]\ltjilt;g[rnent e
IER-07.06.02-OSED- | EFPL message AU NM Extended Flight Plan UC1: EFPL Validation One-Wa <Validated> | REQ-07.06.02- REQ-07.02-DOD-
EFPL.0010 submission Message -vay OSED-0001.0000 | 0001.0000<Partial>
- UC1: EFPL Validation <Validated>
IER-07.06.02-OSED- Operational Reply Message: : g REQ-07.06.02- REQ-07.02-DOD-
EFPL.0020 ACK message NM o Acknowledgement Message ggﬁ Eggt L‘:&’:{fa"m One-Way OSED-0001.0006 | 0001.0000<Partial>
Operational Reply Message: | UC1: EFPL Validation <Validated>
IER-07.06.02-OSED- : e REQ-07.06.02- REQ-07.02-DOD-
EEPL.0021 MAN message NM AU Refeneq for Manual UC2: EFPL re-validation | One-Way OSED-0001 0006 | 0001 0000<Partial>
Processing Message UC4: EFPL update
. UC1: EFPL Validation <Validated>
IER-07.06.02-OSED- Operational Reply Message: : s REQ-07.06.02- REQ-07.02-DOD-
EFPL.0030 REJ message NM AU Rejection Message 383 Eggt L‘;&’g{fatm One-Way OSED-0001.0006 | 0001.0000<Partiab>
<Validated> | FPL process
extended to
EFPL
IER-07.06.02-OSED- E?gﬁ?g%;;g%%%e ASM NM Temporary airspace closure UC2: EFPL re-validation | One-Wa glgltult)i?)rltr 327 REQ-07.02-DOD-
EFPL.0040 messaqe message notification ; B -vay Message used 0001.0000<Partial>
g already in
operations. No
need for specific
validation
- <Validated> | FPL process
IER-07.06.02-OSED- Extended Flight Plan . P~ REQ-07.02-DOD-
EEPL 0050 FLS message NM AU Suspension Message UC2: EFPL re-validation | One-Way E)I(?tgrlided to 0001 0000<Partial>
- Validated> | FPL process
IER-07.06.02-OSED- Extended Flight Plan . A~ < REQ-07.02-DOD-
EEPL.0055 FLS message NM ATC Suspension Message UC2: EFPL re-validation | One-Way E)étgrided to 0001.0000<Partial>
IER-07.06.02-OSED- | EXiended A Extended Modification UC2: EFPL revalidation |\ | V4% | REQ07.06.02- | REQ07.02.00D-
EFPL.0060 message Message UC4: EFPL update Y OSED-0001.0000 | 0001.0000<Partial>
IER-07.06.02-OSED- | Extended delay UC2: EFPL re-validation <Validated> | REQ-07.06.02- REQ-07.02-DOD-
EFPL 0070 message AU NM Extended Delay Message | (o4 EFp| ypdate One-Way OSED-0001.0000 | 0001 0000<Partial>
Validated> | FPL process
IER-07.06.02-OSED- - . A < REQ-07.02-DOD-
EFPL.0100 DES message NM AU De-suspension Message UC2: EFPL re-validation | One-Way (E)I(:lgrided to 0001.0000<Partial>
lounding member
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: Interaction Satisfied DOD :
Identifier Name lssuer | ntended Information Element Invoived Operational Rulesand |Status | Rationale Requirement Service
Addressees Activities ; : Identifier
Policy Identifier
Validated> | FPL process
IER-07.06.02-OSED- . . S < REQ-07.02-DOD-
EEPL.0105 DES message NM ATC De-suspension Message UC2: EFPL re-validation | One-Way E)‘(:lgrllded to 0001.0000<Partial>
<Validated> | FPL process
IER-07.06.02-OSED- - . A REQ-07.02-DOD-
EEPL.0110 CNL message AU NM Cancellation Message UC2: EFPL re-validation | One-Way g)[(:tgrﬂded to 0001 0000<Partial>
Validated> | FPL process
IER-07.06.02-OSED- ] . i < REQ-07.02-DOD-
EEPL.0115 CNL message NM ATC Cancellation Message UC2: EFPL re-validation | One-Way E)Ic:tgrlided to 0001.0000<Partial>
<In REQ-07.06.02- REQ-07.02-DOD-
Progress> | OSED-0001.0007 | 0001.0000<Partial>
ATC units Not part of
IER-07.06.02-OSED- | EFPL distr bution NM supporti Extended Flight Plan One.Wa solution #37, ATC
EFPL.0120 message EF"PLM M3 | Message UC3: EFPL distribution -ay distribution to be
validated in
S$2020 validation
activities
<In REQ-07.06.02- REQ-07.02-DOD-
Progress> | OSED-0001.0007 | 0001.0000<Partial>
. . . Not part of
EFPL modification ATC units . ; A
E,B,;%?géoz‘osm‘ distribution NM | supporting Sgggggg Modification UC2: EFPL re-validation | One-Way Zgﬁfﬁfﬁﬁ%ﬁc
message EFPLM UC4: EFPL update validated in
S$2020 validation
activities
<In REQ-07.06.02- REQ-07.02-DOD-
Progress> | OSED-0001.0007 | 0001.0000<Partial>
- Not part of
EFPL delay ATC units .
Egj'f%?géoz'OSED' distribution NM supporting Extended Delay Message UC2: EFPL re-validation | One-Way Zz#m,ﬁg?to A[‘;ZC
message EFPLM UC4: EFPL update validated in
S$2020 validation
activities
IER-07 06.02-OSED- ICAO FPL ATC units not <Validated> | REQ-07.06.02- REQ-07.02-DOD-
EFPL 0 13(') distribution NM supporting ICAO Flight Plan Message UC3: EFPL distribution One-Way OSED-0001.0008 | 0001.0000<Partial>
) message EFPLM
Modification ATC units not . - <Validated> | REQ-07.06.02- REQ-07.02-DOD-
ER-07.00.02-0SED- | gistribution NM  |supporting | Modification Message ox EFPL L‘;‘(‘j’::fam“ One-Way OSED-0001.0008 | 0001.0000<Partial>
- message EFPLM )
lounding member
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: Interaction Satisfied DOD :
Identifier Name lssuer | ntended Information Element Invoived Operational Rulesand |Status [ Rationale Requirement Service
Addressees Activities - : Identifier
Policy Identifier
e ATC units not A~ <Validated> | REQ-07.06.02- REQ-07.02-DOD-
IER-07.06.02-OSED- | Delay distribution - UC2: EFPL re-validation -
EEPL.0136 message NM Ellj:;:)pgn’ung Delay Message UC4: EFPL update One-Way OSED-0001.0008 | 0001.0000<Partial>
<In Not part of REQ-07.02-DOD-
Progress> | solution #37, ATC | 0001.0000<Partial>
IER-07.06.02-OSED- | Flight estimation - —_— . A distribution to be
EFPL.0140 message ATC ATC Flight estimation UC3: EFPL distribution One-Way validated in
S$2020 validation
activities
IER-07.06.02-OSED- | FPL request . A <Validated> | REQ-07.06.02- REQ-07.02-DOD-
EFPL.0155 message AU NM Request for FPL data UC3: EFPL distribution One-Way OSED-0001.0055 | 0001 0000<Partial>
<In REQ-07.06.02- REQ-07.02-DOD-
Progress> | OSED-0001.0010 | 0001.0000<Partial>
Not part of
IER-07.06.02-OSED- | FPL request . S solution #37, ATC
EEPL.0145 message ATC NM Request for FPL data UC3: EFPL distribution One-Way distribution to be
validated in
S2020 validation
activities
1691 Table 15: IER layout
1692
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1693 5 Demand data management in Medium term planning

1694 5.1 Detailed Operating Method

1695 5.1.1 Previous / New Operating Method - overview (scheduled

1696 traffic)

1697  The following diagram provides an overview of current operating methods. Explanations are
1698 developed in the next section. Boxes in illustrate the scope of the 7.6.2 project,

1699  while the green or white boxes illustrate related activities but in the scope of other projects.

1700  Only the activities fully included in the M-T planning temporal scope (illustrated with a salmon box in
1701  background) have to be considered for this specific topic.
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1702
1703

1704

1705 The next diagram illustrates the anticipated evolutions: the dark blue colour is used to identify
1706 evolutions in the scope of the 7.6.2 project.

igure 18: Current operating method

1707 Dotted outlines ----- used in current method diagram where replaced by continuous outlines —— in
1708  the new method diagram, illustrate increased robustness / accuracy as a result from earlier visibility
1709 on traffic demand data originating from airspace users during the M-T planning phase.
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Figure 19: New operating method

5.1.2 Current operating method — description

Current operating is illustrated on Figure 18. Two roles are more specifically addressed, the airspace
users role (the commercial / schedule department role and the operational centre role) and the
network manager (NM) role, while keeping in background specific roles at Airports and ATC, as
contributors to the traffic demand management process during the M-T planning phase.

5.1.2.1 Airspace users - Schedule department and operational centre

Flight demand data management is a process initiated by commercial / schedules departments, from
12 to 6 months before each new season: initial scheduled programmes are defined per season,
mainly for internal business planning purposes and for the coordination with airports (in particular for
the airport slots coordination). From about 3 months before the new season starts, initial schedules
are published with some revisions applied later until during the season.
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For the winter season in Europe, starting end of October and finishing end of March, initial flight
schedules (without airport slot confirmation) become available in early July. Flight schedules which
match airport slots become available in early September. By that time, about 80% of the legs are
valid. Early October, 95 % of flight schedules (with airport slot confirmation) are stable and the
remaining 5% are changed during the season.

For the summer season in Europe, starting end of March and finishing end of October, initial flight
schedules (without airport slot confirmation) become available in early December. Flight schedules
which match airport slots become available Early February, with about 80% of valid legs.

Mid February, about 90% of the legs are stable. A slightly higher percentage of planned legs (10%)
are updated during the season, as the summer season is longer a higher number of adaptations, i.e.
for charter, are required.

At early stage of the M-T planning (before the season start), the involvement of the FOC remains
usually limited to ad hoc consultations, specifically required when new city pairs or new aircraft types
are added in the FOC programme. They provide support for validating the feasibility and the viability
of the planned schedules with flight time derived from nominal preferred routing calculation and from
aircraft type performances.

The “Flight schedules” terminology is used to designate a limited set of flight data elements, namely:
the commercial flight identifier, the aerodromes of departure (ADEP) and destination (ADES), the
scheduled departure and arrival times, the aircraft type determining the transport capacity, the block-
time (statistical estimates).

Flight schedules, also nhamed commercial flight plans and expressed in IATA format, are managed
and published by the commercial / schedule departments, mainly for commercial purposes (sales of
passengers tickets) and for the planning coordination with airports.

For AUs still using RPLs, their operational flight planning department produces repetitive flight plans
with a 2D route description. RPLs are delivered, in ICAO format, to the NM central function, during the
last month preceding the season start. During the season, updates to RPLs are communicated when
required (mainly to cover changes in the 2D route induced by the new AIRAC and changes to flight
schedules).

For the vast majority of AUs not using RPLs, the transfer of responsibility between the schedule
department and flight operations department takes place about 72 hours before the effective flight
(from 3 days to 24 hours): operational flight plans are produced by the flight operations departments,
from indications communicated in the commercial flight plans. In most airlines, ATC flight plan (also
named FPL) is derived from operational flight plan. The FPL is delivered to the central NM function in
charge of its checking and its distribution to the involved ATM actors.

Important to note in current method, that ATM actors are not aware of the flight demand planned and
managed by scheduled airlines in coordination with airports, during the M-T planning phase: indeed,
the vast majority of FPLs are delivered to the NM only in the last 10 hours before the effective flight.

The invoked reason by Airlines: ATC flight plan (FPL) is derived from operational flight plan, the one
which is mandatory to calculate the regulatory minimum fuel to be loaded to operate a flight. To have
a maximum accuracy, so a safe but minimum fuel to load, it is important that the influencing
parameters are known, and with a maximum accuracy. So, the calculations are made at a time where
registration of aircraft, upper wind, provisional load, and other operational parameters are known, with
a minimum lead time of 3 hours.
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Commercial flight plan ATC flight plan Operational flight plan

(IATA)
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Figure 20: Flight Plan types
In summary:

e Commercial flight plans are produced by schedule departments at early stage of the
planning, for commercial purposes and for planning coordination with airports;

o Despite a wealth of flight information being available during the M-T planning phase, ATM
actors such as Network Management and ATC do not have access to it. Therefore the
demand picture prior to the day of operation is based only on statistical forecasts and
archive data.

5.1.2.2 Network Management Function (NM)

During the M-T planning phase, the role of the Network Manager is to best anticipate potential
imbalances between demand and capacity, in order to elaborate and assess pre-defined solutions
proposed in reaction to anticipated congested traffic flows.

Early inputs originating a) from AUs and airports about the planned traffic demand and b) from ATC
about capacity and planned restrictions, are key elements required for starting an effective
coordination between the different actors, in order to minimize the impact on operations of proposed
restrictions and pre-defined DCB measures, and for developing the Network operation plan.

It is a rolling process initiated a few months before each new season, producing a network plan which
is progressively completed and iteratively and collaboratively refined with inputs received from AUs
and from local ATC centres, through CDM.

One of the main limitations in the current process is the lack of visibility during the M-T planning
phase of the planned traffic demand from Airspace Users and the difficulty in obtaining reliable
capacity forecasts from ATC.

Ideally, efficient capacity allocation should reflect as close as possible the traffic demand, in order to
maximize the available capacity where other constraints permit.

Capacity forecasts are the results of progressive analysis starting from the capacity plans elaborated
by the local airspace planners (usually on a seasonal basis), the rostering of ATC controllers
(elaborated 12 to 8 weeks before operations), the local capacity plans elaborated in pre-tactical
phase (from 5 days before operations).

The rolling planning of capacity and network operations requires, at each iteration, the best possible
predictable representation of the planned traffic situation (Traffic demand forecast) and the planned
capacity situation.

In current situation, traffic demand forecasts available during the M-T planning are essentially based
on historical data (by default, year-1 traffic representations possibly adapted with statistical traffic
trends for the seasonal planning, the week-1 for the pre-tactical planning), without any consideration
for the traffic demand variation already planned locally by airlines and by airports.

Avenue de Cortenbergh 100 | B -1000 Bruxelles
www.sesarju.eu 89 of 175

lounding members

B <

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



1802
1803

1804
1805
1806

1807
1808
1809

1810

1811

1812
1813
1814

1815
1816
1817
1818
1819

1820
1821
1822

1823

1824

1825
1826

1827
1828

1829

1830
1831

1832
1833
1834
1835
1836
1837
1838
1839
1840
1841

1842

1843
1844

Similarly, available M-T capacity forecasts have limited accuracy, partly due to the lack of reliable
traffic demand forecasts during the M-T planning phase.

A plan built on historical situations with limited view on the future demand can not guarantee efficient
allocation of resources expected from the DCB processes nor the best adequacy with airspaces users
needs.

In the medium term planning phase, NM performs estimated trajectories based on AU’'s flight
intentions (ADES — ADEP) with assigned trajectory derived from historical route data or using either a
route generation tool (such as NM pathfinder tool) or a statistical route catalogue.

5.1.3New operating method — description

As illustrated on Figure 19, the new method proposes to share commercial flight plans, allocated
airport slot and Airlines preferred routing information with ATM actors, to support a better informed
collaborative planning, as early as possible.

The goal is to derive more reliable traffic forecasts needed to support operational use cases
participating to the elaboration of the network operation plan (NOP). It is required for producing more
accurate M-T capacity forecasts (seasonal capacity plans, monthly rostering and pre-tactical sector
opening configurations better fitting the planned traffic) and for developing less impacting DCB
measures with better informed decisions taken in collaboration with airspace users.

More reliable traffic forecast is based on the concept of historical traffic demand data enriched with
early collected information about future flights. This concept of “enrichment” is further described in
project 13.02.03.

The rest of the section will address the following key questions:

e The targeted flight data elements proposed to be collected in medium term planning phase.

e The anticipated evolutions in the roles of actors involved in the management of the flight
data elements.

5.1.3.1 The targeted flight data elements proposed to be collected in M-T
planning phase

Commercial flight plan:

Commercial flight plan encompasses schedule data produced on a seasonal basis, by schedule
departments. It may be revised and fined-tuned throughout the season.

It is assumed that data elements currently used in the commercial flight plan represent the minimum
data set expected for the new method, namely:

e Commercial Flight designator (Airline designator and Flight Number);

e Period of operation (from / to Dates);

e Days of operations (operated days in the week: e.g., 12...67);

e Service type (type of flights: e.g., J for scheduled passenger service);

e Aircraft Type;

e Stations (ADEP / ADES) & passenger Terminal (if applicable);

e Schedule Time of Aircraft Departure and Arrival;

e Block time (statistical estimates).

Additional technical elements may be useful, and in particular:

e Code sharing & operating carrier;
e Onward flight designator (Flight designator of the next leg ensured by the same aircraft).
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In the current method, a flight may be composed of different legs. From there, the need for properly
and unambiguously instantiating each leg.

For more details on standard data elements composing IATA standard schedules records, see
chapters 2, 3, 4, 5 and 7 of the IATA Standard Schedules Information Manual [24]

Expected originator: schedule department

Allocated Airport slots:

Applicable to flights liaising at least one coordinated airport (departure and/or destination), allocated
airport slot data is the result of the airport slot coordination conducted between airspace users and the
airport slot coordinators.

For more details on data elements composing IATA standard schedules records, see chapter 6 of the
IATA Standard Schedules Information Manual, about the airport coordination / schedule movement
procedure

Expected originator: airport slot coordinators, once the allocation is confirmed

Flight ID- Bridge information between commercial and operational flight identification:

Bridge information between IATA and ICAO flight designators is required to facilitate the matching
between a) commercial flight identifier used for commercial flight plans, schedules and allocated
airport slots and b) the operational flight identifiers used by ATM operations and communicated in
ATC flight plans.

It is required to build a consistent view of the flight by consolidating and managing commercial and
operational information delivered by different originators (Airlines schedule departments, Airport slot
coordinators) about the same flight.

Airlines preferred routings:

Airlines preferred routings correspond route preferences defined per city pair, as output of an initial
route analysis performed by flight operation departments when required to assess the operational
feasibility of new schedules and the broad commercial viability of a proposed aircraft type.

The results of the initial route analysis are passed to the commercial/schedule department where the
initial schedule is assessed for commercial suitability, to complete the portfolio of existing research on
the proposed city-pair.

An initial route analysis is performed at early stage of the planning, taking into account airlines
business preferences, nominal aircraft performance, nominal useful load, en-route charges elements,
statistical values for low predictable factors (statistical winds). Its output (see illustration on Figure 21)
can be seen as the first iteration of the network planning trajectory (nominal preferred routing),
providing basic information such as aircraft type, departure & destination airports, flight time, nominal
useful load, 2D lateral route and 3D vertical profile.
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Figure 21: Initial route analysis illustration

When the season is starting, this information may change at any given moment during the planning
phase. It is the reference on which both commercial and performance assumptions are based within
the airline during the planning phase.

Important to note that the operational flight plan and the derived ATC flight plan produced a few hours
before the effective flight could be different without prior notice, as the result of the flight optimisation
process performed by Airlines on the day of operation.

However, the provision of early trajectory information has the potential to significantly improve the
accuracy and stability of the demand picture available to ground actors such as Network
Management, during the medium- term planning phase. User preferred routing information should
also allow increasing the efficiency of the processes of definition and selection of pre-defined ATFCM
scenarios thanks to better understanding of airspace users preferences.

With a non-negligible workload, airlines could be able to deliver preferred routes and, based on
statistical values, usage of these routes inclusive profile for European flights and some long-haul
flights. It would not be necessarily linked to a specific flight, but could be defined by the AU for a
combined city pairs, aircraft type and time period (e.g week day/ night / week-ends).

Considering that the nominal preferred routing is the result of an internal balance between different
cost elements (flight time, fuel cost, en-route charges,...), it could be useful for Airlines to express
different options, with some ranking indications: a primary nominal routing and, optionally for medium
and some long hauls, secondary preferred routing options. Those elements will be developed in the
context of Step 2 activities.

5.1.3.2 Anticipated evolutions linked to improved flight intents collection in
M-T planning phase

The table below provides an overview of activities and actors directly and indirectly contributing to or
benefiting from flight intent collections in M-T planning phase. Elements with a grey background refer
to dependencies outside the scope of the 7.6.2 project:
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jectory final OS

m
O

Activities

Actors

1. Commuplcate seasonal schedule programs and the updates applied AU — Schedule department
to it during the season

2. | Communicate brldge information ~ between commercial and ,\, _ schedule d epartment
operational Flight Id’s

3. Com_munlc_ate the allocated airport slot data and the updates Airport slot coordinators
applied to it during the season

4. | Communicate nominal preferred routing information FOC - Operational Centre

5. |Fine-tune / Coordinate nominal preferred routing options FOC — Operational Centre

NM — Central function

6. | Collect schedule information delivered by Airlines NM - Central function

7. | Collect Flight Id bridge information delivered by Airlines NM - Central function

8. | Collect nominal preferred routing information delivered by Airlines NM - Central function

9. | Collect allpcated airport slot data delivered by coordinated airport NM - Central function
slot coordinators

10. |NM function consolidates early flight intents information originating
from multiple sources (schedules + allocated airport slots + routing), NM - Central function
instantiate per flight and predict missing information

11. NM funqtion produces. trgjeqtory 4D' estima?es. from consolidated NM — Central function
information and from missing information predictions.

12. | Instantiate consolidated flight intent information (repetitive data) for NM — Central function
each planned leg

13. | Seasonal Traffic demand forecasts: historical basis enriched with) NM — Central function in
collected flights intent data collaboration with local entities

14. | Enriched seasonal traffic demand forecasts are made available from G I
the NOP

15. | Develop the seasonal local Capacity plan based on traffic demand
forecasts enriched with flight intents data collected from Airspace] ATC — Airspace planners
users.

16. | Coordinate / consolidate the local capacity plans into a seasonall NM — Central / sub-regional /
network plan Local functions

17.|Seasonal / M-T DCB : identify persistent bottlenecks — airspace /| NM — Central / sub-regional /
flows with anticipated recurrent imbalances between demand and Local functions
capacity

18. | Develop and assess pre-defined DCB measures proposed to solve] NM — Central / sub-regional /
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1907
1908

jectory final OS

m
O

Activities

Actors

persistent bottlenecks

Local functions

impact on operations and on the nominal preferred routings &
planned schedules

Id. [Activities Actors

19. | Assess the impact of pre-defined DCB measures against nominal| _ e
preferred routing and coordinate the effect with AU’s, in order to sl CL%T:%:;?O:‘?'OMI/
minimise the anticipated impact.

20. | Publish in the NOP more robust information about pre-agreed DCB
measures and their anticipated impact on AU’s operations (nominal NM - Central function
preferred routing and planned schedules)

21. |Monthly Traffic demand forecasts: historical basis enriched with NV e (e T
collected flight intents data

22. | Enriched monthly traffic demand forecasts are made available from NV e (e T
the NOP

23. | Develop the monthly rostering of ATC controllers, using in input early
visibility on the planned traffic variation derived from known flight ATC - ???
intents data.

24. |Pre-tactical Traffic demand forecasts: historical basis enriched with Vo @
collected flight intent data

25. | Enriched pre-tactical traffic demand forecasts are made available Vo @
from the NOP

26. | Develop the pre-tactical local Capacity plan based on traffic demand] ATC & NM, sub-regional /
forecasts enriched with flight intent data Local functions

27. | Develop more robust pre-tactical network plan NM Central / sub-regional /

Local functions

28. | Assess and coordinate impact with AU’s, best using information from Vo @
the collected flight intent data

29. | Publish in the NOP the pre-tactical Network plan and the anticipated

NM - Central function

5.1.4 Differences between new and previous Operating Methods

Id. Evolutions Assumptions / need for validation

1. | AUs share with ATM actors, information on§ Early availability of schedule data, with enough
their schedules, from a few months before the] coverage
season start and updated applied during the
season Detailed composition is required

2. | AUs share with ATM actors, bridge] Early availability of Flight Id’s bridge information, with

nding mambers
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| OSED

Edition: 00.05

Evolutions

Assumptions / need for validation

information  between = commercial and
operational Flight Id’s, from a few months]
before the season start and updated applied
during the season

enough coverage
Detailed composition is required

AUs share with ATM actors, nominal preferred
routings , from a few months before the season
start and updated applied during the season

Early availability of nominal preferred routing, with
enough coverage

Detailed composition is required

Early visibility by ATM actors on
routing information

preferred

Nominal preferred routing is more accurate information
than historical data (seasonal / monthly / pre-tactical
special events) in Medium Term

Airport slot coordinators share with ATM|
actors, information on allocated airport slots,
from a few months before the season start and
updated applied during the season

Early availability of allocated airport slot data, with
enough coverage

Detailed composition is required

NM develops the means for collecting early
available flight data information (schedules,
nominal preferred routings) , best using
available data flows

What are the best cost-effective means for collecting
targeted information?

Schedules, allocated airport slots, nomina
preferred routing are consolidated and
instantiated as a consolidated flight intent
information per flight

Feasibility for producing consistent flight intent

information from multiple targeted sources

Schedules will be used to enrich ftraffig
forecasts (seasonal / monthly / pre-tactical
special events)

Positive impact on the predictability of enriched traffic
forecasts

Allocated airport slots will be used to enrich
traffic forecasts (seasonal / monthly / pre-
tactical / special events)

Positive impact on the predictability of enriched traffic
forecasts

10.

Nominal preferred routing will be used to
enrich traffic forecasts (seasonal / monthly
pre-tactical / special events) and historical data

Positive impact on the predictability of enriched traffic
forecasts

11.

Enriched ftraffic forecasts facilitate more)
efficient seasonal capacity planning

Operational usability of collected information -
Appropriate means for its visibility by involved ATM
actors

12.

Enriched traffic forecasts facilitate more
efficient monthly rostering

Operational usability of collected information -
Appropriate means for its visibility by involved ATM
actors

13.

Enriched traffic forecasts facilitate more
efficient pre-tactical network plans

Operational usability of collected information -
Appropriate means for its visibility by involved ATM
actors
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Id. Evolutions Assumptions / need for validation

about anticipated impact on nominal preferred o congested areas (sectors and routes)

routing, about rerouting opportunities, |
published in the NOP, to support AUs inthg e impacton planned DCB measures on AUs
management of their trajectory. preferred routings

e rerouting opportunities

Note: Cells in grey correspond to improvements that are not directly in the scope of business
trajectory management...

5.1.5 Transition from previous to new operating method

Evolutions described in the new operating method towards an initial SBT (see section 6.1.1) are
planned to be progressively developed during step 1.

Some of the targeted evolutions have even planned to emerge from earlier ATM programs (DMEAN):
typically, the development of the DDR phase 2 (DDR2).

Differences in concepts maturity will inevitably lead to a transition scenario, with early developments
(IP1 and SESAR quick wins) paving the way to a full iSBT concept implementation. The following
table provides an overview of the proposed transition scenario.

HIGH LEVEL | DETAILED FUNCTIONS TRANSITION
SERVICE SHER

Early Flight Schedule data and allocated | DDR 2
intents capture airport slots capture

Bridge Flight Id’s data between | DDR 2
IATA and ICAO denomination

Nominal preferred route capture 76.2 Step 1

quick-win
Early Flight Multiple source data consolidation | 7.6.2 Step 1
intents (schedule + NPR) quick-win

consolidation

Production of 4D trajectories from | 7.6.2 Step 1
captured flight intent information quick-win

Table 16: Medium term planning phase: stepped evolution
Functions dealing with the use of early flight intents are developed primary by DCB projects.

The SJU 762 project will mainly focus on the concept of Nominal Preferred Routing and the possible
options for capturing and consolidating it with schedules and allocated airport slot data.

There are three use cases that exploit the Nominal Preferred Routing concept in VP 715 which are
described below:

= UC a: Use NPR to support improved route predictions
The early flight intents collected from multiple sources and their consolidation into “hybrid” 4D
trajectory estimates representing airspace user preferences will be used to support improved

lounding members
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1929
1930
1931
1932
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1934
1935
1936
1937
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1940
1941
1942

1943
1944
1945
1946
1947

1948
1949
1950

1951

1952

1953

1954
1955

1956
1957
1958

route predictions (by adding NPR in the route catalogues used by PREDICT to assign a route
to new intentions).

The NPR routes added to the route catalogue will aim at more accurate routing prediction
when enriching historical traffic samples with early flight intents to generate traffic demand
forecasts used in the pre-tactical DCB process.

UC b: Use of NPR for rerouting proposal

The Nominal Preferred Routes representing airspace user preferences will be taken into
account by the NM when proposing a rerouting for a flight.

This use case has two subcategories:

= UCb1: The rerouting proposals to solve a DCB issue, trying to propose routes as close as
possible to the user’s preferences to off-load the congested sectors

= UCb2: The rerouting proposals to improve flight efficiency by offering more direct routes
making use of the available CDRs, when changes in the CDR availability make possible
the use of a shorter NPR option

UC c: Impact assessment of rerouting scenario

The Nominal Preferred Routes representing airspace user preferences will be used as
reference when assessing the impact of pre-defined RR/FL scenarios. The NM will assess the
impact of pre-defined DCB measures against nominal preferred routing and coordinate the
effect with AUs.

However, as stated before in 2.2.3.2.1, only the first use case (a)has been considered in VP-715:

Usage of NPR to improve traffic demand prediction

5.2 Detailed Operational Scenarios / Use Cases

5.2.1 Operational Scenario

5.2.1.1 Scenario Overview:

The scenario describes traffic demand management based on early flight intents exchanged during
the M-T planning, as envisaged for in the context of short-term evolution..

The operational goal is to provide the Network Management Function with early visibility on early flight

intents

for scheduled traffic, using scheduled data, allocated airport slots and preferred routing

information.
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Figure 22: Improved demand management in the scheduling phase (quick-win evolution)
The scenario is composed of the following activities:

e Airlines / Schedule Departments and Airport Operations Support Units share with the
Network Manager Function data about schedules and allocated airport slot data, by
extending data flows already in use.

e Airlines (Operational Centre) share with the Network Manager Function ‘Nominal Preferred
Routing” information for the scheduled flights they intend to operate.

e The Network Management Function receives, from concerned airlines and airports units,
multi-sources information about schedules, airport slots and nominal preferred routing.

e The Network Management Function consolidates received information and complements it
with predictions based on statistical data, in order to produce 4D trajectory estimates in the
scheduling phase. Resulting consolidation and the generated 4D trajectory estimates will
describe users preferences about schedules and routing.

e Airlines, Airports and the Network Management Function will use users preferences for
assessing the DCB measures impact on preferred routing, schedules and allocated airport
slots. This will facilitate the coordination of route options and the identification of DCB
measures with less impact on airport operations.

5.2.1.2 Nominal Preferred Routing - description

Definition: nominal preferred routing describes user preferences about intended routing for a given
airport pair, a given aircraft type, in nominal conditions.

Required information: as a minimum, the routing information shall be composed of:
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A 2D route description, with speed and level indications.

The 2D route begins and ends with the connecting points of the SID and the STAR and the
codes of the liaised airports

The use of DCT is allowed where accepted in the RAD
The use of CDR1 or CDR2 route portions is allowed
No stay indicator shall be included

Routing options and applicability conditions:

e Where different route is required /envisaged, during week, weekend and night, to satisfy
users preferences or imposed restrictions, several routes options shall be described with
the applicability conditions

Nominal conditions:
e Meteorological conditions: statistical winds models in use by the flight planning system of
AUSs.

e Requested routes shall respect time and level restrictions including those in the RAD at the
time of the processing or required due to 8.33kHz and RVSM checking.

Granularity level:

o Defines the way the nominal preferred routing (NPR) has to be described. Several
granularity options shall be considered, namely:

0 “Route catalogue like”, where preferred routes are defined globally per airport pairs
and for group of aircraft types (aircraft types family)

0 “Schedule like” corresponding to a lower granularity allowing a more direct linkage
between flight schedules and nominal routing preference through a common
commercial flight ID or an operational callsign (ARCID).

e the Validation Exercise 715 [13] concluded that NPR has a granularity similar to the
granularity of the “ Route Catalogue”..

Update cycle:

e Considering that NPR can be defined from a few months before a new season starts,
updates to NPR might be needed during the season, to satisfy evolutions in the Airlines
business preferences or in the RAD restrictions.

e Update cycle could be aligned with the AIRAC changes, at least to reflect changes in the
RAD restrictions published at each AIRAC.

e Updates could be done at Airlines initiative or when incompatibility is detected with
applicable restrictions

5.2.1.3 Flight Id bridge information - description

Definition: Flight Id bridge information refers to a linkage between Commercial Flight Number (CFN)
used in schedules and airport slot messages and the operational Flight Id (callsign) used in ICAO
flight plans and to support ATM operations.

Required information: as a minimum, it will be composed of the following information

e AU prefix + CFN (commercial flight number) + suffix
e ICAO callsign (ARCID)
e Applicability period: wef, from — to.
Granularity level: a minimum would be one linkage for each commercial flight

Update cycle: on Airline initiative, for each commercial flight.
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5.2.2 Use cases

Three different use cases have been identified in the operational scenario described in the previous
section: a) capture, b) consolidate and c) use early flight intents. The next table provides an
overview of the flow of activities associated to each use case. The project scope indicates the
development context of the targeted evolutions.

5.2.2.1 Use cases overview

C NA
5 1)
J.Uld

Id. |Use cases / Flow of activities Project scope
a) Capture early flight intents
1. AU Schedule departments communicate seasonal schedule programs and the DDR 2
updates successively applied to it during the season
2. |AU Schedule departments communicate bridge information between commercial DDR 2
and operational Flight Ids
3. | Slot coordinators communicate the allocated airport slot data and the updates| DDR 2
applied to it during the season
4. | AUs (operational department) communicate nominal preferred routing information SJU 762
6. | Collect schedule information delivered by Airlines DDR 2
7. | Collect Flight Id bridge information delivered by Airlines DDR 2
8. | Collect nominal preferred routing information delivered by Airlines SJU 762
9. |NM function collects allocated airport slot data delivered by coordinated airport sloﬁ DDR 2
coordinators
b) Consolidate early flight intents
10. |NM function consolidates early flight intents information originating from multiple
sources (schedules + allocated airport slots + routing), instantiate per flight and|DDR 2/ SJU 762
predict missing information
11. |NM function produces trajectory 4D estimates from consolidated information and SJU 762
from missing information predictions
c) Use early flight intents
5a.|FOC’s (operational department) fine-tune nominal preferred routing and update SJU 762 / 765
route options considering anticipated DCB imbalances
5b. | The Network Management Function (NMF) coordinates with Airlines routing options SJU 762 / 765
(routing proposals) considering anticipated DCB imbalances
19. | Assess the impact of pre-defined DCB measures against nominal preferred routing SJU 762/ 765
and coordinate the effect with AU’s, in order to minimise the anticipated impact.
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5.2.2.2 Use Case — Capture early flight intents

5.2.2.2.1 Summary

Collection process by the Network Management for early flight intents sent by multiple data providers:
flight schedules, bridge data between commercial and operational Flight ID’s, allocated airport slots,
nominal preferred routing information.

5.2.2.2.2 IP1/SESAR Scope

DDR2/1 project: collection of flight schedules and allocated airport slots, bridge data between
commercial and operational Flight ID’s.

SJU 7.6.2: Nominal preferred routing.

5.2.2.2.3 Planning Level/Flight Phase
M-T planning: seasonal, monthly, pre-tactical phases

5.2.2.2.4 Actors

AU / Airlines schedule departments communicate their seasonal schedules from a few months
before each season. During the season, they also communicate the updates applied to it, as soon as
known and airport slots are cleared

AU / Airlines operational departments communicate nominal preferred routing before each season
and the updates needed to route options during the season

AU / Airlines Schedule /operational departments communicate bridge information between
commercial and operational flight 1d’s. During the season, they also communicate updates applied it,
as soon as known

Airport Support Units (Slot coordinators) communicate allocated from a few months before each
season and the updates applied successively during the season

Network Manager (regional) collects early flight intents information from above listed sources and
manages successive updates in order to get the latest information about early flight intents as known
by their originators.

5.2.2.2.5 Pre-conditions

Schedules are published, usually from three to six months ahead. Updates applied during the season
are possible.

The bridge information between commercial and operational flight id is available at airspace users
side.

Allocated airport slots become available and progressively refined after the bi-annual slot conferences
organised in June for the winter season, in November for the summer season.

Nominal preferred routing: assumed to become available from the schedule publication. Updates
applied during the season are possible.

5.2.2.2.6 Post-conditions
Schedules, allocated airport slots, Flight ID bridge information:

a. Success end state: successful transmission to the network management function, with all
relevant mandatory fields required to start the Flight ID consolidation.

b. Failed end state: failed transmission to the network management function, or missing
mandatory fields relevant for the Flight ID consolidation.
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Nominal preferred routing

a. Success end state: successful transmission and validation.
b. Failed end state: failed transmission or failed validation.

5.2.2.2.7 Notes

Messages formats used to exchange schedules and airports slot are described and published by
IATA Standard Schedule Information Manual (SSIM) [24].

Descriptions of nominal preferred routing and Flight Id bridge information are developed in sub-
section 5.2.1.2 and 5.2.1.3

5.2.2.2.8 Main Flow

1. Airspace Users (commercial/schedule departments) transmit to the Network system,
information about their published schedules, when transmitted to Airport operations
support units: initial seasonal program (summer/ winter) is communicated from a few
months before the new season starts; revisions are communicated during the
season.

2. Airport operation support Units (Airport Slot Coordinators) transmit to the Network
system, information about allocated airport slots: initial seasonal program (summer/
winter) is communicated from a few months before the new season starts; revisions
are communicated during the season.

3. Airspace Users (AU) transmit Nominal Preferred Routing from a few months before
the new season starts; revisions are communicated during the season.

4. Airspace Users transmit the bridge information between commercial and operational
flight id before the new season starts; revisions are communicated during the
season.

5. The network system collects transmitted multi-sources information, manages
received updates / revisions and makes received information accessible to the
Network Management Function.

5.2.2.3 Use Case — Consolidate early flight intents

5.2.2.3.1 Summary:

The Network Management function (regional) consolidates into a common and consistent data set per
flight leg, early flight intents data received from multiple sources and corresponding to different
granularity levels (repetitive schedules and airport slots, preferred routing (route catalogue like or
schedule like) , missing information derived from historical flight plans and statistical predictions for
the missing part).

The “flight leg” notion corresponds to an aircraft flying between 2 airports during a specified time
period (departure time — arrival time) on a given day.

For each leg, a 4D trajectory estimate is produced from the consolidated early flight intents and it is
used to feed network simulation and planning tools during the scheduling phase.

5.2.2.3.2 IP1/SESAR Scope

DDR2/1 project: consolidate flight schedules and allocated airport slots, bridge data between
commercial and operational Flight IDs.

SJU 7.6.2: additional consolidation of flight schedules and allocated airport slots with nominal
preferred routing.

5.2.2.3.3 Planning Level/Flight Phase
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M-T planning: seasonal, monthly, pre-tactical (D-6 to D-1) phases

5.2.2.3.4 Actors

Network Manager (regional) consolidates into one record per leg early flight intents information
received from multiple sources and corresponding to different granularity levels.

Network Manager (regional) and AU Flight Operations Centres (FOCs) cooperate and apply the
necessary corrections to solve anomalies detected during the consolidation process

The Network System produces 4D trajectory estimates from collected information (after correction of
detected anomalies) and from statistical estimates for the missing part.

5.2.2.3.5 Pre-conditions

Schedules, allocated airport slot and NPR data is available in the Network system

5.2.2.3.6 Post-conditions

e Success end state: successful consolidation leading to the generation of a 4D trajectory
estimate.
e [ailed end state: failed consolidation or failed generation of the 4D trajectory estimates.

5.2.2.3.7 Notes
e None.

5.2.2.3.8 Main Flow

1. The network system identifies the flights planned to fly from scheduled data and
from allocated airport slots data captured in the Network system.

2. The network system will use flight Id bridge information to support information
linkage between sources using CFN (commercial Flight number) and sources using
operational flight ID (ICAO callsign — ARCID).

3. The network system transforms in a common and consistent data set describing
each flight leg, early flight intents data derived from multiple sources.

4. The network system shall follow a set of priority rules to resolve possible
inconstancies between information sources

5. Network Manager (regional) and FOC cooperate and apply the necessary
corrections to solve anomalies which could not have been solved automatically by
the network system.

6. The network system produces “hybrid” 4D trajectory estimates representing
airspace user preferences. They are derived from flight schedules, allocated airport
slot and nominal preferred routing and for the missing part (data elements not
covered by previous sources) from historical or statistical information available by
the network system.

5.2.2.4 Use Case —Use early flight intents

5.2.2.4.1 Summary:

The early flight intents collected from multiple sources and their consolidation into “hybrid” 4D
trajectory estimates representing airspace user preferences will be used to support the following
planning /coordination activities:

¢ FOCs fine tune nominal preferred routing and update route options considering anticipated
DCB imbalances.

e NM functions coordinate with Airlines routing options (routing proposals) considering
anticipated DCB imbalances.
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e Assess the impact of pre-defined DCB measures against nominal preferred routing and
coordinate the effect with AUs, in order to minimise the anticipated impact.

e Enrich historical traffic samples with early flight intents to support the DCB iterations
organised during the M-T planning (scheduling phase). Monitor impact on predictability.

5.2.2.4.2 IP1/SESAR Scope

DDR2/1 project: enrich traffic samples with early flight intents derived from flight schedules and
allocated airport slots.

SJU 07.06.02: use the user preferred routing information to support above listed activities

SJU 13.02.03: enrich and monitor traffic sample predictability from collected early flight intents,
including user preferred routing information.

5.2.2.4.3 Planning Level/Flight Phase

M-T planning: seasonal, monthly, pre-tactical (D-6 to D-1) phases.

5.2.2.4.4 Actors

The Network Manager Function (regional / sub-regional / local) assesses the impact of pre-
defined DCB measures using 4D trajectory estimates representing airspace user preferences as
reference.

AU / FOC analyse and fine-tune route options considering anticipated DCB imbalances

The Network System and FOCs coordinate pre-defined DCB measures and route options in order to
limit impact on airlines business.

5.2.2.4.5 Pre-conditions

4D trajectory estimates representing airspace user preferences are available for a significant
proportion of (scheduled) traffic.

5.2.2.4.6 Post-conditions
a. Success end state: successful assessment and/or coordination

b. Failed end state: failed consolidation or failed assessment of DCB measures.

5.2.2.4.7 Notes
None.

5.2.2.4.8 Main Flow

1. From a few months before the new season starts, the Network Manager Function
(regional / sub-regional / local) has to develop “pre-defined DCB measures” as a
set of DCB tools to manage anticipated Demand / Capacity imbalances.

2. To prepare the coordination with airlines, an impact assessment of pre-defined
DCB measures is initiated by the Network Manager Function, using 4D trajectory
estimates representing airspace user preferences as reference.

3. Impact assessment results are coordinated between the Network Manager
Function (regional / sub-regiona / local) and airlines.

4. As a first outcome of the coordination process, pre-defined DCB measure are
adapted to reflect received feed-back from stakeholders: on-load / off/load effect,
impact on Airlines routing preferences,...

5. As second outcome of the coordination process, Airlines, being informed of
anticipated recurrent bottlenecks for the coming season, may want to adapt their
routing preferences between specific city pairs or applicability conditions.
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6. Airlines communicate changes to their routing preferences on applicability
conditions to the Network system during the season.

7. Received updates to nominal routing preferences are used by the Network system
to support the next iterations of the DCB process, enabling the progressive
refinement of the impact assessment of DCB measures.

5.3 Requirements
Note: in this section, the term “Network Manager” encompasses both NM systems and human
operators.

5.3.1 Operational requirements

[REQ]

Identifier REQ-07.06.02-OSED-0002.0000

Requirement The Network Manger (NM) shall be able to receive nominal preferred routing
information and associated messages transmitted by Airspace Users.

Title Reception of nominal user preferred route information

Status <In Progress>

Rationale To enable the use of nominal preferred route information by network processes.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0002.0001

Requirement The NM shall check the validity of the received nominal preferred route
information in terms of syntax and respect of constraints. Airspace users shall be
informed of errors detected (warnings).

Title Verification of nominal preferred route information

Status <In Progress>

Rationale Nominal preferred routes sent by airspace users shall comply with syntactic rules
as well as RAD permanent constraints.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO=> <Operational Focus Area>  OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
[REQ]

|Identifier |[REQ-07.06.02-OSED-0002.0002

lounding mambers

- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

| =¥ ywwosesarju.eu 105 of 175
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



2226
2227

2228
2229

2230
2231

2232
2233

Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016 Edition: 00.05.01

Requirement

The NM shall be able to treat nominal preferred route information received with
different levels of granularity and details.
Nominal preferred route information can be provided by Airspace User either:
- per city pair and aircraft type
- or per "commercial"/schedule flight.
The Nominal preferred route description can include:
- an "ICAO field 15" like route
- a 4D trajectory
- a combination of "ICAQ field 15" like route and 4D trajectory

Title Nominal preferred route information - different levels of granularity and detail

Status <In Progress>

Rationale Depending on airspace users’ processes and system capabilities, nominal
preferred route information may be provided with different level of granularity. A
unique flight data set shall be defined (a subset of Extended Flight Plan data) with
a number of optional fields.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0002.0003

Requirement

The NM shall use the nominal preferred route information to improve network
traffic demand predictability from the medium term planning phase, in order to
support a robust network plan which best reflects airlines routing preferences .

Title Nominal preferred route information - Consolidation of traffic demand predictions
in medium planning phase

Status <In Progress>

Rationale In medium term planning phase network traffic demand prediction is elaborated
based on historical data enriched with additional information coming from different
sources (airline schedule, airport slots, ...). Nominal preferred route information
shall be used when historical data is not available (new city pair) or to derive more
accurate 4D trajectory calculations.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

[REQ]

|Identifier [REQ-07.06.02-OSED-0002.0004
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Requirement

When elaborating predefined DCB/ASM scenarios, the NM and other involved
stakeholders involved in the CDM processes shall have access to nominal
preferred route options, in order to select re-routing proposals which are the
closest to nominal preferred routes expressed by the airlines or to select DCB
measures which are impacting the least airlines preferred routing

Title Nominal preferred route information - Use in the context of predefined scenarios

Status <In Progress>

Rationale Nominal preferred route information will provide a better view of flight intent and
facilitate the impact assessment of DCB/ASM solutions measured against airlines
routing preferences.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0002.0007

Requirement

When NM uses the statistical route to plan the trajectory for a flight, not only the
city-pair shall be considered but more detailed statistics such as per airline,
aircraft type, days the week.

Title Improved NM assign route estimation in medium term

Status <In Progress>

Rationale To increase accuracy in traffic demand prediction

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
[REQ]

Identifier REQ-07.06.02-OSED-0002.0008

Requirement

The NM shall use advanced route generation tools to estimate the planned
trajectory of a flight when neither NPR or historical data are available in medium
term planning phase

Title NM assign route estimation in medium term

Status <In Progress>

Rationale Historical data is not available in a number of cases such as an AU operating a
city pair or significant change in airspsace/route structure has been applied in the
new AIRAC cycle.
NM already use a route generation tool (Pathfinder) to plan trajectories but VP-
715 exercise has highlighted the need to improve the tool.

Category <Operational>

Validation Method

<Live Trial>
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|Verification Method |

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

5.3.2 Performance requirements

[REQ]

Identifier REQ-07.06.02-OSED-0002.0005

Requirement The use of nominal preferred routing information shall contribute to Cost-
effectiveness KPA performance target, through earlier and better predicted traffic
demand from medium term planning phase, needed to support cost / effective
resources / capacity allocation adapted to traffic demand

Title Cost-effectiveness - more efficient resources /capacity allocation

Status <In Progress>

Rationale Reference to the benefit mechanism presented in appendix C of the OSED

Category <Performance>

Validation Method [<Fast Time Simulation>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0014 <Partial>

[REQ]

Identifier REQ-07.06.02-OSED-0002.0006

Requirement The collection of nominal preferred route information shall support flight efficiency
improvement, through routing optimisation by airlines, during the scheduling
phase (M-T planning), with information derived from the M-T DCB process
(anticipated bottlenecks) and from the planned changes in the airspace
availability.

Title Flight efficiency improvement

Status <In Progress>

Rationale Reference to the benefit mechanism presented in appendix 3 of the OSED

Category <Performance>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES_TO> <Operational Focus Area>  OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0013 <Partial>
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5.3.3 Information Exchange Requirements

2254 Due to the low maturity level of the concepts, this section will not be developed in SESAR 1. Only requirements
2255 related to the NPR will induced IER. Improvements on statistical methods or route generation tools have no
2256 impact on information exchanged since it is an internal NM or Local ANSP process.
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6 The iSBT and iRBT

6.1 Detailed operating methods
6.1.1 The iSBT

6.1.1.1 Previous operating methods
The iSBT concept covers two processes in current operations:
e The flight planning process in short-term planning phase.
e The collection of flight intentions in medium-term planning phase.

Previous operating methods for these two processes are detailed respectively in sections 4 and 5 of
this document.

6.1.1.2 New Operating Methods

6.1.1.2.1 Content of the iSBT in Step 1

The content description of the iSBT strongly relies on quick-win evolutions presented in sections 4, 5
as well as trajectory information defined in the context of ICAO-FF-ICE increment 1. In this section, as
well as along the document, the EFPL is taken into account as a concept fully compliant with the
eFPL as defined in ICAO.

There are two phases in the SBT lifecycle, each one operating different type of information that will
depending of the timeline:

* Scheduling phase. This phase starts some months before to the day of operations and
the scheduling information used during this phase will not be necessarily detailed (e.g.
NPR).

o 4D trajectory planning phase. This phase starts when the planning of the trajectory for an
individual flight begins, i.e. whenever the AU submit a “planning EFPL” or a “filed EFPL".

The following table provides a summary of the content of the iSBT depending on the planning phase.

PHASE ISBT DATA | TRAFFIC SUBMISSION / UPDATE PROCESS | REMARKS

CONCERNED
SBT Schedule Scheduled First iSBT shared after the IATA | In the scheduling phase,
Scheduling data traffic slot conference or later | the iSBT data will not be
phase / (depending on the type _of p_rovided per indivigil_Jal
ATM Medium- scheduled airline, see section | flight but per “repetitive

3.3.1. Update of the iSBT at each | flight leg”

term . -
planning(mont et See section 5.1.3.1 for
hs, weeks, more  details

NPR Included (optionally) in the first

days  before iSBT submitted. The NPR data

ops) updated in the iSBT whenever
required (e.g. change of route
structure at a new AIRAC cycle)
Airport slots
4D trajectory | GUFI All Included in all related (extended) | See ICAO  FF-ICE
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PHASE ISBT DATA | TRAFFIC SUBMISSION / UPDATE PROCESS | REMARKS
CONCERNED
planning flight plan updates documentation
phase
ATM Short Extended All Similar to | Extended Flight
FPL data submission/validation/update data will include all

term planning process of current ICAO flight | elements detailed

(day of plan (see more detailed in section | section 4.1.2.1 as well
operations) 6.1.1.4). as some additional
elements (see §6.1.1.4)

It will progressively evolve
according to ICAO FF-ICE
increment 1 provisions.

Table 17: Content of the “iSBT” in Step 1

6.1.1.3 The GUFI

The GUFI is recognised to be an important element of FF-ICE, allowing unambiguous identification of
which information relates to which flight without the need for mapping details such as ADEP, ADES,
Callsign and EOBT, as is done today in most systems with occasional incorrect results.

The GUFI is currently discussed in the context of ICAO working groups.

Among others statements, there is an agreement that the GUFI will be assigned whenever an ATM
flight is instantiated. Considering the current definition of the iSBT in Step 1, the GUFI should be
allocated at the initial submission of the EFPL/eFPL in short term planning phase since no
instantiated flight information is expected to be exchanged in medium-term planning phase. However,
NM could pre-allocate the GUFI under agreement with an airline or operator that is willing to engage
in these planning activities and to use the GUFI when ‘submitting’ the eFPL.

6.1.1.4 The Extended Flight Plan as iSBT element

The Extended Flight Plan as introduced in section 4 of this OSED corresponds to a quick win
implementation in IFPS zone. A more advanced version of the Extended FPL will be defined to align
with the ICAO FF-ICE increment 1 (eFPL) while integrating SESAR Step 1 requirements.

In terms of information content, the advanced version of the Extended Flight Plan will include at least
the following data:

o All EFPL data defined in Section 4;
e The GUFI;
¢ Additional new data elements:
o Airport slots reference (if the flight is departing/arriving from/to coordinated airports).

o Indication of Target Times applied to generate the 4D trajectory. This is an optional
information, not included in the initial submission of the EFPL, only in subsequent
updates when target times are issued (e.g. EOBT - 2 hours).

o Departure and arrival runway

o Additional information on each point of the trajectory (see 11.01.02 OSED [12] and
Appendix B):

= Min/Max altitude on each point of the trajectory.

= The uncertainty sigma in all four dimensions e.g.: to model uncertainties in
wind predictions.
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o Aircraft equipment/capability elements necessary to ensure the compliance of certain
measures (e.g. ADS-C for ETA min/max exchanges or a FMS RTA function to follow
a CTA).

Note: Coordination with WP5 team was conducted to specify if or which aircraft
capability elements should be included in the advanced EFPL. There was no clear
consensus due to the lack of maturity of the subject. Therefore the 7.6.2 D56 BT
OSED does not cover this attribute and it remains an open point to be addressed
during SESAR2020.

6.1.1.5 The iSBT submission, verification process and agreement
process

Processes and rules will be different in medium and short term planning phases.

In the scheduling phase (ATM medium-term planning phase), both schedule and the iISBT will be
provided per “repetitive” flight leg. There will not be a formal submission process of the iSBT but
errors and inconsistencies compared to the already known airspace structure and availability will be
detected and notified to the airspace users.

In 4DT planning phase (ATM short-term planning phase), iSBT submission and verification and
validation processes will evolve compared to current flight plan validation process. Main differences
are:

e The use of new SWIM-based services for the submission of the iSBT in FIXM format.

e More frequent updates of the iISBT (compared to the ICAQO flight plan) as more detailed
information is provided.

e Almost fully automated verification and validation processes (much less manual corrections
by NM operators) when submitting a flight plan message.

In accordance with future FF-ICE increment 1 provisions, the verification and validation
processes of the iISBT will include at least three distinct checks as followed:

0 Check for compliance with the format and data conventions (semantic and syntax
checkings);

0 Check to the extent possible, for compliance with required operating approvals such
as over-flight approvals, approval at destination aerodrome

o Check for completeness and, to the extent possible, accuracy for compliance with
any applicable hard constraints known at the time. In case of non-compliance a
negotiation phase will be launched by NM.

e In accordance with the latest version of the FF-ICE increment 1 provisions (which are
reasonably stable at the date of the release of this document); there will be two different services
associated with a submitted flight plan (preliminary and filed) in the 4DT planning phase ( ATM
short term planning phase):

o Planning service. This is an optional service that will be invoked by the Airspace
User through a Preliminary flight plan submission (flight plan submitted in “planning
state”). The AU will send an EFPL with its preferred trajectory (desired trajectory) -
taking into account the required hard constraints that have been previously
published-.

The planning service is intended to serve two main purposes:

= To enable NM to obtain an earlier, more detailed and more accurate
assessment of the anticipated traffic demand.

= To allow feedback and negotiation to occur in order to reach agreement on a
flight plan that best meets the objectives and constraints of the AU and NM. A
negotiating trajectory could be provided by NM as a proposal to the AU which
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the AU is at liberty to either use or ignore in favour of its own processes for
trajectory determination.

Several processes may trigger or contribute to trajectory negotiation in a pre-flight
phase, namely:

= Flight plan submission and acceptance i.e. through submission of the desired
trajectory within the preliminary flight plan by the AU in the planning phase.

= Flow management processes and associated measures (e.g. ATFCM
regulations, STAMs, re-routing scenarios)

= Airport CDM TSAT allocation process™.

Additionally, any AU may desire to test alternative trajectories during planning
without changing the current stated intention. Consequently, they will be able to
send a “Trial Request” > which is a request from which NM is not retaining the
information, but simply assessing the request as a ‘what-if’. After the evaluation of a
Trial Request, NM will continue to use the previously submitted preliminary flight
plan. However, the AU may decide to update his flight intentions via submitting an
update to the preliminary flight plan due to the positive result of the Trial Request.

Once a valid and stable flight plan will be agreed (NM shared an agreed trajectory),
the AU will send a “filed” flight plan to NM including a filed trajectory. No update to
the planning status should be expected after a filed flight plan is submitted as the
preliminary flight plan no longer represent the AU’s intent.

Filing service. This service allows an airspace user to file and amend a filed flight
plan and receive acknowledgement and error conditions. It is triggered by the AU
basically when submitting a flight plan in “filed state”. This could take place

= when the AU files directly a flight plan without having executed any previous
negotiation process. See Figure 25.

= following a planning period of negotiation during which, ideally, a trajectory
acceptable to both AU and NM has been determined (agreed trajectory).

Once a filed flight plan has been submitted for the flight it becomes the reference for
all ATM purposes and the Preliminary flight plan is no longer relevant. Cancellation
of the filed flight plan will result in the removal of both the filed flight plan and the
Preliminary flight plan data.

This EFPL in “filed status” will include the filed route/trajectory as calculated by the
AU which ideally will match the negotiated route/trajectory achieved during the
planning process. The filed extended flight plan (once it is ACK by NM) will be
distributed to ATC and other regions and airports. At this stage, the EFPL
information will be shared with EFPL capable stakeholders whereas the ICAO flight
plan will still be sent to all.

Once an EFPL/trajectory is “filed” it triggers both the FO and the iRBT creation and
becomes the reference trajectory for traffic prediction. Any parallel submission of an
EFPL (including a negotiating trajectory) to the planning service it is a Trial Request
and it will be considered as a “what-if request” not impacting traffic predictions (the
existing flight plan remains the intent). At the actual off-block time or when a CDM
event occurs at some airports, the filed flight data can no longer be modified by the
AU as it requires coordination with ATC.

 This process will not be further contemplate in the planning service. It is considered a very dynamic process
that it is too close to EOBT to trigger any feasible trajectory negotiation. Hence, it has been considered out of

scope.

5 A Trial Request will not be accepted unless a flight plan (preliminary or filed) has already been submitted for
the flight. Unlike the Preliminary Flight Plan, a Trial Request can be provided after the associated flight plan has
been filed. The Trial Request should therefore also contain the relevant GUFI.
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The following table summarises the trajectory groups considered in SESAR Step 1
per service:
Service/States Flight plan Trajectory issued by AU Traje(:; ?l(hlnssued
- _ Desired Negotiating
Planning Preliminary Negotiating (Trial request) Agreed
Filed .
Filing Filed Negotiating (Trial request to planning Eegotlatlng
- greed
service)

Table 18 Trajectory types considered in SESAR Step 1

e Agreements reached during planning may change in response to changing conditions.
Planning may also continue after filing to accommodate these dynamic conditions.
Considering this, planning and filing phases should not be treated as exclusive nor
sequential, they refer to the same flight and may run in parallel and be overlapped.

For example, a trial request (to the planning service) may be started for a flight that has
already entered the filing process i.e. it has been already filed (see step 5 of figure 24).

The next figure illustrate the timeline when the flight planning service is used before
submitting a filed flight plan. Different steps have been added in the understanding of the
overall process.

3. AU may send 6. AU may send
Trial Request = Trial Request
(Negotiating trajectory) E?i.PFLOD(i:;:trl:i:aaun:n (Negotiating trajectory) |7. Flightunder
to ATC ATC control
Planning service - iSBT ATC
A Y
A -
Scheduling . Filing service - iRBT
phase

1. Scheduling 2.AU sends 4. AU sends
' data Preliminary EFPL Filed EFPL
(desired trajectory) (filed trajectory)
iSBT crestion Negotiation iRBT creation

starts

Figure 23 Planning and filing service

The Figure 24 pictures the steps and the timeline of the overall process in case the AU
decides not to use the available planning services at first instance (as it is optional) before
filing a flight plan.
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4. AU may send
Trial Request

3. FO creation and (Negotiating trajectory) 5. Flight under
EFPL Dissemination ATC control
to ATC Con

Planning seryice - iSBT ale
A 4
Scheduling A Filing service - iRBT
phase
1. Scheduling 2,:'“’;‘; ;‘;’;’:
data (filed trejectory)
iSBT creation iRBT creation

2421
2422 Figure 24 Only filing service
2423 » Response messages: NM will provide feedback on each flight plan submitted by an AU.
2424 Depending on the service, the response message will be composed of either:
2425 o asubmission response plus a planning status message, or
2426 o asubmission response plus a filing status message.
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AU | I ﬂ:..-..é;u.HNMin behalf
" of ANSP
Get Published Constraints 2 ?
Formulate

Preliminaryl Planned Submission (w/Desired Trajectory) S
FPL _ Submission Response * [TData Acceptability

Planning Status Message* (w/ Negotiating) | |Planning response

"

Incorporate '
Constraints Provide Negotiating (w/ Updair;Desited)_?.

Submission Response * Data Acceptability

Planning service

_ Planning Status Message* (w/ Negotiating) | |Planning response

(Planning Status Message of Accepted - concludes the negotiation)

May share Agreed

Formulate

Filed FPL Filing Submission (w/ Filed Trajectory)

Submission Response i Data Acceptability
e |
Filing Status Message (PTRs + Agreed) Flight Plan ACP/REJ

May share Agreed

Filing service

* May be combined into one response

Figure 25 Main exchanges between AUs and NM concerning Planning and Filing states/services

These messages exchanged between AU and NM as appearing in Figure 25 are all
computer — generated. A more detail description is explained below:

o Submission response refers to a synchronous response provided immediately to
the originator indicating whether the message can be accepted or not:

(i) Acceptance: the flight data has been accepted by NM and has resulted in an
update to the flight data maintained by NM.

(i) Rejection: the flight data cannot be processed or does not meet NM specific
rules for data acceptance

(iii) Manual processing: the provided information has been referred for manual
processing. It is a first holding response which will be followed by another
response with the correspondent rejection or acceptance.

o The Planning or Filing Status message provides information concerning primarily
the status of the route and trajectory. As this status may change over time the Filing
and Planning Status messages are asynchronous and may be updated periodically,
meaning that they can be received without the AU having submitted a message.

= Planning Status message: It can therefore be repeated as operational
conditions change and previous constraints are removed or new
constraints become necessary, providing the operational feedback. It
contains the negotiating trajectory.

= Filing Status message: this message contains the agreed trajectory and
PTRs information. The notion of the agreed trajectory has been introduced
to reflect the ATM view of the trajectory when accepting the AU’s filed
trajectory. The filing response may not be a quick response after the filing
submission due to its dependency to the flow management process. It also
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2453 should be updated as necessary to reflect changes in the environment

2454 which may affect the flight.

2455 The availability of two types of response provides NM with greater flexibility, enabling the
2456 acceptance of a submission and retention of the flight intent for planning purposes while, at
2457 the same time, is able to indicate that, for instance, the 4DT does not comply with all
2458 existing constraints. This is intended as a feature of the planning service as it facilitates the
2459 subsequent negotiation of the optimal trajectory.

2460 The content of the message exchanges between NM and the AU is described in more
2461 detail in the following Table 17:

2462
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2463
2464
2465

Submission Planning Status Message Filing Status Message
Ereeslgt?agse to (related to 4DT) (related to 4DT)
EFPL status) Acceptable (Concur) Negotiate Not Acceptable (Non-Concur) Acceptable Not Acceptable
(Concur) (Non-Concur)
Accepted The desired trajectory is | The desired route is The desired trajectory is not acceptable Flight Plan Filed | ANSP maintains
acceptable without the acceptable and would be and would probably result in a rejection data. Flight plan
need for modification. accepted if filed, but the or at least an error indication if the flight not eligible
This should mean that if | trajectory determined by plan were to be filed.
the flight plan were to be | NM has included additional An automatic or manual
filed, it would be constraints and/or has correction/modifications have been made
accepted. applied environmental he 4DT and ret d as th
factors resulting in a to the 4DT and returned as the .
different trajectory negotiating trajectory in order to make it
(negotiating trajectory) acceptable.
returned as feedback.
The AU is expected to
assess the feedback and
determine whether or not it
wishes to amend it's
desired trajectory
Rejected The 4D trajectory has Alternative 4DT proposal may be N/A N/A
not been modified. provided by NM as an additional service

Table 19 Content description of the exchanges between NM and the AU
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6.1.2 The iRBT

NOTE: THIS SECTION DOES NOT AIM TO COVER THE FULL SCOPE OF THE IRBT CONCEPT.
IT IS DEVELOPED FROM THE NETWORK PERSPECTIVE FOCUSING ON THE TRANSITION
FROM ISBT TO IRBT AND THE IMPROVED LINK BETWEEN PLANNING AND EXECUTION

6.1.2.1 Previous operating methods

In current operations, several processes take place in the short-term planning phase impacting the 4D
trajectory that is planned to be flown as illustrated below.

ﬁlight

planning

244 ICAO Flight plan

cToT
AT OVl ) m emm— | ST Planning
aliocation agreements
ST today

Dynamic DCB )%

AT,
¥ ToT

Airport CDM

Pre-departure ATC

Figure 26: Current “agreements” in short term planning phase
Some remarks on the diagram above:

e The flight plan submission and validation can be considered as an agreement regarding the
compliance of the “trajectory” with regard to hard constraints (see more details on the flight
planning process in section 4 of this OSED and the IFPS User Manual document)

e The ATFCM slot allocation process impacts the departure time'® and consequently the 4D
trajectory to be flown (see more details in the ATFCM user Manual Document). It must be
noted that this process has also an indirect impact on planned 3D routes since for a
proportion of the traffic airspace users decide to change the route and/or flight levels in the
flight plan to avoid an ATFCM regulation and associated delay"’.

e The assignment of the TSAT and TTOT at CDM airports impacts as well the departure time
and consequently the 4D trajectory'® (see Airport CDM implementation User Manual [25]).

e Local dynamic DCB processes impact trajectories for a limited proportion of the traffic by
issuing targeted STAM measures (e.g. re-routing, level capping, see 13.02.03 OSED for more
details).

For each flight in ECAC area the Flow Management service (ETFMS system) calculates and updates
along its life-cycle (from FPL creation until flight termination) a network planning trajectory which takes

1 OnIy for flights impacted by ATFCM regulations
" Moreover some re- routing/level capping scenarios are performed through the application of “zero-rate’ ATFCM
regulatlons
®The departure airport CDM process may impact also the allocated SID and consequently the 4D trajectory.
ThIS is not funher mentioned in this document for simplification purpose.
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into account all aforementioned elements (Flight plan, CTOT, TSAT, TTOT, STAM measures) in
planning as well as real time traffic events in execution.

This 4D trajectory is primarily used for network traffic demand evaluation purpose. As it is a
prediction, not a formal agreement, it cannot be assimilated to the agreed trajectory in planning
phase. However, this trajectory is currently the only consolidated 4D trajectory data in the ATM
system available integrating all “agreements” concluded in the planning phase.

In the future, considering the introduction of the extended flight plan, this network 4D trajectory should
become closer to the agreed trajectory in the planning phase as it will integrate the filed trajectory
calculated by the FOC as part of the operational flight plan.

Transition from iSBT to iRBT:

Note: There are different perspectives that currently exists to determine de transition from SBT to
RBT (either Step 1 and/or Step 2).In this section only the perspective of 07.06.02 -D56- Step 1 BT
OSED is described, see Appendix E for further information on the rest of alternatives.

The iRBT creation is triggered by the AU when submitting a filed flight plan (with a filed trajectory).
However the iRBT creation does not corresponds necessary to the transition iISBT/iRBT.

The transition from iSBT to iRBT is envisaged as a progressive and smooth transformation starting
when the filing event takes place (the AU submits the filed trajectory approximately 2 hours™® before
EOBT) and therefore the iRBT is created. The transition is completed at the actual off-block time (i.e.
when the AU can no longer change the filed flight plan) or when a CDM event occurs at some
airports. At this very moment the flight starts to be under ATC control.

The following diagram summarises this option on a flight timeline basis:

Distribution of Transition
flight plan information iSBT >> IRBT
to ATC completed
iSBT
TRANSITION y AOBT

t iRBT @

Scheduling

phase Transition
iISBT>>iRBT

starts ATC

ISBT
creation

Filing event
Submission filed trajectory

Submission desired
trajectory

Figure 27 Transition from iSBT to iRBT

In current operations a single milestone cannot be identified corresponding to this transition as there
is not a unique integrated agreement process in planning phase. The following milestones are
potentially contributing to the progressive transition from iSBT to the iRBT.

I19 This is to be considered only as an order of magnitude

Junding mambers

“ g Avenue de Cortenbergh 100 | B 1000 Bruxelles

o w W sasanu. eu 120 of 175
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016

Edition: 00.05.01

2515
MILESTONE PROCESS WHEN REMARKS
IMPACTED
Initial  flight plan | Flight planning EOBT -3 Hours EOBT- 3hours corresponds to a
submission requirement (IFPS user manual)
The majority of flight plans are
submitted between 6 to 3 hours
before EOBT. Around 10% of flight
plans are submitted after EOBT -3H.
Publication of the ATFCM slot allocation | EOBT -2 Hours Slot Allocation Message (SAM)
ATFCM slot
Refuelling completed Flight operations Depending on flights | Sometimes, low-cost airlines refuel
and airline with the PAX on board very shortly
STAM prior STD
45 minutes before
EOBT is an order of | Once this milestone is achieved, a
magnitude (not | re-routing/Level capping measure
standard) (inducing extra-fuel cost) becomes
very costly. Flexibility on a STAM re-
routing/level capping measure is
highly reduced.
TSAT issuance Airport CDM process 20 to 40 minutes | Only a limited number of airports.
before off-block . .
Procedure depending on airports
“Freeze”® of the | ATFCM slot allocation | Take-off - ~30 Parameter depending on airports.
ATFCM slot minutes
Flight enters under | Flight planning Either at take-off or | Once this milestone is achieved the
ATC control. off-block depending | NM  does not accept any
on departure airport submission./change of certain types
of information i.e EOBT and/or route
from the airspace User. Changes are
through ATC.
2516 Table 20: Current milestones for the “transition from iSBT” to iRBT”
2517  Referring to this table, the transition to iIRBT can be considered as fully completed at the last
2518  milestone is achieved, once the flight enters under ATC control and FPL/iRBT changes are done
2519  through ATC.
2520 6.1.2.2 New Operating Methods
2521 6.1.2.2.1 Evolution of “iRBT agreements” (Step 1)
2522 In Step 1 main evolutions impacting Trajectory agreements in short-term planning and execution
2523  phase are:
2524 e The move from CTOT to Target Times management.

L Thisis a simplification. See ATFCM user Manual for more details (section 4.3.3. on slot amendment
procedures, TIS/TRS parameters)
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e The move from current ICAO flight plan towards the iSBT and FF-ICE increment 1 inducing
much more detailed trajectory information in flight plan

The progressive implementation of the flight object concept (FO) and associated technical enablers
supporting the establishment of a formalised workflow between network decisions and tactical
management of the traffic in execution. The filed trajectory and agreed trajectory will be the two main
trajectories of interest to be potentially included and distributed through the FO.The following diagram
provides an illustration of iRBT elements in Step 1.

Flight

L/ EFPL rt of iSBT
planning e (as part of i )

CTOT, TTA, TTO
[ § Planning
Agreements

STAMs in Step 1
EFPL
Dynamic DCB ) ¢®

STAM measures
TTA/TTO and
intermediate 4D

SAT, TTOT points (TO)

ATFCM slot
allocation

Airport CDM ®

Pre-departure

ATC

Figure 28: iRBT elements in Step 1
Note: in the diagram 27, intermediate 4D points (TO) are elements of the network planning trajectory.

When the iSBT submission and validation process is completed (i.e. the iSBT is validated in NM flight
planning services) the iSBT information (4D trajectory and flight performance data) is distributed to
the network DCB service (including to the flow management service) and to ANSPs. It is expected
that in a first phase the ANSPs will ‘subscribe’ to receiving as a minimum the flight performance
information that is highly likely to improve their local FDPS trajectory calculation.

The network DCB service uses the iSBT 4D trajectory (and the additional information) and applies
DCB (ATFCM slot allocation) providing a CTOT and target times for the traffic subject to constraints'.
The flight planning constraints (reflecting the ATM/ANSPs constraints along the flight's trajectory) are
communicated back to FOC who could respond with an ECHG message taking into account the
Target Time. The FOC could decide to absorb part of the delay during the flight execution (for further
details see 13.2.3 OSED). The updated 4D trajectory reflects not only the AU 4D trajectory as
calculated by the FOC but also the constraints resulted from DCB process (flow management
measures), making it closer to an agreed trajectory. This 4D trajectory is then used and updated by
the NM systems, and communicated to the ANSPs at regular intervals or whenever necessary. The
4D trajectory updates will also reflect the application of the Dynamic DCB measures, the known ATC
constraints (that are not necessarily integrated by the AU), and/or Airport CDM process pre-departure.

In execution, this predicted network 4D trajectory will be updated from local ANSPs trajectory
prediction through the flight object.

2! The CTOT is determined through a back calculation taking into account the Target Time (corresponding to the
most penalising regulation) and the flight duration extracted from the Extended Flight plan 4D trajectory. This
ensures that the CTOT and the TTs published are consistent with the 4D trajectory planned by the airspace user
(filed trajectory).
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2553 6.1.2.2.2 Content of the iRBT in Step 1
2554  The following table provides a summary of the content of the iRBT (at the end of the planning phase)
2555  in Step 1.
2556
IRBT DATA TRAFFIC SUBMISSION / UPDATE | REMARKS
CONCERNED PROCESS
GUFI All Included in all (extended) | See ICAO FF-ICE
flight plan messages documentation
Extended FPL | All Similar to Extended Flight plan data will
data submission/validation/update | include all elements detailed
process of current ICAO in section 4.1.2.1 as well as
flight plan (see more details | additional elements (see
in section 6.1.1.4 ). 6.1.1.4). The data should
reflect the application of
known ATC constraints.
Real time | All ATC constraints updates | The 4D trajectory updates will
constraints or and/or dDCB measures to | also reflect the application of
ATC be made available via the | the Dynamic DCB measures,
constraints/LoAs NM systems. and the ATC constraints (that
and Dynamic are not necessarily integrated
DCB measures by the AU).
DCB measures | All regulated | Similar to calculation/update | Multiple TT can be provided.
and tolerances | flights. process of current CTOT to | The CTOT will continue to be
(ATFCM slot and which the TT (target time) is | calculated based on the most
TTA/TTO) appended for a more | penalising constraint. CTOT
efficient management of en- | will continue to be used
route and arrival regulations. | mainly for the interface with
the airport of departure. The
target times have fixed
tolerances attached (much
like the situation with the
CTOT today). (see also the
Assumption 3 above)
TSAT/TTOT Flight departing | TSAT is published by the | No major change in Step 1.
from CDM | CDM airport. See airport
airports CDM manual
2557 Table 21: Content of the “IRBT” in Step 1
2558  Flight Planning constraints or Targets Times (TT) are computed by the network management function
2559  to inform the Airspace Users and ATM service providers about constrained resources along the
2560  profile. They are the input to the process which leads to the definition of the iRBT which is
2561 represented by the agreed trajectory. The agreed trajectory should be used as a common goal and
2562  reference for the execution of the flight by both Airspace Users and ATM service providers.
2563  Transition from iSBT to iRBT:
2564  The table of milestones as presented in the “previous operating methods” section remain unchanged.
2565  Only minor changes related to data exchanged.
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PROCESS MILESTONE WHEN REMARKS

Flight Plan | Extended flight plan EOBT-3 hours is an order of magnitude.

Submission and | submission No major change of the flight planning

Feedback (corresponding to the lifecycle is foreseen in Step 1.
medium-term iRBT)

in the ‘filed state’

This milestone corresponds also to the
creation of the Flight Object and the
initial exchange of trajectory constraints
information between NM and ANSPs

Flight planning

Provision of update
of ATC constraints

EOBT - 2 hours (or
before)

ANSPs provide updates of the ATC
constraints if any.

ATFCM slot
allocation

Publication of the
ATFCM slot and
TTs

EOBT -2 hours

Multiple TT can be provided. The CTOT
will continue to be calculated based on
the most penalising constraint. CTOT
will continue to be used mainly for the
interface with the airport of departure.

Flight operations
STAM

Refuelling completed

Depending on flights

45 minutes before
EOBT is an order of
magnitude.

Once this milestone is achieved, a re-
routing/Level capping measure (inducing
extra-fuel cost) becomes very costly.
Flexibility on a STAM measure is highly
reduced.

Airport CDM | TSAT issuance 20 to 40 minutes | No change in Step1
process before off-block
ATFCM slot | “Freeze” of the | Take-off — 30 No change in Step1
allocation ATFCM slot | minutes

(CTOT/TTATTO)
Flight planning Flight enters under At off-block time No change in Step1

ATC control.

Table 22: Milestones for the “transition from iSBT” to iRBT” in Step 1

6.1.2.3 Use of the FO in support of the new operating methods

6.1.2.3.1 Flight Object Introduction and Background

The ‘Flight Object’ (FO) is a concept developed to support the sharing of consistent flight data
between all stakeholders. Its purpose is twofold: first to ensure that all systems have a consistent
view of the flight, and that the data is widely and easily available, subject to appropriate access
controls; and secondly to avoid cumbersome and ad-hoc point to point communications.

The fundamental idea is that a single logical entity, the FO is kept up to date by all parties interested
to share information about a flight. All parties use the FO as a reference and all keep it updated with
the latest information, thereby ensuring that all systems have the most up to date and consistent
view of the flight data. This is true for all stages of a flight, from planning through flight execution to
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post-flight analysis. However, this single logical FO is physically distributed over a network of ‘FO
Servers (FOS)’, each FOS being associated with an FDPS. Each FOS holds physical copies of the
FOs of interest to its clients. The network of FOSs, not the clients, is responsible for ensuring that
the different physical copies of the FO are kept consistent. Similar to the operational rules, for
any of the FOs at any one moment in time there will be one single system (Interoperable —
IOP system) that is responsible for collecting the agreed changes to the FO, updating the FO
information ensuring consistency and publishing the updated FO to the subscribed partners.
This is the ‘Flight Data Manager Publisher (FDMP)’ role. While one system is the FDMP for
the FO, the other IOP systems interested by that FO are either having the role of ‘Flight Data
Contributor (FDC)' or ‘Flight Data User (FDU)'. The FDC is an IOP system whose area of
responsibility is traversed by the FO and as such it is eligible/entitled to propose updates to
FO resulting from operationally agreed changes. A FDU can only subscribe to a complete FO
and receive FO updates — its area of responsibility is not necessarily traversed by the FO.

Conceptually the FO is intended to hold all flight data that needs to be shared between any
interested stakeholders: Civil ATC, Military ATC, Flow Management Systems, Airport Operators,
Airspace Users and Aircraft Systems. However, this is not to say that all stakeholders will
deploy/implement FOSs.

Initially the FOS implementation is planned for the NM and some ATC systems. As such a solution
for bridging the ANSPs FO information with the AUs, Military ATC and Airports is needed - the NM
would be best placed to fill such a role with the FOS development.

In 2008 a study has been undertaken to consider how best to integrate a NM FOS with the set of
FOSs, and as such inclusion of NM in the IOP Area (InterOPerability Area). The study had been
performed in the current concept of operations. As result, the study defined a set of principles for
how the ATC and the NM systems would interact and it defined a set of basic requirements for the
NM FOS.

Fundamental to SESAR Step 1 improvements is a more accurate and continuously updated network
operations planning properly disseminated to actors in the execution phase (thus involving them in
the implementation of the target times), aiming to reduce the ‘gap’ between planning and execution.
If planning represents execution better, higher quality ATFCM measures can be expected,
increasing the added value of the network planning and coordination and therefore increasing the
efficient utilisation of network resources, thus improving network operations performance.

6.1.2.3.2 FO Scopein Step 1

The FO development is planned under SESAR Step 2 however, initial development and validation of
prototype ATC FOSs and the NM FOS have been started already during SESAR Step 1 timeframe,
and address 3 areas of improvement.

Communication of flight planning constraints (e.g. target times like TTO or dDCB measures like
STAM measures) and derived measures (e.g. CTOT) to relevant actors as targets, aiming to ensure
that the execution of the flight is performed in line with the plan - which would improve the network
optimised performance. The NM FOS will have the capability of including (during pre-departure
phase) target times like TTO/TTA, to be used by ATC, and updates/revisions of that target time
during the flying phase of the flight. (This represents the validation of the NM FOS role of Flight Data
Manager Publisher (FDMP) and/or Flight Data Contributor (FDC), where NM provides constraints for
inclusion to a FO.).

Communication of the filed trajectory received from the Airspace Users via the EFPL, to relevant
actors (including the flight's performance data). Update the 4D trajectory with flight planning
constraints before the flight's departure and make the information available to the relevant actors.
The aim is to enrich the plan before the departure with more accurate information that helps moving
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forward towards time based operations, thus improving the flight plan adherence. EFPL data will
also allow ATC in execution to improve its operations through a better awareness of flight intentions
and performance parameters (see [21] for more details).

Network planning trajectory enriched with local ANSPs information on constraints and
procedures affecting the trajectory. This will allow reducing the gap between the different
trajectories in the ATM system and improving efficiency of network monitoring and DCB/dDCB
processes.

6.1.2.3.3 General Validation context

6.1.2.3.3.1 Validation exercise for VP-714

According to the results of the VR-714 [37], the exercise managed to achieve most of the initial
purposes:

e Flight Object concept has been proven to be technologically feasible

e Integrating NM in the FO-network could allow ATCOs to visualize valuable TTO/TTA
information.

e Exchanging information through FO mechanisms improves NM traffic prediction. By using
Flight Object mechanisms, local constraints are taken into account in an early stage of the
flight. NM traffic predictions improvement will increase the efficiency of both network and local
processes (e.g local DCB/complexity management tools, XMANS) since NM traffic predictions
are increasingly used as input by these local processes (e.g. use of EFDs.)

e NM-ATC interoperability improved although the current scope of the exercise was not fully
representative for the target operational concept.

6.1.2.3.3.2 Current maturity level

VP-714 exercise has been assessed as TRL3 (Technology Readiness Level) and although a TRL4
assessment was also performed, TRL4 has not finally been achieved.

Hence, the FO concept, considered as a supportive pillar for iRBT, presents maturity level V2.

6.2 Detailed Operational Scenarios / Use Cases

6.2.1 Detailed Operational Scenarios

The Operational Scenario covers the communication and monitoring of flight planning measures as
target times (e.g. TTO/TTA) and DCB/ATFCM measures to relevant actors as targets, aiming to
ensure that the execution of the flight is performed in line with the plan - which in turn would improve
the network optimised performance and predictability.

The NM systems receive EFPLs from the FOCs (which are compliant with the hard constraints) and
based on known regulated areas, NM calculates the target time per flight to enter in that congested
location and/or the correspondent CTOT. The NM systems will also compute TOs (Time Over) for the
entry points of the flights in each ANSPs’ Area of responsibility along the flights’ routes. These are
derived intermediate 4D points that would be used to ensure consistent view on the trajectory
calculated by each IOP system. The constraints (TTs, DCB measures) communicated to the FOC will
amend the original EFPL and the FOC could provide an updated EFPL taking them into
consideration.

The TTs and the calculated TOs may require to be updated or reviewed both in the pre-flight phase
but also during the flight execution phase -as result of the flight execution monitoring and ATC
interventions-. In the pre-flight phase the updates can result, for instance, from slot
recalculation/reallocation, AU input, re-routing. while in the flight execution phase the updates can
result for example from planned or tactical STAM measures applied during flight execution, new ATC
constraints. The updates in the execution phase are always at the initiative of the LTM (or tactical
ATC). The updates will have to be properly communicated to all involved/concerned partners.
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The monitoring of the TT for the flights in execution is performed essentially by the NM but ATC also
may have a limited role. The NM system will provide ATC systems with updated information on the
estimated time over the locations subject to TTs.

6.2.2 From EFPL planning and filing to flight execution

Two scenarios have been developed in order to represent the steps of a EFPL from submission in
planning and filing state in the pre-flight phase to EFPL steps in tactical.
- SCN A: Submission to planning service and filing. In this use case the AU submit a EFPL
to planning services prior to filing and it is subject to a STAM in short term planning and a
regulation in the arrival airport;
- SCN B: STAM scenario (flight in execution). In this use case the flight is already airborne
and it is subject to a STAM measure (e.g. Flight Level capping)

6.2.2.1 SCN A: Submission to planning service and filing

In this scenario an aircraft departing from an airport (A-CDM or not) is addressed and subject to a
STAM in short term planning and a TT due to an arrival ATFCM regulation.

IOP area Al\iAN Horizon

cop

TO TC

Ref Point

Figure 29: EFPL planning and filing scenario illustration

The flight trajectory traverses both IOP and non-IOP areas and the NM FOS will maintain the FDMP
role until the flight enters the first IOP ANSP.Notes:

¢ “Flight crew” and ATCOs actors are not specifically addressed in the scenario (although in
the use cases it is proposed that pilots are made aware of the TT, while controllers are
informed of the flights subject to TT),

e “B2B” includes all the communication means available at network level (e.g. B2B Web
services)

e “TOs™: Time Over for the entry points of the flights in each ANSPs’ FIR/Areas of responsibility
along the flights’ routes. TOs must not be confused with TTOs. TOs are not DCB measures,
only means of synchronising trajectories and additional means for monitoring adherence to
the RBT.

 Times of event are provided just as indication to give an order of magnitude.

The events included in the table below are examples to provide concrete indications of the
“timeline”, but they are not corresponding to operational parameters (apart from the
TT/CTOT publications time at EOBT-2 hours)

e Theflight is intra ECAC area®

Event# | Event Actors | Actions Com. Remark
time
1 Dday-1 NM Activation of the arrival NOP This step is just to indicate that
ATFCM regulation (non the arrival ATFCM regulation is

2 Due to lack of time, no operational scenario has been developed with traffic arriving from out of the ECAC
area, although it was suggested as an interesting use case.
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Event# | Event Actors | Actions Com. Remark
time
flight specific). Publication Iready published when the
in the NOP E\itial EFPL is sent but it is
rovisional.
2 EOBT-X FOC | Submit the Preliminary B2B The desired trajectory is
hours Flight Plan including a equired to comply only with
desired trajectory in ard constraints like RAD,
planning state. DR/airspace closures which
re published before FOC'’s
ubmission of the Preliminary
Flight Plan.
3 EOBT-X IOP Provides updated ATC FO
hours ANSP | constraints (primarily FL
constraints)
4 EOBT-X NM Provide to FOC a planning [B2B The negotiating trajectory
hours status message including: jntegrates soft constraints (
- “Negotiate” status PTRs) but not the provisional
- Reference to the ATFCM delay because it is
ATFCM regulation unstable.
- Negotiating The status is” Negotiate”
trajectory because of the ATFCM
- Applied “soft” regulation. Otherwise the status
constraints (flight would have been “Concur”
specific) on the
negotiating
trajectory
5 EOBT-2 [ NM Publish the CTOT and/or  |B2B The CTOT would be backward
hours TTs and updated ATC calculated from the TT using the
constraints to FOC EFPL 4D trajectory times
6 EOBT-2 | NM Provide to FOC updated B2B The negotiating trajectory
hours planning status message ntegrates:
(ATFCM including: . e the ATFCM delay
parameter - Negofua_te status o “soff” constraints like
SIT 1) - Negotiating
trajectory PTRs.
) g‘.’r’gﬁt Time and/or If the time shift due to the
- Applied “soft” ATFCM delay mvahda_te§ the
constraints fllght plaln' (e.g. move it into an
active military area) then the
tatus is “Non-Concur”.
ptionally the NM can provide
ack a negotiating trajectory
roposal.
ote: the CTOT (if any) is
acktrack calculated using EET
nformation in the AU
egotiating trajectory.
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Event# | Event Actors | Actions Com. Remark
time
7 EOBT -1 [ FOC | Re-optimise the trajectory [B2B Optional step: TRIAL
H45mn taking into account REQUEST
feedback from NM and Only if the AU considers it is
submit a negotiating relevant to re-optimise the flight
trajectory in a trial request due to the target time/delay
with modified vertical received. The submission in that
profile, weights, speeds, case can be viewed just as a
times complying with the what-if since it is a negotiating
trajectory.
If the AU doesn't send any new
desired trajectory then by
default NM will consider that
there is just a "shift" of the
departure time to comply with
the TT.
8 EOBT -1 [ NM Provide to FOC planning [B2B
H 45mn status message including:
- “Concur” status
- Agreed trajectory
- Applied “soft”
constraints
9 EOBT -1 | FOC | Submit a filed flight plan B2B The filed trajectory should be
H 40mn with a filed trajectory the same than the agreed
(time trajectory submitted in step 8.
decided
by the
FOC)
10 EOBT -1 [ NM Provide to FOC a filing B2B
H 40mn status message with:
= “Concur” status
= Agreed /Filed
trajectory
= Applied “soft
constraints”
(PTRs)
11 EOBT-1 NM Create FO and disseminate [B2B&FO
H 40mn the filed EFPL as well as
TTs and agreed/filed
trajectory to ATS
units/airports only for
information.
12 EOBT-1 NM Publish a new TT/CTOT B2B&FO [The CTOT is backward
H 40mn based on AU departure calculated from the TT using the
time proposal included in EFPL 4D trajectory times
the updated filing status
message
- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles
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Event# | Event Actors | Actions Com. Remark
time
13 EOBT-40 | CDM | Publishes the TSAT. B2B Only impacts DCB traffic
mn airport | Dissemination of TSAT and predictions.
TTOT at network level No direct impact on
through existing means filed/agreed/negotiating
(DPls) trajectories apart from the case
when the TSAT triggers a
revision of the TT and CTOT. In
that case the scenario goes
back to Step 4. (to be discussed
for the case of a flight not
jnvolved in any ATFCM
Fegulation )
14 EOBT - NM Publishes the STAM B2B&FO [The STAM measure will be the
35 mn measure — FL cap—itis result of a a CDM process and
sent within a filing status published as a negotiating
message to the FOC trayectory within a element to
the AU
15 EOBT- FOC Provide a new filed B2B
30mn trajectory in the filed EFPL
in accordance to the STAM
measure
1 EOBT - NM Provide to FOC an updated [B2B
30mn filing status message
including:
“Concur” status
- Agreed trajectory
- Applied “soft
constraints” (PTRs)
17 EOBT-30 | NM Update FO (EFPL, TT, FO The update also
mn TOs) and disseminate the reflects/includes e.g. the ATC
EFPL information. constraints, STAM measure.
18 EOBT-30 | NM Disseminate EFPL B2B&FO
mn information to non-IOP
ANSP unit (EFPL, TT, TOs
)
19 OBT-10 | APT Transfer control to ATC FO Could correspond for example
mn CDM to the pre-departure clearance.
The procedure will vary
depending on the airport.

Table 23 EFPL planning and filing steps

Next table continues with the execution phase after the planning and filing:

Event# | Event time Actors Actions Com. Remark
21 At first flight NM Update the ETO atthe TT B2B&FO | Based on this
departure location based on the ATOT information, the
information information. IOP ANSPs will
(FSA/CPR/ATC . . compute and
. Note: the updating of the '
:f;'l‘j’:g‘m)e ETO at the TT location is Ly 't‘:; t;‘? ATC
CTOT(if any) part of the NM monitoring of Deviation (in
Y flight adherence to the TT.
accordance to
assumptions in
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Event# | Event time Actors Actions Com. Remark
6.1.2.2.1.1)
22 During LTM or Propose a revised TT
execution TMA
manager
TT-1H20 (non-IOP)
23 During NM Disseminate revised TT & B2B &
execution updated TOs informationto | FO
TT — 1H20 ANSP units
Note: if NM is still FDMP, it
will update the FO; if NM is
FDC it will propose inclusion
of updated TT and TO in the
FO to the FDMP.
24 ETA—-40 mn Arrival Publish CTA
(entry in AMAN Tk (See scenarios developed
horizon) by WP4/WP5.)
25 All along IOP ANSP | Update the FO information FO
execution (including trajectory)
according to the flight
execution and ATC
clearances. NM gets
updates via NM FOS
enabling NM to perform the
monitoring of the flight
adherence to TT.

In this scenario we address an aircraft subject to a STAM rerouting in execution (airborne phase). The

Table 24 Execution phase after planning and filing

6.2.2.2 SCN B: STAM scenario (flight in execution)

first IOP-ANSP is the FDMP.
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The re-routing affects two IOP areas. The flight is within an IOP area when the re-routing is agreed
and needs to be implemented,

Notes:
o “flight crew” and ATCOs actors are not addressed in this scenario
“Entry time” is the time at which the flight is expected to enter in the hotspot/problematic
area
Event# Event time Actors Actions Com. Remark
1 Entry time - | FMP Initiate a CDM process for B2B & FO
1 Hour STAM re-routing measure.
The IOP ANSPs uses FO
mechanisms for the
coordination and
agreement of the measure
(what-if FO).
2 Entry-time — | Concerned | Agree on the STAM re- FO &B2B
50 mn FMPs and | routing measure (see NM
NM 13.02.03 OSED for more coordination
details) means
3 Entry—time - | IOP-ANSP | Updates the local system FO
45mn unit flight plan according to the
agreed STAM rerouting
(agreed What-if FO) and
the transfer condition to the
next IOP ANSP Unit.
4 Entry—time - | IOP-ANSP | Updates and FO
45mn unit communicates the FO
according to the
implementation of STAM
rerouting, indicating if
necessary that the flight is
subject to a STAM
measure.
5 Entry—time - | NM Update the ‘network view’ B2B & FO
45mn according to the FO
trajectory information
received.

6.2.3 Detailed use-cases

Table 25: STAM scenario steps

6.2.3.1 Use Case 1 - Flight information (including TTs) exchange
and updates before departure

Note: It includes a STAM measure affecting some flights in the pre-flight phase.

| Actors Involved

NM, one IOP ANSP, FOC

| 10P Roles

L d

L d
aund

laraga

gr=2cd

=

NM is the FDMP
IOP ANSP is the FDC
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General conditions:

e GC1 - At least one Downstream ANSP is IOP.
e GC2 - The flights’ trajectories traverse the AoR of the Downstream ANSP that is IOP.
e GC3 - The flights are subject to DCB measures (flow regulations).

e GC4 - Some of the flights are subject to STAM measures (pre-flight phase)

Pre-conditions:

e PreC1 - Flights are in the pre-flight phase.

e PreC2 - The NM systems compute the TTs, TOs and CTOTSs for the flights based on their
EFPLs and the regulations (protecting en-route airspace and/or the destination
aerodrome).

e PreC3 - The IOP ANSP and the NM can exchange FOs information.
e PreC4 - The TTs and TOs are revised in pre-flight phase

Post-conditions:

e PostC1 - Target times computed by the NM systems were communicated and made available
to the ATCO, the pilots and AU.

e PostC2 - Updated target times were communicated and made available to ATCO, the pilots
and AU.

e PostC3 - FO information updated based on the agreed STAM measure (FL cap)
e PostC4 - The NOP is updated according to the FO trajectory information.

Operating method:

Based on the EFPL/FPL submitted by the AU, the NM systems calculate TTs, CTOTs and TOs over
points that have operational significance for the ATCO, i.e. are published waypoints. The TOs are
calculated over published waypoints that are at the boundary between two ANSPs. The TTs will be
calculated as described in the 13.02.03 OSED.

The TTs are communicated to the AU/FOC together with, and in the same time as the CTOT (e.g. 2h
before EOBT). The AU/FOC updates the EFPL to comply with the TTs. The AU/FOC communicates
the TTs to the pilot. The TO and the TTs are communicated to the IOP ANSP through the NM FOS
upon FO creation (a parameter time before the EOBT, e.g. 90 min. before EOBT will be used for the
validation exercise). The FO will be created based on and will include the information provided in the
FPL/EFPL; i.e. 4D trajectory information (amended with the flight planning constraints), additional
performance information from the EFPL (e.g. weight at waypoints, speed).The ATCOs of the IOP
ANSP is informed of the TO and the TTs when the flight is activated in their system (or a time
parameter before) — for details on the ATCOs involvement in monitoring of TT see 6.1.2.2.1.1.

Upon receiving the FO, the IOP ANSP communicates updated constraints for the flights with impact
on the flight profile. The respective FOs are updated (the update includes all the parameters of the
flight profile that are impacted by the planed change). The NM updates the ‘network view’ according
to the FO trajectory information.

The NM systems receive a CHG/ECHG message that impacts the flight profile and the flight planning
constraints (TTs, CTOT). The respective FOs are updated and communicated to the IOP ANSP (the
update includes all the parameters of the flight profile that are impacted by the planed change).

The updated target times (and agreed trajectory) are communicated to the concerned partners —
AU/FOC and the IOP ANSP. The FOC communicate the revised TT to the pilot. The updated TO and
TT are made available to the IOP ANSP when the flight is activated in their system (or a time
parameter before).
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Note: the communication of the TT to the pilot could also be done by the tower controller of the
departure aerodrome however it is believed that a communication via the AU (who can afterwards
send an ACARS message to the pilot) is quicker.

35 min before flights’ departure the LTM activates a STAM measure without impact on the TT —a FL
capping affecting some of the flights. The FL constraint is proposed for inclusion in the FO by the IOP
ANSP. NM updates the respective FOs with the FL constraint and communicates to the IOP ANSP.

6.2.3.2 Use Case 2 — Monitoring of the TTs during flight

execution
| Actors Involved
o NM, one IOP ANSP, AU/FOC
| IOP Roles
o NM is the FDMP
o IOP ATSU is the FDC
. IOP FDMP role is transferred to the first IOP ATSU and NM becomes FDC

General conditions:

e GC1 - At least one Downstream ATSU is IOP.
e GC2 - The flights’ trajectories traverse the AoR of the Downstream ATSU that is IOP.

e GC3-  The flights are subject to DCB measures (flow regulation) protecting an en-route
airspace.

Pre-conditions:

e PreC1 - Flights are in the flight execution phase.

e PreC2 - Target times computed by the NM systems were communicated and made available
to ATCOs, the pilots and AU (see Use Case 1 above).

e PreC3 - The IOP ATSU and the NM can exchange FOs information.
e PreC4 - The flights’ adherence to the TT is monitored by the NM.

Post-conditions:

e PostC1 - The updated ETOs at the TT location are provided by NM
e PostC2 - The TT Deviation are made available to ATCOs.

Operating method:

At flight departure information (FSA/CPR/ATC activation) provided to the NM systems, the NM
updates the ETO at the TT location based on the ATOT information and provides it through the FO
update.

When the flight is in execution, NM receives a CPR that triggers the update of the ETOs at TT
location and distribute the Target Time related information through the flight object.

Note 1: The previous sentence corresponds clearly to a non-agreed assumption. 7.6.2 validation
objective related to that use case will be limited to assess the feasibility to distribute the Target Time
related information to ATC through the flight object .
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Note 2: The NM remains responsible of FO updates after flight departure until a parameter time
before the flight enters the AoR of the first IOP ANSP.

The flight is now under the responsibility and control of the ATCO of the IOP ANSP. (i.e. the FDMP
role is transferred to the IOP ANSP and NM becomes FDC). NM will continue to contribute with
updated ETOs to updates of the FO whenever deviations are identified.

6.2.3.3 Use Case 3 — TT exchange with updates after departure

| Actors Involved

o NM, two adjacent IOP ANSPs (ANSP1 and ANSP2), AU/FOC
| IOP Roles
. NM is the FDMP
° IOP ANSPs are FDC
. IOP FDMP role is transferred to the ANSP1 and NM becomes FDC

General conditions:

e GC1 - At least two adjacent Downstream ANSPs are IOP.
e GC2 - The flights’ trajectories traverse the AoRs of the ANSP1 and ANSP2.

e GC3-  The flights are subject to DCB measures (flow regulation) protecting an en-route
airspace.

Pre-conditions:

e PreC1 - Flights are in the flight execution phase.
e PreC2 - |OP FDMP role is transferred to ANSP1 and NM becomes FDC

e PreC3 - Target times computed by the NM systems were communicated and made available
to ATCOs, the pilots and AU (see Use Case 1 above).

o PreC4 - The IOP ANSPs and the NM can exchange FOs information.
e PreC5 - The flights’ adherence to the TT is monitored by the NM.

Post-conditions:

e PostC1 - The updated ETOs at the TT location are provided by NM
e PostC2 - The TT Deviation is provided to ATCOs.

e PostC3 - The revised TT time value is communicated (included in the FO)

Operating method:

At flight departure information (FSA/CPR/ATC activation) provided to the NM systems, the NM
updates the ETO at the TT location based on the ATOT information and provides it through the FO
update. The TT location is in the ANSP2 AoR.

When the flight is in execution, NM receives a CPR (flight is in a non-IOP ATSU AoR) that triggers the
update of the ETO at TT location and distribute the Target Time related information through the flight
object.

Note: The NM remains responsible of FO updates after flight departure until a parameter time before
the flight enters the AoR of the first IOP ANSP.
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The flight in now under the responsibility and control of the ATCO of the ANSP1. (i.e. the FDMP role
is transferred to the first IOP ANSP and NM becomes FDC). This ANSPs (as contributor) indicates a
modification (e.g. ATC constraint, small re-route inside its AoR) in the plan that impacts the ETO at
the TT. As the TT is located in its own AoR it is assumed that the deviation is acceptable and
required, as such this modification in the plan is translated in a revision of the TT itself. The FO is
updated and communicated. Based on this information NM will provide a revised TT value to be
included in an updated FO. ANSP1 updates the FO.

Note: The modification of the plan initiated by the ANSP2 can be originated either by the LTM or
ATCO.

6.2.3.4 Use Case 4 — STAM measure for flight in execution

| Actors Involved

o NM, two adjacent IOP ANSP (ANSP1 and ANSP2), FOCs
| IOP Roles

) NM is the FDC

. The first IOP ANSP (ANSP1) is the FDMP

| General conditions:

e GC1 - The ANSP1 and ANSP2 are IOP.
e GC2 - The flights trajectories traverse the AoRs of the ANSP1 and ANSP2.
e GC3 - ANSPs involved are applying STAM for flights in execution.

| Pre-conditions:

e PreC1 - Flights are in the flight execution phase.
e PreC2 - The flights are subject to STAM measure due to a ‘hotspot’ in the ANSP2
e PreC3 - The IOP ANSPs and the NM can exchange FOs information.

Post-conditions:

e PostC1 - The STAM measure coordination is done using FO mechanisms (e.g. What-if FO)
between the ground systems involved in the CDM process.

e PostC2 - The agreed STAM measures are reflected in the FO, and the flights are indicated as
being subject to STAM measure.

e PostC3 - The NM updates the NOP in accordance with the updated FO trajectory information
received.

Operating method:

The FMPs/LTMs, FOC and NM agree on a STAM rerouting initiated by ANSP2 for a flight — details
about the identification and activation of a hotspot are in the 13.02.03 OSED. The FMPs/LTMs and
NM coordinates the STAM measure using What-if FO mechanism.

The ANSP1 (who has the flight under control) implements the STAM measure in the system flight
plan and implicitly updates the FO information. The updated FO is communicated to the NM (this
includes the updated 4D trajectory). The flight will be ‘flagged’ as subject to STAM measure in the FO
information. The flight follows the STAM measure as instructed by the controlling ATCO.
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The NM updates the flight's 4D profile in accordance with the updated FO information (essentially
outside the IOP area). This will result in providing updated flight's profile information to the non-IOP
partners — via EFD messages. The update will also be reflected in the network view (e.g. via CHMI).

6.2.3.5 Use Case 5 — Target Times exchange and replaced by
CTAICTO

Note: this use case requires further coordination with the WP 5 and WP 6. It is added here as a
proposal for discussion with the WPs mentioned.

| Actors Involved

. NM, one IOP ANSP, FOCs
| IOP Roles
. NM is first the FDMP then the FDC
. IOP ANSP is first the FDC then FDMP

General conditions:

e GC1-  Atleast one Downstream ANSP is IOP.
e GC2 - The flights trajectories traverse the AoR of the Downstream ANSP that is IOP.

e GC3 - The flights are subject to DCB measures (flow regulation) protecting the destination
aerodrome.

Pre-conditions:

e PreC1 - Flights are in the pre-flight phase.

e PreC6 - The NM systems compute the TTs and CTOTs for the flights based on their
FPL/EFPLs and the regulation protecting the destination aerodrome.
Note: the TTA is calculated over a point that is in the IOP-ANSPs AoR.

e PreC2 - The IOP ANSP and the NM can exchange FOs information.

e PreC3 - The destination aerodrome has implemented AMAN to sequence arriving traffic.

Post-conditions:

e PostC1 - Target times computed by the NM systems were communicated and made available
to the ATCOs, pilots and the FOCs.

e PostC2 - The Downstream IOP ANSP communicates the CTA replacing the TTA.
e PostC3 - ‘The NOP is updated according to the FO trajectory information.

Operating method:

The NM systems calculate TTs, CTOTs and TOs over points that have operational significance for the
ATC, i.e. are published waypoints. The TOs are calculated over published waypoints that are at the
boundary between two ANSPs. The TTs will be calculated as described in the 13.02.03 OSED.

The TTs are communicated to the AU/FOC together with, and in the same time as the CTOT (e.g. 2h
before EOBT). The AU/FOC updates the EFPL to comply with the TTs. The FOC communicates the
TT to the pilot. The TO and the TTs are communicated to the IOP ANSP through the NM FOS upon
FO creation (a parameter time before the EOBT, e.g. 90 min. before EOBT will be used for the
validation exercise). The FO will be created based on and will include the information provided in the
FPL/EFPL; i.e. 4D trajectory information (amended with the flight planning constraints), additional
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performance information from the EFPL (e.g. weight at waypoints, speed). The ATCOs of the IOP
ANSP is informed of the TO and the TTs when the flight is activated in their system (or a time
parameter before) — for details on the ATCOs involvement in monitoring of TT see 6.1.2.2.1.1.

The ADES AMAN is fed with TTs resulting from the ADES regulation. AMAN is using that information
to pre-plan the arrival sequence. As the flight progresses NM monitors the flight adherence to the TT
and provides updated ETOs at the TTs location — including the TT that is of interest for the AMAN.
The AMAN system (using its logic and rules) computes a CTA or CTO for the flight and communicates
it to the IOP ANSP. The IOP ANSP controller communicates the CTA/CTO to the pilot and updates
the system flight data with this information (the TT is replaced by the CTA/CTOQ). The pilot inputs the
CTA/CTO as RTA? in the aircraft's Flight Management System and confirms if the RTA is achievable.
The updated information (resulting from the CTA/CTO) will also be reflected in the network view (also
available to the AU).

6.3 Requirements

6.3.1 Operational requirements

REQ]

Identifier REQ-07.06.02-OSED-0003.0010

Requirement The iSBT shall contain all flight information that is required to be shared by the
airspace user for the planning phases of the flight in the context of SESAR Step
1 time-based operations.

Title General requirement regarding the content of the iSBT.

Status <In Progress>

Rationale iSBT (initial SBT) is the implementation of the SBT for the SESAR Step 1.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0003.0020

Requirement The iRBT shall contain all flight information that is required to be shared for the
execution phase of the flight in the context of SESAR Step 1 time-based
operations

Title General requirement regarding the content of the iRBT.

Status <In Progress>

Rationale iRBT (initial RBT) is the implementation of the RBT in the SESAR Step 1.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]
Relationship Linked Element Type Identifier Compliance

PrereqU|S|te Aircraft is equipped with the RTA Functionality
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<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0003.0030

Requirement The iSBT and iRBT content, rules and procedures shall comply with the ICAO
provisions developed in the context of FF-ICE increment 1

Title Compliance with ICAQO provisions

Status <In Progress>

Rationale iSBT developments in particular shall be aligned with ICAO FF-ICE
developments to ensure global interoperability

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0003.0040

Requirement The flight information included in the iSBT and iRBT shall be formatted as
specified in the FIXM model for the FF-ICE increment 1.

Title Compliance with FIXM standard

Status <In Progress>

Rationale FIXM is the standard for flight data exchanges supporting ICAO FF-ICE concept
implementation

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0003.0050

Requirement The Network Manager shall ensure the interoperability of the flight information
contained in the iISBT and iRBT with other regions of the world, in the pre-
departure phase of the flight

Title Interoperability with outside ECAC regions

Status <In Progress>

Rationale Interoperability must be ensured in particular for intercontinental flights.

Category <Operational>

Validation Method [<Live Trial>

Verification Method
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[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
REQ]

Identifier REQ-07.06.02-OSED-0003.0060

Requirement The NM shall publish in the NOP iSBT and iRBT information. Some elements of

the iISBT/IRBT shall be subject to restricted access. These elements are the
aircraft weight information and flight specific performance data.

Title Publication of iSBT/IRBT in the NOP and restricted access
Status <In Progress>
Rationale iSBT and iRBT need to be accessible either through HMIs (e.g. NOP portal,

CHMI) and systems to systems interface (e.g. B2B). Some elements may of
restricted access (see REQ-07.06.02-OSED-0001.0012 - flight performance
data protection)

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0010

Requirement As soon as the schedule information is stabilized, a schedule airline shall
publish an iSBT per "repetitive” flight leg. The iSBT shall include the following
information: commercial flight designator, period of operation, days of operation,
service type, aircraft Type, ADES, ADEP, schedule Time of Aircraft Departure
and Arrival, airport slots (optionally)

Title First submission of the iSBT for scheduled airlines in medium-term planning

Status <In Progress>

Rationale Schedule information is considered at part of the SBT data and is required to
improve traffic prediction in medium-term planning phase.

Category <Operational>

Validation Method |[<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0020

Requirement As each change of the airline schedule, the AU shall update the iSBTs of
impacted flight legs.

Title Updates of the iSBT for scheduled airlines in M-T planning
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Status <In Progress>

Rationale Schedule information is considered at part of the SBT data and is required to
improve traffic prediction in medium-term planning phase.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0030

Requirement At the first or any subsequent iSBT publications, the iSBT shall include
optionally the Airspace Users Nominal preferred Route (NPR) information
(including flight levels)

Title Inclusion of NPR information in the iSBT

Status <In Progress>

Rationale Nominal preferred route information is required to improve traffic prediction in

medium term planning phase and to support CDM processes in medium-term
planning phase.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0040

Requirement The AU shall optionally update the iSBT with corrected NPR information in case
of environment change invalidating the route

Title Update of NPR information in the iSBT

Status <In Progress>

Rationale Valid nominal preferred route information is required to improve traffic prediction

in medium term planning phase and to support CDM processes in medium-term
planning phase.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
[REQ]
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Identifier REQ-07.06.02-OSED-0004.0050
Requirement The NM shall check the content of each iSBT update in medium-term to verify

that is syntactically (format) and semantically (compliant with air navigation
environment and ATM constraints) correct. The results of the iSBT check shall
be sent back to the Airspace Users.

Title Validity check of the iSBT sent by the AU in M-T planning phase
Status <In Progress>
Rationale In medium-term planning phase there is not a formal validation/acceptance

process of the iSBT. Errors and inconsistencies will be notified to the airspace
Users with a recommendation to correct the iSBT.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0060

Requirement In case of change of the ATM environment and constraints (e.g. at each AIRAC
cycle), the NM shall check the validity of already received SBTs and shall sent
the results of the check to the airspace user.

Title Validity check of the iSBT in M-T planning phase in case of change of the ATM
environment

Status <In Progress>

Rationale In medium-term planning phase there is not a formal validation/acceptance
process of the iSBT. Errors and inconsistencies will be notified to the airspace
users with a recommendation to correct the iSBT.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0065

Requirement The ATM environment and constraints shall be made available at least several
AIRAC cycles in advance to allow proper planning for the Airspace Users.

Title Anticipated share of ATM environment and constraints

Status <In Progress>

Rationale To ensure the validity of iSBT data provided by Airspace Users in medium-term
planning phase.

Category <Operational>

Validation Method [<Live Trial>
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2993
2994

2995
2996

2997
2998

2999
3000

3001

3002
3003

Project ID 07.06.02
D56 - Step 1 Business

trajectory final OSED 2016 Edition: 00.05.01

|Veriﬁcation Method |

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES_TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
REQ]

Identifier REQ-07.06.02-OSED-0004.0070

Requirement

The NM shall use iSBTs information and merge it with other source of traffic
data to generate consolidated network traffic demand forecast.

Title Consolidated Network demand forecast in medium-term planning using iSBT

Status <In Progress>

Rationale In medium-term iSBT will be available only for a proportion of the traffic. So
other sources of traffic data (e.g. Innovata, historical data, ...) must be used in
complement.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0080

Requirement The NM shall publish in the NOP consolidated traffic demand forecast that can
be accessible either through a HMI or system-to-system interface.

Title Publication of consolidated traffic demand and ATM constraints in the NOP

Status <In Progress>

Rationale Consolidated traffic demand forecast are required by stakeholders to implore
their planning process (airports, Airspace users, ANSPs)

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0090

Requirement The NM shall provide planning and filing status messages integrating feedback

on FPL route/4D trajectory assessment including soft constraints and DCB
measures applied to the flight

NM flight planning services - Reply messages including feedback to AUs
<In Progress>

Title
Status
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3004
3005

3006
3007

3008
3009

3010
3011

3012
3013

3014
3015

Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016

Edition: 00.05.01

Rationale To reach FPL route/4D trajectory consensus. Compliance with ICAO FFICE
provisions

Category <Operational>

Validation Method |[<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0004.0100

Requirement

The NM shall check the impact of time-based DCB measures (e.g. CTOT or
Target Times) on the compliance of the 4D trajectory with other published hard
constraints (e.g. RAD, airspace closure)

Title Trajectory compliance with published contraints when using DCB measures

Status <In Progress>

Rationale This is an issue identified in current operations. This iRBT shall always be
trajectory-compliant with published constraints.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0010

Requirement

During the short term planning phase, the Airspace User shall update the iSBT
with Extended Flight Plan information.

Title Content of the iSBT in short term planning phase.

Status <In Progress>

Rationale This is in accordance with the SBT concept and the progressive refinement of
Business Trajectory information

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

[REQ]

|Identifier |REQ-07.06.02-OSED-0005.0014

- 9 Avenue de Cortenbergh 100 | B -1000 Bruxelles

P | N wwwosesarju.eu 144 of 175

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



3016
3017

3018
3019

3020
3021

3022
3023
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Requirement The iSBT in short-term planning phase shall include the GUFI as well as all
required information to ensure unambiguous mapping with early SBT provided
in medium-term planning phase (M-T iSBT provided per "repetitive flight leg").

Title GUFI included in the iSBT in short-term planning phase
Status <In Progress>
Rationale To allow unambiguous identification of which information relates to which flight

without the need for mapping details such as ADEP, ADES, Callsign and
EOBT. The GUFI is currently discussed in the context of IATA and ICAO
working groups. More detailed requirements will be developed at later stage.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0017

Requirement The NM shall validate the content of each iSBT update in the short-term to
ensure syntactically (format) and semantically (compliant with air navigation
environment and ATM constraints) correctness. The results of the iISBT check
shall be sent back to the Airspace Users.

Title Validity check of the iSBT in short-Term planning phase

Status <In Progress>

Rationale In short-term planning phase the iSBT validation process will be similar to the
current ICAO flight plan validation process.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0020

Requirement For the stakeholders whose system is IOP capable, NM shall perform the
distribution of iSBT updates during the short-term planning phase using the
Flight Object mechanisms over the SWIM infrastructure

Title Distribution of iSBT information in IOP area

Status <In Progress>

Rationale For interoperability purpose and to ensure a fully consistent management of
flight data in Flight Object servers

Category <Operational>

Validation Method |<Live Trial>

Verification Method
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3028
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3031
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Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016 Edition: 00.05.01
[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
REQ]

Identifier REQ-07.06.02-OSED-0005.0030

Requirement The NM shall ensure that every iSBT update will be distributed also to the

concerned stakeholders that still belong to the non (Flight Object) IOP areas for
iSBT updates, using other SWIM distribution mechanisms (e.g. B2B)

Title Distribution of iSBT information in non-IOP area

Status <In Progress>

Rationale To ensure that iSBT information is available in all ECAC area and outside
ECAC area (when relevant)

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0040

Requirement The iSBT validation in the short-term planning phase shall include consistency
checks between Extended Flight Plan and airport slot data included in the iSBT.

Title Consistency check between iSBT and airport slot

Status <In Progress>

Rationale Rules, procedures and operational parameters shall be defined by airports.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0045

Requirement Both in the short-term planning phase and execution phase, the Network
Management function shall have the possibility to trigger the revision of iSBT
through the publication of Target Times for DCB purpose.

Title Target Times applied to iSBT.

Status <In Progress>

Rationale Target times will be published for arrival/en-route DCB regulations or targeted
dDCB measures. CTOTSs shall continue to be published to keep the interface
with departure airports unchanged. See 13.02.03 OSED for more details.
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Category <Operational>
Validation Method |<Live Trial>
Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0050

Requirement When a Target Time is published in planning phase, the Airspace User shall
have the possibility to revise the iSBT (including the 4D trajectory) to express
his preferences - both in terms of departure time and airborne profile - on how
to comply with the published Target Time.

Title Update of the iSBT/IRBT to comply with a Target Time

Status <In Progress>

Rationale To give more flexibility to Airspace users.

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0060

Requirement In case of an update of the iISBT/IRBT by the AU to comply with a published
Target Time, the NM shall update the CTOT according to the departure time
expressed by the Airspace User in the iSBT.

Title Update of the CTOT in case of revision of the iSBT/iIRBT to comply with the
Target Time

Status <In Progress>

Rationale In Step 1, CTOT are still in use to keep the interface with the departure airport
unchanged

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0065

Requirement The Network Management Function shall have the ability to apply dDCB/STAM
measures on iSBTs and iRBTs.
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3058
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Title STAM/dDCB measures in short-term and execution phases

Status <In Progress>

Rationale The STAM/dDCB catalogue of measures affecting iSBTs/iRBTs includes re-

routings, level capping and time-based measures (TTO/TTA, constraint on
departure time). See 13.02.03 OSED for more details on STAM measures.

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0070

Requirement The NM shall distribute to all concerned stakeholders (AUs, Airports, ANSPs)
all updates of planning iRBT elements (Extended FPL, TSAT/TTOT, Target
Times, CTOT, TOs from the resulting network 4D trajectory)

Title Distribution of iRBT information elements

Status <In Progress>

Rationale To support in execution the adherence to the agreed measures

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0080

Requirement The NM shall distribute each update of the iRBT elements during the flight
lifecycle to all concerned stakeholders using a SWIM infrastructure based on
the Flight Object in the IOP area

Title Distribution of iRBT elements in IOP areas

Status <In Progress>

Rationale For interoperability purpose and to ensure a fully consistent management of
flight data in Flight Object servers

Category <Operational>

Validation Method [<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>
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REQ]

Identifier REQ-07.06.02-OSED-0005.0090

Requirement In IOP area, the Network Management Function shall use FO coordination

mechanisms for the implementation at ATC level of STAM measures agreed
between network actors during execution.

Title Implementation of STAM measures

Status <In Progress>

Rationale See shortcoming of current processes in section 6.
Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0100

Requirement The NM shall improve network traffic prediction by integrating local trajectory
information shared through the Flight Object.

Title Improvement of network traffic demand prediction using local trajectory
information in IOP area

Status <In Progress>

Rationale Improving network traffic prediction will allow to improve efficiency of DCB
processes both at local and network levels.

Category <Operational>

Validation Method |[<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance

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

<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0001 <Partial>

REQ]

Identifier REQ-07.06.02-OSED-0005.0110

Requirement The AU shall take into account published hard constraints in the trajectory
calculation for the submission of the Preliminary flight plan.

Title iSBT compliant with published hard constraints

Status <In Progress>

Rationale Acceptability of the Preliminary flight plan by NM systems

Category <Operational>

Validation Method |<Live Trial>

Verification Method

[REQ Trace]

Relationship Linked Element Type Identifier Compliance
<APPLIES TO> <Operational Focus Area> OFA03.01.04 N/A
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<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0000 <Partial>
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6.3.2 Information Exchange Requirements

3070
3071

3072

3073 [IER]

6.3.2.1 The enhanced EFPL as iSBT element

Edition: 00.05.01

This section has been subdivided to distinguished between IERs related to the enhanced EFPL as an iSBT element (in line with FFICE eFPL exchange
messages) and IERs related to the Flight Object concept.

Identifier

Name

Intended
Addressees

Information Element

Involved Operational Activities

Interaction
Rules and
Policy

Satisfied DOD
Requirement Identifier

IER-07.06.02-OSED-
eFPL.0200

Submission response

NM

AU

Operational reply message:
e Message information
e  Submission status

e GUFI

Optional information:

e Reason of rejection

Verification Preliminary flight
plan, Trial request or Filed
flight plan and related Flight
Plan Update messages

One-Way

<In
Progress>

REQ-07.06.02-OSED-
0005.0017

REQ-07.02-DOD-
0001.0001<Partial>

Planning
Filing

IER-07.06.02-OSED-
eFPL.0210

Preliminary Flight Plan

AU

NM

e  Subset of eFPL data including
optionally the Desired trajectory
(4DT) and flight specific
performance data

e  GUFI

Submission Preliminary Flight
Plan (iSBT)

One-Way

<In
Progress>

REQ-07.06.02-OSED-
0004.0010

REQ-07.02-DOD-
0001.0000<Partial>

Planning

IER-07.06.02-OSED-
eFPL.0220

Planning status

NM

AU

e Submission status (operational
acceptability)

e Planning status

e GUFI

e Soft constraints impacting the
trajectory

e All non-compliant hard constraints if
any

e Optionally trajectory proposal
including:
o flight specific constraints
o Negotiating/Agreed trajectory

Acceptability of the Preliminary
Flight Plan, Flight Plan Update
or Trial request

(Validation iSBT)

One-Way

<In
Progress>

REQ-07.06.02-OSED-
0004.0090
REQ-07.06.02-OSED-
0004.0060

REQ-07.02-DOD-
0001.0001<Partial>

Planning

IER-07.06.02-OSED-
eFPL.0230

Trial Request

AU

NM

*  Message information including
optionally the Negotiating Trajectory
(4DT) or flight specific performance
data

e  GUFI

Submission Trial request

One-Way

<In
Progress>

Enhanced What-if tool
extended to iISBT/IRBT
mode of operations

REQ-07.02-DOD-
0001.0000<Partial>

Planning
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Edition: 00.05.01

Interaction i
Identifier Name tssuer | 'Mended f e mation Element Involved Operational Activites | Rulesand | Status | Rationale iTEilid Service
Addressees Policy Requirement Identifier
e iRBT creation
e  Subset of eFPL data including e  Submission Filed Flight Valid and stable
IER07.06.02-08ED- | 0o o | optionally the Filed trajectory (4DT) Plan (iRBT) OneW <In e bt oian s | REQ-07.02-D0D- i
eFPL.0240 fled Flignt Han and flight performance data e FO creation e-ay Progress> ;’;;e('j ary light Pan s 1 4601 0000<Partial> fing
e GUFI e  EFPL information
dissemination to ATC
e  Submission status (operational
acceptability) REQ-07.06.02-OSED-
e  Filing status - . " 0004.0090
IER-07.06.02-08ED- [ 000 W o GUFI R e e N e <in REQ-07.06.02-0SED- | REQ-07.02-DOD- Fon
eFPL.0250 9 o Agreed rajectory Val daﬁm'?iRBT) P Y Progress> | 0004.0060 0001.0001<Partial> 9
o DCB measures REQ-07.06.02-OSED-
o PTRs 0005.0070
o Changes on SID/STAR
IER-07.06.02-OSED- ) : *  Flight Plan suppression message Cancel Preliminary Flight <In Current operational REQ-07.02-DOD- Planning
eFPL 0260 Flight Plan Canceliation AU [NM o GUFI Plan/Filed Flight Plan OneWay | progress> | exchange process 0001 0000<Partial> Filing
REQ-07.06.02-OSED-
Update Preliminary Flight 0004.0020
IER-07.06.02-OSED- _ e Updated information > e <In REQ-07.06.02-0SED- | REQ-07.02-DOD- Planning
eFPL.0270 Flight Pian Update AU M e GUFIand departure aerodrome fdi’",’: t'f%g'}‘}:ggg” One-Way Progress> | 0004.0040 0001.0000<Partial> Filing
REQ-07.06.02-OSED-
0005.0010
3074 Table 26 IER eFPL layout
3075 6.3.2.2 Flight Object
3076  [IER]
Interaction : X
. Intended . . L . Satisfied DOD Service
Identifier Name Issuer Addressees Information Element Involved Operational Activities s:::; and Status Rationale Requirement Identifier | Identifier
IER07.06.02-OSED- | Distribution to IOP ATSUs of initial . : . Flight lifecycle from EFPL <In REQ-07.06.02-0SED- | REQ-07.02-DOD-
FONM 0500 Flight information NM | ATC FOinfonalion (FO crealion) submission to fight completion | "W [ progress> | 0005.0080 0001.0001<Pariial>
IER07.06.02-OSED- | Notification to IOP ATSUs of W A FO information update (FPL, trajectory | Flight lifecycle from EFPL OneWa <In REQ-07.06.02-0SED- | REQ-07.02-DOD-
FONM.0510 FPL/EFPL change constraints, 4D trajectory) submission to flight completion y Progress> | 0005.0080 0001.0001<Partial>
IER07.06.02-0SED- | Notification to IOP ATSUs of W e FO information Flight lifecycle from EFPL OneWa <In REQ-07.06.0220SED- | REQ07.02-DOD-
FONM.0520 FPL/EFPL delay message update (EOBT, 4D trajectory) submission fo flight completion Y Progress> | 0005.0080 0001.0001<Partial>
IER07.06.02-0SED- | Notification to IOP ATSUs of W A o - Flight lifecycle from EFPL oneW <In FPL process extended | REQ-07.02-DOD-
FONM.0530 FPL/EFPL cancellation Suppression submission to flight completion | ~"¢™ &Y Progress> | to EFPL 0001.0001<Partial>
IER07.06.02-08ED- | Nofification to 0P ATSUs of fight |y | aTc FO information update (flight suspension | Flight lifecycle from EFPL Ot <In REQ-07.06.02-0SED- | REQ-07.02-DOD-
FONM.0540 suspension / de-suspension status) submission to flight completion -ay Progress> | 0005.0080 0001.0001<Partial>
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Interaction : X
: Intended . : - : Satisfied DOD Service
Identifier Name Issuer Add Information Element Involved Operational Activities g::: and Status Rationale Requirament kenfiier | Identi
IER-07.06.02-OSED- Notification to IOP ATSUs of TT NM ATC FO information (4D trajectory +TTO Flight lifecycle from EFPL One-Wa <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0550 information /ICTOT) submission fo flight completion y Progress> | 0005.0080 0001.0008<Partial>
IER-07.06.02-OSED- Notification to IOP ATSUs of TT NM NM FO information (4D trajectory Flight lifecycle from EFPL One-Wa <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0560 cancellation +TTO/CTOT cancelled ) submission fo flight completion -y Progress> | 0005.0080 0001.0008<Partial>
IER-07.06.02-OSED- Notification to IOP ATSUs of agreed NM ATC FO information (trajectory constraints, 4D | Flight lifecycle from EFPL One-Wa <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0570 trajectory update trajectory ) submission to flight completion -ay Progress> | 0005.0080 0001.0008<Partial>
IER-07.06.02-OSED- Notification to IOP ATSUs of an NM ATC FO information (FPL, trajectory Flight lifecycle from EFPL One-Wa <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0580 AFP message from non-lOP area constraints, 4D frajectory, FPL) submission fo flight completion Y Progress> | 0005.0080 0001.0001<Partial>
IER-07.06.02-OSED- Reception of frajectory constraints ATC NM FO information Flight lifecycle from EFPL One.W: <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0530 information from ATC (trajectory constraints, 4D trajectory) submission to flight completion ne-way Progress> | 0005.0100 0001.0001<Partial>
IER-07.06.02-OSED- - FO information - One-Way <In
Notification to NM of local ) ; Flight lifecycle from EFPL REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONMIG00 route/trajectory change s b gt:jli ‘::;?)I conelrainis, £F1, 4D submission to flight completion Progress> 0005.0100 0001.0001<Partial>
IER-07.06.02-OSED- N : : Flight lifecycle from EFPL One-Way <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0610 Notification of FDMP role handover | ATC NM FO information (FDMP role change) e et Progress> | 0005.0100 0001 0001<Partial>
IER-07.06.02-OSED- - . : Flight lifecycle from EFPL One-Way <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0620 Notification of NM role preference NM ATC FO information (preference status) submission to flight completion Progress> | 0005.0080 0001.0001<Partial>
IER-07.06.02-OSED- Notification to IOP ATSUs of an NM ATC FO information (STAM measure, STAM scenario One-Way <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0630 agreed STAM measure trajectory constraints, 4D trajectory) Progress> | 0005.0090 0001.0001<Partial>
IER-07.06.02-OSED- Notification to IOP ATSUs of STAM NM ATC FO information (STAM measure, STAM scenario One-Way <In REQ-07.06.02-OSED- | REQ-07.02-DOD-
FONM.0640 measure cancellation trajectory consfraints, 4D trajectory) Progress> | 0005.0090 0001.0001<Partial>
3077 Table 27 IER FO layout
3078
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7 References

7.1 Applicable Documents

This OSED complies with the requirements set out in the following documents:

[1] Template Toolbox Ed.04.00.00 22/03/2014
https://extranet.sesarju.eu/Programme%20Library/SESAR%20Template%20Toolbox.dot

[2] Requirements and V&V Guidelines Ed. 03.01.00 05/02/2014
https://extranet.sesarju.eu/Programme%20Library/Requirements%20and%20VV%20Guidelin
es.doc

[3] Templates and Toolbox User Manual 03.01.01 28/02/2014
https://extranet.sesarju.eu/Programme%20Library/Templates%20and%20Toolbox%20User%
20Manual.doc

[4] EUROCONTROL ATM Lexicon
http://www.eurocontrol.int/lexicon/lexicon/en/index.php/SESAR

7.2 Reference Documents

The following documents were used to provide input/guidance/further information/other:
[5] WPB.01 Integrated Roadmap Dataset DS15

[6] 07.02-D29-Step 1 Release 5 DOD Ed 00.04.01, May 2016

[7] ED-78A Guidelines for Approval of the provision and use of Air Traffic Services supported by
Data Communications

[8] ICAO Document 9694

[9] B.04.01-D41 SESAR Performance Framework (Edition 2).

[10] OATA Operational Scenario and Use Case Guide V1.0

[11] B04.01-D41 SESAR Refined Performance Framework Cycle 3 Ed. 01.01.00, 25/11/14

[12] 11.01.02 -D11.1.2-1- FOC operational and performance requirements for Step 1 (Quick
Wins) including the traceability of the AU comments - OSED Step 1, Edition 00.01.04,
November 2012

[13] 07.06.02 —D55- Step 1 Business Trajectory Validation Report for EFPL, Edition 00.01.00,
September 2016.%*

[14] Flight and Flow Information for a Collaborative Environment — A Concept V1.0
[15] Flight Plan filling provisions for FF-ICE, Working paper, ATMRPP-WG/27-WP/638, October

2014.

[16] Flight Plan filling provisions for FF-ICE, Working paper, ATMRPP- WP/28 - WP/656, March
2015

[17] Flight Plan filling provisions for FF-ICE, Working paper, ATMRPP- WP/29 - WP/672, July
2015

[18] Report on the first meeting, ATMRPP — Final Report, November 2015
[19] Flight Plan filling provisions for FF-ICE, Working paper, ATMRPP- WP/682, November 2015
[20] EUROCONTROL, 2014b. DDR2 Reference Manual, V1.0.4, 24 April 2014

[21] 05.05.02 —D04- Final Project Report on the concept and benefits for improving TP using
AOC data, Edition 00.01.03, 11 April 2013

24 This document shall be delivered at same time of the 07.06.02-D56-Step 1 BT final OSED. Latest 2016 Edition
shall be considered.
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[22] CFMU Flight Data Interoperability Business Case. D5 - Final Business Case,
ADVS/ATM/FD1/D5, Edition 0.1, Mar 2009

[23] Flight Plan Repository Operational Requirements Document, DMEAN CL7_D2, Edition 1.0,
September 2005.

[24] Standard Schedules Information Manual (SSIM) - IATA — March 2011

[25] Airport CDM Implementation User Manual. April 2012
http://www.eurocontrol.int/publications/airport-cdm-implementation-manual-version-4

[26] Flight Object Interoperability Specification, Ed-133, June 2009
[27] B04.02 -D0O1- SESAR Trajectory Management Document; Edition 00.01.00, September 2010

[28] B04.02 — Del ID D124- SESAR Concept of Operations Step 1 Final Edition, Edition 02.02.00,
2015.

[29] B04.02-D106-Transition Concept of Operations SESAR 2020, Edition 00.01.03.

[30] 08.01.01-D48-SWIM Compliance Report for R5 V&V Exercise 713, Edition 00.01.00, July
2016

[31] Service Technical Design Document for ExtendedFlightPlanSubmission Service, Edition
00.01

[32] Service Technical Design Document for FlightDataDistribution Service, Edition 00.01

[33] 07.0%02—D57 Step 1 Business Trajectory Safety and Performance (SPR), Edition 00.03.00,
2016

[34] 07.06.02-D92- Step 1 - EFPL Technical Specifications, Edition 00.01.00, 2016

[35] 08.03.10-D65 Information Services Reference Model Service Portfolio Version 2.0,
Ed.00.08.00

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 2.0

[36] 07.06.02 — DO5 — Step 1 BT VALR for 715, Edition 00.01.01, June 2016
[37] 07.06.02 — D46 — Step 1 BT VALR for 714, Edition 00.01.02, April 2016

% This document shall be delivered at same time of 07.06.02-D56-Step 1 BT final OSED. Latest 2016 Edition
shall be considered.
% This document shall be delivered at same time of 07.06.02-D56-Step 1 BT final OSED. Latest 2016 Edition
shall be considered.
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Appendix A Justifications

Not applicable

lounding mambers

“ &2 Avenue de Cortenbergh 100 | B -1000 Bruxelles
———— H’ '.'.-".'.-".'.-'.RGS.F]‘JLJ.(".‘I.J 156 of 175

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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



Project ID 07.06.02

D56 - Step 1 Business trajectory final OSED 2016

Edition: 00.05.01

Appendix B New Information Elements

B.1 Information elements in iISBT

The table hereafter summarises new information elements. Elements in green indicate those
expected to be introduced in the context of quick-win evolutions. Detailed description of EFPL
elements included in this table is provided in section 4.1.2.

Information | Information elements Remark
ISBT IATA flight identification Equivalent to SSIM information. Information
medium- ADES provided per repetitive flight leg.
term
planning ADEP
(scheduling | Schedule Time of Departure
phase) Schedule Time of Arrival
Aircraft type
Period of operations
Days of operations
Airport slots Only for traffic arriving/departing from
coordinated airports.
Nominal preferred route See section 5 from more details
Extended ICAOQ Flight Plan Data See ICAO Doc 4444 and IFPS Users Manual
Flight Plan
short term
planning GUFI Included in the context of FF-ICE increment 1
(4DT . Include elements to map with IATA flight
1
planning identification
phase)

Departure runway

Arrival runway

4D
trajectory

Taxi-time

ETOT = EOBT + taxi-time.

Air trajectory

For each point of the airborne trajectory the
following items can be provided (some are
optional) :

e Location

e Latitude and longitude
e Previous route segment
e Level

e Elapse time from take-off up to the
location

e Distance
e Total weight

e True air speed
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Information

Information elements

Remark

e Target Time applied (only if Target time
has been published.)

e  Minimum Altitude
¢ Maximum altitude

e Probability Sigma

Climb Performance Profile

The climb performance profile described as a
sequence of points in which every point is
defined by:

a) Cumulative Distance from the
aerodrome of departure

b) Level:

c) Cumulative Time elapsed from the
aerodrome of departure

Descent Performance Profile

The descent performance profile described
as a sequence of points, in reverse order
starting from the aerodrome of destination,
in which every point is defined by:

a) Cumulative Distance from the
aerodrome of destination

b) Level:

c) Cumulative Time elapsed from the
aerodrome of destination

Airport Slots

Included in the context of FF-ICE increment 1

TTOMTAis

Type of time constraint (TTO/TTA)

Location of the point of application of
the time constraint

Time constraint

TTO/TTA information elements are in_addition of
existing information elements related to the
CTOT (e.g. CTOT, regulation id, ...) see more
details in ATFCM user manual on ATCM slot
messages).

EFPL reply
message to
AU

Agreed trajectory

This trajectory is based on the filed trajectory of
the AU but integrates additional soft constraints.

PTRs

e Soft constraints that require a
calculation of the profile

e They tune the traffic demand
calculation (not used to validate or
invalidate a flight plan)

B.2 New information elements exchanged in the context of NM-
ATC interoperability

A large number of IER requirements for NM-ATC interoperability (see section 1.1.1) can be
addressed by reusing existing information elements defined in ED 133 (e.g. flight script, trajectory

clusters). A few new elements have been identified. Only those addressed specifically by the exercise
VP-714 are listed hereafter.
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Information | Information elements Remark
Target Target time location One target time per ATFCM regulation impacting
Times Time at the location the flight
Indication of the more penalising
regulation
Target deviation Indicator The TDI at a Target time location is the time
difference between the Target Time and the
ETO.
NM role An information provided by NM on its
preference | preference to remain FDMP

To cover the full list of IERs identified in section 1.1.1, additional information elements need to be
considered related to STAM, flight status or Extended Flight Plan information dissemination to ATC.
Those information elements are not included in this version of the OSED since validation activities of
those specific topics have been postponed in SESAR 2.
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Appendix C Expected benefits / benefits mechanisms

C.1 Expected benefits for the Extended Flight Plan

Improving interoperability between AUs/CFSPs and the Network Manager is expected to bring
benefits in the following areas (or use cases):

¢ Flight planning operations
e ATFCM / ATC operations
¢ Flight operations

The following figure illustrates the benefits mechanism:

07.06.02 : Business and Mission Trajectory Management

Workload
Initial Flight (corrections) Cost
Plan Effectiveness

validation

Capacity
.. i Traffic
Provision of Consistency of planned predictability

4D trajectory by and flown trajectories
and flight calculations
performance
data

Trajectory @ Better knowledge of t . Flight operated P
Execution user preferences closer to Y
performance

optimum

Feature Impact Area | Indicators I Positive or negative impacts KPI/KPA/TA

Figure 31: Benefit mechanism high-level view

Feature Description: the provision of additional data (4D trajectory and flight specific performance
data) improves the interoperability of flight data between Airspace Users and NM. It enables a better
description and understanding of AUs' flight intents.

(1) These additional data will impact the initial flight plan validation process as the format of input data
will evolve and additional processing will be required

(2) Subsequent trajectory recalculations will use the flight specific performance data included in the
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EFPL.

(3) During the trajectory execution, the NM (and the ATSUSs) are better informed of AUs' intentions
and preferences thanks to the more detailed description capabilities offered by EFPL

(1a) EFPL 4D trajectory will allow AUs to provide a more accurate description of their flight intentions.
This should reduce occurrences of profile related rejections in the course of the initial flight plan
validation.

(1b) Less flight plan rejections translate directly into less associated workload, both for IFPS
operators (NM) and for AUs' staff in charge of correcting/submitting FPLs. An increased cost-
effectiveness can then potentially be expected (provided that the reduced workload results into fewer
staff being allocated to these tasks).

(2a) AUs' 4D trajectory submitted in the EFPL will be used by the NM systems as the initial planned
trajectory, instead of calculating this trajectory themselves.

(3a) Subsequent recalculations of the planned trajectory will use flight specific performance data
rather than generic performance data for the aircraft type, as currently.

(2b) Knowing and taking into account a more accurate description of both the AUs' flight intents and
the flight specific performance should enable the use of a planned trajectory closer to that which will
actually be flown, thus increasing the predictability of the traffic. Enhanced traffic predictability allows
reduced capacity buffers and overall improves capacity management both at network and local levels.
On ATSUs' side, a better predictability translates into reduced risks of over-delivery, hence to
increased safety. An improved network capacity management is expected to lead to a reduction of
delays, thus to increased efficiency. The capability to describe more accurately flight intents also
reduces inefficiencies associated to limitations imposed by the description format currently used. The
expected increased traffic predictability can thus be seen as enabling improvements in operating
methods, which in turn would lead to capacity and safety increases. These will consequently not be
directly measurable within P7.6.2 but are expected to be assessed by other projects (the project 5.5.2
has already performed a V2 validation as well as a CBA for the use of FOC data (part of the elements
included in the Extended Flight plan) by ATC).

(4a) The additional data and their intended use allow better describing and respecting AUs' intents.

(3b) The resulting trajectory should thus be executed closer to the airframe’'s performance optimum,
positively impacting the flight efficiency.

Table 28: Benefit mechanisms overview

The implementation of this operational concept will lead to a decrease of the number of flight data
inconsistencies, as flight intents will be better taken into account, which will reduce the number of
irrelevant flight plan invalidations and in parallel increase the number of flight plans automatically
validated. This will therefore make easier the task of NM flight planning services and airline operators,
and reduce their workload.

Past studies performed by the Network Manager have shown that flight data are currently one of the
sources contributing to deviations between NM profiles and flight tracks. There are generally three
types of deviations: time deviation, flight level deviation and lateral deviation.

As the concept implementation will allow the NM to get more information about AU flight intents,
particularly in terms of points, flight levels, and times, the Flow Management services will use these
data — more accurate and reliable than estimations made by NM about them — to calculate and
update 4D trajectories, which will result in a reduction of the observed deviations between NM
trajectories and reality. The concept will therefore help to reduce the share of responsibility of flight
planning in discrepancy between agreed trajectory and real trajectory.
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Since Flow Management services use these trajectories to elaborate traffic forecasts, the traffic
demand predictions will be enhanced, hence a better predictability of sector traffic load.

The provision of more accurate flight plan data by AU allow the NM to accept more flight plans that
are in line with the AU flight intents, since the number of errors due to a misinterpretation of field 15 by
NM flight planning services is reduced. Consequently, the executed trajectory is closer to AU
preferences, hence a route flown close to the optimum. The flight efficiency is therefore improved,
resulting in a better optimization of the balance between fuel consumption and distance flown, hence
in cost saving for the airline.

The following table summarises benefits per KPA:

Executed trajectory Reduced workload for
closer to AU’s NM operators due to
preferences. flight data
misinterpretation that
need manual correction
Fewer occurrences of
flight plan rejections
requiring FPL refilling.

Improved network

Lower delays due to

Increased safety in

capacity better management ATSU due to better
management for the | network capacity traffic predictability.
NM due to better management. Reduction of over-
traffic predictability. delivery risk
Reduced capacity

buffers.

Executed trajectory
closer to AU’s
preferences due to
the better knowledge
of flight intent.

The table above focuses on benefits from a network perspective. It must be highlighted that the
introduction of the extended flight plan will allow performance improvements of local ATC and DCB
processes through the dissemination of FOC flight data information. Those benefits are assessed by
05.05.02 project [21].

C.2 Expected operational benefits from the improvements of
demand management in medium term planning phase

Referring to the DDR 2 project business case, main benefits are expected in the context of
operational use-cases listed in the previous paragraph. Some of operational use-cases (OUC) are
described in the table hereafter:

OUC1, ATFCM operational planning

From 12-5 weeks before a month of operations, some ANSPs have processes to predict
‘gross’ sector flows. These are used as a basis for planning ATFCM measures as well as
detailed rosters. Knowing these gross sector flows informs planning decisions to reduce the
chance of regulations being needed.

OUC2, ANSP improved planning of ATCO rosters
The key to this operational use case is to predict sector loadings derived from flight
trajectories. With such a prediction, rosters can be defined with better respect to forecast
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sector loadings and main traffic flows

OUC3, Planning for ‘special events’

DDR Phase 2 has the potential to improve the planning for such events by improving the
capture of flight intentions in advance of the event. Good information weeks or days in
advance would enable the refinement of ANSP staff rostering and the creation of profile
management and ATFM regulation plans to achieve the most efficient response to the traffic
demand.

OUC5, ANSP and NM pre-tactical refinements to ATFCM

This operational use case builds on OUC1, but is focused on a potential increase in accuracy
of predictions at the pre-tactical stage. With more accurate predictions: ANSP Managers would
be able to make final adjustments e.g. to staffing plans and fine tune sector configurations,
open and closing times, plan break times. — to maximise the available resources against the
forecast traffic demand; the NM would be able to finalise daily plans and address pan-
European network issues, with the aim of minimising flow regulations by defining solutions with
a lower impact to Airspace Users. The Network Management Function would be able to have
dialogues with Airspace Users and military staff to fine tune flow management solutions, again
to avoid regulations through defining lower impact solutions.

OUCS6, More collaborative pre-tactical ASM (level 2)

If the DDR Phase 2 is shown to deliver a reliable 4D trajectory traffic demand forecast, this
would enable collaboration between civil and military airspace planners: to enable military
planners to reference civil demand when determining the opening and closing times of TSAs;
to support requests to military planners for temporary availability of CDRs; to support requests
to military planners for availability of CDRs on specific days.

OUCY7, Airspace User flight planning

This use case envisages Airspace Users using ‘hot-spot’ data in flight planning. Experienced
flight planners already build a general knowledge of hotspots/probable regulations throughout
the season and, once patterns emerge, are able to file plans appropriate to their
operational/business needs. The use case offers the potential for such tacit knowledge to be
directly built into flight planning systems. For example, flight planners may choose a flight plan
solution of a slightly higher cost or duration in order to avoid a high probability of delay on an
alternative route.

Main improvements are expected in the following SESAR KPAs:
o Efficiency (including delays)
e Capacity
o Cost-effectiveness

The following table outlines benefit mechanisms for each of the use-case mentioned above.

Better use of sector Reduced delay by planned
capacity capacity better aligned to

demand
Better assignment of ANSP cost savings from
ATCOs with respect better match of ATCOs to
to sector validations demand
Better use of sector Reduced delay by planned
capacity capacity better aligned to

demand
Better use of sector Potential reduced airborne ANSP cost savings from
capacity holding (delay) better match of ATCOs to

demand
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Better use of sector
capacity

More direct routes from better
use of CDRs.
Reduced delay.

Better informed route

Involvement in the ATM
CDM

planning.
Reduced delay
founding members
Avenue de Cortenbergh 100 | B -1000 Bruxelles
] www.sesarju.eu 164 of 175

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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




Appendix D Assumptions on TT management considered
in FO developments

The following points are presented as assumptions since there are not directly in the scope of the
7.6.2 project. These assumptions should be addressed further by relevant projects (e.g. P13.2.3,
WP4)

Assumption 1: NM monitoring of the Target Times adherence

The NM monitoring phase for the flight adherence to the issued TTs starts from the flight departure
and lasts until the flight termination or the FO termination. In this context the NM will include and/or
provide for inclusion in the FO the following information:

- the TT - location point and time;
- the updated Estimated Time Over (ETO) on the TT location for the flights in execution

The updated ETOs on the TT location provided by NM are based on information provided to NM
either by an IOP ANSP or a non-IOP ANSP (inside the IOP area the ETOs calculated by the IOP
systems are aligned). Updated ETOs are provided whenever they are outside the TT tolerance
window (e.g. +/- 3 mn).

Assumption 2: ATC role (limited) in the monitoring of the Target Time adherence

With the information provided by NM via the FO, the local systems will compute the Target Time
Deviation indicator (TDI), i.e. the difference (subtraction) between the ETO and the TT time values.
Whenever the TT Deviation is displayed to ATCOs it will be in terms of “time to lose”, “time to gain” or
“on time”. The ATC needs to be aware of this information to avoid providing instructions/clearances
that would have an adverse effect on flight adherence to the Target Times.

The “on time” is the minimum information to be displayed to ATCOs informing them that the flight is
subjectto TT.

Whenever the flight is subject of a single TT, the local system will provide the TDI for display to ATCO
whenever the TT location is in a downstream ANSP’s AoR.

Assumption 3: Multiple TTs

If the flight is affected by several ATFCM regulations it has several TTs - one per regulated area-
even if in the planning phase only the most penalising constraint/TT is taken in consideration to
determine the CTOT.

The ATCO will be presented with only one TT deviation (i.e. for only one TT location). Whenever a
flight is subject to more than one TT, the selection of the TT Deviation for display to ATCOs is done
by the local system based on the TT location. The following rule is proposed for validation:

1) ifthe TT is located inside the AoR of the ANSP - it will not be selected for display;
2) ifthe TT is located in an adjacent downstream ANSP AoR — it will be selected for display;

3) if the TT is located in a non-adjacent downstream ANSP AoR — it will not be selected for
display, unless it is the first TT for the flight.

The assumption 3 is not in line with 13.2.3 and B.4.2 documentation which consider only one
Target Time to be published to ATC on the most penalising constraint. However considering
the low maturity and limited consensus on this topic, it seems more relevant from a Flight
Object system enabler perspective to consider multiple targets management to design more
general technical solutions than can cope with possible future refinement/evolution of the
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concept. It must be highlighted that this OSED does not include any operational requirements
related to the inclusion of multiple target times in the iRBT and the Flight Object.

Communication of Target Times to the flight crew.

Even if in this document, some scenarios and use-cases include the dissemination of Target times to
the flight crew, the OSED does not make any assumptions, nor develop any requirement related to
this topic.
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Appendix E - Approaches on the transition iISBT/IRBT

This appendix E aims to introduce the four different approaches/perspectives that currently exist to
determine the transition from SBT to RBT (either Step 1 & or Step 2). This should also raise concern
about the differences between the perspectives and the willingness to align and refine them.

E.1 The different alternatives for SBT/RBT transition

This section summarises the four different alternatives and further develop the point of view adopted
by 07.06.02 -D56- BT OSED Step 1.

1.

The Transition CONOPS SESAR 2020 [29] states that the creation of the RBT occurs when
the AU explicitly accepts the final SBT due to the proximity of the execution phase as further
modifications are no longer achievable (full pre-departure CDM process is completed).

07.02 D29 DOD Step 1 [6] states that in Step 1, the iSBT evolves progressively to iRBT
starting from SIT time to TSAT (A-CDM) or at a fixed time before off-block (non A-CDM).

In this document 07.06.02 -D56- Step 1 BT OSED the iRBT creation is triggered by the AU
when submitting a filed flight plan (with a filed trajectory). However the iRBT creation does not
corresponds necessary to the transition SBT/RBT

In current operations a single milestone cannot be identified corresponding to this transition.
Several milestones are potentially contributing to the progressive transition from iSBT to the
iRBT (see in appendix the table of milestones as extracted from the 7.6.2 Step 1 OSED).

Referring to this table, the transition to RBT can be considered as fully completed at the last
milestone once flight enters under ATC control and FPL/RBT changes are done through ATC.

FE-ICE increment 1 full concept implementation envisages two different services associated
to a submitted flight plan: a planning service (correspondent to iSBT) and a filing service. In
the planning service, AU sends the desired trajectory (the user’'s preferable one) within a
“preliminary flight plan” in “planning state” and negotiation occurs until a valid and stable flight
plan is agreed and the AU sends a filed trajectory within a flight plan in “filed status” triggering
the distribution to ATC services.

The possibility envisaged as fourth option is to map the FF-ICE filing event with the transition
from SBT to RBT.

These four approaches require further discussions and validations in order to achieve a consensus on
the granularity (high/low level of detail) and the content. This will be continued and provided within
SESAR 2020.

The table below summarises the differences between these 4 options:

foaunding mambers

g Avenue de Cortenbergh 100 | B -1000 Bruxelles

‘Hx" W Sesanu. eu 167 of 175

©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, 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




Project ID 07.06.02
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Edition: 00.05.01

Overlapping Sequential.
iSBT & iRBT The RBT is created when the | When the flight plan is filed, any kind of
Phases Sequential Undefined flight plan.is filed but the SBT trajeptqry submission t.o the planning
intersection can continue to be updated service is a pure what-if and therefore
until the flight goes under cannot be considered as the SBT. So
ATC control. any change is through RBT revision
Acceptance of the trajectory by the AU
after meeting as a minimum (to be
validated) the following conditions:
e The AUs has refined its preferred
Event trc:#esﬁ:irr)‘/tlsn function of the planning Either an airport CDM | Either actual off-block time or Submission by the AU
triggerip_g « Allcapa cit;} constraints are being event or a time an airport CE?M event at c_>f a flight pIaE\
the transition respected by the trajectory (as parameter before EOBT some airports in “filed state
verified by the NM).
e The ADEP has provided the
TSAT/TTOT plus related tolerance
windows
P AU triggers th_e_ start of AU triggers thg start of the
triggering the AU _ the tran5|t_|on _ tran5|t_|on AU
transition Airport or NM tngggr the | Airport or NM tngg_gr the end
end of the transition of the transition
The filing in current operations can be
Time Pre-departure. . from several days (5 days max) to 3
of the transition Latest tim':’g;‘:ﬁz?r”s“;g e TSAT (A-CDM) or at a :I‘ft‘;“r‘t' ggﬂ‘f\:‘emo‘;?t’; hours before EOBT (or less for late
according to the (to be validated) fixed time before off- P EOBT filers). With the introduction of the FF-
flight lifecycle block (non A-CDM) : ICE planning service, the filing event
could occur closer to EOBT.
Impact Further modifications of trajectory/FPL Undefined Further modifications of The FPL/RBT distributed to the ATC
of the transition only through trajectory/FPL done only services.
SBT/RBT “limited CDM” through ATC.
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Table 29 Comparison between different approaches on the iSBT/IRBT transition
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E.2 Why other options are not retained?

The Transition CONOPS SESAR 2020's option is not retained because the notion of “limited CDM”
after the transition SBT/RBT is not mature enough to develop Step 1 operational requirements.

The option which considers the transition SBT/RBT completed at the FF-ICE filing event is not
retained because no specific rule/procedure prevents the filing event to occur very early (e.g. several
hours or even days before off-block).

Finally, the SBT/RBT transition as defined in the 7.2 Step 1DOD remains at high level, however, the
7.6.2 option is not significantly in contradiction with the DOD description.
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-END OF DOCUMENT-
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