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Abstract  

The current document is the final version of the OSED. It complements the intermediate issue with: 

- Matured concept definition and Complete list of requirements  

- In addition this issue clarifies further more the concept, using work performed in VALP and TS. 

The OSED aims at defining operational services and environments within the scope of PJ.09-W2-44. 
¢ƘŜ {9{!w ²н {ƻƭǳǘƛƻƴ ппΣ ά5ȅƴŀƳƛŎ !ƛǊǎǇŀŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ό5!/ύέ ƛǎ ōǳƛƭǘ ǳǇƻƴ ǿŀǾŜ м ǊŜǎǳƭǘǎ ƻŦ 
solutions PJ08-01 and PJ09-02. 

The core focus of the solution is the integration of DAC and Integrated Network Management ATC 
Planning (INAP) concepts, especially on the INAP timeframe where the two overlap, in a seamless way 
thanks to: 

- Further development of the DAC concept, notably optimised configurations and seamless 
integration of DAC at pre-tactical and tactical phases, 

- Adequate automatic support for spots detection, traffic analysis and measures 
monitoring, 

- Development of new features to support analysis and resolution, namely what-if and 
what-else, 
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- Development of new indicators to fine-tune analysis and ease monitoring, namely the 
complexity and the uncertainty, 

- Alignment of processes, roles and measures, based on the above mentioned features, 
ensuring the right level of coordination and shared situation awareness at local, sub-
regional and regional network levels. 
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1 Executive Summary 

This document aims at defining operational services and environments within the scope of PJ.09-W2-
ппΦ ¢ƘŜ {9{!w ²н {ƻƭǳǘƛƻƴ ппΣ ά5ȅƴŀƳƛŎ !ƛǊǎǇŀŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ό5!/ύέ ƛǎ ōǳƛƭǘ ǳǇƻƴ ǿŀǾŜ м ǊŜǎǳƭǘǎ ƻŦ 
solutions PJ08-01 and PJ09-02. 

The current maturity of the solution is V2 and is expected to reach V3 by the end of Wave 2 (end of 
2022). To achieve this, a thread of 7 exercises is planned from Q4 2021 to Q4 2022. 

The core focus of the solution is the integration of DAC and Integrated Network Management ATC 
Planning (INAP) concepts, especially on the INAP timeframe where the two overlap, in a seamless way, 
thanks to: 

- Further development of the DAC concept (see detail below), notably optimised configurations and 
seamless integration of DAC at pre-tactical and tactical phases, 

- Adequate automatic support for spots detection, traffic analysis and measures monitoring, 
- Development of new features to support analysis and resolution, namely what-if and what-else, 
- Development of new indicators to fine-tune analysis and ease monitoring, namely the complexity 

and the uncertainty, 
- Alignment of processes, roles and measures, based on the above-mentioned features, ensuring 

the right level of coordination and shared situation awareness at local, sub-regional and regional 
network levels. 
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2 Introduction 

2.1 Purpose of the document 

This document provides the requirements specification, covering functional, non-functional and 
interface aspects related to SESAR Solution PJ.09-W2-44, V3 phase. It is part of the SESAR Solution 
Datapack for V3 maturity. 

It is composed of several parts:  

- PART I provides the Safety and Performance Requirements (SPR) and Interoperability 
Requirements (INTEROP), related to a SESAR Solution, that will be defined prior validation 
activities at V3 Level and validated after the validation activities. This part is considered as the 
core document, 

- PART II to IV relates to assessment reports on Safety, Environment, Performance and Human 
Performance. 

It is to be noted that the Security Assessment report is a non-disclosable document and is therefore 
not included in the OSED hand-over. 

This document is completed by various appendix, the Benefit Mechanism, showing how the SESAR 
solution elements contribute (positively or negatively) to the delivery of performance benefits, the 
Storyboard and the MEGA Models.  

The present issue is the final draft composed of PART I, from chapters 1 to 5, and the Appendix A 
Benefit Mechanism, B Storyboards and C the MEGA Models.  

 

2.2 Scope 

This document describes the concepts which will be addressed at V3 level by the eight exercises 
scheduled from Q4 2021 to Q4 2022 to validate the OIs under the scope of this solution (refer to §3.1). 

This final version of the OSED is enriched with comments and work from Human Performance, Safety 
and Security Reports workshops. 

The final OSED will be handed over with the assessment reports (with the exception of the security 
assessment due to its non-disclosable status): Parts II to V. 

In order to ease readability and make the most of the present document, the authors strongly suggest 
readers to get familiar with W1 concepts described in the W1-PJ08 and W1ςPJ09 OSEDs [38] & [39], 
as the new methods described in this document are built on these concepts, integrating them together 
and bringing them a step further for the benefit of the operational actors and stakeholders. 

This concerns in particular the following concepts: 
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- DAC (refer to [39], especially §3.1), 

- DCB (refer to [39] §3.2.1.2), 

- INAP (refer to [38] §3.5.2.5), 

- Free Route Operations (refer to[39] - §3.2.1.5). 

In addition, as this document is built upon results and activities performed during Wave 1, the authors 
also suggest readers to take into consideration the final project reports of the solution W1-PJ08 and 
W1ςPJ09 [39] & [38]. 

2.3 Intended readership 

This document is aimed at the following stakeholders:  

- PJ.09-W2-44 solution members, which will decline the presented concepts and use cased 
on their validation exercises and ensure they are align with the solution full spectrum, 

- PJ.09-W2-45 and PJ.09-W2-49 solution members, as part of the PJ.09-W2 project for 
mutual awareness of solutions progress and contents as they are inter-connected (see 
fig.1 for dependencies), 

- SJU Program representatives, as the owner and final approver of the document, 

- SESAR Wave 2 Solution 93 and SESAR Wave 3 PJ32, which will be recipient of DAC 
principles, especially cross border operations. 

 

2.4 Background 

¢ƘŜ {9{!w ²н {ƻƭǳǘƛƻƴ ппΣ ά5ȅƴŀƳƛŎ !ƛǊǎǇŀŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ό5!/ύέ ƛǎ ōǳƛƭǘ ǳǇƻƴ ǿŀǾŜ м ǊŜǎǳƭǘǎ ƻŦ 
PJ08-01 and PJ09-02. 

As stated above, the following documents should be taken into consideration: 

- OSED PJ08 - [39] to get familiar with DAC related concepts, 

- OSED PJ09 - [38] to get familiar with INAP related concepts, 

- VALR PJ08 - [42], VALR PJ09 - [40], FPR PJ08 - [43], FPR PJ09 - [41] to get familiar with previous 
work, results obtained and recommendations for the wave 2. 

 

2.5 Structure of the document 

The present document (PART I) is composed of 5 chapters: 
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- Chapter 1 gives an overview of concepts and elements addressed, 

- Chapter 2 provides purpose, scope and background of the present document, as well as a reader 
guide and a glossary, 

- Chapter 3 describes operational aspects of addressed concepts, 

- Chapter 4 gathers requirements related to operational, safety, performance and interoperability, 

- Chapter 5 provides  all applicable and reference documents. 

The document also includes three appendices: 

- Appendix A, which provides benefit & costs mechanism analysis. 

- Appendix B, which provides INAP storyboard to provide an overview of INAP timeframe with activities 
and actors involved. This storyboard was a work document to prepare Use cases. 

- Appendix C, which provides the MEGA models related to the solution. 

 

2.6 Glossary of terms 

Term Definition Source of the 
definition 

AIR-REPORT A report from an aircraft in flight prepared in conformity 
with requirements for position, and operational and/or 
meteorological reporting. 

ICAO Annex 

Airspace Block (AB) A primary volume of airspace which has to be configured 
to build workable Sectors of Control defined as 
Configured sectors in this concept (CS). 

SESAR W1 PJ08 
OSED 

Airspace Building Block Elementary volume of modularised airspace (As defined 
by the appropriate ANSP) that are too small individually 
for controlling purposes, but instead form the basic 
constituent parts of a Controlled Airspace Block as part 
of an optimising process. 

SWP 7.2 DOD 

Airspace Configuration Is a pre-defined and coordinated organisation of routes 
and their associated airspace structures, temporary 
airspace reservations and ATC sectorisation. 

SWP 7.2 DOD 

Airspace Reservation 
(ARES) 

Airspace Reservation is a defined volume of airspace 
temporarily reserved for exclusive or specific use by 
categories of users. 

European Route 
Network 
Improvement 
Plan (ERNIP), Part 

https://www.sesarju.eu/


SESAR SOLUTION PJ09-W2-44 SPR-INTEROP/OSED FOR V3 - PART I  

  
 

 

Page 16 
 

  

 

 

 

3 - The ASM 
Handbook 

Airspace Restriction Airspace Restriction is a defined volume of airspace 
within which, variously, activities dangerous to the flight 
of aircraft may be conducted at specified times (a 
ΨŘŀƴƎŜǊ ŀǊŜŀΩύΤ ƻǊ ǎǳŎƘ ŀƛǊǎǇŀŎŜ ǎƛǘǳŀǘŜŘ ŀōƻǾŜ ǘƘŜ ƭŀƴŘ 
areas or territorial waters of a State, within which the 
flight of aircraft is restricted in accordance with certain 
ǎǇŜŎƛŦƛŜŘ ŎƻƴŘƛǘƛƻƴǎ όŀ ΨǊŜǎǘǊƛŎǘŜŘ ŀǊŜŀΩύΤ ƻǊ ŀƛǊǎǇŀŎŜ 
situated above the land areas or territorial waters of a 
State, within which the flight of aircraft is prohibited (a 
ΨǇǊƻƘƛōƛǘŜŘ ŀǊŜŀΩύΦ 

European Route 
Network 
Improvement 
Plan (ERNIP), Part 
3 - The ASM 
Handbook 

Airspace Structure Airspace Structures are specific portions of airspace 
designed to accommodate the safe operation of 
aircraft. 

In the context of the FUA Concept, "Airspace Structures" 
include Controlled Airspace, ATS Route, including CDRs, 
ATC Sectors, Danger Area (D), Restricted Area (R), 
Prohibited Area (P), Temporary Segregated Area (TSA), 
Temporary Reserved Area (TRA), Cross-Border Area 
(CBA). 

European Route 
Network 
Improvement 
Plan (ERNIP), Part 
3 - The ASM 
Handbook 

Business Trajectory A 4D trajectory which expresses the business intentions 
of the user with or without constrains. It includes both 
ground and airborne segments of the aircraft operation 
(gate-to-gate) and is built from, and updated with, the 
most timely and accurate data available. 

P11.01.01 
Transversal 
consistency of 
BT/MT 
requirements 
(across WPs) 

D11.01.01-1 
Definition of 
trajectory 
requirements for 
Step 1, including 
gap analysis, 
support to 
standardization 
report from 
Airspace Users 
perspective 

Configured Sector Configured Sector is the Result of the Sector 
Configuration process. This is the actual airspace a 
controller will be assigned to provide ATS services 

SESAR W1 PJ08 
OSED 
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Computed Take-off 
Time (CTOT) 

An Air Traffic Flow & Capacity Management (ATFCM) 
departure slot, forming part of an Air Traffic Control 
(ATC) clearance, which is issued to a flight affected by 
Network Management regulations. It is defined by a 
time and tolerance (-5 to +10 minutes) during which 
period the flight is expected to take-off. 

ICAO Doc 7030/4 
ς EUR 

D11.01.01-1 
Definition of 
trajectory 
requirements for 
Step 1, including 
gap analysis, 
support to 
standardization 
report from 
Airspace Users 
perspective 

Controlled Airspace 
Block 

A Controlled Airspace Block (replacing the current 
predefined elementary sectors) is a section of 
modularized airspace within which a Tactical Air Traffic 
Controller performs his controlling functions defined as 
a result of dynamic airspace configuration process. 
Controlled Airspace Blocks are created as a result of a 
dynamic airspace configuration process in which each 
controlled block is an optimised grouping of Airspace 
Building Blocks under consideration of the forecast 
traffic pattern and ATCO availability and 
Safety/Performance metrics. The Controlled Airspace 
.ƭƻŎƪ ŦƻǊƳǎ ǘƘŜ ŜƭŜƳŜƴǘŀǊȅ ǎƛȊŜ ƻŦ ŀ άIƻǘǎǇƻǘ ¦ƴƛǘΦέ 

SWP 7.2 DOD 

Collaborative Decision 
Making (CDM) 

Collaborative decision-making (CDM) is defined as a 
process focused on how to decide on a course of action 
articulated between two or more community 
members. Through this process, ATM community 
members share information related to that decision 
and agree on and apply the decision-making approach 
and principles. The overall objective of the process is to 
improve the performance of the ATM system as a 
whole while balancing the needs of individual ATM 
community members.  

From a military perspective CDM is a process from which 
all participating parties can gain benefits through the 
negotiation of proposed options. The negotiation stops 
either at the moment when all participating parties 
agree with the result or when they reach a limit in their 
capability to accept further compromise due to defined 
priorities. 

ICAO Doc 9971 + 
B4.2 (mil aspects) 

SESAR 2020 
Concept Of 
Operations 
Edition 2017 
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DAC role DAC role refers to composition of responsibilities for of 
carrying out of main DAC management related tasks and 
activities associated with DAC management processes 
at Local or Sub regional levels which include DAC 
planning, assessment, negotiation, publication and 
sharing, decision making and implementation. 

SESAR W1 PJ08 
OSED 

Dynamic mobile area 
(DMA) 

Dynamic mobile area (DMA) is an integral part of the 
MT described by a 4D data set, where the velocity 
parameter is equal to zero. DMA constitutes a defined 
volume of airspace that satisfies specific requirements 
from different Airspace Users. 

There are two types of DMA that have been identified 
for Step 2: 

DMA Type 1 is a volume of airspace of defined 
dimensions as integral part of MT at flexible 
geographical locations agreed upon a CDM process, 
satisfying Airspace Users requirements in terms of a 
time and/or distance constraint parameters from a 
reference point as specified by AU (e.g. Aerodrome of 
Departure). 

DMA Type 2: is a volume of airspace of defined 
dimensions described as integral part of MT and agreed 
upon a CDM process, satisfying the Airspace Users 
requirements. 

SESAR 2020 
Concept Of 
Operations 
Edition 2017 

Elementary Sector (ES) ATC workable 3D airspace that can be controlled by 
ATCO for ATS provision and that cannot be split further 
down into workable/controllable sector(s) 

SESAR W1 PJ08 
OSED 

Flexible boundaries 
(FB) 

Sector boundaries that can be modified or refined to 
facilitate / optimise FRA trajectories. It is expected that 
Flexible boundaries can be facilitated through the use 
of: 

- Flexible Drawing Tool. 

SAM (Sharable airspace module) - smallest, non-
workable volume of airspace that can be dynamically 
attached (belong to) to any neighbouring ES or SAB, 
used to marginally adapt sector boundaries, i.e. +/- 
10nm 

SESAR W1 PJ08 
OSED 

Flight Intents/ Flight 
Intentions 

The future aircraft trajectory expressed as a 4-D profile 
until destination (taking account of aircraft 
performance, weather, terrain, and ATM service 

ICAO Doc 9854 
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ŎƻƴǎǘǊŀƛƴǘǎύΣ ŎŀƭŎǳƭŀǘŜŘ ŀƴŘ άƻǿƴŜŘέ ōȅ ǘƘŜ ŀƛǊŎǊŀŦǘ 
flight management system, and agreed by the pilot. 

Flight Operation Centre 
(FOC) 

Flight Operation Centre is a part (department, 
employee) of an Airspace user or a system used by an 
Airspace user providing FOC services and support like 
operational control, flight planning, pre-flight briefing, 
in-flight support and post-flight analyses in accordance 
ǘƻ !¦Ωǎ hǇŜǊŀǘƛƻƴŀƭ aŀƴǳŀƭ ŀƴŘ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƻƴŀƭ 
Procedures. 

P11.01.01 
Transversal 
consistency of 
BT/MT 
requirements 
(across WPs) 

D11.01.01-1 
Definition of 
trajectory 
requirements for 
Step 1, including 
gap analysis, 
support to 
standardization 
report from 
Airspace Users 
perspective 

Forecast Business 
Trajectory 

4D definition of the trajectory associated with a level of 
uncertainties which evolved according to the time 
horizon. The FBT uncertainties are characterised by 
Time uncertainty, Lateral uncertainty, Vertical 
uncertainty. 

The purpose is to elaborate the best predictable 4D 
Trajectory representation called Forecast Business 
Trajectory (FBT) using uncertainty modelling and 
including result on FBT itself. The FBT shall be built 
from historical data (statistical model) and various 
ŘŀǘŀōŀǎŜ ό!ƛǊǇƻǊǘΣ !hΣ ΧύΣ ǘƘŜƴ ǘƘŜ C.¢ ǎƘŀƭƭ ōŜ ǊŜŦƛƴŜŘ 
all along the timeline based on SBT (2D + schedule or 
3D + schedule or 4D profile), and trajectory elements 
that will be known only at a later stage of the planning 
ǇǊƻŎŜǎǎ όƛƴŦƻǊƳŀǘƛƻƴ ƻƴ п5 ǊƻǳǘŜΣ /ƻƴǎǘǊŀƛƴǘǎ Χύ 

FBT will be complemented by prediction algorithms and 
simulation tools used to anticipate flight intentions 
which are not yet known at the considered anticipated 
time (SBT maturity, weather conditions, etc.)  

SESAR W1 PJ08 
OSED 

HotSpot The HotSpot is a 4D volume (defined in time and space) 
representing a potential DCB imbalance (not critical as 
not impairing Safety), identified by ANSP(s) and 
potentially NM. 

OSED P13.02.03 
SESAR1 
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This imbalance is shared with partners, and ANSPs 
define solutions, supported by Collaborative Decision 
Making process and tools (either in strategical and pre-
tactical phases, or in tactical phase with INAP). A hotspot 
situation represent a nominal, safety non critical and 
planned event. 

Imbalance Imbalance between Demand and Capacity (measured by 
the occupancy rate in a Controlled Airspace Block) 

SESAR W1 PJ08 
OSED 

INAP Timeframe INAP covers three main time periods, all referred to the 
time of occurrence of the hotspot (i.e. 0H): 

- From -6H to -2H: It is assumed that -2H is the cut-off 
time for CASA application, so this implies that most 
of the flights are still on ground, 

- From -2H to -40Ω: This period represents the gap 
that INAP is filling in the DCB process,  

- From -плΩ ǘƻ -мрΩΥ In this period small adjustments 
are possible to optimise capacity without a safety 
issue. 

IMPORTANT NOTICE  

The figures provided are indicative and can slightly differ 
from one ACC to another, depending of the sector 
configurations. It should be up to INAP actors to adjust 
local time periods. To ease readiness of the document, 
6hours and 15 minutes will commonly be used as 
reference in the following sections. 

OSED PJ.09-W2-
44 

Models A & B (DAC 
Management Process) 

There are two main DAC management process models 
that are covered by this OSED: centralised and 
distributed DAC management models: Model A 
άtŀǊǘƛŀƭƭȅ Distributed DAC Management Modelέ ŀƴŘ 
aƻŘŜƭ . άFully Distributed DAC Management Modelέ 
that are described below. 

aƻŘŜƭ ! ƛǎ ǘƘŜ άǘƻǇ Řƻǿƴέ 5!/ ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭ 
characterised by leading role of Network Manager who 
is kicking off, coordinating and monitoring the DAC 
planning process with local actors (at national or sub-
regional level depending on local organisation) assisting 
NM with local expertise, data and knowledge. 

aƻŘŜƭ . ƛǎ άōƻǘǘƻƳ-ǳǇέ 5!/ ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭ 
characterised by leading role of local actors (at national 

OSED PJ08 W1 

https://www.sesarju.eu/


SESAR SOLUTION PJ09-W2-44 SPR-INTEROP/OSED FOR V3 - PART I  

  
 

 

Page 21 
 

  

 

 

 

or sub-regional level depending on local organisation) in 
DAC management process. 

netLoad The Network Load (netLoad) is an indicator developed 
to determine the severity of areas within the network, 
looking at the propagation of imbalances to non-
nominal and critical areas from a network point of view. 

OSED PJ.09-W2-
49 

netSpot The Network Spot (netSpot) is a captured geographical 
area that includes linked airspace clusters predicted to 
be in non-nominal or critical states.  

The netSpot represents a reference for all concerned 
actors and stakeholders indicating that: 

- a congestion is propagating at the network level 
moving to a non nominal or critical situations, 

- a global strategy will be coordinated and 
implemented to resolve it. 

OSED PJ.09-W2-
49 

Network Operations 
Plan (NOP) 

[NOP consists of]: a set of information and actions 
derived and reached collaboratively both relevant to, 
and serving as a reference for, the management of the 
Pan-European network in different timeframes for all 
ATM stakeholders, which includes, but is not limited to, 
targets, objectives, how to achieve them, anticipated 
impact. The NOP has a dynamic and rolling lifecycle 
starting in the strategic phase and progressively 
updated up to and including the execution and post-
operations phases. 

It supports and reflects the result of the collaborative 
ATM planning process: at each phase, stakeholders 
collaborate at developing a common view of the 
planned network situation, allowing each of them to 
take informed decisions considering the network effect 
and the Network Manager to ensure the overall 
coordination of individual decisions needed to support 
network performance. 

SWP 7.2 DOD 

OptiSpot The OptiSpot is a 4D volume (defined in time and space) 
representing a traffic situation where opportunity for 
optimization has been identified by ANSP (INAP). An 
ATFCM situation yet to be optimized represents a 
nominal, safe and planned event. 

OSED PJ09 W1 
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Revision of the 
Reference Business or 
Mission Trajectory 

The revision of the Reference Business or Mission 
Trajectory (RBT/RMT) is triggered at Controller or Flight 
crew initiative when there is the need to change the 
route and/or altitude constraints and/or time 
constraints, mainly due to hazards (traffic, weather), 
fine sequencing (CTA or CTO allocation) or inability for 
the aircraft system to meet a constraint (CTA missed). 

SESAR 2020 
Concept Of 
Operations 
Edition 2017 

Shareable Airspace 
Block (SAB) 

non-workable volume of airspace that can be 
dynamically configured (Attached) in a pre-defined way 
to any adjacent Elementary Sector (ES) or Airspace Block 
(AB) to build Configured Sectors (CS) 

SESAR W1 PJ08 
OSED 

SAM (Sharable airspace 
module)  

smallest, non-workable volume of airspace that can be 
dynamically attached (belong to) to any neighbouring ES 
or SAB, used to marginally adapt sector boundaries, i.e. 
+/- 10nm 

SESAR W1 PJ08 
OSED 

Shared 
Business/Mission 
Trajectory 

Published Business/Mission trajectory that is available 
for collaborative ATM planning purposes. The 
refinement of the SBT/SMT is an iterative process. 

ATM Lexicon  

Reference 
Business/Mission 
Trajectory 

The business/mission trajectory which the airspace user 
agrees to fly and the ANSP and Airports agree to 
facilitate (subject to separation provision). 

ATM Lexicon  

[2] SESAR 
Integrated 
Dictionary 

Vertical Sharable 
Airspace Module 
(VSAMS) 

Non workable volumes of airspace vertically split in 
1000ft segments which must be configured with a 
minimum number of VSAMS to create a CS. 

 

Wing Operations 
Centre 

The WOC is a generic term, which gathers the 
operational processes and services directly related to 
the airspace users and linked to Mission Trajectories and 
other aerial activities. This definition avoids detailing the 
diverse organisational structures existing in Europe. 
It is the Military equivalent to the civil Flight Operations 
Centre (FOC) 

P11.01.01 
Transversal 
consistency of 
BT/MT 
requirements 
(across WPs) 

D11.01.01-1 
Definition of 
trajectory 
requirements for 
Step 1, including 
gap analysis, 
support to 
standardization 
report from 
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Airspace Users 
perspective 

What-if tools α²Ƙŀǘ-LŦά ǊŜ-routing simulations allow selecting a 
single flight and perform re-route trials using flight 
route alternatives provided by the system, so that the 
delay imposed on this single flight is minimized and 
there is no overload on the traffic volumes crossed by 
the re-route flight. 

The system automatically provides the benefit and 
overload, and also automatically calculates and displays 
the EET and route length differences between the 
original flight route and the provided flight route 
alternatives. 

SESAR W1 PJ08 
OSED 

Table 1: Glossary of terms 

[1] SESAR ATM Lexicon 
[2] SESAR Integrated Dictionary, 

http://www.eurocontrol.int/lexicon/lexicon/en/index.php/SESAR 
[3] SESAR 2020 Concept Of Operations Edition 2017 
[4] B.05 D86 Guidance on KPIs and Data Collection support to SESAR 2020 transition.  
[5] SESAR PJ08 OSED, Ed 03.00.01 

 

2.7 List of Acronyms 

Acronym Definition 

A/G Air / Ground 

AB Airspace Block 

ACC Area Control Center 

AI Artificial Intelligence 

AMC Airspace Management Cell 

AoR Area of Responsibility 

APOC Airport Operations Centre 

APW Area Proximity Warning 

ARES Airspace Reservation /Restriction 

ASM Airspace Management 

ATC Air Traffic Control 

https://www.sesarju.eu/
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ATCO Air Traffic Controller 

ATF(C)M Air Traffic Flow (and Capacity) Management 

ATM Air Traffic Management 

ATS(U) Air Traffic Services (Unit) 

AU Airspace Users 

CAP Capacity 

CB Cumulonimbus (Storm Clouds impacting safety) 

CDM Collaborative Decision Making 

CDR Conditional Route 

CD/R  Conflict Detection & Resolution 

CNS Communication Navigation and Surveillance 

CONOPS Concept of Operations 

CS Collapsed Sector or Configured Sector 

CWP Controller Working Position 

DAC Dynamic Airspace Configuration 

DCB Demand & Capacity Balancing 

DDR Demand Data Repository 

DMA Dynamic Mobile Area 

EATMA European ATM Architecture 

E-ATMS European Air Traffic Management System 

EC Executive Controller 

ECAC European Civil Aviation Conference 

EDAC European DAC 

EEG Electroencephalogram 

EOBT Estimated OFF Block Time 

ES Elementary Sector 

FAB Functional Airspace Block 

FBT Forecast Business Trajectory 

FEFF Flight Efficiency 

FL Flight Level 

FM Flow Manager 
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FOC Flight Operations Centre 

HEC Hourly Entry Count 

HLAPB High Level Airspace Policy Body 

HP Human Performance 

HPAR Human Performance Assessment Report 

INAP Integrated Network Management and Extended ATC Planning function 

INTEROP Interoperability Requirements 

IOP Interoperability 

ISA Instantaneous-Self Assessment 

KPA Key Performance Area 

KPI Key Performance Indicator 

LCM Local Capacity Manager 

LoA Letter of Agreement 

LTM Local Traffic Manager 

MBT Military Business Trajectory 

MIL MILitary 

MTCD Medium Term Conflict Detection 

MV Monitoring Value 

NM Network Manager 

NMf Network Management function 

NOP Network Operations Plan 

NSA National Supervisory Authorities 

NWP Network Position 

OC Occupancy Count 

OI Operational Improvement 

OSED Operational Service and Environment Definition 

PAR Performance Assessment Report 

PC Planning Controller 

PRED Predictability 

RAD Route Availability Document 

RASCI Responsible, Accountable, Support, Consulted, Informed 
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RBT Reference Business Trajectory 

RT Radio Transmission 

SAB Sharable Airspace Block 

SAC Safety Criteria 

SAM Sharable Airspace Module 

SAR Safety Assessment Report 

SBT Shared Business Trajectory 

SD & C Sector Design and Configuration 

SecAR Security Assessment Report 

SESAR Single European Sky ATM Research Programme 

SID Standard Instrument Departure 

SJU SESAR Joint Undertaking (Agency of the European Commission) 

SMT Shared Mission Trajectory 

SPR Safety and Performance Requirements 

STAR Standard Instrument Arrival 

SWIM System Wide Information Model 

TDF Traffic Demand Forecast 

TMV Traffic Monitoring Volume 

TS  Technical Specification 

TTA / TTO Target Time on Arrival / Target Time Over 

WOC Wing Operations Centre 

xFL Exit Flight Level 

https://www.sesarju.eu/


SESAR SOLUTION PJ09-W2-44 SPR-INTEROP/OSED FOR V3 - PART I  

  
 

 

Page 27 
 

  

 

 

 

3 Operational Service and Environment 
Definition 

The following sub-sections describe the operational environment applicable for the SESAR Solution 
W2-S44 under the scope of this deliverable, as well as the context for assessing and establishing 
operational, safety, performance and interoperability requirements (which will be captured in the 
chapter 4 of this document). 

 

3.1 SESAR Solution PJ.09-W2-44: a summary 

¢ƘŜ {9{!w ²н {ƻƭǳǘƛƻƴ ппΣ ά5ȅƴŀƳƛŎ !ƛǊǎǇŀŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ό5!/ύέ ƛǎ ōǳƛƭǘ ǳǇƻƴ ǿŀǾŜ м ǊŜǎǳƭǘǎ ƻŦ 
solutions PJ08-01 and PJ09-02. 

The core focus of the PJ.09-W2-44 solution is the use of DAC concept into the DCB process including 
the Integrated Network Management ATC Planning (INAP) concept, in an integrated way, and not as 
two different steps. A particular emphasis will be put on the INAP timeframe where the two overlap. 
The INAP timeframe could be established between a few hours to a few minutes before a spot occurs, 
e.g. from ~-6 hours to ~-15 min, the limits thresholds being to be adjusted according to local 
specificities (refer to §2.6). 

To manage a seamless integration, the solution will investigate: 

- Further development of the DAC concept for DCB integration, notably the implementation of 
the optimised configurations and the seamless integration of DAC at pre-tactical and tactical 
phases, 

- Adequate automatic support for spots detection, traffic analysis and measures monitoring, 
- Development of new features to support the analysis and resolution of hotspots, namely what-

if and what-else, 
- Development of new indicators to fine-tune analysis and ease monitoring, namely the 

complexity and the uncertainty, 
- Alignment of processes, roles and measures, based on the above-mentioned features, 

ensuring the right level of coordination and shared situation awareness at local, sub-regional 
and regional network levels. 

The further development of DAC concept includes: 

- Development of optimised functions for hotspots resolution based on both capacity and 
demand measures, 

- A Sector Configuration Performance Based Approach defined according to a set of DAC 
KPA/KPI Assessment Criteria and linked to adequate What-if functions, 

- Establishment of guidelines for the design of DAC airspace basic structures, i.e. Airspace 
Building Blocks and Controlling Building Blocks, 
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- Identification of proper criteria to set the Airspace Block Attributes, which optimise Sector 
Configuration, 

- Integrate the use of complexity, ATCO workload and ATCO availability within the sector 
configuration optimisation process, 

- Reinforcement of a seamless DCB process (ASM-ATFM-ATC-CDM processes), 
- Include Cross border Dynamic Airspace Configurations, 
- Full concept Integration within the Network Operations Plan (NOP). 

The schema below presents the scope of the solution PJ.09-W2-44 with the main concepts developed 
within the solution. It also highlights dependencies with other solutions (in red dotted line) and main 
stakeholders impacted (all around the S44 rectangle): 

- Solution PJ.09-W2-пф Ψ/ƻƭƭŀōƻǊŀǘƛǾŜ bŜǘǿƻǊƪ tŜǊŦƻǊƳŀƴŎŜ aŀƴŀƎŜƳŜƴǘΩ ǿƛƭƭ ǇǊƻǾide a 
common framework to assess and share network performance,  

- Solution PJ.09-W2-44 DAC-whose focus is the DAC/DCB integration within INAP- envisages a 
set of functions to support spot detection and resolution at INAP timeframe, 

o Amongst them, the what-else function, which needs to be fed by enhanced traffic 
prediction as developed in Solution PJ.09-W2-пр Ψ9ƴƘŀƴŎŜŘ bŜǘǿƻǊƪ ¢ǊŀŦŦƛŎ tǊŜŘƛŎǘƛƻƴ 
and shaǊŜŘ ŎƻƳǇƭŜȄƛǘȅ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴΩΣ 

o Moreover, Solution PJ.10-W2-фо Ψ5ŜƭŜƎŀǘƛƻƴ ƻŦ ǎŜǊǾƛŎŜǎ ŀƳƻƴƎǎǘ !¢{¦ǎΩ will be 
interested on the cross borders operations to describe the delegation roles and 
responsibilities. In addition and though not represented on the schema as the 
dependency is lighter, the Solution Wave 3 PJ32 will be interested as well for similar 
topics. 

- Solution PJ.09-W2-44 DAC and the functions supporting it (Spot detection and monitoring, 
catalogue of DCB Measures, What-If/What-Else, Complexity Assessment and Uncertainty 
Assessment) shall be integrated with the ATFM and Trajectory Management. Although, the 
LTM and EAP can be considered the central roles of the INAP DAC/DCB processes supporting 
ATFCM, a CDM process is necessary involving AUs, NM and Airports (through Airport 
Operations Centre -APOC- coordination). To do so, Solution PJ.07-W2-оф Ψ/ƻƭƭaborative 
ŦǊŀƳŜǿƻǊƪ ƳŀƴŀƎƛƴƎ ŘŜƭŀȅ ŎƻƴǎǘǊŀƛƴǘǎ ƻƴ ŀǊǊƛǾŀƭǎΩ ƛǎ ƛƴ ŎƘŀǊƎŜ ƻŦ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻf this 
collaborative framework, 

- Solution PJ.07-W2-оу Ψ9ƴƘŀƴŎŜŘ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ !¦ ǘǊŀƧŜŎǘƻǊȅ ŘŜŦƛƴƛǘƛƻƴ ŀƴŘ ƴŜǘǿƻǊƪ 
ƳŀƴŀƎŜƳŜƴǘ ǇǊƻŎŜǎǎŜǎΩ ƛǎ ŀƭǎƻ ƛƴǘŜǊŜǎǘŜŘ ƛƴ 5!/ solution as they will be analysing the impact 
ƻŦ !¢a ǇƭŀƴƴƛƴƎ ƻƴ !¦ǎΩ costs of operations, 

- Finally, ATC processes will take place, being the ATC performance dependant of the capability 
of the DAC ASM/ATFM processes to provide an airspace capacity adapted to the traffic 
demand. Therefore, the ATC DAC procedures and the ATCO human performance in DAC 
environment will be assessed as part of Solution PJ.09-W2-44. 
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Figure 1. PJ.09-W2-44 Diagram of concepts 

The table below presents the OI steps included in this solution, based on known elements at the time 
of the writing, i.e.: based upon Dataset 23 draft v16.0.  

SESAR 
Solution 
ID 

SESAR 
Solution 
Description 

Master or 
Contributing 
(M or C) 

OI Steps ID 
and Title (from 
EATMA) 

Enablers ID and 
Title (from EATMA) 

OI/EN Coverage 

PJ.09-
W2-44 

Dynamic 
Airspace 
Configuration 

M AOM-0805: 
Collaborative 
Airspace 
Configuration 

AAMS-13 ASM 
scenario 
management sub-
system equipped 
with tools for 
assessing the impact 
of airspace changes 
on capacity 

Full 

use 

AIMS-04 (Optional) 
Network 
management 
functions supported 
with real-time 
airspace data 

Full 

Use 
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SESAR 
Solution 
ID 

SESAR 
Solution 
Description 

Master or 
Contributing 
(M or C) 

OI Steps ID 
and Title (from 
EATMA) 

Enablers ID and 
Title (from EATMA) 

OI/EN Coverage 

ER-APP ATC 80 
Enable ATC System 
to Use Dynamically-
Defined Airspace 
Reservations 

Full 

Develop 

NIMS-04: ATFCM 
capacity planning 
sub-system 
enhanced to take 
into account 
dynamic sector 
shapes 

Full 

Use 

NIMS-30 ATFCM 
scenario 
management 
equipped with tools 
for assessing the 
impact of DAC and 
capacity changes on 
trajectory efficiency 

Full 

Use 

PRO-010 (optional) 
Procedures to 
ensure that all 
actors involved in 
the airspace 
reservations are 
well aware about 
the real status of 
airspace availability 
and subsequent 
changes 

Full 

Use 

AOM-0809-A: 
Initial Sector 
Design and 
Configurations 
Unconstrained 
by 

NIMS-04: ATFCM 
capacity planning 
sub-system 
enhanced to take 
into account 
dynamic sector 
shapes 

Full 

Develop 
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SESAR 
Solution 
ID 

SESAR 
Solution 
Description 

Master or 
Contributing 
(M or C) 

OI Steps ID 
and Title (from 
EATMA) 

Enablers ID and 
Title (from EATMA) 

OI/EN Coverage 

Predetermined 
Boundaries 

NIMS-30 ATFCM 
scenario 
management 
equipped with tools 
for assessing the 
impact of DAC and 
capacity changes on 
trajectory efficiency 

Full 

Use 

PRO-010 (optional) 
Procedures to 
ensure that all 
actors involved in 
the airspace 
reservations are 
well aware about 
the real status of 
airspace availability 
and subsequent 
changes 

Full 

Use 

CM-0102-B: 
Dynamic 
Airspace 
Management 
based on 
complexity 

AAMS-19 Dynamic 
Airspace 
Configuration tools 
for the Integrated 
local DCB working 
position 

Full 

Develop 

DCB-0210: Full 
integration of 
Dynamic 
Airspace 
Configurations 
into DCB 

AAMS-02 Dynamic 
Airspace 
Configuration tools 
for the Integrated 
Network Working 
Position 

Full 

Develop 

NIMS-30 ATFCM 
scenario 
management 
equipped with tools 
for assessing the 
impact of DAC and 
capacity changes on 
trajectory efficiency 

Full 

Use 
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SESAR 
Solution 
ID 

SESAR 
Solution 
Description 

Master or 
Contributing 
(M or C) 

OI Steps ID 
and Title (from 
EATMA) 

Enablers ID and 
Title (from EATMA) 

OI/EN Coverage 

  

SVC-073 
Consumption of G/G 
and initial A/G ASM-
ATFCM Information 
Services on Wide 
Area 
communications 

Full 

Use 

CM-0104-C: 
Automated 
Support to 
INAP 
(Integrated 
Network 
Management 
and Extended 
ATC Planning) 
Function 

ER-APP ATC 17 
Enhance Traffic and 
Flow Management 
sub-systems to 
support dynamic 
flow management in 
co-ordination with 
local, regional, and 
European levels 

Full 

Use 

NIMS-46 Integrated 
local DCB working 
position 

Full 
Develop 

SVC-073 
Consumption of G/G 
and initial A/G ASM-
ATFCM Information 
Services on Wide 
Area 
communications 

Full 

Use 

CM-0103-B: 
Automated 
Support for 
Traffic 
Complexity 
Assessment 

NIMS-36 Enhanced 
Complexity 
Assessment Tool 

Full 

Develop 

Table 2: SESAR Solution PJ.09-W2-44 Scope and related OI steps/enablers 

The table below summarizes the High Level Operational Requirements applicable to the solution. 
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High Level Concept 
of Operations 
Requirement ID 

High Level Concept of Operations 
Requirement 

Reference to relevant Concept of 
Operations Sections, e.g. 
Operational Scenario applicable 
to the SESAR Solution 

S44-HLOR-01 Dynamic airspace management shall 
increase :  

¶ Airspace capacity  

¶ Flight Predictability  

¶ ANSP cost -efficiency  

for both civil and military users 
ǿƛǘƘƛƴκŀŎǊƻǎǎ !b{tǎΩ !ƻwǎΣ ǘƘǊƻǳƎƘ Υ  

¶ increased granularity and flexibility in 
airspace configuration by :  

¶ integration of concepts and procedures 
providing flexible sectorisation boundaries 
to be dynamically modified based on 
demand (Free Routing trajectories and 
AFUA needs), so that the ATM environment 
is able to match resources to hotspots;  

¶ employing CDM processes relating to DAC, 
and with coordination between DAC and 
DCB to define optimal solutions;  

¶ sharing DAC information with 
stakeholders via the NOP, with new 
capability to allow AUs to contribute to the 
DAC process before its completion;  

¶ management of the RBT in the execution 
as the DAC process evolves from the 
planning phase;  

¶ utilising automated tool functionalities for 
airspace management processes 

 

Table 3: Link to Concept of Operations 
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3.1.1 Deviations with respect to the SESAR Solution(s) definition 

At the time of the writing, no deviation has been identified. 

 

3.2 Detailed Operational Environment 

The key developments of SESAR operational concepts (identified to date), relevant to the development 
of PJ.09-W2-44, rely on DAC process and INAP related functionalities developed in Wave 1. 

The following sub-sections: 

- first present the background from Wave 1 with summary of the two main concepts 
(§3.2.1), 

- then provide descriptions of the concepts addressed to allow a seamless DCB process, 
with DAC and INAP concepts used in an integrated way and not as two separate steps. 

The table below shows the linked SESAR operational nodes : 

- In bold, the nodes belonging to the Network Operations area, 

- In standard, the nodes belonging to others areas. 

Linked SESAR operational nodes Operating Environment 

Airspace Organisation 
Airspace Management 
Air Traffic Flow & Capacity Management 
Airspace User Ops Support 
Airport Ops Support 

Fixed and FRA 
Strategic, Pre-tactical & tactical phases with a 
focus on INAP timeframe 
ER & TMA 
Civil & Military traffic 

Table 4: Addressed Operational Nodes 

The Sub-operating environments (OE) associated to this solution PJ09-W2-S44 that are under the 
scope of this document regarding the applicable Validation targets are: 

¶ Capacity: En Route very high complexity, En Route high complexity, Terminal Very high 
complexity, Terminal high complexity. 

¶ Operational efficiency (fuel efficiency/punctuality/flight time/predictability): En Route very 
high complexity, En Route high complexity. 

¶ Cost effiency: En Route very high complexity, En Route high complexity. 

3.2.1 Basis from Wave 1, a summary 

Refer to [39] & [38] for more details on the concepts summarized hereafter 

3.2.1.1 DAC Process 

DAC process consists of organising, planning and managing airspace configurations: 

- to meet User Preferred Routing, in a Free Route operating environment, 
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- to respond to any change in traffic demand; unexpected events, and update in airspace 
reservations in the optimum way,  

- to allow better distribution of ATCO workload. 

The objective of the DAC process is to identify optimised airspace configurations (including 
configuration plans for transitions) for a defined airspace through the implementation of airspace 
design and configuration sub-processes based on the forecasted air traffic complexity, ATCO workload 
and ATCO availability as well as the traditional count methodologies provided by the Imbalance 
Prediction and Monitoring Service (Hourly Entry Counts and Occupancy). The identified optimised 
airspace configuration should meet forecasted traffic demand and reach the defined performance 
targets both at Local and Network levels and with minimal impact on the Business/Mission 
Trajectories. 

With Dynamic Airspace Configuration in place, it will be possible to manage dynamically all capacity 
elements and constraints in one single, seamless process.  

- Sector configurations are arranged according to an initial set of decision criteria (among which 
capacity load and stability, accuracy versus uncertainties, or local parameters ςstaffing, 
capacity level calculation or stability parameters),  

- The assessment of the criteria results on an airspace configuration that is negotiated through 
the DCB Collaborative Decision Making Process (CDM) with the ATM Actors, including Military 
(negotiating the automated allocation Dynamic Mobile Areas, DMA), 

- The final configuration plan is made available to the ATSU Supervisor, LTM and EAP. These final 
actors, should be able to optimise the configuration plan to adapt capacity to demand and 
meet the needs of the ATM community while minimising demand adjustments. To achieve 
these objectives, the What-If service becomes a fundamental asset. 

3.2.1.1.1 DAC Toolbox  

ά5ȅƴŀƳƛŎ !ƛǊǎǇŀŎŜ /ƻƴŦƛƎǳǊŀǘƛƻƴǎέ ŎƻƴŎŜǇǘΣ ŀǎ ŘŜǾŜƭƻǇŜŘ ƛƴ {9{!w ²ŀǾŜ м tWлу !!a ǇǊƻƧŜŎǘΣ 
provides ANSPs with different options to manage capacity, through varying the degree of Sector Design 
and Configuration dynamicity, the level of automation and the innovation in human performance and 
related training to better support a higher flexibility in the airspace configuration. The set of all possible 
DAC options are presented in a DAC Toolbox containing three axis: Design and Configuration Axis, 
Automation Axis and Human and traƛƴƛƴƎ ŀȄƛǎΦ hƴ ƻƴŜ ǎƛŘŜΣ 5!/ ¢ƻƻƭōƻȄ ŀƭƭƻǿǎ !b{tΩǎ ǘƻ ŎƘƻƻǎŜ ǘƘŜ 
degree of dynamicity in each axis that best fits their needs, on the other it allows to select to the most 
adequate combination of the three interdependent variables (e.g. as design and configuration 
dynamicity increases, the requirements for automation increase).  

Sector Design and Configuration Axis, is based on Airspace Building Blocks and Controlled Airspace 
Block airspace design architecture. It introduces different airspace design elements, which can be 
configured into different configurations resulting in a Configured Sector (CS). Configured Sector is the 
Result of the Sector Configuration process. This is the actual airspace a controller will be assigned to 
provide ATS services 

- Elementary Sector (ES) ς ATC workable 3D airspace that can be controlled by ATCO for ATS 
provision and that cannot be split further down into workable/controllable sector(s), 

- Airspace Block (AB) - A primary volume of airspace which has to be configured to build 
workable Sectors of Control defined as Configured sectors in this concept (CS), 
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- Shareable Airspace Block (SAB) ς non-workable volume of airspace that can be dynamically 
configured (Attached) in a pre-defined way to any adjacent Elementary Sector (ES) or Airspace 
Block (AB) to build Configured Sectors (CS), 

- Flexible boundaries (FB) ς Sector boundaries that can be modified or refined to facilitate / 
optimise FRA trajectories. It is expected that Flexible boundaries can be facilitated through the 
use of: 
Á Flexible Drawing Tool, 
Á SAM (Sharable airspace module) - smallest, non-workable volume of airspace that can 

be dynamically attached (belong to) to any neighbouring ES or SAB, used to marginally 
adapt sector boundaries, i.e. +/- 10nm. 

- Vertical Sharable Airspace Module (VSAMS) ς Non workable volumes of airspace vertically 
split in 1000ft segments which must be configured with a minimum number of VSAMS to 
create a CS. 

Six configuration options were proposed by DAC concept wave 1 ((A, B, C, D, E. F) depending of their 
use of Elementary Sectors (ES) or Airspace Blocks (AB) isolated or in combination with other elements 
(SAB and FB) in the lateral plain. In the Vertical Plain, the concept proposes the integration of the two 
options already available (Standard Vertical Cuts and Sharable Vertical volumes sandwiched between 
sectors) with the automated integration of level cuts or the manual cutting of airspace volumes 
(ES/AB/SAB/SAM) into 1000ft segments (see figure below). 
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Figure 2. Lateral plain and Vertical plain Configuration options 

Automation Axis comprises several categories, such as Intelligence Artificial (IA) in support of data 
mining or Machine Learning (ML) methods to support airspace design algorithms, predict ATFM 
thresholds, predict requirements on ATCO resources; or in support of real time multi-objective 
optimisation. SOA and Web-services solution might help to integrate DAC functions in different 
workspaces and embedding DAC and DCB functions. Different DAC aspects were appointed as good 
candidates to be substantially improved through automation: 

- Sector Design and Configuration, 
- DAC tactical operations, 
- Prediction of periods of imbalance, 
- Monitoring and assessment of airspace configuration, 
- iSupport Functions to the Human Actor. 

Human and training Axis was not developed in wave 1. Training was out of the scope although the 
need to subject to human analysis and acceptance the outcome of the Design and Configuration 
Process with the selected level of automation was highlighted. 

3.2.1.1.2 DAC Timeline  

DAC timeline, as developed in SESAR wave 1 concept, comprises the phases described below. 

Long term processes aiming at designing the airspace to enable the implementation of the dynamic 
configurations and allow the planning of the ATM resources that should be made available to respond 
to the various performance objectives. As ATM resource planning are normally constrained by local 
procedures and regulations, these processes will normally take place from years to 6-months before 
the relevant flights occur. 

Medium Term Processes to Short Term Processes, the processes by which ANSPs make plans for 
airspace configurations according to the expected traffic pattern (via a CDM process where 
appropriate). The processes in medium and short-term are broadly similar (the principal difference is 
that the data reliability/certainty ς particularly for estimated demand). These processes take place 
άaƻƴǘƘǎ ǘƻ 5ŀȅǎέ όaŜŘƛǳƳ ¢ŜǊƳύ ŀƴŘ 5ŀȅǎ to Hours (Short Term) before the relevant flights occur. 

In the INAP time horizon, Dynamic Airspace Configuration is a crucial task to assist Demand and 
Capacity Balancing activities; DAC is part of the toolset available to the INAP actors to manage 
complexity and facilitate users preferred routing, achieving specific performance objectives. 

Execution processes are those by which airspace configurations are implemented and fine-tuned if 
appropriate according to the running traffic pattern. These processes take place in the hours before 
the relevant flights occur, through to the time that the relevant flights are airborne. 

Post Operational Analysis processes are those by which the efficiency of the above is reviewed and 
recommendations for change made (if necessary). These processes can take place any time after the 
relevant flights occur. 

The use of the different DAC Toolbox elements in the DAC timeline was also identified to account for 
the restrictions of use due to its link to system changes, training requirements or changes of 
procedures. 
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Figure 3. DAC Options Timeline 

 

3.2.1.1.3 DAC Process Model  

There were two main DAC management process models covered in wave 1: centralised and distributed 
5!/ ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭǎΥ aƻŘŜƭ ! άtŀǊǘƛŀƭƭȅ Distributed DAC Management Modelέ ŀƴŘ aƻŘŜƭ . 
άFully Distributed DAC Management ModelέΦ 

Model A ƛǎ ǘƘŜ άǘƻǇ Řƻǿƴέ 5!/ ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ ƭŜŀŘƛƴƎ ǊƻƭŜ ƻŦ bŜǘǿƻǊƪ aŀƴŀƎŜǊ 
who is kicking off, coordinating and monitoring the DAC planning process with local actors (at national 
or sub-regional level depending on local organisation) assisting NM with local expertise, data and 
knowledge. However, the closer to the execution phase the more responsibilities are shifted from NM 
towards local DAC management level. 

Model B ƛǎ άōƻǘǘƻƳ-ǳǇέ 5!/ ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ ƭŜŀŘƛƴƎ ǊƻƭŜ ƻŦ ƭƻŎŀƭ ŀŎǘƻǊǎ όŀǘ 
national or sub-regional level depending on local organisation) in DAC management process in nominal 
case with monitoring, moderating and facilitating role of the Network Manager. 

The selection of one model or the other will have an impact on the allocation of functions and 
responsibilities to the actors involved in DAC process. 
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3.2.1.2 INAP Function 

The INAP function encompasses some of the activities of the Local Traffic Manager (LTM) in tactical 
phase, the activities of the Extended ATC Planning(s) (EAP) and the activities linked to 
decomplexification managed by Planner Controller (PC) on Controller Working Positions (CWP), in a 
seamless and closely intertwined manner. These local ATM actors, working on different timeframes 
and associated levels of uncertainty and granularity, will render better service to Airspace Users, in 
close connection with NM, thanks to shared situational awareness regarding the problems 
identification, solution means and performance objectives. 

EAP role has been introduced in SESAR 1. Solution 09.02 has further investigated and validated this 
role, together with associated responsibilities, working methods and toolset, towards full integration 
with local Network Management function and ATC within INAP.  

LTM (Local Traffic Manager) replaces the Flow Manager Position (FMP) with additional responsibilities 
and tools, working in close collaboration with the EAP in case of a different actors, sharing the same 
situation awareness, based on common information sources and extensive means of communication. 
/²tǎ ŀǊŜ ŀƭǎƻ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ Lb!t ǇǊƻŎŜǎǎΣ ƴƻǘŀōƭȅ ǘƘŜ t/Σ ŜȄǘŜƴŘƛƴƎ ǘƘŜ t/Ωǎ ǎƛǘǳŀǘƛƻƴ ŀǿŀǊŜƴŜǎǎ 
beyond the scope of his/ her Area of Interest. 

It is important to note that EAP is a role, and not necessarily a dedicated actor: depending on local 
management of staff, EAP and LTM roles could very well be ensured by a single person. It will depend 
on the ANSP the allocation of the EAP role to a specific actor and define pre-requisites to fulfil the 
position. 

 
Figure 4. EATMA Model - INAP with EAP role ς Extract from PJ.09 W1 OSED 

bƻǘŜΥ Lƴ ǘƘŜ ŦƛƎǳǊŜ ŀōƻǾŜΣ άtǊŜǾέ ǎǘŀƴŘǎ ŦƻǊ tǊŜǾƛƻǳǎ ǎŜŎǘƻǊ όǳǇǎǘǊŜŀƳ ŦǊƻƳ ǘƘŜ ΨLƳǇƭŜƳŜƴǘƛƴƎ ǎŜŎǘƻǊΩύΣ 
in charge of the implementation of the measure, in order to off-load the sector where the hotspot has 
ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘΣ ΨLƳǇ t/Ω ǎǘŀƴŘǎ ŦƻǊ LƳǇƭŜƳŜƴǘƛƴƎ tƭŀƴƴƛƴƎ /ƻƴǘǊƻƭƭŜǊΣ ΨLƳǇ ¢/Ω ǎǘŀƴŘǎ ŦƻǊ LƳǇƭŜƳŜƴǘƛƴƎ 
Tactical Controller. 

LTM 
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3.2.1.3 PJ.09-W2-44 overview 

The core focus of the solution is the integration of DAC and Integrated Network Management ATC 
Planning (INAP) concepts, especially on the INAP timeframe where the two may overlap. This is 
expected to be reached by development of additional features and services presented in this 
document. 

To identify how to bridge the gap between INAP actors and DAC in an integrated DCB, the solution 
OSED contributors have performed brainstorming sessions, resulting in several sub-concepts. They are 
expected to be refined with the course of the solution progress and the validation exercises results. 

The table below provides an overview of the sub-concepts to be developed and the link with the OIs 
coverage. 
 

Table 5: Summary of concepts to be developed within PJ.09-W2-44 and related OIs 

 

3.2.2 Operational Characteristics 

The operational environment of this solution, regarding the application of an integrated DCB, including 
DAC environment where the airspace structure acquires high flexibility level and INAP environment 
where a set of demand measures can be mixed with capacity measures to manage imbalances in 
tactical phase, is characterised by the following SESAR operational concepts: 

- Demand and Capacity Balancing (DCB), a process that aims at adjusting demand and 
capacity, mitigating the negative impact of this adjustment on AUs flight profiles and 
network performance. The integrated DCB includes Dynamic Airspace Configurations 
measures mixed with INAP measures to manage spots, 

- Imbalance Prediction & Monitoring Service, allowing DCB actors to make decisions on the 
most appropriate solution (that could be capacity and/or demand measure(s)) at the right 
level of granularity, considering the different imbalance prediction methodologies. This 
includes the definition, methodologies and granularity of the complexity assessment and 
development of what-if and what-else services, 

o Complexity management ς an enabler for integrated DCB, via improved estimates 
of controller workload ς derived from the improved predictions of traffic demand, 

Integrated DCB : DAC & INAP actors in a seamless process OIs coverage (based on known 
elements at the time of the writing) 

Refine the DAC operational concept and associated 
algorithm 

AOM-0805 

Develop automatic DAC based, sector configuration 
proposal tool 

AOM-0809-A 

Align INAP processes, roles and measures to extend INAP 
operations and include DAC as part of DCB 

CM-0104-B &  CM-0302 (both are 
proposed to be merged) 
DCB-0210 

Development of new features and indicators : complexity, 
what-if and what-else, uncertainty 

CM-0103-B 
CM-0102-B 
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o What-if & What-Else Services, - an enabler for integrated DCB, via simulations of 
DCB measures expected impact and efficiency, 

o Forecasted traffic demand, a result of predicted trajectories through which 
configurations plan and DCB measures can be created accordingly with the highest 
level of accuracy. 

- Collaborative Decision-Making (CDM) process between DCB actors, to guarantee the 
application of the best consensual solution possible and the integration of different 
methods to achieve it. (CDM with AUs is also addressed by on-going SESAR Solution PJ07), 

- NOP, an enabler of DCB as it shares the relevant information among the involved actors, 
- Performance-based operations environment, where a KPI performance framework is 

continuously monitored and assessed to support the entire integrated DCB process, and 
especially the dynamic airspace configuration process, 

- Network performance enhancement, a key criterion for decision-making and monitoring 
of integrated DCB operations, such as sector configuration where the basis to create a 
configuration plan is a series of performance indicators, 

- Free Route Operations Environment (FRA), where the integrated DCB process is expected 
to be applied and adjusted to specificities compared to fixed route environment. 

3.2.3 Roles and Responsibilities 

This section describes the Roles involved in the use of Operational Activities (as available in EATMA) 
and what their responsibilities and tasks are. 

3.2.3.1 General 

Within this OSED following terms are used in following corresponding meaning: 

A role is an aspect of a person or organisation that enables them to fulfil a particular function 

- A role is a collection of responsibilities that an ATM actor can take. 

A Responsibility is the obligation to conduct assigned tasks to a successful conclusion 

Note: several ATM actors can perform a role. A unique ATM actor can perform several roles. 

In the context of this OSED, when describing Dynamic Airspace Configurations operational processes, 
ǘŀǎƪǎΣ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΣ ¦ǎŜ /ŀǎŜǎΣ ŜǘŎΦΣ ǘƘŜ ǘŜǊƳ ά[/aέ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ƳŜŀƴƛƴƎ ά[ƻŎŀƭ /ŀǇŀŎƛǘȅ 
aŀƴŀƎŜǊέΦ 

Identification of roles and responsibilities addresses two questions: 

- Identification (and definition) of the tasks that need to be done, 
- Allocation of the tasks to specific roles. 

Nodes Roles Functions 

Airspace Users (AUs) 
FOC (Flight Operations Centre) ATFM 

WOC (Wing Operations Centre) DAC 
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Nodes Roles Functions 

Regional Network 
Management 

NM (European Network Management) DAC, ATFM 

State HLAPB (High Level Airspace Policy Body) DAC 

Air Navigation Service 
Provider (ANSP) 
Local & Sub-regional 
levels (depending on 
ANSP specificities) 

Strategic & Pre-Tactical : ANSP ATFCM Unit 
Tactical : LTM (Local Traffic Manager) & EAP 
(Extended ATC Planning) 

DAC, ATFM 

ATSU Supervisor DAC, ATFM 

ATCO (Air Traffic Controller) ATC 

Airport APOC (Airport Operations Centre) ATFM 

Table 6: Roles Summary 

Most of the actors listed above, involved in dynamic DCB processes are practically the same as the 
ones exposed in OSEDs from SESAR Solution 08.01 and SESAR Solution 09.02. However, some nuances 
are explicit, e.g. the actions and related responsibilities defined for DAC Role are suggested to be 
allocated to Local Traffic Manger (LTM) who is the responsible to run integrated DCB process in 
cooperation with Network Manager (NM). 

The major change is the merging of previous PJ08 role Local Capacity Manager (LCM) with the Local 
Traffic Manager (LTM) at tactical level and the introduction of the ANSP ATFCM Unit to manage DCB 
activities at strategic & pre-tactical levels.  

The main challenge implied within PJ.09-W2-44 when compared to PJ08-01 DAC OSED and PJ09 INAP 
OSED [38] & [39] is the integration of the ASM/ATFM/ATC & CDM processes and definition of proper 
timing and conditions for their simultaneous application and/or dynamic switch between them. This 
should be further detailed in the New Operating Method §3.3.2. 

3.2.3.2 Airspace User 

3.2.3.2.1 Flight Operations Centre (FOC) 

The airspace users should provide their intentions and planning at strategic horizon. They will also have 
to follow the ATFCM measures established, changing and updating accordingly their SBT and RBT 
trajectories. 

3.2.3.2.2 Wing Operations Centre (WOC) 

Local military airspace users are also involved in DCB processes, as they have operational processes 
and services that affects directly to the activity of other airspace users. The responsibilities this actor 
has are summarized as follow: 

- Defines ARES (all types of fixed ARES, and DMAs) to be processed by DAC in accordance with 
AUs mission request and to enable DAC applying mainly DMA design principles, 

- Share and update their Mission Trajectories (via NOP/NM) and ARES in accordance with the 
rules and procedures established by national authorities, 

- Supports integration of ASM with ATFM by sharing trajectory requests with embedded ARES 
(where suitable) or independent ARES requests. The sharing of trajectories and ARES requests 
triggers the CDM process for DAC, 
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- Participates in CDM for the parameters (location, volume, FL band, activation period) of the 
requested ARES to preserve military AU requirements. 

 

3.2.3.3 State 

3.2.3.3.1 High Level Airspace Policy Body (HLAPB)  

The High Level Airspace Policy Body is established at national or sub-regional level (FAB), with 
participation of civil and military airspace users as appropriate and supported by the NM. It is 
responsible for strategic ASM policy (at national or sub-regional level), planning and coordination, as 
well as setting up of strategic aims and high level performance and airspace targets together with their 
periodical review. Some of its responsibilities concerning DCB are: 

- Assure the prerequisites for the most optimum operational Airspace Configuration for the 
volume(s) of airspace within its responsibility, 

- Coordinate with the adjacent HLAPB actors (in order to ensure that national /sub-regional 
airspace design projects are compatible and consistent with cross-border airspace policy, 

- Coordinate with the Network Manager to ensure when appropriate that national/sub-regional 
airspace design projects are compatible and consistent with all the plans, in particular with the 
overall Network Strategy Plan and its implementation through the Network Operations Plan, 

- Define a strategic framework (actors, roles, responsibilities, process main elements, and 
negotiation and priority rules) for civil-military CDM in DAC, 

- Rely on the expertise of all the stakeholders within the CDM process, mainly on the national 
or sub-regional expertise as Flow Managers, Airspace Managers, Local Capacity/Traffic 
Managers, working in the area of its responsibility, 

- Support National Supervisory Authorities (NSAs) (or its sub-regional equivalent) in 
performance monitoring activities. 

 

3.2.3.4 Regional Network Management 

3.2.3.4.1 Network Manager (NM)  

This role has to coordinate and share the information related to DCB measures, including capacity and 
demand measures. Hence, coordinating and answering requests from local DCB actors, such as 
LTM/EAP. Due to this, its responsibilities are: 

- Coordinate and advise through CDM process planning and development of Network Dynamic 
airspace configurations management process that meet defined Network and Local 
operational performance targets for referred period in strategic and pre-tactical to tactical 
phases, 

- Coordinate and lead discussions among NM involved actors towards agreement on targeted 
performance for reference period in CDM mode, 

- Develop Network DAC solution scenario as a trigger of DAC planning and management process 
aiming at achieving AU requirements, 

- Facilitate Inter FAB coordination, 
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- Perform or at least facilitate periodical Network Impact Assessments and monitor results of 
What-if simulation being done by local DCB actors with regards to demand and capacity 
measures, 

- Detect (planned) Network situations that lead to Network performance degradation below 
acceptable levels and associated problems and suggest the DCB amendments or refinement, 

- Maintain and updaǘŜ bhtΣ C.¢ǎ ό55wύΣ a.¢ǎΣ ŜǘŎΦΧΣ 
- !ƴǎǿŜǊ ǘƻ ƭƻŎŀƭ 5/. ŀŎǘƻǊǎ ǊŜǉǳŜǎǘκŎŀƭƭ ŦƻǊ ŀǎǎƛǎǘŀƴŎŜκΩfacilitation coordination, etc., 
- Monitor deviation from defined Network DCB solution scenario and overall Network situation, 
- Monitor Network situation. 

 

3.2.3.5 ANSP, local & sub-regional level 

3.2.3.5.1 ANSP management  

ANSPs will be responsible for strategic capacity and staff planning. As for the strategic capacity, their 
airspace designers will be the ones that create and develop the new sectors and configurations in the 
DAC environment. Airspace designers shall evaluate the usability of the airspace structures and refine 
them based on data analytics: 

- Assessment of the Guidelines for Airspace Building Blocks and Configured Sectors, 
- Evaluation of the Complexity factors, 
- ATCO Usability reports, 

Monitored KPI of the sector configurations. 

 

3.2.3.5.2 ANSP ATFCM Unit 

This actor is in charge of DCB tasks in strategic & pre-tactical timeframes. The actor is also in charge of 
performing a joint civil-military function at national level, whose main role is to manage civil/military 
airspace allocation and flow and capacity management, including sector configuration management 
role at ANSP level (local and/or sub-regional levels).  

There should be a deeper coordination between this actor and other DCB actors in all of the DCB 
process phases, from strategic to tactical phase, integrating ASM, ATFM and functionalities so that 
their processes can be performed in a combined manner allowing for a cooperative management of 
Airspace Configurations and DCB measures.  

In a strategic phase, this actor should coordinate the development and design of new sector 
configurations based on both demand and capacity measures, as well as the elaboration of an 
appropriate configuration plans. Also, this coordination is needed in the pre-tactical and tactical phase, 
in coordination with other DCB actors (namely LTM at tactical level) in order to update the 
configuration plan to respond to changes in environmental conditions.  

At strategic & pre-tactical levels, the main responsibilities of the ANSP ATFCM Unit are the following: 

- Plan and develop, or at least assist the NM in planning and developing, dynamic airspace 
configurations that meet defined Network and Local operational performance targets for 
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referred period in strategic and pre-tactical phases, and specifically in development of 
Network Reference performance oriented DAC solution, 

- Develop Dynamic airspace configurations for the execution phase, and even deploying them 
when a centralised management model (Model A) is established (for information on models A 
& B, refer to §2.6), 

- Monitor Airspace configuration deployed considering Network and local performance, 
- Retrieve and process MIL AUs SMTs and shared DMAs, 
- Identifies civil-military performance indicators to be processed for a specific airspace 

configuration so that to fulfil at optimal extent local/network performance targets and to fully 
respond to military mission requirements, 

- Assesses impact of DAC on military requirements and advises WOC on possible DMA 
adaptation or modifications where suitable, 

- Coordinates with civil and military airspace users the implementation of priority rules for a 
specific airspace situation when and if the problem detected ς ǳǎƛƴƎ ά²Ƙŀǘ-ƛŦέ ǘƻƻƭ ǘƻ ŦƛƴŘ ƴŜǿ 
sectorisation, matching the demand with acceptable level of performance, 

- If there are no airspace sectorisation matching the demand with acceptable level of 
performance, negotiate with military AUs other DMAs that satisfy required level of 
performance (preferably both: local, sub-regional and network ones), 

- As a result of such new DMA parameters identify SBTs/RBTs that are not compliant anymore 
with new DAC and pass them to DCB for further coordination with Civil AUs, and SMTs that 
must be revised by WOC in accordance with new/modified DMAs activation parameters, 

- Coordinate via CDM process with other DCBs/FAB and NM, as well as other local/sub-regional 
and regional actors involved, 

- Take final decision on the DAC, when having a centralised management model (Model A) (for 
information on models A & B, refer to §2.6), 

- Make final decision on the DAC planning, concerning sector configuration,  and DMAs, 
- Promulgate new/latest DAC configuration (EDAC) on the NOP. 

 

3.2.3.5.3 Local Traffic Manager (LTM) 

LTM role is a set of responsibilities related to DCB processes and is involved at short-term into tactical 
level. 

The LTM is involved in DCB processes at short-term into tactical level. LTM ensures consistency 
between all DCB measures in close coordination with ATSU Supervisor and ANSP ATFCM Unit. The LTM 
uses traffic load monitoring tools, to compare demand with declared capacity in the Network 
Operations Plan and to assess sectors workloads and complexity compared to predefined thresholds. 
¢ƘŜ [ƻŎŀƭ ¢ǊŀŦŦƛŎ aŀƴŀƎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ǊŜŦŜǊ ǘƻ ǘƘŜ !ƛǊǎǇŀŎŜ aŀƴŀƎŜƳŜƴǘ ŀƴŘ 5ŜƳŀƴŘ ŀƴŘ 
Capacity Balancing.  

¶ The development of this role is a major element within this solution. For this reason, detailed 
tasks and responsibilities provided in new operating method, section §3.3.2.6 

¶ Below is an overview of the main activities: 
- The LTM is a major actor of DCB processes for tactical phases. In case of imbalance, (s)he is 

responsible for identifying the adequate capacity and demand measures to be taken, in 

https://www.sesarju.eu/


SESAR SOLUTION PJ09-W2-44 SPR-INTEROP/OSED FOR V3 - PART I  

  
 

 

Page 46 
 

  

 

 

 

coordination with the appropriate partners (that could include NM (Network Manager), other 
LTM and AU), 

- The LTM provides a bridge in understanding between operational perceptions of complexity, 
workload and demand and how that translates into ATFCM requirements as deliverable 
occupancy and workload values, 

- The LTM works closely with ATSU Supervisors and Extended ATC Planning. The LTM is also 
likely to be either an ATSU Supervisor, or report to one, and as such will retain local safety 
accountability. Any ATFCM initiatives will have to be approved by him/her. 

 

3.2.3.5.4 Extended ATC Planning (EAP)  

The EAP role alleviates the LTM workload by working with him/her on flows. The EAP acts in their given 
EAP Area (which can cover several ATC areas of responsibility within the ATSU and are to be defined 
locally by each ANSP definition), under close coordination with the LTM, as the LTM has a global view 
ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ !¢{¦Ωǎ ŀǊŜŀΦ ¢ƘŜ ǇǊƛƳŀǊȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ 9!t ǊƻƭŜ ƛǎ ǘƻ ǿƻǊƪ ƛƴ ŎƭƻǎŜ ŎƻƴǘŀŎǘ ǿƛǘƘ 
ATCOs on CWP, anticipating and solving as much as practicable complexity imbalances that might arise 
or remain in very short timeframe before entry of traffic in ATCOs Area of Responsibility (AoR), thanks 
to analysis and resolution capabilities with finer level of granularity (high certainty and real time update 
of traffic prediction). To reach this objective, specific EAP training and/ or rating scheme could be 
applied to satisfy local organization needs. Depending on the expected level of traffic complexity and 
local procedures, EAP position can either be collapsed with LTM position, or be ensured by a specific 
EAP actor (when needed). The EAP is indeed not systematically an additional staff member in the ATSU, 
it is a role, which covers a set of services/functions and which can be assumed by different people (like 
Planning Controller, Multi Sector Planner or LTM) in the ATSU, as a standalone role or in combination 
with another DCB role. However, specific requirements to cover EAP role can be designed, for the 
benefit of the local and sub-regional Network functions.  

Note: tasks and responsibilities are detailed in new operating method, section §3.3.2.6. 

 

3.2.3.5.5 ATSU Supervisor 

ATSU Supervisor is the Chief of the Operations Room, therefore accountable of everything that occurs 
in the room under his perimeter (it might happen that the ATSU Supervisor is responsible for part of 
the room and another one for the rest, as when TMA and ER are located in the same room for instance), 
and in particular of the DCB activities. In nominal conditions, the ATSU Supervisor delegates the 
responsibilities of local DCB to LTM. ATSU Supervisors act as an advisor to LTM, monitoring his/her 
actions. In any case they have the capability to overrule LTM decisions. They manage and optimize 
resources for capacity measures with staff information. In coordination with LTM, they are responsible 
for the ACC sector configurations and the tactical management of the airspace configuration, under 
his perimeter. 

3.2.3.5.6 ATC controllers  

!¢/ ŎƻƴǘǊƻƭƭŜǊǎΩ ǊƻƭŜ ŀƴŘ ǊŜǎǇƻƴǎƛbilities are the same as those they have today; they are responsible 
for the aircraft inside their AoR.  
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However, with the new DAC environment, they will have to adapt to more frequent sector 
configuration changes as well as being trained in new DAC sector configurations, which will be more 
dynamic and flexible. This highlights the importance of a good situation awareness level to respond in 
a safe and efficient manner in this changing environment. To help ATC controllers to overcome those 
difficulties, some measures are proposed: 

- Adequate sectors configurations time parameters, 
- System support (ATC systems, DCB). 

3.2.3.6 Airport 

3.2.3.6.1 APOC 

The airport operations centre (APOC) is the nerve centre in this concept, allowing an unparalleled 
overview of operations and facilitating effective, fast decisions on how the airport can function most 
efficiently, especially under challenging circumstances. The APOC makes use of information from the 
airport operations plan (AOP), a single rolling plan agreed upon by all stakeholders, which is linked to 
the network operations plan (NOP). 

 

3.2.4 CNS/ATS description: 

There are no severe technical constraints related to CNS airborne-ground technology as for the 
application of the DCB processes. The proposed new concept of operations can be implemented with 
the actual CNS systems. 

However, DAC will require automation tools to support the design and configuration of the airspace. 
These tools will integrate the design criteria into design and configuration algorithms that account for 
the specific ANSP business strategies. Those algorithms shall support INAP actors to select the 
appropriate moment to make the change in order to minimise the workload impact on controllers. As 
there will be a wide variety of airspace structures, DAC tools shall properly support the users ensuring 
that situational awareness is not affected. 

ATCO operational platform shall incorporate reliable communications systems to ensure multilateral 
coordination ensuring an appropriate safety level in this environment, together with an appropriate 
level of reliability for those INAP-related communications systems supporting a seamless process. In 
addition, ATCO CWP should be able to display (e.g. radar label) the ATFCM measures applied to a 
particular flight. 

There is a need to automate allocation, management and display of frequencies in the ATC system. It 
might be needed for instance that the CWP displays the actual frequency of each aircraft and the 
required frequencies to support the implementation of the sectorisation change. 

Cross Border airspace configuration will require cross border CNS interoperability and/or integration 
of transnational systems; required features will be analysed in SESAR Wave 2 Solution 93.   

As far as INAP concept is concerned, automated support for imbalance detection and hotspot 
resolution is required (e.g. what-if/what-else services). In addition, it is worth mentioning that the ATM 
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systems should be able to share data, such as FDPS updates with ATCO clearances, to allow more 
efficiency in the collaborative process between INAP actors themselves and with all other actors. 

 

 

3.2.5 Applicable standards and regulations 

3.2.5.1 Regulations 

The benefits of the PJ09-W2-44 solution can already be achieved at local level, even though it has more 
impact when performed at network level with all stakeholders. This can be achieved through the 
applicable regulations currently existing. No specific regulation is thus foreseen for the DAC 
implementation. 

 

3.2.5.2 Standards 

To achieve the benefits of the collaborative and cross-borders processes described within the solution, 
it is critical that the data exchanges among the various stakeholders are harmonized and standardized 
to fit with the various local ground systems. This can be achieved through the SWIM and B2B services 
and do not require additional standardization work. 

 

3.3 Detailed Operating Method 

The Previous Operating Method baseline environment are the ones described in SESAR solutions OSED, 
refer to [38] & [39]. Thus, in previous operating method, only a summary is provided on the key 
elements that will be most impacted by implementation of this solution, namely: 

- The optimised configurations, 
- The hotspot management, 
- The DCB catalogue of measures within INAP timeframe. 

The new SESAR Operating method is presented in 3.3.2. 

3.3.1 Previous Operating Method 

Airspace configuration management is currently performed within two different ATM services: ASM 
process dealing with ARES delineation, planning and activation; while ATC sectorisation is addressed 
by ATFCM service. DAC wording and concept is not implemented, though a certain level of dynamicity 
in airspace configuration is in operation. In this section we will ǘƘŜǊŜŦƻǊŜ ǘŀƭƪ ŀōƻǳǘ Ψ!ƛǊǎǇŀŎŜ 
/ƻƴŦƛƎǳǊŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘΩ ǇǊƻŎŜǎǎ ǿƘŜƴ ǊŜŦŜǊǊƛƴƎ ǘƻ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ 5!/Φ 

INAP process is implemented within the DCB process in some areas, at various levels, e.g. closer 
integration with CWPs and/or an extended timeframe of responsibility closer to ATCO timeframe. 
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Both concepts, Airspace Configuration Management and INAP, are almost totally isolated since there 
is no integration of the Airspace configuration Management within the INAP process. A limited 
Airspace Configuration Management (called DAC within SESAR work) has been applied during the INAP 
timeframe in PJ09 Wave 1 validation activities, through the consideration of flexible vertical 
boundaries in the division of elementary sectors 

The schema bellows show the respective INAP and Airspace Configuration Management Timeframes. 

 

Figure 5. INAP and Airspace Configuration Management Timeframes 

INAP Timeframe (refer also to §2.6) 

INAP covers three main time periods, all referred to the time of occurrence of the hotspot (i.e. 0H): 

- From -6H to -2H: It is assumed that -2H is the cut-off time for CASA application, so this implies 
that most of the flights are still on ground, 

- From -2H to -40Ω: This period represents the gap that INAP concept is filling in the DCB process, 
- From -плΩ ǘƻ -мрΩΥ In this period small adjustments are possible to optimise capacity without a 

safety issue. 

The INAP timeframe covers from -6H before the occurrence of the hotspot to -мрΩΦ IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎ 
not imply that DAC or INAP measures are restricted to this timeframe. In terms of DAC, it could be 
applied before the -6H cut-off and in terms of INAP Measures, both Regulations and ATFCM Scenarios 
could be implemented before that cut-off time. The rest of INAP Measures should be applied within 
the INAP timeframe. Table 7below summarises the timeframe of application of each measure. 

 

Table 7: Summary of the timeframe of application of main DAC & INAP measures 

UNTIL -6H -6H TO -мрΩ όLb!t ¢ƛƳŜŦǊŀƳŜύ 

- Dynamic Airspace 
Configuration (DAC) 
 

- ATFCM Scenario 
 

- Regulation 
 

¶ Dynamic Airspace Configuration (DAC) 

¶ ATFCM Scenario (until -3H) 

¶ Regulation (until -2H) 

¶ Mandatory Cherry Picking (MCP) 

¶ Short Term ATFM Measures (STAM) on ground 
flights (e.g. Flight Level-Capping, Horizontal Re-
Routing, etc.) 

¶ Short Term ATFM Measures (STAM) on airborne 
flights (level-capping, speed adjustments, etc.) 
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3.3.1.1 Optimised Configurations 

Regarding the current method to propose optimised configurations, it must be said that many of these 
configurations are still based on fixed airspace structures. These structures are the operational sectors 
designed based on fixed ATS routes. However, there are already some airspaces where free route is 
already implemented and it is expected that almost all the European airspace will be a Free Route 
Environment (FRA) by the end of 2024. 

The proposed optimised configurations are determined by the availability of suitable human resources 
to control traffic within these configurations (e.g. ATCOs with appropriate licenses and ratings). This is 
one of the reasons why the configuration plan is made in a strategic phase, months before the day of 
operation. This configuration plan is made by crossing the forecasted demand for D-day with the 
sectors capacity threshold in order to determine the better way to open them and allocate the 
predicted traffic, while avoiding sectors overloads and distributing equally the workload between air 
traffic controllers. 

Once the configurations plan is made it can suffer modifications according to changes in the situation 
(e.g. increase/decrease forecasted demand; increase/decrease of number of ATCOs, etc.) before the 
day of operation. Also, there can be changes even during the moment of operation, but these are rare 
changes, as DAC concept is not fully implemented nowadays (although, some ANSPs are already 
working with multiple layers in the vertical profile of an airspace volume, which is similar to VSAMS 
concept), and the configuration changes are considered in a more static way.  

For more detailed information please consult the section §3.3.3 of the present document that 
compares the current operating method with the new proposed one. 

 

3.3.1.2 INAP Demands & HotSpot Management 

The demand measures are the following: 

Demand Measure Actors Timeframe Spots Granularity 

Coordinated 
modification of a flight 
plan 

FMP, AU Pre-tactical, 
Tactical Phase - 
Flight 
preparation 

Hotspot Flight 

ATFM scenario NM, FMP Strategic, Pre-
tactical and 
tactical phases 

Hotspot Flow 

Regulation FMP, NM Pre-tactical & 
Tactical Phase 

Hotspot Flow 

Regulation Mandatory 
Cherry Picking 

FMP, NM Tactical Phase Hotspot Set of 
flights 
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Short Term ATFM 
Measures on airborne 
flights (level-capping, 
horizontal re-routing, 
speed adjustment, 
etc.) 

FMP, 
ATCO 

Tactical Phase Hotspot Flight 

Table 8: INAP catalogue of measures - previous operating method 

Hotspot Management relies on the collection and dissemination by the NM of the forecast demand 
computed upon the filing repository and updated in real-time using Local Demand refinement 
performed by the FMP using up-to-date weather information and relevant historic data. 

 

The FMP detects the hotspot and activates the appropriate measure based on his/her expertise, in 
coordination with the other actors.  

It does not support:  

- other category of spots, (refer to §2.6 for other spots definitions), 
- hotspot monitoring (to detect hotspot resolution deviation). 

 

 

3.3.2 New SESAR Operating Method  

The new Operating Method introduces the DAC concept and extends the INAP concept in a perspective 
of an integrated DCB process. 

In previous SESAR Operating Method, sectorisation and resolution of demand and capacity imbalances 
was performed independently, resulting in system inefficiencies which aimed to be improved. This 
integration of DAC within DCB bridges the gap in the DCB process performed by INAP actors and is 
made possible through suitable automation support and improved situational awareness. 

The integration of DAC within DCB has three main objectives:  

- first, to respond to local and network performances targets, 
- then, to manage airspace configuration by accommodating traffic demand, solving complexity 

issues and balancing workload and optimizing resources,  
- and finally, to serve as a support to DCB Measures implementation, in case the capacity 

measures issued from DAC process is not enough and requires to be complemented with 
demand measures. 

The integration of DAC into DCB allows to optimally adapt the capacity to the demand and minimize 
demand adjustments. Integrated airspace solutions are obtained through an iterative optimisation and 
CDM processes focusing on local & sub-regional levels and involving regional levels. The full integration 
of DAC process within the DCB concept contributes to the Network performance through closer 
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interaction between ATM operating phases, with consolidated and harmonised solutions integrated in 
the Planning and Execution phases at local, sub-regional and regional levels. 

Different DCB phases can be distinguished according to the time horizon: 

- Strategic process, 
- Pre-tactical process, 
- Tactical process, 
- Post-Ops process. 

 

Figure 6. DCB integrated timeframe, schematic view 

DAC concept is considered in this solution in the same way as presented in SESAR Solution 08.01, new 
operating method section [39], enhanced with seamless integration of pre-tactical and tactical DAC 
and the implementation of optimised configurations. 

INAP concept is considered in this solution in the same way as presented in SESAR Solution 09, new 
operating method section [38], refined regarding INAP roles and extended to Capacity Management 
at tactical level. 

The DCB strategy does not rely only on a consecutive implementation of a DAC measure and then of 
an ATFCM measure to resolve remaining imbalances; the integrated DCB processes, assisted by 
decision-support tools, enable to refine optimised combined solutions of the different DCB measures, 
depending on time horizon, optimisation criteria and performance targets. 

In this context, Lb!t ǊƻƭŜ ŀŎǘǎ ŀǎ ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŦǊŀƳŜǿƻǊƪ ǿƘŜǊŜ ŘƛŦŦŜǊŜƴǘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ ŀƴŘ 
preferences are taken into consideration when deciding the most suitable solution to fix DCB and 
complexity issues. INAP environment enables common situation awareness and offers improved 
capabilities for complexity assessment and resolution, identifying contributing causes and proposing 
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what-if/what-else functions to find adequate solutions, including airspace configuration, the primary 
option to avoid, if possible, measures on flows and trajectories. 

In the INAP time horizon, Dynamic Airspace Configuration is a crucial task to assist Demand and 
Capacity Balancing activities; DAC is part of the toolset available to the DCB actors in INAP timeframe 
to manage complexity and facilitate users preferred routing, achieving specific performance 
objectives. 

The way DAC is used within INAP role, focuses on the following topics: 

- Managing Airspace Configuration to organise available capacity with the main objectives of  

o accommodating traffic demand, taking into defined performances targets and 
considering AUs requests and preferences,  

o solving the induced complexity issues, 

o balancing workload and optimizing resources, 

o combining DAC with demand measures such as STAM, predefined scenarios, etc. Once 
capacity has been optimized and if imbalances remain to be solved, INAP actors have 
to elaborate measures to manage remaining complexity problems. The elaboration of 
the solution may trigger a need for airspace re-configuration to fit with the new picture 
of the traffic distribution (e.g. level capping measures may lead to change the sectors 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ /²tǎΩ ǿƻǊƪƭƻŀŘύΥ 5!/ ǿƛƭƭ ǎǳǇǇƻǊǘ ǘƘƛǎ ŀŎǘƛǾƛǘȅΦ 5!/ ƛs 
not standing outside the solution design, but rather as an enabling element of this 
solution. 

 

The new operating method is described as follows in the next chapters: 

- Imbalance Prediction & Monitoring Service, with the new services: complexity, what-if, what-
else, 

- DCB spots management, 
- DCB integrated catalogue of measures, included the new ones, such as Targeted CASA and 

optimized configurations, 
- DCB RASCI matrix with roles definition, 
- DCB Processes per time horizon, 

o Strategic 
o Pre-tactical 
o Tactical 
o Post-ops  

- Links to stakeholders & dependencies, 
o NM 
o CDM 
o Cross Borders 
o NOP 

- DCB Assessment Criteria. 
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3.3.2.1 Key concepts 

 

3.3.2.1.1 Spot Management 

Regardless the methodology used (as of today with Hourly Entry Counts (HEC) or OC (Occupancy 
Counts) and/ƻǊ ŜƴǊƛŎƘŜŘ ǿƛǘƘ ƴŜǿ ƛƴŘƛŎŀǘƻǊǎ ǿƛǘƘ ǿŜƛƎƘǘŜŘ ŎƻƳǇƭŜȄƛǘȅΣ ŎƻƳǇƭŜȄƛǘȅΧύΣ ǘƘŜ ƛƳōŀƭŀƴŎŜǎ 
are characterized with Traffic Monitoring Values (TMV). These thresholds represent different 
ƻōƧŜŎǘƛǾŜǎ όǎŀŦŜǘȅΣ ǊŀǘŜ ƻǇǘƛƳƛǎŀǘƛƻƴΣ ŎǊƛǘƛŎŀƭ ϧ ŎǊƛǎƛǎ ǎƛǘǳŀǘƛƻƴ ΧΦύ ŀƴŘ ŀre related to different meanings. 
In wave 1, several TMV features have been defined and correspond to different types of spot: 

- TMV-safety: Initially introduced in SESAR1 with the peak and sustain thresholds. It aims at 
preventing excessive ATC workload and to ensure that the traffic delivered to ATC 
controllers will always be manageable in the safe limits of workload. It represents potential 
indications in term of controller workload, and implicitly potential safety risks. Today, 
TMV-safety are defined with two thresholds (peak, sustain). It defines the context of a 
safety potential issue in nominal situations marked out by a Hotspot. Thus, a hotspot is 
triggered by TMV (safety marks) violation after LTM decision, 

- TMV-rate: It aims at preventing bunch (without safety issue) and to ensure that the traffic 
delivered to ATC controllers will always be manageable in an organised and smoothed way. 
It aims also at providing room for better use of spare capacity. It defines the context of an 
optimisation issue marked out by an Optispot. Thus, an Optispot is triggered by TMV (rate 
marks) violation after LTM decision. 

 
Figure 7. TMV for Hotspot Management 

Thus, different categories of spots are considered. A spot attribute categorizes the problem to be 
managed: Hotspot and Optispot. In addition at network level a third spot is considered, the netSpot. 
Though this last one is not to be handled at local / sub-regional levels, collaboration is needed to ensure 
consistency and efficient solving. (refer to §2.6Error! Reference source not found. for definitions).   

For each spot category, there is a corresponding Catalogue of Solutions.  
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3.3.2.1.2 Imbalance Prediction, Monitoring and Repository Services  

Depending on the timeframe and related uncertainties, different imbalance prediction approaches are 
proposed to manage the different granularities and nature of demand-capacity imbalances. In 
addition, dedicated methodologies are proposed to detect the imbalances at the right level of 
granularity. 

- Traffic density management, with the aim of managing that there are not too many flights in 
a particular traffic volume, 

o ¢Ƙƛǎ ƛǎ Ƴŀƛƴƭȅ ōŀǎŜŘ ƻƴ Ŏƻǳƴǘ ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ ǎǳŎƘ ŀǎ IƻǳǊƭȅ ƻǊ нлΩ 9ƴǘǊȅ /ƻǳƴǘǎ ŀƴŘ 
Occupancy Counts. 

- Traffic complexity management, with the aim of managing that there is not too much 
complexity induced by the flights or flows within a particular traffic volume. Although the 
agreed timeframe for an effective complexity management has been framed in the [3h ς 
20min] time horizon, due to the air traffic volatility and related uncertainties, complexity 
information should be provided as soon as reliable data is available, 

o This relies on the different local complexity assessment methodologies implemented 
by each ANSP. 

- Traffic interaction management, with the aim of managing that there are not too many 
interactions of a certain type (adapted to the local specificities of the Traffic Volume or flows 
under analysis), 

o This relies as well on local specificities and could be supported by ATC layer automated 
support tools, such as MTCD with an extended look-ahead horizon. 

- ATCO workload management, with the aim of managing the controller workload in order to 
avoid mental overloads or ATCO performance impairment in at least the following three 
situations: when the ATCO is requested to implement a STAM measure by the EAP to solve a 
downstream hotspot; when a new unknown sectorisation is presented to the ATCO and the 
extra workload to understand the situation needs to be assessed; or when the traffic 
complexity in the Traffic Volume under the ATCO responsibility is too high that a safety issue 
may occur, 

o This envisages mainly the gathering of subjective controller workload estimations at 
the CWP, but may rely as well on predictive models that estimates the ATC actions to 
be performed by the ATCO for a given air traffic situation. 

- At pre-tactical and tactical phases, the Network Manager monitors the Network Loads 
(netLoad) across the network and the evolution of the performance targets KPIs. This 
monitoring provides indication on the prediction of linked imbalance clusters and the 
emergence of a Network Spot (netSpot). A draft netSpot is identified by the Network Manager 
and shared with the concerned local actors (LTM) for coordination. The collaborative 
coordination process shall allow the concerned actors (i.e. NM and Local LTMs) to exchange 
information and to discuss the characteristics of the identified draft netSpot (list of actors, 
ŘŜƭƛƴŜŀǘƛƻƴΣ ǎǘŀǊǘ ǘƛƳŜΣ ŜƴŘ ǘƛƳŜΣ ǎŜǾŜǊƛǘȅΣ ŜǘŎΧύ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ ŎƻƴŦƛǊƳŀǘƛƻƴ ƻǊ ƴƻǘ of the 
potential (i.e. draft) netSpot. During this collaborative process, in case of confirmation of the 
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netSpot, the NM and the local LTMs shall collaboratively design a network solution for the 
identified DCB issue. When an agreement is reached amongst the actors, the NM shall publish 
the netSpot on the NOP to inform all NMF & AU stakeholders. After publication, the NM 
monitors the published netSpot continuously until its resolution, 

These different methodologies are integrated in a seamless process to offer a continuous imbalance 
prediction and monitoring capability. In addition, each methodology should offer: 

- Monitoring values, aiming at detecting the deviation between the measured traffic imbalance 
with regards to the traffic volume monitoring reference values. These monitoring values 
should be set on per sector basis based on the sustain/peak complexity/workload that an ATCO 
can accept obtained from expert judgment (LTM and ATCOs experience), human factors, 
simulations and historical data,  

- Automated support to the INAP actors, meaning appropriate outputs that could be used as 
input by hotspot resolution and sector configuration optimization tools integrated into the 
INAP toolset. 

Bearing in mind that count methodologies (Traffic Density Management) already exist and are 
integrated into the current ATFCM procedures and that supporting tools such as MTCD to predict 
conflicts (Traffic Interaction Management) are used within the tactical phase (partially out of INAP time 
horizon), PJ09-W2 activities further investigate the operating method with regards to the use of local 
traffic complexity information and the consolidation of local imbalances at network level along with 
the ATCO workload.  

3.3.2.1.2.1 Traffic Monitoring Values 

Regardless the methodology used for the prediction of imbalances by the Imbalance Prediction and 
Monitoring Service, the identification of imbalances and the declaration of local hotspots rely on the 
definition of appropriate traffic monitoring values or thresholds. The following monitoring values have 
been identified as needed: 

- Sector capacity: meaning the maximum throughput per unit time (usually 60 min) that can be 
sustainable along that particular sector and unit time, 

- Occupancy Traffic Monitoring Values (Peak and Sustained): with the aim of preventing 
excessive ATCO workload during peak or sustained periods that may lead to safety issues, 

- Complexity Monitoring Values: with the aim of preventing periods of excessive complexity 
that could lead to safety issues (complexity peaks or high complexity values sustained along 
the time), 

- ATCO Workload Monitoring Values: with the aim of preventing ATCO mental overloads 
originated by high traffic density, complexity peaks and or sectorisation changes. 

In general terms, these traffic monitoring values usually are calculated in advance, at least the initial 
reference, by means of fast time simulations, analysis of historical data and operational staff support. 
However, the need for establishing monitoring values for non-predefined sectors, calculated both in 
advance or dynamically during the Tactical Phase, requires ANSPs to take advantage of the latest 
developments in the Artificial Intelligence and Machine Learning fields to be able to predict these 
thresholds and update them into the NOP (refer to §3.3.2.9). 

3.3.2.1.2.2 Uncertainty  
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Demand uncertainty reflects the unknown demand forecast accuracy to be taken into account when 
predicting imbalances. Demand forecasts are generated at different time horizons to support decision 
making. These demand forecasts become more accurate and complete as getting closer to operation. 
However, it is important to have a measurement of the uncertainty in each timeframe, so to know how 
accurate and reliable traffic predictions are and decide on the best DCB actions to implement. 

Demand predictions are a combination of information of aircrafts already airborne with flight plans of 
those which are not yet. As already explained, sectors have a maximum throughput per unit of time, 
indicated by its capacity. Demand and its associated uncertainty at each timeframe should be managed 
to determine whether it is above this sector capacity under study or not so as to set the most 
appropriate DCB measure. This could be both a sector configuration change or a demand measure. 
The actor in charge should decide which has the lesser impact. 

Uncertainty is intrinsically related with the timeframe in which demand prediction is analysed. In the 
strategic phase, information is uncertain bynature, so DCB decisions are not based on uncertainty 
calculations. What is used is historical data and expert judgment. As time gets closer to operations, in 
the pre-tactical and tactical phase, the use of uncertainty becomes more relevant, since the selection 
of one DCB measure or the other to solve a potential imbalance should be based on several indicators 
among which uncertainty is one. Uncertainty becomes an important criterion. 

Uncertainty should be presented to the DCB actor in the tool used to monitor the evolution of traffic. 
This tool should integrate an uncertainty calculator which accounts for the main sources of 
uncertainty: 

- Timeframe: The timeframe of analysis is of the upmost importance, as in pre-tactical to 
tactical, much of the information available is still at the level of intentions, while in the tactical 
phase information is more accurate, 

- Type of spot: The type of spot analysed will determine how relevant is the indicator of 
uncertainty in the decision making. In the cases of optispots, more flexibility is allowed than in 
the case of hotspots, in which safety is compromised, 

- Trajectory prediction uncertainty: when computing trajectory predictions, many parameters 
are taken into accounts. Some of them are: 

o Aircraft intentions: difference between expected and current behaviour of the 
aircraft, based mainly on flight plan information. 

o Meteorological conditions: difference between predicted and real weather 
conditions. 

o Modelling errors: uncertainty derived from trajectory prediction modelling error. 
o Flight technical errors: inaccuracies in flight control, not possible to model or forecast. 

- Quality of the information: the quality of the information received and used to compute 
uncertainty is of upmost importance as it is not the same to make calculations based on 
information automatically received than in information obtained from non-reliable sources. 

 

Based on the uncertainty data of the different sources of information, the calculation is performed, 
accounting also for historical data, as they provide a valuable source of information on how the 
situation could evolve. The detailed process followed for its calculation will be detailed in future 
versions of the OSED. 
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The way to present the uncertainty information to the DCB actor relies on the specific needs of each 
ANSP. It could be presented as a percentage in a 0 to 100% scale, where 0% indicates no uncertainty 
and 100% total uncertainty. Another option is to use a colour scale with 3 ranges, in the sort of a 
άǘǊŀŦŦƛŎ-ƭƛƎƘǘέΣ ǿƘŜǊŜ ƎǊŜŜƴ ƛƴŘƛŎŀǘŜǎ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅΣ ȅŜƭƭƻǿ ƳŜŘƛǳƳ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŘ ǊŜŘΣ ƘƛƎƘ 
uncertainty. The presentation of the uncertainty will be adapted to the available tool in each ANSP, 
although its calculation remains similar to ensure coherency across ANSPs. 

Uncertainty impacts the quality of the assessments performed, as well as the representatives of the 
different metrics to be used by the DCB actor in action at the phase under analysis. Its use is very 
important in the decision-making process performed in the what-if function. (refer to §3.3.2.1.4). 

3.3.2.1.2.3 Imbalance Repository Service 

ANSPs identify local imbalances based on their local methodologies (entry/occupancy counts, 
complexity). These local imbalances are shared with NM and need consolidation to assess the 
imbalance situation at network level. To ensure the interoperability of the local methodologies, it is 
proposed to consider the severity value of the imbalances as elements to be shared.  

To support such capability, an imbalance repository is developed to collect all the local imbalances 
figures from ANSPs. This Imbalance Repository Service aggregates the local imbalance figures in order 
to provide a consolidated network imbalance view. 

 

3.3.2.1.3 DCB Catalogue of measures within INAP timeframe 

The catalogue of DCB measures presented in the table below completes the INAP measures presented 
in previous operating method (§3.3.1.2). The catalogue has been developed with PJ09.02 Wave 1 and 
is completed and refined within the work of PJ.09-W2-44 solution with Targeted CASA regulation & 
optimised configurations. These two measures are detailed in next paragraphs. 

The table is to be read as follows : In time Horizon columns, when cells are greyed, 
it means that the DCB Measure is applicable. 

DCB 
MEASURE at 
INAP 
TIMEFRAME 

DEFINITION APPLICATION 

TIME HORIZON 
 

ACTOR 

H-6h to 
H-3h 

H-3h 
to H-
2h 

H-2h 
to H-
40' 

H-40' to 
H-20' 

 

Dynamic 
Airspace 
Configuration 

Before resorting other measures, 
the LTM tries to adjust capacity 
values at short-notice to absorb the 
upcoming traffic overload (Capacity 
measure). The dynamic optimisation 
of the capacity within the ACC can be 

Group of Sectors         

LTM 
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DCB 
MEASURE at 
INAP 
TIMEFRAME 

DEFINITION APPLICATION 

TIME HORIZON 
 

ACTOR 

H-6h to 
H-3h 

H-3h 
to H-
2h 

H-2h 
to H-
40' 

H-40' to 
H-20' 

 

done through a temporary sector 
configuration change  

CTOT 

CTOT (Calculated Take-Off Time): 
Delay incurred on the ground, either 
at the gate or on the taxiway. 
A time calculated backward (only in 
case of TTA/TTO) by NM and still 
managed as a departure constraint 
[-5,+10].  

Individual Flights 

        

LTM via NM 

Ground Level 
Capping (A/C 
ON GROUND) 

Measure limiting the highest flight 
level that can be flight planned. The 
Level Capping is used for offloading 
an overloaded sector by transferring 
the excess of flights into a lower 
loaded sector or to solve a peak of 
complexity. 

Flows/Individual 
Flights 

        

LTM via NM 

Re-routing/ 
Re-filing (FPL 
Modification) 

*Re-Filing: measure which requires 
to re-file an alternate route/flight 
level in order to resolve ATC capacity 
problems and minimise delays 
(always 2 hours before the EOBT). 
*Re-Rerouting: same measure but 
after 2H before EOBT should be 
coordinated with the FOC.  

Flows/Individual 
Flights 

Re-filing 
(up to 2 
hours 
before 
the 
EOBT) 

Re-
filing 
(up to 
2 
hours 
before 
the 
EOBT) 

Re-
routing 

Re-
routing 

AU 

Ground Delay 

Allocation of a small delay that can 
be assimilated to targeted ground 
regulation (Pseudo-CTOT): slot 
allocation on selected flights. The 
flight is assigned a pseudo CTOT that 
is forced into the slot list and has the 
same characteristics as a current 
CASA slot: slot tolerance window of 
[-5min;+10min]. 

Individual Flights 

        

LTM via NM 
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DCB 
MEASURE at 
INAP 
TIMEFRAME 

DEFINITION APPLICATION 

TIME HORIZON 
 

ACTOR 

H-6h to 
H-3h 

H-3h 
to H-
2h 

H-2h 
to H-
40' 

H-40' to 
H-20' 

 

Take-Off Not 
Before 

Small ground delays to targeted 
flights valid until a given time. 
Afterwards the flight is not 
constrained on departure time.  

Individual Flights 

        

LTM via NM 

Take-Off Not 
After 

Departure time constraint after a 
given time: until the specified time, 
the flight is not constrained on 
departure time but afterwards will 
be constrained. 

Individual Flights 

        

LTM via NM 

MDI/ ADI 

*MDI (Minimum Departure 
Interval): Sequencing specific flights 
on ground by applying minimum 
departure time intervals. Measure 
for flows. The MDI is a minimum 
time separation implying a small 
ground delay to some flights 
*ADI  (Average Departure Interval): 
Same as MDI but not minimum 
departure interval constraints. 

Flows 

        

LTM  

TTA 

TTA (Target Time of Arrival at 
congested Airport): DCB Planning 
Constraint set on the Time of Entry 
of flights into an airport hotspot 
during the SBT phase to smooth the 
traffic. 

Individual Flights 

        

LTM/EAP via 
NM  

TTO 

TTO (Target Time Over the 
congested E/R point): DCB Planning 
Constraint set on the Time of Entry 
of flights over a specific WP during 
the SBT phase to smooth the traffic. 

Individual Flights 

        

LTM/EAP via 
NM  

MIT 

MIT (Miles-In-Trail) is used when a 
LTM identifies a problematic flow 
crossing a sector (i.e. LFPG 
departures) and requests delivery at 
defined regular intervals (such as 10 

Flows 

      
speed 
regulation 

LTM  
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DCB 
MEASURE at 
INAP 
TIMEFRAME 

DEFINITION APPLICATION 

TIME HORIZON 
 

ACTOR 

H-6h to 
H-3h 

H-3h 
to H-
2h 

H-2h 
to H-
40' 

H-40' to 
H-20' 

 

miles) for a short period of time. It is 
a procedure where a stream of 
traffic with same direction and at 
same cruising flight level is imposed 
to maintain the same speed/mach 
number 

Air Level 
Capping (A/C 
ON AIR) 

Measure limiting the highest flight 
level that can fly during the RBT 
phase. The Level Capping is used for 
offloading an overloaded sector by 
transferring the excess of flights into 
a lower loaded sector or to solve a 
peak of complexity. 

Individual Flights 

        

LTM or EAP 
via ATC 

DPI Sequence 

Departure planning information 
(DPI). Messages exchanged between 
a CDM airport and ETFMS giving a 
target take off time, taxi-time, 
aircraft type/registration and SID 

Individual Flights 

        

NM and 
AOP 

Speed 
Regulation/ 
TTL/ 
TTG/Holding 

*Speed Regulation: Speed 
constraints on airborne flights are 
applied directly by the ATC. 
*TTL/TTG : time measurements to 
support the building of a sequence 
following the required spacing 
between an aircraft and an 
area/point.  
*Holding: The length of time that the 
aircraft should maintain track on the 
inbound leg of the holding pattern 

Individual Flights   

      

ATC (with or 
without 
EAP) 

tTTA 

tTTA  (tactical Target Time at the 
Arrival)  are similar to TTA measures 
but provided during the RBT revision 
phase for arrival streams 

Individual Flights 

    
 

  

EAP via ATC 

tTTo tTTO (tactical Target Time Over) are 
similar to TTO measures but 

Individual Flights         EAP via ATC 
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DCB 
MEASURE at 
INAP 
TIMEFRAME 

DEFINITION APPLICATION 

TIME HORIZON 
 

ACTOR 

H-6h to 
H-3h 

H-3h 
to H-
2h 

H-2h 
to H-
40' 

H-40' to 
H-20' 

 

provided during the RBT revision 
phase 

Figure 8. DCB measures within INAP timeframe 

 

 

3.3.2.1.3.1 Targeted CASA regulation 

Targeted CASA regulations are a DCB measure that mitigates the impact of current CASA regulations 
and thus reduces the number of minutes of delay at Traffic Volume and Network level, as well as the 
number of flights affected by the measures applied. The process described hereafter assumes that 
regulations are managed as per now, i.e. CTOT at departure. 

It includes workflows required for ACC LTMs to electronically coordinate CASA regulations, that are 
limited to specific flows, with the NM. The NMOC performs a network impact assessment before 
approving the regulation request. The NM infrastructure is used for the coordination (B2B service) 
mechanism and to distribute the resulting flight planning updates across the network.  

 

3.3.2.1.3.2 Optimised configurations based on capacity and demand measures 

One of the key elements of Demand and Capacity Balance (DCB) process is the Dynamic Airspace 
Configurations (DAC), another process whose objective is to adjust the airspace capacity to traffic 
demand needs.  

DAC concept adapts capacity to demand through the design and proposal of the sector 
configuration which offer the best response to a set of performance criteria, looking for the best 
possible configuration according to different constrains and optimisation criteria. In order to 
maximise the flexibility of the airspace design to achieve the performance targets, DAC concept 
develops a DAC Toolbox (see detailed operating method in section 3.2.1.1.1), which develops the 
sector design and configuration, human factors and automation axis.  

A set of different optimisation criteria can be considered for the proposition of the best configuration 
possible. In the following, some of these criteria are summarised: 

¶ Sector Imbalance thresholds. There is a need to establish a threshold value above which the 
ATCO in charge of the sector cannot operate it in a safely manner, 

¶ Flows crossing the airspace. It is necessary to identify the main flows that cross the airspace, 
so the design of sectors and configurations is done according to these flows. In this way, 
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sectors shape will try to follow the main flows direction and, if possible, their borders will avoid 
crossing them, prioritising this design criterion as one of the most important ones. 

All of these parameters should be considered in a sector configuration algorithm, which will integrate 
a set of sector design and configuration (SD&C) criteria (see detailed operating method in section 
3.3.2.1.3.2.2) to propose the optimal configuration. 

Each ANSP shall decide the level of SD&C granularity (refer to §3.3.2.4.2.1), the automation level and 
the training features that best fit its needs and built its own DAC environment, whatever the selection 
of the DAC tool elements they select, they shall respect a number of constraints:  

- Availability of human resources to provide the ATS, especially the availability of air traffic 
controllers. Generally, in an en-route environment, two ATCOs control each opened 
sector, an executive and a planner air traffic controller. On many occasions, when demand 
surpasses capacity, even with a more dynamic and finer design of airspace sectors, it is not 
possible to meet the new demand because of the deficient amount of human resources. 
Additionally, licensing and proficiency requirements may limit a more flexible allocation of 
ATCOs within ATSUs. This could be mitigated by, e.g. non-geographic sector validations. 
Complementarily, the lack on human resources could be solved with the delegation of 
airspace among ATSUs, which would allow a more efficient use of ATCOs and the opening 
of a greater number of sectors. This last concept is being developed in SESAR Wave 2 
solution 93, 

- The delineation of the sector boundaries to optimise the use of the airspace. The 
effectiveness of the proposed DAC configurations for allocating the current traffic demand 
is constricted by the external boundaries of the airspace where the DAC concept is applied. 
¢ƘŜǎŜ ōƻǳƴŘŀǊƛŜǎ ƭƛƳƛǘ ǘƘŜ ƻǇǘƛƳŀƭ ŘŜǎƛƎƴ ƻŦ ǎŜŎǘƻǊǎΩ ǎƘŀǇŜΣ ǿƛǘƘ ōƻǊŘŜǊs that might cut 
flows unnecessarily. FAB (Functional Airspace Blocks) concept is related to this constraint. 
The restructuration of the airspace in functional blocks could help to mitigate this problem, 
as the external borders between ACC will be more operationally appropriated and not just 
responding to country borders, 

- The Human Factor will determine the usability of the proposed configurations, in addition 
to the monitoring and optimisation of the number of movements or the required 
resources estimated for a sector configuration plan, there are a number of human factor 
related aspects that should be considered and derived in operational constraints. Firstly, 
there is a need to ensure that the airspace design can be safely managed by the human 
operator, what may derive in setting different constraints related to the shape, time 
duration, or level of granularity of the airspace configuration; secondly, there is a need to 
identify and develop ATCO competences in an ATCO training curricula and set a procedure 
to acquire, maintain and update the existing ATCO certificates.  

However, as it is said before, DAC processes do not always solve the problem of capacity and 
demand balancing or the solution uniquely based on capacity measures is not necessarily the 
best one in terms of safety, capacity, cost efficiency or human Performance. The simpler 
example of this situation would be when there is no possibility to open another sector to 
accommodate the demand. Other examples are the following situations: 
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- When a demand measure would save significant ATCO resources with a minimum impact 
on trajectory, 

- When a capacity measure would lead to additional demand measure but with less impacts 
on AUs and ATFCM delay, 

- When the most optimal sector configuration encompasses complex or non-standard 
airspace configurations (with a consequent impact on safety) and which could be avoided 
if a demand measure is applied.  

In these three cases, a combination of demand and capacity measures are necessary. Some of 
the demand measures could lead to changes in the traffic demand in a regional, sub-regional 
and/or at local level.  

Combined used of Capacity and Demand measures will attend to the achievement of a local 
and Network performance (see detailed KPA/KPI Assessment criteria in section §3.3.2.10), 
amongst them, it is important to have in mind, the application of demand or capacity measures 
that minimises AU impact, so the latter impact is the most transparent possible for the users. 
Because of this, it would be preferable to solve the detected demand and capacity imbalances, 
together with the improvement of performance levels, by integrating the different demand 
and capacity measures into one unique solution and by assessing the impact of those 
combined measures into local and network performance indicators, trying to implement the 
best possible solution.   

Also in this situation, there could be a group of configurations that are more suitable for 
applying a concrete group of ATFCM measures. For example, the application of a STAM 
measure such as level capping could be more useful with a configuration that divides the 
airspace into upper and lower sectors, trying to balance the workload between ATCOs and 
avoiding unnecessary coordination between them. Hence, these optimised configurations will 
be based on both capacity and demand measures, and will represent a deeper integration and 
combination of those measures (see section §3.3.2.4.2 for further detail).  

 

3.3.2.1.3.2.1  Guidelines for Airspace Building Blocks and Configured Sectors 
DAC Toolbox includes several types of Airspace Structures, namely Elementary Sector (ES), Sharable 
Airspace Block (SAB), Sharable Airspace Module (SAM), etc. A set of design guidelines are identified to 
ensure the usability and maximum effectiveness of these structures. These design guidelines have 
been identified as useful in PJ08 validation results [42] and in the COTTON SESAR Exploratory Research 
Project [45][46]. 

- When designing airspace structures, or consolidating Configured Sectors based on the 
combination of structures, there is a number of sector shape aspects whose evaluation will 
facilitate the building of usable and efficient airspace structures:  

o Achieving certain values of Convexity might favour minimising the number of re-
entering flights in a Configured Sector. Therefore, it is recommended that airspace 
structures are convex, 
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o It will be desirable having airspace structures following the directions of the main 
flows they contain as this will reduce the number of coordination with collateral 
controllers, 

o As there must be a minimum distance between sector boundaries to the areas where 
major interacting flights happen to allow the ATCO conflict resolution and proper 
coordination, it is recommended that the boundaries of the airspace structures keeps 
a minimum distance to major interacting areas, 

o It will be desirable that airspace structures allow enough vertical cuts to minimise 
Balconies (i.e. several lower and/or upper levels within a Configured Sector) and 
favour the same lower and/or upper level in collateral sectors,  

o Interacting flows should be contained within the same airspace structure in order to 
avoid coordination and ensure safety. Building the airspace structures around 
identified areas where flows interact will ensure that interacting areas are not crossed 
by sector boundaries. These criteria can lead to undesired results of the application of 
the criteria in high traffic density scenarios because an automatic design tool may 
propose many airspace divisions in a low traffic density area and no divisions at all in 
a high traffic density area. For this reason, it is recommended to fine tune the 
interacting area according to the traffic density of the geographical area, 

o Although airspace structure boundaries shall be built following traffic flows, the 
boundaries of the configured sectors should be smooth, for this reason, once the 
airspace structure definition based on traffic flows is achieved, a review process will 
be carried out to ensure that the configured sectors using them will have boundaries 
as smooth as possible,   

o /ƻƴŦƛƎǳǊŜŘ {ŜŎǘƻǊǎΩ ŘŜǎƛƎƴ Ŏŀƴ ōŜ ƛƳǇǊƻǾed by implementing vertical cuts at the same 
levels to all the airspace structures in order to avoid configuring sectors with different 
low or upper levels and balconies. 

- Characterising Airspace Structures based on the traffic flows contained on them will facilitate 
the sector design and configuration process, this would allow estimating how easily they can 
be integrated to consolidate Configured Sectors, for example those containing same or 
interacting flows will be easily integrated. 

o Traffic flows could be characterised (evolving-cruise, density, origin/destination, 
uncertainty, converging) in order to help the characterisation to the volume 
(potentially implied procedures or expertise), 

o Historical data could support/update this characterisation, which may support 
ŀƛǊǎǇŀŎŜ ŘŜǎƛƎƴŜǊǎΩ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǘƻ ǎŜƭŜŎǘ ǘƘŜ Ƴƻǎǘ ƻǇǘƛƳŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀǎ ǿŜƭƭ 
as the workload implied by a change, 

o Report on sector usability might be requested to the ATCO after a shift in order to 
collect data related to the sector usability, which may support refinement of the 
structures. 
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3.3.2.1.3.2.2 Criteria to look for the Sector Configuration satisfying the performance targets 
Once the pieces of the airspace have been defined using the guidelines established in the previous 
section, these pieces must be used to define a sector configuration, which shall provide the needed 
capacity (according to the traffic demand) while satisfying in the best manner the achievement of a set 
of performance targets and operational constraints. The identification of the needed performance 
targets and constraints as well as the prioritisation of their fulfilment will depend on the ANSP business 
strategies. 

Afterwards, a set of potential criteria to be considered in the sector configuration process is provided. 
Each of the criterion may persecute one out of the three different goals: achieve a better demand and 
capacity balance; improve ATM performance; or ensure sector configuration operational feasibility 
(e.g. comply with regulations or account for resource management constraints). But, of course, when 
selecting the criteria, the set of selected criteria should address the three goals. 

The technical solution to implement them might be through optimisation algorithms or using machine 
learning methods. In any case, each ANSP may decide which selection of criteria best reflects its 
business strategy: 

- Maximum number of ATCO that could be used during a specific period. This is obviously 
related to the number of opened sectors, which can also be treated as a different criterion in 
case the ANSP strategy is to minimize the number of sectors but not only. A strategy could also 
be to use a number of ATCOs below the maximum at a given time of the day in order to keep 
the maximum number of ATCOs available a little bit later (for instance half an hour when a 
peak of traffic is observed), 

- Minimum period of sectorisation, which is the time where the sectorisation is active and there 
are no changes. This criterion is very related to the situational awareness of the ATCO, 

- Related to the previous point, it is necessary to have an impact measure, which shall quantify 
the impact that a sector configuration change will have comparing with any other measure, 

- Complexity. Sector configuration shall be optimised according to the predicted complexity 
based upon the demand prediction and other elements (e.g. traffic factors, airspace factors, 
weather factors) in a certain period. (see also 3.3.2.1.6), 

- Underloads. In some cases, sector configuration algorithms are optimised to reduce the 
number and the duration of overloads, but some projects have demonstrated that this 
optimisation can produce underload periods where the capacity is over dimensioned. For this 
reason, it is strongly necessary to consider not only overloads but also underloads to optimise 
the sector configuration based on the forecast demand, 

- Flight duration within the sector shall be evaluated to minimise short-time crossings, 
- Narrow shapes are demonstrated not being beneficial for situational awareness as require 

changes of attention around different geographical areas, 
- Moreover, screen visualisation of the configured sectors shall be considered in order to 

improve the ATCO situational awareness, 
- The number of conflict areas to which the ATCO will have to pay attention shall be limited. 

Moreover, potential conflicts shall not be close to the sector borders in order to produce a 
seamless coordination between adjacent sectors or ACCs, 

- Vertical and horizontal size of the Configured Sectors should be sufficient to allow a minimum 
flight crossing duration and a minimum volume/space to solve conflicts,   
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- Procedures. The optimisation of sectorisations shall include standard procedures, such as SID 
or STARS, as well as coordination between sectors and LoAs between ACCs, 

- Impact of DCB measures. The optimisation of sector configuration shall lead to lower the 
impact of DCB measures. It should be notice that this impact is also included and considered 
in some of the previous criteria, such as in complexity, flight duration within the sector, etc. 
 

In addition to these criteria, it would be important to implement an additional input that would take 
into consideration the ATCO feedback of previous implemented configurations. This way, in case of 
machine learning based algorithm, it will learn about the usability of previous sectorisations and be 
able to refine the proposed ones in future usage. 

 

3.3.2.1.3.2.3 Airspace Configuration based on flows 
When designing airspace sectors, it is preferable that they follow the directions of the main flows that 
cross said airspace. The same happens when planning airspace configurations to be implemented. 
When proposing a new sector configuration, those sectors should adapt to the existing flows, thus 
minimizing possible re-entries and short-crossings (i.e. flights within the sector for less than X seconds, 
X being the number of seconds below which the ATC procedures consider it is not worth to transfer 
the aircraft), together with reducing the number of coordinations that must be done between 
collateral air traffic controllers. 

 

Figure 9. Schematic view of a sector and crossing flows 

¢ƘŜǊŜŦƻǊŜΣ ŀƛǊǎǇŀŎŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ŀƭƻƴƎ ǿƛǘƘ ǎŜŎǘƻǊǎΩ ǎƘŀǇŜ ŘŜǎƛƎƴΣ ǎƘƻǳƭŘ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ 
direction of main flows, not only in the horizontal plane, as shown in the figure above, but also in the 
vertical plane, following the same principles. 

A change in the direction of some of the main flows and/or an appearance of a new main flow is very 
likely to cause ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǎŜŎǘƻǊǎΩ ōƻǊŘŜǊǎ ǘƘŀǘ ŎƻƴŦƻǊƳ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ ¢Ƙƛǎ ŀŘƧǳǎǘƳŜƴǘ 
to the new flows could be performed through multiple design options. For example, the new 
implemented Configured Sectors could be made from the same Airspace Block (AB) already used in 
the previous configuration, but now using different combinations of SAMs, or those Configured Sectors 
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(CS) could be made from totally different AB. In any case, the new sectors would be better adapted to 
the new flows and the best solution possible from a DCB and performance perspective.  

This last idea is represented in the figure below, in which different sector configurations are proposed.  

Also in this figure, the flows crossing the airspace can be observed and are classified using a colour 

scale according to the amount of traffic demand they contain (the darker the colour, the more 

important the flow is). The first sector configuration, at time t - i, is the previous sector configuration 

that is well adapted to the main flows contained inside the airspace. Nonetheless, at time t, this 

configuration is no longer the best adapted one, since the two main flows (coloured in red) have 

changed their directions. The change in direction of flows should be predicted with enough time before 

time t, such that a new configuration (the t+i configuration in Figure 9) can be implemented in a timely 

manner and the traffic flows can be managed effectively.  

 

Figure 10. Schematic views of a sector configuration and main flows evolution through time 

3.3.2.1.3.2.4 Identification of Constraints and flows prioritisation feeding DAC 
 As mentioned before in the previous sections, an identification of the constraints affecting DAC 
processes must be performed in the different time horizon phases, where these limitations might not 
be the same or at least not so critical depending on the considered phase. 

In a strategic phase, that is years to months before D day, the constraints regarding DAC processes 
should not be that critical as there is more time to solve or mitigate the unfavourable conditions. In 
this phase, limitations such as external sector boundaries should be dealt with, trying to minimize their 
negative impact in DAC sector configuration effectiveness and optimising the use of the airspace.  

Regarding this last limitation, years before the operation, when the sectors and configurations are not 

even designed, a modification or adjustment of the external borders of the airspace at issue could be 

performed and should be studied. At this time, external borders should not be considered as an actual 

limitation since they can be modified in this time horizon. This boundaries change should be made 

according to operational needs and following the main flows that cross said airspace. 
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Furthermore, other concepts like FAB concept would help to improve this situation by organising the 

airspace responding to operational requirements and not to political borders and enhancing 

cooperation among air navigation service providers.  

Although this sector boundary problems could be solved in the strategic phase, sometimes it is not 

possible. In this case, sector borders become a constraint to consider also in this strategic phase, 

especially months before the operation, when designing sectors and sector configurations. 

Additionally, despite not being an actual limitation of this phase, the availability of ATC human 

resources must be considered when deciding how many air traffic controllers to train and have 

according to the control needs. Since this training must be done in the strategic phase, from years to 

months before the operation day, how well it is done will determine how critical this constraint will be 

in the next phases.  

Also, in this strategic phase, it should be decided and updated the procedures for maintaining and 

acquiring ATCO licenses. Since DAC concept implies a new operating method, where sectors will be 

more flexible and changeable, this will lead, very likely, to new licencing requirements, where the 

current regulations regarding ATCO licenses will be no longer applicable. This issue is further developed 

in SESAR solution 73. 

Another constraint to have in mind in this time horizon, is the usability of sector configurations 

regarding Human Performance to guarantee the ATC resources can perform their tasks in a safe 

ƳŀƴƴŜǊΦ ¢Ƙƛǎ ǳǎŀōƛƭƛǘȅ ǿƛƭƭ ŎƻƴŘƛǘƛƻƴ ǘƘŜ ŘŜǎƛƎƴƛƴƎ ǇǊƻŎŜǎǎ ƻŦ ǎŜŎǘƻǊǎΩ ǎƘŀǇŜΦ 

In the pre-tactical and tactical phase, the three previously mentioned limitations are now considered 

more critical constraints and will affect the configurations plan directly.  

 

Figure 11. Configurations Plan constraints 

In those timeframes, if the external borders are not operational feasible the benefits from 
implementing DAC concept will be reduced. A considered bad boundary would be the one that does 
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not respond to the main flows, thus producing different short-crossings and more coordination 
between the air traffic controllers of collateral sectors, which increases their workload unnecessarily. 

In a similar way, the number of traffic controllers will determine the sector configuration proposed in 
these time horizons. Currently and most probably, during the first phases of DAC implementation, 
these ATCOs need to have the right license to control the sector in question. To maintain and acquire 
this license the air traffic controllers should guarantee they know well said sector. If there are not 
enough ATCOs, the number of opened sectors could be restricted, limiting the capacity, and potentially 
leading to penalising demand measures with delays, and/or horizontal/vertical reroute as 
consequences. Also, as proposed in SESAR solution 93, a delegation of airspace between ATSUs could 
be made to solve the problem of lacking ATC resources and to optimise the use of said resources. 

The Human Factor is also a vital constraint. Especially the usability of configurations in terms of sector 

shape, time duration and the level of granularity. In pre-tactical and tactical phases most of the sectors 

ǿƛƭƭ ōŜ ŀƭǊŜŀŘȅ ŘŜǎƛƎƴŜŘΦ bƻƴŜǘƘŜƭŜǎǎΣ ƛƴ ǘƘŜǎŜ ǇƘŀǎŜǎΣ ŀ ŎƘŀƴƎŜ ƻŦ ǎŜŎǘƻǊǎΩ ōƻǊŘŜǊǎΣ ōȅ ŀŘŘƛƴƎ 

different SAMs, could modify the previous sectors. While changing these sectors, the usability of the 

new composed sectors must always be considered.  

Also, the time duration of a configuration will define the usability of that configuration. Having a sector 

configuration open for a very short period of time will not be operationally feasible, since the 

implementation of this configuration involves two sector configuration changes that produce a greater 

workload for the ATCOs. Therefore, the benefits of applying such configuration does not compensate 

the increase of workload. 

On the other hand, the main flows feeding the airspace at issue must be considered in DAC sector 
configuration process. There will be some flows that are considered more important from the 
perspective of aircraft number and/or for their impact in other main flows and in local/network 
performance levels. These flows could be identified at a sectors level or at a FAB level, that is, at local 
or sub-regional level, respectively.  

Once the most important flows are identified, the applied sector configurations, together with the 
demand measures, should try not to disturb those flows, avoiding delaying them or re-routing them. 
This means there will be a prioritisation of certain flows with respect to others considered less relevant. 
The latter flows will be consequently more affected by the needed measures to balance demand and 
capacity. All these considerations should be included in the optimisation algorithm criteria in order to 
propose the best sector configuration. 

 

3.3.2.1.3.2.5 Optimised Configuration as a result of predicted trajectories and based on WL/ATCO 
availability 

Looking for an optimisation of airspace based on workload and ATCO availability, it is proposed an 
optimisation process, which would take place at the pre-tactical phase (DAC short term to execution 
as referred in PJ08.01 OSED, i.e. days to hours before the relevant flights occur to the actual flight) for 
those sector configurations previously defined during the long term and medium term time horizons. 
The proposed process is based on using the trajectories prediction to estimate indicators which 
characterise the needed capacity. As part of it, complexity generators can be used to compute an 
indicator per sector, which ranks the usability of the sector. Then the idea is that in using this 
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information within the sector configuration process we are able to achieve balance of the usability 
indicators considering ATCO resource availability. 

 

 

Sector optimisation process starts from a specific airspace in which a sector configuration has been 
established. The goal would be revising this configuration based on the available flight trajectory 
forecast (see Solution 45) and its expected impact on ATCO workload and consequently on usability. 
Therefore, as input for this optimisation, information for the Traffic Demand Forecast (TDF) is required.  

The result of this process needs to be assessed together with the result of the ATCO resource 
management process. It must be noted that ATCO Resource availability information is normally known 
and established at this timeframe, unless unexpected availability of an ATCO. 

The TDF will be more accurate as the operation time approaches. The used forecast will be, depending 
on the stage, initial (i-TDF), updated (u-TDF), actual (a-TDF) and post-forecast (p-TDF), as Solution 45 
establishes. For optimisation processes, it shall consider the first three. 

- Initial TDF (i-TDF), which is based on the distribution of the major air traffic flows and it is 
composed by initial Predicted Flight Instance (PREFI). This prediction is provided by an AI 
model using historical data and external parameters, 

- Update TDF (u-TDF), i-TDF is updated with an ML integration, confirmed airport schedules, 
especial purposes, civil and military airspace reserves, NOTAM and ANSP and ATFCM 
measures,  

- Actual TDF (a-TDF), which integrates FPL from Airspace Users and pre-tactical measures from 
FMP/EAP. This stage is less important for the process than the other ones, because, by the 
time this forecast is made, the optimisation should be done in order to provide the 
information and integrate it in this forecast. 

Therefore, to attain a forecast with enough certainty to obtain an efficient optimisation performance, 
historical data and external parameters are needed such as military activities, weather data, airport 
schedules, NOTAMs, ANSP and ATFCM measures, airspace reserves and special events. 

Once the predicted trajectories are processed, an Assessment Process is launched to evaluate the 
usability of the proposed sector configuration considering a set of factors mentioned in the following 
paragraphs. 

 

 

 

 

 

 
 

 

Predicted 

trajectories 

Usability 
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ATCo resources 

Optimise Sector 
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Figure 12. Outline of the process. 
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The first step is detecting potential Cognitive Complexity Generators by means of the predicted short-
term trajectories. Once they have been detected, their impact on the workload of assigned ATCO (or 
expected to be assigned) to that studied airspace is evaluated, considering the location and the type 
of each conflict. Some examples of complexity generators that could be used are interaction between 
standard flows, out-of-standard flights, evolving flights or potential crossings, or sector shape 
complexity factors (see COTTON D2.2 for further information about complexity generators that could 
be used). Other complexity factor to consider could be a geometrical comparison between the sector 
shape and the trajectory.  

hǘƘŜǊ ŦŀŎǘƻǊ ǘƘŀǘ ŀŦŦŜŎǘǎ ǘƻ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊΩǎ ǿƻǊƪƭƻŀŘ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘǊŀƧŜŎǘƻǊƛŜǎ ƛƴ ŀ ǎŜŎǘƻǊ ƛƴ ǘŜrms 
of the more or less coordination between controllers of different sectors. Therefore, as the previous 
one, this value shall be considered in order to optimise the airspace. As a combination of the previous 
factors, a usability value can be given each sector by an algorithm. In order to clarify concepts, it is 
provided the following image. 

 

Figure 13. Usability value allocated to each sector. 
 

As we can see in the picture 13, some values have been given to each sector. These values are those 
usability values that are result of the combination of: complexity metrics, number of coordination 
communications based on the trajectories that cross a sector and workload produced by short 
trajectories in each sector.  

An estimation of the time needed to resolve all the conflicts in each sector could be another complexity 
generator.  

Considering the previous values, it shall be obtained an estimated value that expresses the suitability 
of the proposed sector configuration. Based on it, it is pretended to achieve an optimal sector 
configuration by transforming those sectors that were set up in long-term and by using the tools 
specified in 3.3.2.1.3.2.1. The objective is to get a split airspace in which the combination of sectors 
has the most possible balanced combination of that value mentioned in this paragraph, i.e. ŎƻƴǘǊƻƭƭŜǊΩǎ 
workload is the same for the new optimised sectors.  
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These modifications would favour an increment of the size of sectors with less workload, getting more 
workload, and a reduction of those with more workload, giving workload to the others. This 
optimisation allows an optimal split airspace from the point of view of ATC workload. 

Nevertheless, the process shall be different depending on the time horizons. Due to the ATCO 
availability, the optimisation method should serve to support the identification of appropriate 
measures to achieve the most possible balanced distribution of workload amongst the available 

controllers.  

Figure 14. New optimised sectors, where the usability values (Y1, Y2, Y3) would be balanced 

 

 

 

 

 

 

 

 

Figure 15. Sector Optimisation Process 

 

Since the basis of the optimisation is a previously established configuration, the number of sectors is 
already fixed, so the modification measures are limited. it is necessary to distinguish between 
optimisations that are made in pre-tactical and tactical phases.  

COMPLEXITY METRICS 

TRAJECTORIES IN A SECTOR 

SHORT TRAJECTORIES 
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Number of Controllers 
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The measures that can be made in pre-tactical to manage the optimisation are: 

- Modifications in the horizontal boundaries of the sectors to reassign trajectories/flows from 
one sector to another to balance the workload in the studied airspace, 

- Modifications in the vertical limits of the sectors with the same previous objective, 
- Split sectors if the change in the required resource can be matched by the available 

resources. This would suppose a less change awareness for controllers, 
- Merge sectors to mitigate the excess of planned capacity with regards to the demand, 
- Review of ATCO roster shall be done considering regulatory standards (maximum shift 

duration, minimum break, etc.) and the restrictions imposed to keep their licenses, 
- The technical objective of these measures is to obtain the most balanced values of expected 

workload between sectors without the need to apply a demand measure. 

During tactical period, there is a sure input of what the ATCO availability will be. Therefore, the 
flexibility is even lower and the modifications to be made will be final ones. The measures that the 
process can carry out in tactical are: 

- Changes in the horizontal boundaries of the sectors to reassign trajectories/flows from one 
sector to another to balance the workload in the analysed airspace based on a fixed 
availability value, 

- Changes in the vertical limits of the sectors with the same previous objective and considering 
the fixed availability values, 

- Changes in both vertical and horizontal limits of the sectors, that is, a combination of the two 
previous points, with the same objective and consider the fixed availability values. So that, 
part of a sector may become part of another, based on a flight level and specific geographical 
coordinates, 

- Fine tune sector configuration plan by identifying the best moment to implement a sector 
configuration change, in order to have the least impact possible on ATCO awareness, 

- Assess combination of demand and capacity measures, as it will be developed lately, in order 
to ensure the changes will be positives in an overall environment, 

- Reassessment of a configuration due to unexpected reduction of availability of resources. 
 
The technical objective of these modifications is balancing the comparison between number of 
available controllers and needed controllers. Therefore, unlike the medium-term process, the number 
of readjusted sectors should be minimum by this method, and mainly motivated to avoid potential 
imbalances.  

In support of this process, it would be advisable to provide an optimisation algorithm considering the 
modification of the airspace avoiding short trajectories in a sector, which can imply a greater 
complexity; and the modification of the airspace trying to reduce the number of coordination 
communication between sectors, avoiding those ones that could be consider unnecessary for example 
attaching a part of a sector to another.  

Finally, a Cost Assessment of the sector configuration change shall also be carried out from a capacity 
and safety point of view. It is not enough to estimate the best possible configuration solely based on 
demand consideration as this may be counterproductive in terms of situational awareness, safety risk, 
change impact on ATCO, etc. Then, it is possible that the benefits resulted from the configuration 
change would not be as worthy if the impact on those aspects is high. 
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Therefore, it is also needed criteria that consider the previous configuration, as well as the 
enhancement that changes will suppose. Also having this idea in mind, it is recommended to consider 
a set of beneficial configurations for the change. With the new operating method, the number of 
possible configurations that form said set will be likely increased, allowing a higher flexibility in the 
sectorisation. This way, there will not only be the best one from the perspective of sole capacity 
considered in the optimisation process but also it will be possible to select the one with the best 
balance between capacity, high ATCO productivity and minor impact on situational awareness. 

Another factor that should be considered in the algorithm is not only single configurations but the 
sequence of configurations throughout the day of operation. Indeed, it is possible that the change is 
established for a limited time period. Meaning that, after it, it is necessary to return to the previous 
configuration or another similar. So, in this case, the workload required to set and unset the change 
should be considered to evaluate properly if the change is still worthy or not, especially if the change 
implies splitting or reconfiguring a sector. The change workload should remain lower than the expected 
benefits from the change to a new configuration. In other words, it should be necessary to consider 
the configurations path, including the precedent and upcoming sector configurations, in the plan. 

 

As summary the idea would be ensuring that the decision to implement a sectorisation change is 
supported by the traffic level, the established sectorisation, the coming sectorisations in a future and 
the effect of the change itself. Altogether will serve to evaluate change feasibility in terms of impact 
on capacity, cost efficiency and safety. 
 
Finally, the algorithm should even consider demand measures because, although the main objective 
is not applying demand measures, it could be that the impact that a reduced number of demand 
measures has lower affection to the usability aspects than a configuration change could have. For 
example, changes in two trajectories or two or three delayed flights may suppose less impact than a 
new sectorisation on ATCO. To complete this paragraph, you may refer to 3.3.2.4.2.2. 
 

Finished an airspace optimisation process and in a short-term time horizon before the operation, it 
occurs that a set of imbalances between demand and capacity continues to exist. In these cases, it shall 
inevitably make use of DCB measures that impact demand. 

 

3.3.2.1.3.2.6  ATCO procedures related to DAC and Human axis 

3.3.2.1.3.2.6.1 Sector Configuration Algorithm & Airspace Block Attributes (minimum sector duration, 
maximum load duration, etc.) 

 The sector configuration algorithm should consider different criteria to achieve the best possible 
solution according to the current constraints it has to deal with (see section 3.3.2.1.3.2.2). 

When proposing a new sector configuration, the used algorithm should incorporate in its calculation 
as requirements, the stablished Airspace Blocks attributes, which are going to define said sector 
configuration. These attributes are: 
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-  Airspace blocks Family arrangement. The rules about how the different airspace blocks can 
be grouped should be determined in advance. In general, grouping AB should follow the same 
guidelines for building Airspace Blocks and Configured Sectors, already presented in previous 
sections of this document.  

As a reminder, it should be preferable to avoid, at much as possible, the balconies in CS, while trying 

to accommodate the traffic flows in the best way possible and avoiding no allowed unions (e.g. union 

of non-collateral airspace blocks, etc.) to guarantee the usability of such group of AB. 

- Delegations. Two different types of airspace delegation could be performed: 
o Delegations between same organisational level. This delegation refers to the one 

produced between two ATS units (e.g. between ACC Madrid and ACC Sevilla). This 
implies an interoperability between ATSUs systems, together with the possession of 
the right licenses of the participating ATCOs to allow such delegation of control, 

o Delegations between upper and lower organisational level. For example, between a 
FAB and ANSP.  

- Notified time to change sector configuration. It is important when implementing a new 
configuration to inform the involved air traffic controllers. This notification will be done by the 
ATSU supervisor and with enough time (e.g. 10 min) for the controller to assimilate the new 
situation and to maintain a good level of situation awareness, 

- Minimum Sector Duration.  Stability of a sector configuration (e.g. 20 min). As it is said before, 
a very short time of sector duration will not be useful in terms of workload and cost efficiency, 
as the cost of changing the configuration will outweigh the benefits of such change, 

- Maximum Load Duration. Maximum duration of the maximum load peak before triggering 
reorganisation (e.g. 10 min),  

- Maximum time duration of negative performance indicator peak. In relation to performance 
improvement needs, there will be other performance indicators, apart from the load value, 
that will trigger a reorganisation of the sector configuration when these indicators reach a 
certain value over a period of time (e.g. 15 min). The considered performance indicators will 
be probably more than one and they could measure performance levels from a network or 
local perspective, focusing in a Configured sector level or configuration one. 

 

3.3.2.1.4 What-If Service 

 

3.3.2.1.4.1 General description 

The What-If Service will be one of the core functionalities of the ANSP DCB support tool, providing all 
the involved actors (ATC Supervisor, LTM and EAP) with an automated support for the assessment and 
decision making of the most appropriate measures to resolve a local imbalance or provide opportunity 
for local performance enhancement (optimizing available staff).  

The What-If service shall incorporate both airspace management measures and demand measures to 
allow the end user to decide, during the different time horizons, from the Pre-Tactical to Tactical Phase 
(up to a range of value or discretion for each ACC) what are the measures with higher effectiveness 
and performance with regards to the resolution of a declared hotspot. The What-If service should also 
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allow the exchange of the actions and measures to be taken with the impacted actors through the 
appropriate CDM mechanisms. 

This What-If service will complement the Imbalance Prediction and Monitoring Service: by monitoring 
available staff, traffic, workload and complexity within defined airspace volumes, overload situations 
should be avoided as much as possible and/or adequate solutions to complexity issues derived from 
the assessment performed should be found with the support of the What-If Service. The output will 
be useful for the integration of DAC into INAP processes. 

In consideration of these basic characteristics, the What-If Service will be therefore customized for 
each type of DCB measure (capacity or demand) at different time horizons, to answer to the different 
and specific needs of the operator in order to assess the performance of the resolution proposal. 

Even though the capacity and demand services have been presented as separated measures, the What-
If functionality shall support the complete process, i.e. as demand and capacity measures are part of 
the whole DCB process, the optimum solution may be, generally, a combination of both measures. 
Under these considerations, the What-If tool shall be able, on the one hand, to define a combination 
of capacity and demand measures and, on the other hand, to assess and calculate the performance 
indicators regardless of the measure nature. 
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What-If Service What-If Service Definition What-If Service Requirements Performance Indicators 

Sectorisation (split, 
collapse, change of 
configuration, SAM, 
flexible boundaries) 

What-If on the available capacity  
(predefined acceptable 
configurations, available 
configurations based on other 
constraints, assessment of DAC 
configurations before their 
activation on the CWP). 

This will support operational 
personnel in identifying the best 
sector configuration at the whole 
airspace level or at ACC level and, 
within an ACC, at sector level, to 
manage the demand. 

According to the DCB timeline, airspace 
management measures include both airspace 
configuration actions and airspace refinement 
elements. Therefore, the LTM/EAP shall be 
able to take measures on both approaches by 
the support of the What-If functionality. 

On the one hand, by regrouping the airspace 
volumes that were defined in the strategic 
phase, the LTM/EAP acts within the airspace 
configuration process. In order to do so, 
LTM/EAP shall be able to select different 
airspace volumes, group them and define the 
outcome airspace volume as operational 
sector/ CAB.   

On the other hand, and in line with gaining 
flexibility and dynamicity, LTM/EAP shall be 
able to redefine the vertical and lateral 
boundaries of the operational sectors/CAB and 
even of the airspace volume, by the use of 
flexible boundaries and the definition of 
VSAMs definition.  

After the definition of the new airspace 
configuration or, in the latter case, the 
airspace design refinement, What-if 
functionality must reassess the different 
performance indicators. 

HEC, OCC, Complexity, Workload, 
Sectorisation Usability 
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Once the what-if process has been completed, 
the user should be able to implement the 
change from the What-If tool. 

Demand Measures What-if on demand and trajectory 
measures such as MCP-Ground 
Delay, Level-Capping, Horizontal 
Re-Routing (both at flight and flow 
levels, ground and airborne). 

As part of the what-if capabilities required 
from the system, the LTM/EAP shall be able to 
select individual flights from the list and 
change manually one or more of their 
trajectory elements in order to simulate and 
assess the impact on demand, workload, 
complexity indicators and/or other kind of 
performance indicators. 

Once the what-if process has been completed, 
the user should be able to select a combination 
of measures on individual flights and/or traffic 
flows. 

As soon as the what-if process has been 
completed, the user should be able to select 
both the candidate flow and the STAM 
measures to be proposed for implementation. 

HEC, OCC, Complexity, Workload, 
Total delay, Average Delay per 
flight, Number of delayed flights, 
Additional Flight Time, Additional 
Flown Distance, Additional Fuel 
Consumption, Additional CO2 
emissions. 

ATFM Scenarios 
(Level-capping and 
Horizontal Rerouting) 

What-if on the application of ATFM 
scenarios published in the NOP. 

HEC, OCC, Complexity, Workload, 
Additional Flight Time, Additional 
Flown Distance, Additional Fuel 
Consumption, Additional CO2 
emissions. 

ATFM Regulation What-if on the application of ATFM 
Regulations, simulating the impact 
of different regulation time 
windows and regulation rates. 

The LTM/EAP shall be able to simulate the 
impact of different Regulation Durations and 
Regulation Rates. 

HEC, OCC, Complexity, Workload, 
Total delay, Average Delay per 
flight, Number of delayed flights. 

Table 9: What-if services
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What-If Services for capacity and demand measures, should work in an integrated manner to achieve 
a seamless DCB process in which the involved actors are able to compare different capacity and 
demand measures proposals for a specific airspace situation (e.g. sector configuration scheme; and/or 
a set of proposed demand measures complementary to the sector configuration and most likely to 
solve the identified imbalance). 

What-If services will be accessible through an HMI, with functionalities allowing their launch, as well 
as the presentation of their results. The What-If relies on the service functionalities, which are closely 
linked to the HMI, as the LTM/EAP shall propose a solution, assess the impact and the benefits of that 
solution in terms of performance indicators and finally, implement it. Therefore, the What-If tool shall 
display, on the one hand, the starting airspace design and on the other hand, the foreseen trajectories 
and, from that point on, the HMI shall let the user propose the capacity and demand measures 
according to the DCB timeline. 

3.3.2.1.4.2 Local What-if in support of NM What-If function 

Local What-If Service can support the NM What-If function in different processes described hereafter: 

- At Strategic, Pre-Tactical and Tactical Levels, the solution to a local imbalance provided by the 
local What-If function is then used by the NM to consolidate the Network view,  

- During the CDM process aimed at defining an optimal DAC configurations plan on D-1 and D 
of operations, by checking the consistency of the Optimum Network scenario suggested by 
NM vs local performance targets and performing tuning actions by running a local What-If with 
capacity or demand measures, selecting the most optimum combinations of DCB measures 
allowing the adherence to performance targets, and coordinating them with NM, 

- During the Tactical phase, when the LTM is notified of a possible imbalance identified by the 
NM through its own Imbalance Prediction and Monitoring Service. The LTM assists NM with 
local expertise, data and knowledge, assessing the imbalance and depending on the nature, 
declaring a hotspot or an optispot, 

- At tactical level, during the coordination process of Target flow CASA regulations, when the 
INAP actor (or the local system) interacts with the NM to select (propose) the most appropriate 
flows in order to have the minimum ATFM impact. 

3.3.2.1.5 What-else feature 

 

3.3.2.1.5.1 General description 

The What-else feature, even if it is relatively immature at this stage, is expected to be part of any 
decision making process characterized by uncertainty and complexity in strategic to tactical phases.  

This service is built on AI techniques bringing a greater capacity than human in computational 
information processing, as well as an analytical approach. For these reasons, what-else service through 
ŜƳōŜŘŘŜŘ !L ǘŜŎƘƴƛǉǳŜǎΣ ƛǎ ŀōƭŜ ǘƻ ŜȄǘŜƴŘ ƘǳƳŀƴǎΩ ŎƻƎƴƛǘƛƻƴ ǿƘŜƴ ŀŘŘǊŜǎǎƛƴƎ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ǘƻ 
reduce some of the inconsistencies known in current operations due to human subjectivity and 
variability of INAP actors experience. 

The AI Techniques, using historic data as training datasets, are capable of learning from previous 
ƘǳƳŀƴ ŀŎǘƻǊΩǎ ŀŎǘƛƻƴǎ ŀƴŘ ƎŜƴŜǊŀǘŜ ƪƴƻǿƭŜŘƎŜ ŦǊƻƳ ŜȄǇŜǊƛŜƴŎŜΣ ŀōƭŜ ǘƻ ŜȄǇƭƻǊŜ ōƛƭƭƛƻƴǎ ƻŦ ǇƻǎǎƛōƭŜ 
solutions and choose among them the best one(s), recognizing in the explored data regularities and 
ǊǳƭŜǎΣ ŘƛǎŎƻǾŜǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ƻǊ άƘƛŘŘŜƴ ǎǘǊŀǘŜƎƛŜǎέΣ ƴƻǘ ǾƛǎƛōƭŜ ǘƻ ƘǳƳŀƴ 
operators, and searching for improved strategies, thus enhancing the scenarios with more relevant 
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indicators that can help INAP actors to easily identify, agree and share common and, to some extent, 
more realistic picture.  

In the context of Solution 44, partners aim at taking advantage of the latest developments in the AI 
Techniques field with the use of computational agent-based-model through the application of Deep 
Learning or Reinforcement learning. The What-else service is intended to help INAP actors to find 
potential alternative solutions in case of unsatisfactory solutions obtained using other tool or services, 
such as the What-If service, and therefore select optimum DCB solution that may include capacity 
and/or demand measures.  

 

3.3.2.1.5.2 What-else Implementation 

 

The what-else service has not been developed within the solution. Only a first description and analyses 
after workshops among experts have been performed. It is planned to be further pursued within SESAR 
3. The schema below presents the general implementation foreseen. 

 

 

Figure 16. What-Else Implementation Schema 

3.3.2.1.6 Local Complexity Service 

3.3.2.1.6.1 Complexity and ATCO Workload Definition 

Lƴ ƴŀǘǳǊŀƭ ǎȅǎǘŜƳǎΣ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŎƻƳǇƭŜȄƛǘȅ ƛǎ ŎƭƻǎŜƭȅ ǘƛŜŘ ǘƻ ǘƘŜ ƴƻǘƛƻƴ ƻŦ άŜƴǘǊƻǇȅέ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ 
ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǎǘŀǘŜ ƻŦ άŘƛǎƻǊŘŜǊέ ƛƴ ŀ ǎȅǎǘŜƳΦ !ƛǊ ǘǊŀŦŦƛŎ ŎƻƴǘǊƻƭ ό!¢/ύ Ƙŀǎ ŀƭƭ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
of a complex and dynamic system: there are many elements (aircraft and constraints) that are 
interconnected. All these elements are changing constantly due to both the actions of the air traffic 
controller (ATCO) and their own dynamics. Some of the variables are not transparent to the ATCO, but 
the objective is to manage the traffic safely, orderly and efficiently at the same time. SESAR has defined 
traffic complexity as ϦΧŀ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ŘƛŦŦƛŎǳƭǘȅ ǘƘŀǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǘǊŀŦŦƛŎ ǎƛǘǳŀǘƛƻƴ ǿƛƭƭ ǇǊŜǎŜƴǘ ǘƻ ŀƴ 
air trŀŦŦƛŎ ŎƻƴǘǊƻƭƭŜǊΧ" [44].  The consensus view among the ATC research and operational community 
is that traffic complexity is a key driver of the ATCO mental workload, which in turn is thought to 
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ultimately limit the ATM system capacity. This is one of the main reasons behind the use of complexity 
data as additional information by the ATSU Supervisor, LTM and EAP to detect imbalances, declare 
hotspots, and make decisions regarding the application of the most appropriate DCB measures to 
resolve them. 

In addition, the nature of ATC Tasks performance is strongly cognitive related. ATC tasks such as 
monitoring traffic, traffic assumption, hand-over, conflict detection, conflict resolution or 
coordination, imply multiple cognitive processes such as perception, comprehension, projection, 
decision making and execution. All these cognitive processes are consumers of the ATCO attentional 
resources. ATCO Mental Workload is defined then as the relationship between the cognitive demand 
of attentional resources to perform the control tasks (dependant on traffic complexity and automation 
levels among others) and the available mental resources that directly depend on factors such as skills, 
training, experience, fatigue and stress. 

Ultimately, capacity is the maximum throughput that an ATCO can manage in a challenging volume of 
airspace and is limited, as previously mentioned, by the ATCO workload. 

 

Figure 17. Relationship between Traffic Complexity, ATCO Workload and Capacity 

On the other hand, traffic complexity can be considered as a non-subjective description of the traffic 
situation, but the workload perceived by the ATCO will depend mainly on the function allocation 
between the human and the machine (automation levels). Therefore, for capacity estimations, it is of 
paramount importance the consideration of the different levels of automation foreseen in future time 
horizons. Regarding the available resources, is commonly assumed in ATM that the workload 
estimation is foreseen for an average ATCO (same training, same skills and experience) and he/she is 
not suffering from fatigue or stress, meaning that the available resources are fixed and, as a 
consequence, the ATCO workload assessment correlates with the traffic complexity and levels of 
automation. 

For these reasons, the following sub-sections of the OSED are focused on a deeper understanding on 
Traffic Complexity Assessment and their usage for imbalances prediction and monitoring and capacity 
estimations. 

3.3.2.1.6.2 Local Complexity Assessment Methodologies 

Due to the specificities and particular problems over the airspace of the different ANSPs, several local 
complexity assessment methodologies may be defined and used across the ECAC area.  

Even though the concept of operations document is not strictly concerned with the specific complexity 
calculation and estimation methods, following, four different approaches are briefly introduced.  
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- Dynamic Density. This is a formula based calculation method that is computed as the summation 
of a series of predefined factors with associated weights. This approach is a good method to 
provide estimations into well-known situations (e.g. trajectories with low uncertainty levels) and 
not so good when confronted with new operational concepts, high-uncertainty or when there is 
no operational experience available, 

- Cognitive Complexity (or cognitive difficulty of controlling an air traffic situation). This complexity 
assessment methodology is based on the mental ATCOΩǎ ǎǘǊǳŎǘǳǊŀƭ ŀōǎǘǊŀŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǳǎŜŘ ǘƻ 
mitigate traffic complexity. The assumption behind this methodology is that all the factors that do 
not correspond to familiar patterns (such as flows, groupings, etc.) are potential sources of 
cognitive complexity generation. In particular, the methodology is built on traffic and flow features 
that increase the ATCO cognitive difficulty to manage the air traffic flows. Amongst the most 
common features considered as non-complexity facilitators are the interactions between standard 
flows, flights out of standard flows, potential conflicts and flights in evolution, 

- Weighted Density. This complexity approach is based on the modulation of the occupancy counts 
through the consideration of weighted complexity contributing factors, 

- ATCO Workload. The workload assessment methodologies can be based on models (usually for 
prediction) or based on empirical data collection (for monitoring and post-ops analysis), 

o Models: This approach is based on an ATCO Psychological Model that considers two main 
components: the functional structure of the controller cognitive system and the 
attentional resources needed for its functioning to carry out the ATC tasks. These models 
need as inputs the Air Traffic Control (ATC) Events. The ATC Events are the psychological 
stimulus to which the ATCO responds (e.g. solve conflicts) and an ATCO Task Model 
composed by ATC Actions that are carried out with the implication of cognitive processes 
that consume attentional resources. The workload quantification is calculated by using 
attentional resources theories that considers a non-linear workload increases when tasks 
performed in parallel overlap in time and demand the same cognitive processes. This 
method is good to provide estimations in post-ops analysis, where ATC events are 
available. It is also possible to use it for prediction if the ATC Events are known in advance 
and for so, predictive models based on machine learning may be a good option, 

o Empirical data: There are three main methods for ATCO workload data collection: 
performance, physiological and subjective measures. Performance measures consist in the 
performance of a secondary easy task along with the primary task (ATC control), assuming 
that if the operator experiments performance difficulties on the secondary task, the 
primary tasks is consuming considerable cognitive resources and hence the workload is 
high. Performance measures in ATC are not used for being highly intrusive. Psycho-
physiological measures are based on the known correlation between Mental Workload 
and specific psycho-physiological variables, such as EEG, eye-tracking parameters or the 
heart rate. Current technology allows the use of these measures in ATC (wearable EEG 
helmets, eye-tracking glasses or smart bracelets). Finally, subjective measures could be 
also obtained by asking the operator to estimate the workload he/she is feeling when 
performing the tasks. The latter are typically used in ATC simulations by means of 
gathering NASA-TLX questionnaires and Instantaneous-Self Assessment (ISA) values, but 
not in real time operations. 

- Systems engineering. Included in this category are all those methods (such as social graph network 
theory or Lyapunov's coefficients) that provide a representation of the complexity. The majority 
of these methods are computationally intensive and not recommended for real time operations. 
These approaches could be used, however, for airspace design purposes. 

https://www.sesarju.eu/


SESAR SOLUTION PJ09-W2-44 SPR-INTEROP/OSED FOR V3 - PART I  
 

  
 

Page  84 
 

 

 

Although several complexity assessment methodologies could be defined, as explained before, it has 
been considered as appropriate to provide a list of common factors that have been agreed as sources 
of complexity and as a consequence, of workload. These factors could be part of the different local 
complexity approaches, or they just could be subject to be monitored by the LTM/EAP for situational 
awareness purposes.  

The factors influencing complexity can be classified into two different categories depending on its 
nature: static features, such as airspace and operational restrictions; and dynamic features, dependent 
on the air traffic situation. 

- Airspace Factors are those factors related to the characteristics of the airspace that is under ATCO 
Area of Responsibility. These factors include properties such as the distribution of navigational 
aids, and other geometrical aspects such as sector shape and its implications during the 
coordination tasks. In general, Airspace Factors are quasi-static and their negative influence should 
be avoided when designing new airspace structures during the Airspace Design process, 

o Sector dimensions (shape, physical size, number of flight levels, relevant airspace beyond 
sector boundaries). 

o Letters of Agreement (LoAs) and standardised procedures. 
o Number and position of standard entry and exit points. 
o Spatial distribution of airways and navigational aids (usefulness of placement). 
o Standard flows (number of, lack of, orientation of these flows with regards to the sector 

shape, trajectory complexity). 
o Interactions between standard flows (crossing points and merge points) 
o Coordination with other controllers (Hand-over, Coordination Points) 

- Traffic Factors are dynamic factors that depend on the instantaneous distribution of traffic within 
a particular airspace. Many traffic factors are directly related to or are consequences of the 
airspace factors. For example, the location of the closest approach point of an aircraft encounter 
will depend on the routes flown by each aircraft; these routes are often a function of the standard 
flows defined through the airspace. The contribution to workload of the encounter can be strongly 
influenced by the relation between the position of the closest point of approach to airspace factors 
such as the sector boundary. Traffic Factors are the ones that should be deeply analysed during 
the prediction and monitoring of imbalances, 

o Interactions between flows and flights: this factor captures the complexity of merging 
and crossings of flows and flights within a traffic volume. In high density scenarios, where 
the traffic along the paths defined by the flows is really high, the complexity of merging 
and crossing points increases as the situation requires higher levels of precise planning. 
This factor includes also the complexity of traffic flows converging at the same point, and 
the merging and crossing of aircraft at narrow angles, 

o Traffic mixture in relation to flights in climb, cruise and descent: this factor looks at the 
vertical movement of the traffic within a particular traffic volume, assuming that handling 
mix of climbing, cruising and descending traffic is more complex than handling only 
cruising traffic, 

o Non-standard flights: this factor tries to capture the complexity and increase on ATCO 
workload when handling non-familiar air traffic situations, such as flights following non-
standard routes or flights whose route is not frequent enough, flights with unusual RFL for 
the type of aircraft operated, and flights with routes containing dangerous and sharp 
turns, amongst others,  
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o Potential conflicts or proximate pairs: the number of proximate pairs and potential 
conflicts gives an indication of the ATCO workload and complexity associated to separation 
tasks. This factor is entitled to identify the traffic volume complexity due to multiple 
crossing points or crossing points close to sector boundaries, 

o Traffic density distribution: this factor looks at the geographical concentration of aircraft 
in certain parts of the airspace or in certain peak hours. It does reflect the increase of 
complexity when the ATCO has to handle more aircraft in a smaller volume of airspace 
and/or less time, 

o Mixture of aircraft types and performances: this factor captures the differences between 
aircraft in a given traffic volume in terms of performance. It is assumed that a situation 
where aircraft have similar performances ς and in particular speeds ς is less complex to 
handle compared to the same situation with a mixture of aircraft performances. This factor 
may also refer to the mix of commercial and military aircraft under the same area of 
responsibility, 

o Intruder flights: this factor refers to all those flights entering a sector where it was not 
expected, which might lead to potential complexity peaks, sector overloads and potential 
safety issues, 

o Yo-Yo flights: this factor is intended to capture all those flight plans with different RFLs 
(following climb/descend/climb paths in a sequence of less than three sectors) to avoid 
regulations. This kind of flights increase, at the end, the ATCO workload and complexity of 
the supposed avoided sector, because AUs do not usually adhere to these flight plans and 
request shortcuts or higher flight levels once they are on frequency, creating then 
intruders. These flights could lead to severe complexity spots and thus, potential safety 
issues. 

- Operational Constraints are additional operational factors that place restrictions on possible 
control actions. These factors tend to represent short-term or temporary variations in operational 
conditions. 

o Restrictions on the available volume of airspace for aircraft manoeuvring (presence of 
convective weather, activation of special use of airspace for military activity, aircraft in 
holding patterns). This factor is intended to represent the distribution of traffic flows 
within the airspace to mainly capture the existence of airspace areas that restrict the 
aircraft manoeuvring area. The presence of military areas can increase complexity in the 
sense that ATCOs will have less airspace available for aircraft vectoring, 

o Procedural restrictions (noise abatement procedures, RAD restrictions),  
o Communication limitations, 
o Wind Effects (direction, strength, changes). 

3.3.2.1.6.3 Local Complexity Granularity 

The granularity at which the local complexity information is needed to allow an efficient DCB decision-
making process varies from the strategic to the tactical phase, in order to provide appropriate inputs 
for airspace design, sector configuration optimisation and, in the broader context, DCB measures 
elaboration. 

In general terms, granularity could be defined as άǘƘŜ ƭŜǾŜƭ ƻŦ ŘŜǘŀƛƭ ǿƛǘƘ ǿƘƛŎƘ ŎƻƳǇƭŜȄƛǘȅ Ŏŀƴ ōŜ 
predicted, measured and evaluated, which is directly related to the demand data available.  The closer 
ǘƻ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ǇƘŀǎŜΣ ǘƘŜ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ǘƘŜ ŎƻƳǇƭŜȄƛǘȅ ǇǊŜŘƛŎǘƛƻƴ ǿƛƭƭ ōŜέΦ 
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In this way, granularity relates also to the number of factors or elements that the user or system 
considers when determining complexity, considering both airspace and time horizon. Additional 
elements will lead to finer resolution of the complexity model: the coarser the model, the coarser the 
results obtained. 

From the DAC perspective, the minimum level of granularity required to provide appropriate inputs 
during the airspace design process at strategic phase is set at airspace building blocks level (SAM and 
SAB). This level of granularity will offer the possibility to assess multiple airspace combinations that 
will determine the set of optimum sector configurations for a particular ANSP, considering the need of 
having sector boundaries as much flexible as possible due to the existence of a Free-Routing 
environment. But this level of granularity is not only required during the strategic phase, but also in 
pre-tactical and execution phases, where the variability and uncertainty of traffic demand will make 
mandatory the continuous assessment of the optimum sector configuration plan. 

On the other side, for the detection of imbalances and elaboration of DCB measures for the resolution 
of hotspots, complexity should be defined, at least, at the following levels of granularity: Traffic 
Volume, flow, and flight. These levels will provide appropriate insights on the root causes of the 
complexity issues for the detected imbalances and will allow INAP actors to make an informed-based 
decision on the most appropriate candidate flights to be impacted by the DCB measures prepared for 
the resolution of the hotspots declared.  

And above all, granularity ensures a common understanding of the complexity levels that enables a 
consistent and fair process to select and implement DCB solutions, supporting an early deconfliction 
process in a seamless, efficient and consistent manner. 

3.3.2.1.6.4 Local Complexity Usage 

The use of local complexity assessments envisages the full DCB process, giving support from the 
strategic to the tactical phase, and more specifically during the INAP timeframe as part of the 
Imbalance Prediction and Monitoring Service [3h-20min] 1. For each stage of the DCB process, different 
complexity assessment methodologies are to be used depending on the input available and expected 
outcome (as described in 3.3.2.1.6 ς Local Complexity Assessment Methodologies section). Each usage 
is further described in the related process (strategic, pre-tactical, tactical & post-ops). 

3.3.2.1.6.5 Local Complexity Impact Assessment 

As previously described in 3.3.2.1.6.3 ς Local Complexity Granularity3.2.3.5, the LTM and EAP are 
responsible to monitor the air traffic situation, detect imbalances, declare hotspots, elaborate and 
implement the most appropriate DCB measures, and monitor the hotspot resolution status under their 
Area of Responsibility. During the elaboration of the required DCB measures, the LTM and EAP are 
responsible as well to perform a local complexity impact assessment of the measures proposed, and 
analyse if these measures have an impact in adjacent sectors.  

 

 

1 This timeframe corresponds to the Entry Time in the Area of Responsibility where the ATFCM service 
is provided, and in particular, where a hotspot has been declared. 
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- If the adjacent sectors impacted belongs to the same cluster of sectors or ACC, the local 
complexity values should be available by means of the Imbalance Prediction and Monitoring 
Service, 

- If the adjacent sectors impacted belongs to a different cluster of sectors or ACC, but this ACC 
belongs to the same ANSP, the local complexity values should be also available by means of 
the Imbalance Prediction and Monitoring Service. However, if this is the case, the LTM or EAP 
that trigger the measure will coordinate the impact of the measures with the LTM/EAP of the 
adjacent ACC, 

- If the adjacent sectors impacted belongs to a cluster of sectors or ACC of a neighbouring ANSP, 
the LTM/EAP will request a Network Impact Assessment, which should provide the impact in 
terms of complexity through the provision of the Regional Complexity Indicator aggregated by 
the Network Management Function. 

¶  

3.3.2.1.6.6 Consolidation of Local Complexity Assessments 

In order to support the Network Management Function (NMf) in the building of a Regional Complexity 
Indicator that will allow a common situational awareness of the air traffic complexity status across the 
network by all the affected stakeholders, the INAP related supporting tool will automatically share with 
the NMf the local complexity assessment results for each Traffic Volume along the timeline. This shall 
be done based on agreed and standardised rules and procedures. 

Since each ANSP may identify imbalances based on their local complexity methodologies, it shall be 
agreed a common way of exchange this complexity information with the NM in order to ensure a 
common understating by all actors, including neighbouring ANSPs, of the Network Impact Assessment. 

In this way, the proposal is to translate the local complexity values, calculated by each ANSP 
methodology, into the following code of colours: 

- Green: This level indicates that the complexity is lower than the established local thresholds. 
A green value indicates that more aircraft are welcome into the area of measurement 
(although with each new aircraft, the complexity level will be recalculated), 

- Yellow: At this level, complexity is above the sustained established local threshold less than 
the 50% of the time within a period of 30 minutes. A yellow value indicates that the addition 
of aircraft to the area of measurement should be analysed with care, 

- Orange: This level indicates that complexity is above the sustained established local threshold 
more than the 50% of the time within a period of 30 minutes. An orange value indicates that 
no additional aircraft should be sent into the area of measurement, and a certain number of 
flights should be removed to keep the complexity above the sustained threshold less than the 
50% of the time within 30 minutes, 

- Red: This level indicates that the complexity value is over the established complexity peak local 
threshold. Aircraft planned through this volume should be removed and sent elsewhere. 
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Figure 18. Consolidation of Local Complexity Assessments 

3.3.2.2 Strategic process 

The strategic process takes place from years to months, ideally to six months, before the day of 
operation. This process starts with a definition and analysis of the airspace at issue. This analysis 
includes a traffic demand forecast for D-day, using different data sources such as historical data to 
predict the trajectories. Once it is clear the characteristics of said airspace environment, an 
identification of constraints affecting SD&C must be performed. 

The main constraints for the design of new configurations are related to ATC resources and external 
airspace borders (FAB concept will help to solve this problem with borders more operationally 
feasible), together with other regulatory limitations. These ATC resources are the number of 
controllers in possession of the corresponding licenses. To get these licenses the ATCOs have to be 
trained in the new sectors to guarantee their knowledge on them. This means the design and 
development of new sectors and configurations, together with ATCOs training phase, have to be done 
in this strategic process2.  

In the new operational method proposed, the designing of new sectors and configurations is conceived 
from a more automatic perspective, with the use of Machine learning algorithms and Big data technics 
to help in this problem. These algorithms should consider parameters such as the flows crossing the 
airspace. Contrary to the current operating method where there are fixed ATS routes instead of free 
route trajectories, in this new environment the AUs share their 4D trajectory and agree this trajectory 
with the involved actors in a more flexible way. Therefore, the identification of the main flows crossing 
the airspace becomes a less direct process as they are no longer following fixed routes. This also means 

 

 

2 Although it is out of the scope of the present project, it is important to mention that the potential for 
tools-based non-geographical licence approach may suppose a partial mitigation concerning ATCO 
training process. Reader can refer to SESAR Wave 2 Solution 73-C. 
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that in the new operational method there is a shift from individual trajectories, which drive occupancy 
counts, to flows, when designing the airspace.  

The algorithm used to design these sector configurations could also identify the main flows crossing 
the airspace, or at least it should have this information as an input. Thus, the algorithm can design the 
ǎŜŎǘƻǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜǎŜ ŦƭƻǿǎΣ ǇǊƛƻǊƛǘƛǎƛƴƎ ǘƘŜƳ ǿƘŜƴ ōǳƛƭŘƛƴƎ ǎŜŎǘƻǊǎΩ ǎƘŀǇŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜǎŜ Ŧƭƻǿǎ 
should be characterised, identifying their number, frequency, geographical position, as well as their 
interactions with other flows to detected potential conflicts between them, and the flights density of 
each flow, as the number of flights per unit that follow that flow. 

By analysing the forecasted traffic demand, including the main flows, a group of useful demand 
measures (such as a set of STAM measures, or other ATFCM measures, which could be implemented 
earlier ς please refer to §3.3.2.7) could be determined months before the day of operation. 
Accompanying these demand measures, a group of sector configurations could also be identified as 
the ones that work better together with these particular demand measures. Thus, having a set of 
ATFCM measures associated to a specific set of sector configurations. As stated in the previous 
paragraphs, the needed analysis and this airspace design concept will be only feasible with the help of 
big data and machine learning algorithms and technics, together with a good feedback loop from post-
operational analysis. 

The logic behind adapting the sector configuration to demand measures is that applying demand 
measures changes the trajectories of some of the flights crossing the airspace at issue or even the 
trajectory of the main flows. This means a modification of the traffic conditions on which the previous 
sector configuration was based on. Then this configuration is no longer the optimised one. Also, by 
combining demand and capacity measures, more efficient DCB solutions can be implemented in terms 
of performance impact. 

Therefore, when the demand and capacity balancing process requires the application of ATFCM 
methods, there will be already a set of configurations whose performance is better compared to that 
of the optimised configurations proposed only based on capacity measures. 

3.3.2.2.1 Complexity Assessment during the Strategic Phase (from several years or 
months in advance up to D-7) 

During the strategic phase, the use of local complexity information should support the airspace design 
process that takes place from several years or months in advance and up to 6 months previous to 
operations. 

In particular, complexity assessment should help the ANSP Airspace Designer in the definition of the 
most appropriate airspace blocks (AB) and sharable airspace blocks (SAB) to finally build the set of 
configured sectors (CS) of a particular ACC. Complexity assessment metrics will allow the evaluation of 
how the expected traffic flows could be distributed along the airspace under analysis considering 
appropriate sector boundaries and shapes, as well as transition layers. At this stage, complexity 
assessment may not exclusively rely on traffic parameters, but most importantly on geometrical 
aspects and flow interactions. 

In addition, complexity assessment will gain special importance at this stage considering that air traffic 
flows will be handled in a Free-Routing environment, providing valuable input in the definition of 
flexible sector boundaries to avoid the existence of multiple critical crossing points under the same 
area of responsibility of an ATCO, as well as in the definition of the most adequate transition level to 
ATS structured airspace and in the selection of the E/X/A/D points. 
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Figure 19. Example of ACC complexity cell grid for complexity assessment during airspace design process 

The expected output of this stage (from years in advance and up to six months previous to D-day) is 
an automated analysis of a set of complexity metrics that will help airspace designers on deciding the 
airspace volumes distribution of the area under definition. From six months and up to the Pre-Tactical 
Phase, complexity metrics could be used for refinement and airspace configuration purposes, as traffic 
information and flows distribution becomes more reliable. 

3.3.2.3 Pre-tactical processes 

The pre-tactical process will start from several days to the day before the day of operation, while the 
tactical process will cover the day of operations. In both processes, as time goes by, more accurate 
information is received, as more data about AUs intentions is shared, improving the prediction of traffic 
demand and trajectories, and that could lead to updating the configurations plan. In addition, and 
since the update may be based on combining both capacity and demand measures, this update will be 
performed following a collaborative decision process between all actors involved, especially in the 
tactical process, where flight execution is nearer.  

The CDM process steps and considerations regarding the application of the best possible DCB solution 
in pre-tactical processes are very similar to the ones in the next phase, presented in the following 
section. Although, in the tactical phase it will be unlikely to see CDM taking place with actors not 
directly involved in assuring safety, unlike in the pre-tactical phase. In the case of capacity measures, 
the difference lies in the fact that in these early phases any modification to the proposed sector 
configurations to be open affects the configurations plan, while in the tactical phase it could also affect 
the already implemented configurations. Something similar happens with demand measures.  

3.3.2.3.1 Complexity Assessment during the Pre-Tactical Phase (D-6 ς D-1) 

The main objective of the pre-tactical phase is to optimise efficiency and to balance demand and 
capacity through an effective organisation of resources.  

At this stage, the level of uncertainty and volatility of air traffic demand may be too high to make 
decisions based on complexity information.  It may be possible as time progresses to D-1, however, to 
use complexity information to support the detection of major demand-capacity imbalances that could 
lead to severe peaks of ATCO workload and thus, trigger the application of ATFCM scenarios, other 
kind of ATFCM measures, or even ATFCM Regulations. 

In addition, at this stage complexity information could be used as input to the automated sector 
optimisation tool that will be used by the ANSP to determine the sector configuration plan for the day 
of operations. However, due to the uncertainty associated to complexity values at this phase, the 
weight of complexity in the optimisation algorithm should be probably set as low as possible, giving 
more importance to the availability of resources or the avoidance of high levels of traffic density. 
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