Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

EPISODE 3

Single European Sky Implementation support through Validation

P =

=

Sixth Framework Programme

Programme

Project title

Project N°

Project Coordinator
Deliverable Name
Deliverable 1D

Version

Xavier Ruiz-Hernandez

AENA
EUROCONTROL
INECO

NLR

SICTA

Document information
Sixth framework programme Priority 1.4 Aeronautics and Space
Episode 3
037106
EUROCONTROL Experimental Centre
Analysis of the SESAR Collaborative Planning Information: Demand and Capacity
D3.3.1-03
1.00

Owner
INECO

Contributing partners

Page 1 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3

consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

- This page is intentionally blank -

Page 2 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3
consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity
DOCUMENT CONTROL
Approval
Role Organisation Name

Document owner INECO Xavier Ruiz-Hernandez
Technical approver AENA Pablo Sanchez-Escalonilla
Quality approver EUROCONTROL Catherine Palazo
Project coordinator EUROCONTROL Philippe Leplae

Version history

Justification - Could be a
Version Date Status Author(s) reference to a review form or a
comment sheet

1.00 08/09/2009 Approved Patrizia Criscuolo Approved by the Episode 3

(SICTA),

Esther Humanes
(INECO),

Mihai-George lagaru
(EUROCONTROL),

Hugo de Jonge (NLR),

Pim van Leeuwen
(NLR),

Patricia L6pez de
Frutos (AENA),

Giulio Maira (AENA),

Serge Manchon
(EUROCONTROL),

Gérard Mavoian
(EUROCONTROL),

Xavier Ruiz-Hernandez
(INECO),

Laura Serrano (INECO)

Consortium

Page 3 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3

consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt ettt e ettt e e sttt e e s stbe e e e s abbe e e e s atbeeeesatbeeeesanneeaeaa 9
R |V I = (@ 151U @ I [ ]\ PP 10
11 PURPOSE OF THE DOCUMENT ...cetiiiiitiitititittteeetetteeeeeeeeeeeeeeaeeeaeeateeeteaeteeeeeeeaeaeaaaeeaeaeaees 10
1.2 INTENDED AUDIENCE .......ciiitieeeee et ee e e e e e e e e e e e e e e e e e 10
1.3 DOCUMENT STRUCTURE .....ctttttttttittittitetttetetee ettt et teet et e e ettt et e eetetetetetatetateaaaeaeaeaaeeaaaaaaaes 10
1.4 BACKGROUND......cittiiiiiitiiittet ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et et et et e e et e ee e et e e e eeeeeeaaaeeaeeaaes 11
15 GLOSSARY OF TERMS ....ututttuuutttttutttuustatssanssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnns 11
2 EXERCISE SCOPKE .....ooiiiiitiiie ettt ettt et e e st b e e e anbae e e e eneee 16
2.1 (@ =N {0 1 1Y = PRSP RR 16
2.2 LINKS WITH OTHER ACTIVITIES ..eeiiiuttiteeitteeeestteeesasteeessnseeessnsseeessansneessansneessnnsseessannes 16
2.3 V123w le] 50 e L¢3 2RSSR 17
231 TASKS 1 & 2ottt s 18
232 I 1] G PR 20
3  ANALYSIS OF THE CURRENT SITUATION OF THE INFORMATIO N AVAILABILITY
21
31 AL.2 INITIATE TRAFFIC AND AIRSPACE DEMAND PLANNING ....cocoeiiiiiiiiiieeeeeeeeeeeee e, 21
3.11 STATFOR-IKE .t 21
3.1.2 ASM level 1: identification of long term major (civil or military) events impacting
on the definition of segregated AIrSPACE..........ccccvvviiiiie e 24
3.13 Airport slots requests assessment by airlines in preparation of IATA
(o0] 1 (=TT o [od =TT ERPPSRPPI 29
3.2 A1.3 DEFINE/REVISE ATM RESOURCES. .....utiiiiiiiiiieessiieeeessiteeessiieeeessnnneeessnnneeessnneeeas 32
3.2.1 Policy/rules definitions at ANSP level including long term staffing plan.......... 32
3.2.2 Airport infrastructure/desigN...........eeeeie e 33
3.2.3 F N[ £5] o= (ot =Y [ o | o SR 35
3.2.4 Estimate/publish (locally) capacity figures depending on airspace/airport
(o0 110 18] =1 1o <SSP 37
3.3 Al.4 PERFORM LONG TERM DEMAND CAPACITY BALANCING .....coooviiiiiiiiiieiieeeeeeeeeee, 38
3.3.1 Network target capacity by FAP (currently limited to airspace capacity) ........ 38
3.3.2 Definition of predefined ATFCM solutions at network level (currently re-routing
scenarios and Flight Level (FL) CaPPING) «.eceeeeei it e e eeeeeee e 40
3.4 AL.5 PUBLISH SEASONAL SCHEDULE ......ctiiittiiteiiittieessitteeessiiteeessnaeeesssnnseesssnsseeessnseeas 41
3.5 A2.1. PLAN TRAFFIC AND AIRSPACE REQUIREMENTS......cttiiiiiiiieariieeesnineeessnnneeessnneeas 43
3.5.1 Update monthly RAD and CDR segments definitions ..........ccccccooeiiieiieennnn. 43
3.5.2 ASM level 2 including daily CRAM/AUP elaboration. ..........ccccccveeeeiieiiiinnnee. 45
3.5.3 AOC flight planning and IFPU validation ............ccccoociiiiiiiiiiiie e a7
3.5.4 Optimisation of flight plan taking into account ATFCM information................. 49
355 Reference traffic demand based on historical data and on specific traffic
OrieNtatioN (NAT trACKS) .....cuviiiiiiee e ee e e s e e e s e e e e e e e e s s snnaraeeeaes 51
3.5.6 Planning of aircraft operations (and associated resources) at the airport....... 54
3.6 A2.3 BALANCE PLANNED DEMAND AND CAPACITY ...coiiiiiieie e 55
3.6.1 Airspace configuration optimisation managed at ACC level..........ccc.ccceonneeee. 55
3.6.2 Airport configuration optimisation managed at airport level ...............ccouee. 56
3.6.3 Slot allocation based on both airport and airspace capacity constraints......... 58
3.6.4 Network monitoring managed by the CFMU and FMPS.............oocciiiiiieiinnn. 62
3.6.5 Airport CDM processes initiated at SOMe airports ..........cccceevveiiiiiieeneeeeieienee 63
3.7 A2.4 PREPARE FLIGHT FOR DEPARTURE .......utttteiitttieessitteeessitteeesssneeesssnnneesssnsseeessnnseeas 66
3.7.1 (1T | L0 o] 4= 1o SRR 66
4  ANALYSIS OF THE FUTURE SITUATION OF THE INFORMATION AVAILABILITY
AND USKE ...ttt et e st e e e ettt e e e sttt e e e e sttt e e e e ettt e e e e atbe e e e e arbe e e e e nrbeeeeearraeaeaas 68
4.1 AL.2 INITIATE TRAFFIC AND AIRSPACE DEMAND PLANNING ....cceoeiiiiiiieeeeeeeeeeeeeeeeeeeeee 68

4.1.1 Forecast traffic demand .............eiiiiiiiiieiiiee e 68

Page 4 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3

consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

1

41.2 Plan Long Term Airspace Reservation Demand ............ccccccveeeeiiiciiinineeee e, 70
4.1.3 ReqUESE AITPOIt SIOS.......uviiiiiii e e e e e e e e 71
4.2 A1.3 DEFINE/REVISE ATM RESOURCES. ....utiiieiiiiiieeeiiitieessiieeessneeeessnnteeessnnneeessnneeeas 73
42.1 Assess Long Term Resource Available Capacity Plan ... 73
4.2.2 Define/Revise INfrasStrUCLUIe ............ueiiiiii e 76
4.2.3 Define/Revise Resource Usage RUIES ..........cuuveiiiiiiiiiiiiieiee e 78
4.3 Al.4 PERFORM LONG TERM DEMAND CAPACITY BALANCING ....ccovvviieiiiiieeeiiieee e 79
4.3.1 ASSIGN AIFPOIT RESOUICES ..ot e e e ettt e e e e e e st e e e e e e e e e st rran e e e e e e e nnneees 79
4.3.2 Define/Revise Catalogue of SOIULIONS .........cccvvieiiiee e 80
4.3.3 Identify Network Target Capacity .........ceeeeeiieiiiieiiie e e 81
4.4 AL.5 PUBLISH SEASONAL SCHEDULE ......ciiiiiiiieieee e 82
4.5 A2.1. PLAN TRAFFIC AND AIRSPACE REQUIREMENTS....cuiituiiiiiiiieiiee e et eeeieeeaieeenans 83
45.1 Build/Refine Reference Traffic Demand..........ccocccveiiiiiiiiniiie e 83
45.2 FIlE/REMINE SBT ... e e e e e e 86
45.3 Refine/Define Airspace Reservation Demand............ooocueieeiieieniiiiiiieieeeeeeee 88
45.4 Start UDPP ON SBTS .oiiiiiiiiiiciiie ettt ettt e sttee e e s sttae e e s snbeeeesnsbaeaessnnaeaeans 89
4.6 A2.3 BALANCE PLANNED DEMAND AND CAPACITY ...vvitiiiuiiieessiiieeessiieeesssnneeessnsneeessnnneeas 91
46.1 Detect Demand Capacity Imbalance ... 91
4.6.2 Manage Pre-departure SEQUENCE ........cccueaiiiiuiiiiieaea e aiiiieee e e e e eeaaa e e 95
4.6.3 Propose @ DCB SOIULION ......cviiiiiiiiiiiiiieee e e e e e e e e 98
4.7 A2.4 PREPARE FLIGHT FOR DEPARTURE .....cciiiitiiieiieeieee e 99
4.7.1 Check Aircraft REQUIFEMENTS ... ..cccei it 99
4.7.2 Obtain Flight Briefing ....ccccoiiiciieiiee e e e eanae e e 99
MAIN RECOMMENDATIONS .....coiiiiiie ittt e eeiiee et e e etree e siae e e e stae e e e ssaeeeennees 101
5.1 DOD REFINEMENT RECOMMENDATIONS .....ceeeittieeeitieeesstieeesstieeessnneeessnsneeesssneeesanens 101
5.2 CONCLUSIONS ...t tttteeetittteeesatteeeesstbeeeesatbeeeesabbeeeesatbeeaesabbeeeesabbeeeesabbeeeesanbeeeesanbeeeanas 102
5.2.1 Long-term planning Phase .......coooiiiiiiiiiee e 103
5.2.2 Medium & short-term planning phase...........ccueeeiiiiiii e 106
REFERENCES AND APPLICABLE DOCUMENTS ......ccciiiiit vt 111
6.1 REFERENCES. ... itttteetittite ettt e e ettt e e e ettt e e e sttt e e e ettt e e e sttt e e e sabb e e e e enbbeeeeantbeeeeanbbeeeeannee 111
6.2 APPLICABLE DOCUMENTS ...ttt et 111
ANNEX 1: LIST OF EXPERTS ....iiiiiitiiie ittt eee et e e s stae e s iae e s stan e s s sntaeeesnnnaeaeanneee 113

Page 5 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3

consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

LIST OF TABLES

Table 1 GIOSSary Of tEIMS .....ccoeeeeeee e 15
Table 2 Current actors and COVEred PrOCESS .......uuuiiiieeeieieeiiieeee e e e e eeeeiee e e e aaaaeeans 19
Table 3 Future actors and COVEred PrOoCESS .......ccoovvveeieeieieee e 20
Table 4 RAD publiCation PrOCESS ........coooeeiieieeeee e 44
Table 5 AL.2 ProCeSS CONCIUSIONS .....ccvvvuiiiiieeeieceeee e e e 104
Table 6 AL.3 ProCeSS CONCIUSIONS .....ccvvvuuiiiieeeieeeeiiiie e e e 105
Table 7 A1.4 Process CONCIUSIONS .......ccooeeeeeieeeee e 106
Table 8 AL.5 Process CONCIUSIONS ........ccooveeiieeeee e 106
Table 9 A2.1 ProCeSS CONCIUSIONS .......uvvuuiiiieee i e e 107
Table 10 A2.3 ProCess CONCIUSIONS .......ccooeeiieeeee e 110

Page 6 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3
consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

LIST OF FIGURES

Figure 1 Links with other EP3 WPS ........coooiiiiiiiiiieeee 17
Figure 2 1dentified aClOrS........cooeeiiiiiiii e 18
Figure 3 STATFOR-like: INVOIVEd @CLOIS ........ccovviiiiiiiiiiiiiiiiiieeee 21
Figure 4 Short and Medium Term forecast process (see Ref. [4])......ccccovvviiiiinnnnnn. 22
Figure 5 Medium-Term forecast process (see Ref. [5])...uvuveeiiiieiiieiiiiiiiiiieeeeeeeeiiin, 23
Figure 6 ASM level 1: inVOIVed aCtOrS.........couvvvuiiiiie e 24
Figure 7 FUA ASM LEVEIS .....ccoiiiiiiiiiiiiiiii 27
Figure 8 ASMIIEVEL L.....oooiiiiiiiiiii 28
Figure 9 Airport slots requests assessment: involved actors ............cccceeeeeevvveennnnnnn. 29
Figure 10 Level of Airport Activity (See Ref. [7])..ccoeiiiiiiiiiiiii 30
Figure 11 Slot allocation process during long, medium and short term.................... 31
Figure 12 Policy/rules definitions at ANSP level: involved actors...............ccceevvvneen. 32
Figure 13 Airport infrastructure/design: involved actors............ccccevvvveeeieeeeceeeeviinnnn, 33
Figure 14 Airspace design: inVoIved actors ... 35
Figure 15 Estimate/publish capacity figures: involved actors............ccccooeeeevvveennnnnnn. 37
Figure 16 Network target capacity by FAP: involved actors.........ccccccceeeeeeeeiiveennnnnn. 38
Figure 17 ECIP/LCIP update cycle (see Ref. [10]).....ccovriiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeee 39
Figure 18 Definition of predefined ATFCM solutions at network level: involved actors

......................................................................................................................... 40
Figure 19 Publish seasonal schedule: involved actors.............ccccccovviiiiiiin. 41
Figure 20 Inputs for the definition of timetable................cccco 42
Figure 21 Flight schedule generation .............ccccooieeeiiieiiiiiii e 42
Figure 22 Update monthly RAD and CDR segments definitions: involved actors..... 43
Figure 23 ASM level 2: iNvolved acCtorS............ooovvviiiiiiiiiiiiiiie 45
Figure 24 AOC flight planning and IFPU validation: involved actors......................... 47
Figure 25 Optimisation of flight plan: involved actors...............cccoevvviiieiiee e, 49
Figure 26 Optimisation of flight plan (see Ref. [12]) ... 50
Figure 27 Reference traffic demand based on historical data and on specific traffic

orientation: INVOIVET ACTOIS.........uuuiiiiiiiiiiiiiiiiiiiieiiieeeeee bbb eeeeeeeanee 51
FIQUIE 28 NAT TraCKS ..ovveei e e e e e e 52
Figure 29 Updating of the NOP DY AOS.........coooiiiiiiiiiiiie 53
Figure 30 Planning of aircraft operations at the airport: involved actors................... 54

Figure 31 Airspace configuration optimisation managed at ACC level: involved actors
......................................................................................................................... 55

Page 7 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3
consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

Figure 32 Airport configuration optimisation managed at airport level: involved actors

......................................................................................................................... 56
Figure 33 Slot allocation based on both airport and airspace capacity constraints:
1)Y/0 ] V=T = Tod (o] = 58

Figure 34 Network monitoring managed by the CFMU and FMPs: involved actors.. 62

Figure 35 Airport CDM processes initiated at some airports: involved actors........... 63
Figure 36 Flight briefing: involved actors ... 66
Figure 37 Forecast traffic demand: involved actors and related Ols ........................ 68
Figure 38 Plan Long Term Airspace Reservation Demand: involved actors and

1] =1 (=T 0 N ] 70
Figure 39 Request Airport Slots: involved actors and related Ols............ccccceeeeeeen. 71
Figure 40 Assess Long Term Resource Available Capacity Plan: involved actors and

(=1 F= 1= 0 [ O 73
Figure 41 Define/Revise Infrastructure: involved actors and related Ols.................. 76

Figure 42 Define/Revise Resource Usage Rules: involved actors and related Ols.. 78
Figure 43 Assign Airport Resources: involved actors and related Ols ..................... 79
Figure 44 Define/Revise Catalogue of Solutions: involved actors and related Ols... 80
Figure 45 ldentify Network Target Capacity: involved actors and related Ols........... 81
Figure 46 Publish Seasonal Schedule: involved actors and related Ols .................. 82
Figure 47 Build/Refine Reference Traffic Demand: involved actors and related Ols 83

Figure 48 File/Refine SBT: involved actors and related OIS............ccccccevviiiiiinnnnnnn. 86
Figure 49 Refine/Define Airspace Reservation Demand: involved actors and related

@ ] O EERPR P 88
Figure 50 Start UDPP on SBTSs: involved actors and related OIS.............ccccceeveeenn. 89
Figure 51 Detect Demand Capacity Imbalance: involved actors and related Ols..... 91
Figure 52 Manage Pre-departure Sequence: involved actors and related Ols......... 95
Figure 53 Propose a DCB solution: involved actors and related Ols........................ 98
Figure 54 Check Aircraft Requirements: involved actors and related Ols ................ 99
Figure 55 Obtain Flight Briefing: involved actors and related OIs ..............ccccevvuneen. 99

Page 8 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3
consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

This analysis of SESAR collaborative planning information aims to support the SESAR
Development Phase and prepare for SESAR Joint Undertaking activities. It provides an initial
assessment of the data to be shared between the stakeholders identified in the Episode 3
ATM Process Model. The report identifies the priorities of many stakeholders, and produces
evidence about the feasibility of some aspects of the SESAR Concept of Operations while
performing a preliminary work for its clarification. It covers collaborative planning in the short,
long and medium terms, including processes such as the design of airport infrastructure, the
airlines’ scheduling, the capacity planning by ANSPs, the network management, the flight
planning, and the civil/military coordination.

The results will be captured together with the Episode 3 Network Collaborative Planning
Expert Group Final Report and in the associated Detailed Operational Descriptions that will
consolidate operational scenarios validated in the assessment activities.

This evidence is substantiated by the operational experience of today’s experts that critically
reviewed elements of the SESAR concept. They have refined and clarified the roles of the
various actors involved and the information exchanged, analysing the literature and the
current state-of-the-art, and holding several interviews and plenary meetings.

Considerable effort was dedicated to suggesting possible improvements to the slot allocation
process by improving collaboration between the actors, by better aligning to airline business
needs, and by adapting the timeframes (e.g. current 6-monthly slot conference) to meet the
flexibility required by airlines.

Airports should be better integrated into the overall capacity planning of the ATM systems.
Currently flight slot allocation by the Network Manager is mainly focused on the airspace
capacity, and does not integrate all airport constraints. This results in unexpected bottlenecks
at airports.

Also, long-term collaborative planning between airlines and airports should be improved to
ensure that the infrastructural development of airports meet airlines’ needs.

With respect to civil/military coordination, problems regarding the harmonisation of civil and
military needs were highlighted by the experts. They suggested that in the future, military
needs should not prevail when an agreement is not reached ensuring a better balance
between military need for training, airlines’ need for using airspace and environmental issues.

Many experts stressed the fact that the improvements aimed at in SESAR will actually lead to
potential trade-off — and not win-win — situations. It was felt that the increase of predictability
required by SESAR could lead to unwanted drawbacks in terms of loss of flexibility and
eventually loss of capacity in non-nominal situations. Also it was emphasized that increase in
predictability should be delivered in a homogeneous way across all flight segments.

In general, a trade-off needs to be carefully established between adherence to RBTs
according to a precise schedule and the need to keep some flexibility to manage disruptions.

Finally, this report has captured experts’ opinion on many aspects of collaborative planning,
both today and as it is expected under SESAR. The experts believe that more information will
be shared in the future between the different stakeholders, and this will certainly bring
benefits, although more refinement and dissemination of the concept is needed.
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The goal of this document is to report the task “Analysis of the SESAR Collaborative Planning
Information: Demand and Capacity”. This task has developed a deep analysis of the planning
phases, the actors involved, their roles and responsibilities and the granularity of the
information exchanged by these actors. The analysis of this information has been split in
three steps:

analysis of the current situation of the information availability;
information to be shared in the future: SESAR — 2020;
impact on the future planning phases due to collaborative planning.

All of the three steps will be based on questionnaires to experts, personal interviews with
professionals, assistance to expert groups, statistics, analysis and studies already developed.

This deliverable will not provide an exhaustive description of the processes assessed, but will
do special emphasis on the information exchange based on the experts’ knowledge.

The intended audiences for this document are:
the partners involved in performing this information analysis;
EP3 WP2 who oversees the other work packages in Episode 3 (EP3);
EP3 WP3.2.1 who manages EP3 WP3 validation activities;
EP3 WP3.3.1, the Collaborative Network Planning Expert Group;
EP3 WP3.3.1, the Airport Planning Expert Group;
the European Commission (EC);
the SESAR Joint Undertaking (SJU);

current and future related external projects.

There are seven main sections:
section 0: executive summary;
section 1: introduction;
section 2: definition of the scope and justification of the task;
section 3: analysis of the current situation of the information availability;
section 4: analysis of the future situation of the information availability;
section 5: main conclusions from the two previous sections 3 and 4;

section 6: references and applicable documents, lists documents that are relevant to, or
have been referred to in this Deliverable.
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As mentioned in EP3 DOW (see Ref. [1]), one of the objectives in EP3 WP3.3.1 “Expert
Groups. Network Planning and Collaborative Airport Planning” is “To obtain the operational
details related to the ATM Collaborative Planning: available information along the phases
coming from the different actors (civil users, airport, service providers, military users...),
granularity of the information, the actors involved in every phase of the planning, the main
milestones that could change the plan...”.

Nevertheless, from the beginning of this task, its scope has been transformed. Initially the
main objectives were to identify outstanding and critical time snapshots, to define a pattern of
the current uncertainty in flight intentions and develop a statistical analysis of the current
situation along the medium & short term planning ATM phases. However, this approach was
discarded from the beginning, when the preliminary feasibility assessment was developed.
Threat of lack of information to be properly analysed and risk of overlapping work with
previous external projects supported the decision of changing the initial scope, to achieve a
different one, more realistic, more ambitious and providing an interesting output.

EP3 WP2 has carried out previous work on this topic through the production of the DODs.
This task is taking these documents as base to further detail and refine what is described
there regarding information exchange.

Term Definition

ACC Area Control Centre

A-CDM Advanced Collaborative Decision Making

ACK Acknowledgement

ADR Airspace Data Repository

AFTN Aeronautical Fixed Telecommunication Network
AIM ATFM Information Message

AIP Airport Information Publication

AIRAC Aeronautical Information Regulation and Control
AIRM ATM Information Reference Model

AIRMET Air Meteorological Information Report

AIS Aeronautical Information Services

ANSP Air Navigation Service Provider

AO Airlines Operator

AOC Airline Operational Control / Airlines Operations Centre
AOP Airport Operational Plan

AOWIR Aircraft Operator What-If Re-routing

APOC Airport Operations Centre

ARO Air Traffic Service Reporting Office

ASM Airspace Management

ATC Air Traffic Control

ATCO Air Traffic Controller
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Term Definition

ATFCM Air Traffic Flow and Capacity Management

ATFM Air Traffic Flow Management

ATIS Automatic Terminal Information Service

ATM Air Traffic Management

ATS Air Traffic Service

ATSU Air Traffic Service Unit

AUO Airspace Users’ Operations

AUP Airspace Use Plan

BAA British Airport Authority

BDT Business Development Trajectory

BGAS Baangebruiks Advies Systeem, BGAS (Runway Allocation Assistant System)
CATFCMU Central Air Traffic Flow and Capacity Management Unit
CDM Collaborative Decision Making

CDR Conditional Route

CEF Capacity Enhancement Function

CFMU Central Flow Management Unit

CFMU-FMD Central Flow Management Unit-Flow Management Division
CIAM CFMU Interface for Airspace Management

CIDEFO Comisién Interministerial entre DEfensa y FOmento
ConOps SESAR Concept of Operations

CRAM Conditional Route Availability Message

CRCO Central Route Charges Office (EUROCONTROL)
DAEDALUS Dynamic Route Catalogue

DCB Demand and Capacity Balancing

DCT Direct Routing

DLA ATS message indicator for delay (ICAO)

DMEAN Dynamic Management of the European ATM Network
DOD Detailed Operational Description document

DOW Description of Work document

DTA Destination Time of Arrival

EATM European Air Traffic Management

EC European Commission

ECAC European Civil Aviation Conference

ECIP European Convergence and Implementation Plan
EEC EUROCONTROL Experimental Centre

EG Expert Group

EIA Electronic Industries Association
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Term Definition

EIBT Estimated In-Block Time

EOBT Estimated Off Block Time

EP3 Episode 3 project

ESRA EUROCONTROL Statistical Reference Area
ESSIP European Single Sky Implementation Plan
ETD Estimated Time of Departure

ETE Estimated Time of Entry

ETFMS Enhanced Tactical Flow Management System
EUROSTAT Statistical Office of the European Communities
FAB Functional Airspace Block

FAP Future ATM Profile

FL Flight Level

FLS Flight Suspension Message (CFMU)

FMP Flow Management Position

FMS Flight Management System

FPL Flight Plan

FUA Flexible Use of Airspace

GAT General Aviation Traffic

GDP Gross Domestic Product

GPS Global Positioning System

HICP Harmonised Index of Consumer Prices

IATA International Air Transport Association

ICAO International Civil Aviation Organisation
IFPS Initial Flight Plan Processing System

IFPU Initial Flight Plan Provisioning Unit

IFPUV IFPS Validation System

IFPZ IFPS Zone

IFR Instrument Flight Rules

IP Implementation Package

KPA Key Performance Area

LARA Local And Regional Airspace

LCIP Local Convergence and Implementation Plan
LTF Licensing Task Force

LSSIP Local Single Sky Implementation Plan

MET Meteorological (office)

METAR Meteorological Aerodrome Report

MIL Military Organisations
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Term Definition

MILO Millitary Liaison Officer

NAT North Atlantic Region

NERS North Atlantic European Routeing System

NOP Network Operations Plan

NOPP NOP Portal

NOTAM Notice to Airmen

PDCA Plan Do Check Act

PRISME Pan-European Repository of Information Supporting the Management of EATM

PRISMIL Pan-European Repository of Information Supporting Military Key Performance
Indicators

PRR Performance Review Report

QoS Quality of Service

RAD Route Availability Document

RAIM Receiver Autonomous Integrity Monitoring

RNAV Area Navigation

RNDSG Route Network Development Sub-Group (EATMP)

RPL Repetitive Flight Plan

RRN Rerouting Notification

RVR Runway Visual Range

SBT Self Briefing Terminal

SC Slot Conference

SESAR Single European Sky ATM Research programme

SHL Historic Slots

SID Standard Instrument Departure (Route)

SIGMET Significant Meteorological Information (broadcast warnings of weather hazards)

SITA Airline Telecommunications and Information Service

SJuU SESAR Joint Undertaking

SPECI Aviation Selected Special Weather Report

STATFOR EUROCONTROL Statistics & Forecasts Service

STD Scheduled Time of Departure

STF Short Term Forecasts

SWIM System-Wide Information Management

TAF Terminal Aerodrome Forecast

TMA Terminal Movement Area

TSAT Target Start-up Approval Time

TTA Target Time of Arrival

TWR Tower Control Unit

UDPP User Driven Prioritisation Process
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Term Definition

uic International Union of Railways
uTC Co-ordinated Universal Time
UuP Updated (Airspace) Use Plan
WP Work Package

Table 1 Glossary of terms
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The objective of the Analysis of the SESAR Collaborative Planning Information task, included
in EP3 WP3.3.1 Definition of ATM Planning Processes is to obtain the operational details
related to the Air Traffic Management (ATM) Collaborative Planning Processes for both the
current and the future situation:

available information along the long and medium/short term planning phases coming
from the different actors — i.e. civil/military users, airports, air navigation service
providers and network managers;

granularity of the information;
criticality of the information;
actors involved in every phase of the planning.

Because of the reliance on experts in the discussions held, the authors have been able to
share a good understanding of the limitations in today's ATM world.

Therefore the report contains very useful information in relation to the shortcomings that
should be addressed and in some cases, suggestions on how to solve them in the early
stages of SESAR. However, due to the lack of familiarity of the experts with SESAR and to
the high level definition of certain future processes, there are fewer recommendations
addressing the 2020 context. So this work should be considered as an initial study to be
continued in the context of SESAR.

SESAR Collaborative layered planning, mediated by network management and based on
Collaborative Decision Making (CDM), has the goal of achieving an agreed and stable
demand and capacity situation.

Before studying the expected operational and performance improvements of the collaborative
planning processes, this task will allow to know more about the evolution of the information
about demand/capacity along the Layered Planning Phases.

Given that SESAR does not provide yet the precise information to perform the validation
activities, supportive exercises are essential to either clarify necessary hypothesis and
assumptions needed in all validation areas or as starting point for the validation process. To
fulfil this last supportive objective, this task will establish a close coordination with the two
other EP3 WP3 expert groups (Collaborative Network Planning and Collaborative Airport
Planning) by defining the operational details of the ATM planning processes (see Figure 1).

These descriptions will be captured together with the EP3 WP3.3.1 Expert Group Final Report
and in the associated Detailed Operational Descriptions that will consolidate operational
scenarios and use cases validated in assessment activity, clearly linked to the SESAR
Concept documents. Close cooperation with EP3 WP5.3.2 Airport Expert Group is envisaged
mainly to explore the issues associated with the feasibility of executing a pre-determined plan.

The consolidated results and conclusions of this Expert Group will be fed together with the
other two EP3 WP3.3.1 Expert Groups to the EP3 WP3.4 Collaborative Planning Results and
Consolidation.

Finally this task will provide an initial input to SJU project 8.1.3, “AIRM Deliverable”, which
main objective is to provide an initial ATM Information Reference Model (AIRM) representing
the data shared between the stakeholders. Furthermore, this Deliverable may support SJU
project 7.6.1, “Collaborative NOP”, which main objective is to define the NOP contents, the
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information management processes and rules in support of the ATM actors in particular the
airspace users at network level.

~ Analysis of the Colfaborative F’a‘annmg
Information. Demand/Car f

Colfaborative Network Collaborative Airport

Planning Planning

WP3.3.1 Expert Groups

WP3.4 Results and WP3.2.2 Operational Concept
Analysis Report Refinement

WP2.5 Reporting and WP2.2 Clarification and
Dissemination Refinement of SESAR Conops

Figure 1 Links with other EP3 WPs

The methodology used to perform the study is based on the following tasks that will be
described below:

1. analysis of the current planning processes from each actor's perspective;

2. analysis of the information to be shared by each actor through the NOP according
to the SESAR 2020 view, with a special accent on the stability and granularity of
this information;

3. impact on the future planning phases due to collaborative planning.

First, to face these tasks, the information was organized according to the processes Ax.y
(level 2) defined in the ATM Process Model (see Ref. [2]) and has been gathered by:

a. reviewing and critically analysing reports, studies and statistics done in the past.
This activity has been performed by the workgroup contributors, each in his/her
field of experience;

b. discussing the outcome of the activity with in-house selected experts of each
workgroup contributor;

c. discussing the outcome of the activity with external experts (including the EP3
Expert Groups), collecting therefore the similarities and differences (if any) of each
partner’s way of operating with respect to its European counterparts.
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To obtain a good analysis of the current situation and of the future impact, a large number of
actors with wide different interests in the ATM system should be contacted. For this reason
four critical actors have been identified (see Figure 2):

users: Military, Business and Commercial — North Atlantic Region (NAT);
Air Navigation Service Providers (ANSPs): Civil and Military;
Network Manager;

airports: International / hub (coordinated airport), Regional (non-coordinated airport)
and Military — civilian mixed.

>
A
e
oL

Figure 2 Identified actors

The specific tasks to be developed are described hereunder.

The authors will prepare an initial background of the current situation analysing statistics and
specific literature. With this information, questionnaires for the involved actors (see Table 2
and Table 3) will be prepared by all partners: questionnaire 1 is focused on the current
situation and questionnaire 2 is related to the future.

The general topic for questionnaire “1- Analysis of the current situation of the information
availability” will include the following:

information actually delivered (content and time) to other actors;
information possible to be delivered (content and time) to other actors;

information actually received (content and time) from other actors. Use of received
data;

information interesting to be received (content and time) from other actors. Possible
use of received data and therefore benefits expected.

Questionnaire “2- Information to be shared: SESAR — 2020” will be based on the following
topics:

taking into account SESAR horizon, new additional information such as content and
time are expected to be delivered;
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taking into account SESAR horizon, new additional information (content and time)
desirable to be received. Possible use of new received data and therefore benefits
expected.

Questions, especially in questionnaire 2, should be answered with an open-minded view on
the future situation and assuming participants will not reject extravagant or unusual ideas in
advance. Moreover, they impose an initial requirement on experts as they should have strong
knowledge on SESAR Concept of Operations (ConOps) and on the possible effects derived
of its implementation.

To obtain a whole description of the current situation, different ATM processes have been
identified together with the involved actors for the each of the planning phasesl. Only the
main actors have been taken into consideration in each process, as shown in Table 2.

Users Network ANSP Airport
Manager

Al.2 Initiate traffic and airspace demand planning
STATFOR X
ASM level 1 X X X
Airport slots request assessment X
Al.3 Define/revise ATM resources
Airport infrastructure/design X
Airspace design X X
Estimate/publish capacity figures X
Policy/rules definition at ANSP level X X
Al.4 Perform Long Term DCB
Network target capacity by FAP X
Definition of predefined ATFCM solutions at network X X
Al.5 Publish Seasonal Schedule
Publish Seasonal Schedule X
A2.1 Plan Traffic and Airspace requirements
Update monthly RAD and CDR segments definitions
ASM level 2
AOC flight planning and IFPU validation
Optimisation of flight plan taking into account ATFCM info
Reference traffic demand based on historical data
Planning of aircraft operations X X
A2.3 Balance planned demand and capacity
Airspace configuration optimisation managed at ACC level X
Airport configuration optimisation managed at airport level X
Slot allocation based on both airport and airspace capacity constraints
Management of pre-defined scenarios at local and network level
Network monitoring managed by the CFMU and FMPS
Airport CDM processes initiated at some airports X X
A2.4 Prepare flight for departure
Flight briefing X

Long Term

X X X
x

X X X

Medium & Short Term

X X X
x

Table 2 Current actors and covered process

To obtain a rough picture for the future situation the ATM Process Model, level 2 (Ax.y
processes) and 3 (Ax.y.z processes) have been used. It is important to highlight, not only the
different name of the processes analysed, but the differences between the actors involved in
the current and in the future situation for similar processes (see Table 3).

In the workshop which took place in Madrid on April 1% 2009, two sessions were organised:
for the current and the future situation. For the current situation, most answers had already
been provided by internal interviews and literature analysis. Questions arisen during this
previous analysis were asked during the Expert Group meeting to external experts for further
clarification.

For the future situation, all questions were posed during a panel session in which more than
one expert was present. This allowed the experts to share their viewpoints and reach
commonly agreed results after some discussion. All answers were sent to all interviewees for
review and acceptance.

! Note that some of the current and future processes have been left aside from the scope of this analysis because
they are less relevant from the information exchange point of view.
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Users Network ANSP Airport
Manager

Al.2 Initiate traffic and airspace demand planning
Forecast traffic demand X
Plan long term airspace reservation demand X X
Request Airport Slots X
Al.3 Define/revise ATM resources
Assess Long term resource available capacity plan X
Define/revise infrastructure
Define/revise resource usage rules X
Al.4 Perform Long Term DCB
Assign airport resources X
Define/revise catalogue of solutions X X
Identify network target capacity X
Al.5 Publish seasonal schedule
Publish seasonal schedule X
A2.1 Plan Traffic and Airspace requirements
Build/refine reference traffic demand
File/refine SBT
Refine/define airspace reservation demand
Start UDPP on SBTs
A2.3 Balance planned demand and capacity
Detect demand capacity imbalance X X
Manage pre-departure sequence
Propose a DCB solution X X X
A2.4 Prepare flight for departure
Check aircraft requirements
Obtain flight briefing

x
x

X X
x

Long Term

X X X

X X X

x

Medium & Short Term

X X X

Table 3 Future actors and covered process

Task 3 titled “Impact on the future planning phases due to collaborative planning” was
prepared based on the results obtained in the previous questionnaires. This assessment was
focused on the interaction between the involved actors and the answers they provided in the
first phase. Some hypothesis and assumptions were extracted from experts’ answers and
coincidences and divergences were identified.

From divergences, a crossed discussion between involved actors should have been
organized to find possible convergences of the results. Unfortunately, time constraints did not
allow this discussion so the divergences will be highlighted and other external projects should
work on them to find a common approach between experts.
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Current ATM decision making processes during planning phases are described along this
section. Only the ones considered relevant from the information exchange point of view have
been assessed, meaning that not the whole current concept of operations is covered.

#3$%!&
Al.2
( Initiate traffic and airspace demand planning )
[ STATFOR-like j
Users Network Manager ¥ ANSP Airport

Figure 3 STATFOR-like: involved actors

Actors involved in the EUROCONTROL Statistics & Forecasts Service (STATFOR) -like
process are Users, regarding the traditional STATFOR activities; and Network Manager,
regarding the Capacity Enhancement Function (CEF), CFMU and Statistics and Forecast
Service (STATFOR) activities. All today’s sub-processes are iterative with involvement of
stakeholders. This issue together with the accuracy of the provided data is judged to be the
most critical item by the experts.

EUROCONTROL, through STATFOR (see Ref. [3]), provides a range of statistics and
forecasts on GAT (General Aviation Traffic) IFR (Instrument flight rules) flights in Europe to
monitor and analyse the evolution of the Air Transport Industry. GAT incorporates civil and
military flights following civil rules, i.e. no operational military air traffic is taken into
consideration.

These air traffic forecasts allow civil aviation authorities, ANSPs, airspace users, airports and
others in the industry to have a view of the future air traffic situation and thereby allow them to
better focus and scale the development of their respective businesses.

Based on STATFOR forecasts and involving main stakeholders, the CEF Unit manages the
European Capacity Planning Yearly process. To support ANSPs in their local capacity
planning, EUROCONTROL makes an annual assessment of the capacity delivered and of the
capacity required in the medium term for the European Civil Aviation Conference (ECAC)
area en route ATM system, taking into account the agreed target delay, the traffic forecast,
the expected traffic distribution over the route network and the cost of air navigation service
provision.

For its statistics, forecasts and analysis, STATFOR makes use of three distinct flight data
sources stored in the Pan-European Repository of Information Supporting the Management of
EATM (PRISME):

National Administration data transmitted monthly by Belarus, Estonia, Georgia, Latvia,
Lithuania, Armenia, Iceland and Azerbaijan which is used to complete STATFOR's
geographical coverage or the EUROCONTROL Statistical Reference Area (ESRA);
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CFMU, responsible for providing Air Traffic Flow Management (ATFM) services within
the airspace of participating European States, is the major daily flight data source to
STATFOR,;

the Central Route Charges Office (CRCO) of EUROCONTROL operating an efficient
cost-recovery system that funds air navigation facilities and services and supports ATM
developments, is a key data source to STATFOR. The Pan-European Repository of
Information Supporting Military Key Performance Indicators (PRISMIL) is partly used
for military related information. In the near future, it should be used as unique entry
point for this kind of data.

The STATFOR has three main forecast products:

Short-term forecasts (STF) are good at capturing recent traffic trends month by month
and projecting these into the immediate future, up to two years ahead. They are
published four times a year (see Figure 4).

The final result is in terms of numbers of flights per month per pair of zones or regions:
within Europe origin-destination zones are used; outside of Europe, large regions are
used. Figure 4 shows the new method for alignment of the short and medium term
forecasts.

STF are monitored through the short term forecast monitor, which compares the actual
traffic with the latest STF in the months when no STF is published.

Short-term Forecast Medium-term Forecast
(Parts of method only)

¥

State-Flow Zone/Region-pair Schedule
Forecast Method Ferecast Method Forecast Method

< Combine

Apply annual
capacities

Final Short-Term
Forecast

Final Medium-Term
Forecast

Figure 4 Short and Medium Term forecast process (se e Ref. [4])

Medium-term forecasts (MTF) look seven years ahead and build forecast on the STFs.
They combine flight statistics with economic growth and with models of other important
drivers in the industry such as costs (e.g. Gross Domestic Product (GDP) forecasts,
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Statistical Office of European Communities (EUROSTAT), HICP, EIA oil prices), airport
capacity, passengers, load factors, aircraft size, UIC high-speed train projects etc. They
give a comprehensive picture of anticipated air traffic development in Europe. It is
published once per year by the end of February (see Figure 5).

Three key features are:

for the first time, the first two years of the forecast are aligned with the STF at
the level of zone-to-zone flows;

it is assumed that routing between airport pairs follows the same patterns
observed in the baseline year. No account of future route network is made;

the MTF is constrained by annual airport capacities.

Three scenarios are used to capture the likely range of growth of flight movements.
They are the baseline, the low-growth and high-growth scenarios. The last two vary
economic growth, load factors and other variables in order to capture the most-likely
range.

History {10+ yaars)
Calibration data from

— EURCCONTROL, Mational
Sources, Schedule Information...

Supply Side Demand-Side

el M |
. Scenario Inputs
Historical growth stant Trend e S - Economic Growth

l l - High-5paed Train
- Alrport Capacity

- Network Change i

N - ) - Low-Cost Growth %

Hiare - } - Load Factor Change z
peed Train :

: = - Demographic Change ;

Lowr-Cost Growth g

R :

Metwork Change E

e g

Alrport Capacity &

1 Forecast Views

- Core Airport Pair Forecast = - Growth par Region (current routings/volurmes)
I ;' Growvth per Region future routings/volumaes)
g _ .
Basaline (T yead F 3 Zone Pair Forecasts (current routings volumes)

Calibration data from EURCCONTROL & = -
Mational Sources (including overflights) Paak day growth

Figure 5 Medium-Term forecast process (see Ref. [5] )

Figure 5 shows how MTF are generated. This approach gives the forecast flexibility
and consistency as each user can receive whatever aggregated view is needed; e.g.
for particular States, particular time periods, peak or average growth.
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Performance of short- and medium- term forecasts is reviewed in a yearly audit to
support the monitoring of the whole process.

Long-term forecasts (LTF): they are published every two years before the end of the
year. The long term forecasts look at a range of distinct, possible scenarios for how the
air traffic industry might look in 20 years time. This allows a range of ‘what if?’
guestions to be explored, for factors inside the industry (e.g. the growth of small
business jets or of point-to-point traffic) or outside (e.g. the price of oil or environmental
constraints).

It grows IFR traffic using a model of economic and industry developments that take into
account factors related to passenger demand, economic growth, prices, air network
structure and fleet composition. It then calculates over-flights by assuming that the
current routes between airports continue to be used. The forecast is constrained by
annual airport capacities. Four scenarios are considered in the LTF: the global growth,
the business as usual, the regulation & growth and the fragmenting world.

The economic model used in the medium- and long- term forecasts is currently under review.
The planned improvements in this process are related to the better use of the available
information rather than in improving the quality of the inputs, highly dependent on the
accuracy of the data provided by the stakeholders. These improvements require time and
effort in order to develop the new methods and procedures.

From the Network Manager perspective, the Network Operations Plan (NOP) provides a
consolidated view of the forecast seasonal Air Traffic Flow and Capacity Management
(ATFCM) situation: traffic and capacity forecast, bottlenecks identification and description of
the associated ATFCM and Airspace Management (ASM) Measures.

The NOP is the final result of the operations planning process which consolidates inputs from
partners involved in ATM operations (e.g. ANSPs, Airports, Airspace Users, and Military), and
from EUROCONTROL units in charge of Flow, Capacity, ASM, Airports and Civil Military
Coordination. The NOP is an output of the Dynamic Management of European Airspace
Network (DMEAN) Framework Programme. It is published twice a year — with summer and
winter releases.

In the whole process quality of the input information varies by the source. More stress is put
on critical information such as CFMU traffic data.

$&'&S ((%)&*+%,%- +%.* ., $.*/ +&01 1 2.0 3-%' %$ .0
1%%$%+ 045 &'&*+ %16 -+%*/ .* +7& )&, %*%+%.* ., &/ 0&/ +&)
%0 6 -&

Al.2
( Initiate traffic and airspace demand planning )

ASM level 1: identification of long-term major (civil or military)
events impacting on the definition of segregated airspace.

Users ¥ Network Manager ¥ ANSP Y  Airport

Figure 6 ASM level 1: involved actors
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ASM is the process by which airspace organization options and other options in the provision
of services are selected and applied to best meet the needs of airspace users. It is a planning
function with the primary objective of maximising the utilisation of available airspace by
dynamic time-sharing and, at times, the segregation of airspace among various categories of
users based on short term needs.

ASM (see Ref. [6]) covers the management of the environment in which the traffic is moving:
the permanent and conditional routes, the temporary segregated areas, the danger,
prohibited and restricted areas, etc. In the context of the FUA Concept, airspace management
is a generic term covering any management activity at the strategic, pre-tactical and tactical
levels, provided for the purpose of achieving the most efficient use of airspace based on
actual needs and, where possible, avoiding permanent airspace segregation. This concept
was developed by the civil and military representatives of the ECAC States together with
representatives of AOs.

The basis for the FUA Concept is that airspace should no longer be designated as either
military or civil airspace but should be considered as one continuum and used flexibly on a
day-to-day basis. Consequently, any necessary airspace segregation should be only of a
temporary nature. Strategic bodies and ASM Cells (AMCs) ensure that there is a more
effective sharing of ECAC airspace through joint civil/military strategic planning and pre-
tactical airspace allocation.

Although military activity has reduced considerably all over Europe during the last decade,
due to emerging threats and the need to retain a viable deterrent as well as a committed
fighting force, the overall requirement for airspace remains justified, although the nature of the
requirement will inevitably change. Today, there is a growing need for larger temporarily
reserved areas to accommodate a new generation of aircraft with technology allowing a better
surveillance, beyond visual range weapons systems, new tactics and the need to conduct
multinational exercises. Moreover, the volatility of military operations and associated traffic
has increased due to the need to deploy large forces at short notice, as periods of tension
and crisis are often neither planned nor foreseeable.

When users are asked about their preference of having many little segregated areas or a
larger one, AOs respond they prefer the first option as there are alternative routes not so
different from the usual ones: larger areas implies completely different alternative routes what
increases flight costs. Military users have no preference as the size of the reserved area
depends on the scope of the mission and the number of aircraft involved. However, they note
that large military exercises usually takes place only once per year.

Military requirements for airspace reservations are made on a yearly plan basis and approved
by national authorities. At this moment, only the number of participants in the exercise is
known. This information will be contained in the CFMU-NOP published twice per year by
CFMU in the frame of DMEAN program. These plans are refined usually in conferences
taking place roughly every 6 months before the event starts. In these conferences, the military
authorities coordinate with the civil ANSP the details on the airspace utilisation which will be
published in the following NOP. A discrepancy is raised at this point where ANSP experts
consider that the information is rather stable through this process while airline experts regret
about its continuous update.

Commercial users regret the fact that military needs are mandatory if agreement is not
reached when negotiating - i.e., they always receive negative answers to their requests to
open Conditional Routes (CDRs). Moreover, military users tend to a sort of “airspace
overbooking” due on one hand to the so-called “legacy areas” which the military do not want
to los, in a similar way than what happens with the Users” historical slots, and on the other
hand to the nature of the military activities that are variable and dependant on many factors.
Also it is not uncommon to take a significant margin in the airspace reservation due to usual
delays of the exercises, which leads once more to an airspace over reservation. Airline
experts suggest as a possible solution that military users pay for their reservations of airspace
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as in this way there will be no last minute changes. This is a national practice and, although in
some countries it is already implemented.

On the other hand, military users do not agree with this proposal because they believe they
shouldn’t pay as the rest of airspace users neither do it: commercial users only pay for the air
navigation services provided. They also complain about them having to pay for the occasional
services of civil ANSPs, as SAR missions are free of charge for everybody, but is under the
entire responsibility of the military and the military budget.

The authors have to point out this disagreement as there is an extra problem lying on the fact
that reservations only apply to military users. A solution that meets everyone’s needs should
be encountered.

A partial solution would know the exact military intentions longer in advance. Anyway these
airspace reservations will always have a negative economic impact on airlines although they
will improve their planning. In order to avoid disturbing civilian traffic, military try to
concentrate their exercises earlier in the morning or later in the evening but this is causing
noise problems to the neighbourhoods so they are forced to find the right balance between
these two problems. In some countries there is civil/military coordination to know when civil
traffic peaks occur so that military exercises are not planned in those periods. If so, they are
tactically modified or even cancelled. Common practices should be ensured throughout
Europe.

To improve planning of military operations they would need more accurate weather forecasts
and more detailed information about traffic trends on a daily basis. Another issue that could
be improved is that currently negotiations are done directly with CAA with no involvement of
the airlines, excluding GA. ANSPs are represented in these negotiations because they have a
very good knowledge of the traffic and AOs requests as it is based on the prevision done by
AOs.

Military Users are key stakeholders in the Airspace organisation and Management process
(AOM). The military part of an AMC usually provides the military information required for the
FUA concept. This releases airspace reservations for use by AOs, whenever they are not
required for military training and exercises. This allows flow management functions to
generate additional routing options and to manage and improve the traffic flow for flow
management, route structure and traffic scheme.

ASM can be divided into three levels (see Figure 7):

level 1: Strategic ASM through national airspace policy body: for the high level
definition and review of national airspace policy, taking into account national and
international airspace users and Air Traffic Services (ATS) providers requirements, and
establishment of pre-determined airspace structures;

level 2: Pre-tactical ASM through AMC and CADF, is the conduct of operational
airspace management within the framework of the structures and procedures defined at
Level 1;

level 3: Tactical ASM through civil and military ATS units consists of the activation, de-
activation or real-time reallocation of the airspace allocated at Level 2, and the
resolution of specific airspace problems and/or individual traffic situations between
Operational Air Traffic (OAT) and GAT.
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ASM Level 1 ASM Level 2 ASM Level 3
Strategic Pre-tactical Real time
Airspace Management Airspace Management Operations

» Design of airspace structures
S::tf:}#ﬂnng areas, ATC * The selection of a modus * The usage of airspace
Tasks L o operandi for matching the structures in real-time
= Definition of explicit or implicit demand operations.
options (route utilisation, sector
opening schemes, etc.)

* Publication of routes available for flight planning 1-day before the
day of operation or not later than 05h00 on the day of operations
(see ASM Handbook). DMEAN CONOPS and ATFCM Evolution plan
forezee to move the publication of route availability closer to real time

* ASM Level 1 ends several days | OPerations.

Timeline of in advance of the day of * Planning the opening / closure of ATC sector configurations and
processes operations (FUA 2008 military training areas until few hours before operations.
CONOPS Scenario) = Adjusfing the opening / closure of ATC sector configurations and

military training areas (including the updates of ATC sector capacity
values) until approximately one hour before real time operations.

* Run real time operations once airspace iz configured

* Continuocusly refrezh and communication of airspace and traffic data

Figure 7 FUA ASM Levels

The Strategic ASM at Level 1 consists of a joint civil and military process established in each
ECAC State by the "National High-Level Airspace Policy Body" (see Figure 8). The National
High-Level Airspace Policy Body formulates the national ASM policy and carries out the
necessary strategic planning work, taking into account national and international airspace
users and ATS providers requirements. The main function of the National High-Level
Airspace Policy Body is therefore to ensure a safe and efficient use of the national airspace
structure and ATS route network and to provide a continuum and transparency of operational
handling at national boundaries based on harmonised agreements derived from collaborative
airspace planning with neighbouring States.

The main tasks of these bodies are to assess and establish the national airspace structures,
e.g. FIRs or classification of airspace, and to design the airspace regardless of national
boundaries to fulfil civil and military user requirements. Moreover they aim to the optimisations
of the ATS route network, which is still to be retained, and the definition of military training
areas like conventional Temporary Segregated Areas (TSAs) and Temporary Reserved Areas
(TRAS), but also to plan the establishment of CDRs.

The planning and establishment of Permanent ATS Routes and CDRs, including OAT routing
scenarios as well as of military training areas (TSA/TRA/CBA) is conducted nationally and
internationally within the framework of a co-ordinated and co-operative European-wide ATS
Route Structure. It takes place after each Summer Season so as to take into account
shortcomings identified in the course of the continuous management of traffic flows. Level 1
establishes airspace structures and defines their conditions of use through a series of route
options and/or military airspace scenarios.
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Figure 8 ASM level 1

States clearly identify the activities for which the reservation/segregation of airspace is
required from other activities and assess if they can be conducted simultaneously with traffic
transiting together with their location in relation to the major traffic flows, in order to define the
type of airspace reservation to be applied. All these events are communicated by every
stakeholder ant the official notification will be provided by an Airport Information Publication
(AIP)/ Notice to Airmen (NOTAM) publication.

For activities requiring Temporary Airspace Reservation, States should establish, whenever
possible, an airspace reservation over their land and/or territorial waters:

in response to an operational need to accommodate civil, military, R&D, training or test-
flights which, due to the nature of their activities, must be temporarily “protected” from
non-participating traffic;

for military training activities conducted under positive control, when aircraft
manoeuvres are unpredictable, sensitive to external interference, or difficult to alter
without adversely affecting the mission;

for civil (e.g. rocket firing, parachute competitions, conferences, flight tests) and military
activities where the level of risk is not permanently present.

TRA and TSA are established as pre-defined volumes of airspace so as to safely encompass
either pre-planned military-type missions within a specific area (e.g. combat manoeuvres,
practice air intercepts) or activities in movement (e.g. aerial refuelling, en-route mass
formations). Nevertheless the pre-defined dimensions, if several activities are foreseen to
take place in the area, they may be subdivided at Level 1 and published as such in AlIPs.
AMCs may then be able to allocate them fully or partially in accordance with national policy.

The FUA Concept recommends that where possible, D and R Areas are replaced by an
airspace reservation or modified by applying the TAA process when the airspace restriction is
manageable at Level 2. For the delineation of any reserved airspace volumes and/or
restricted airspace volumes, the State 'Due Regard' obligation should be strategically
observed so that participating activity will not endanger non-participating aircraft operating at
or near its published limits. Distinct/individual boundaries should preferably be defined for
activities in adjacent airspace.

The CDRs are non-permanent ATS routes. They are usually established through areas of
potential temporary reservation, with CDR opening/closure resulting from associated military
activities. CDRs will permit the definition of more direct and alternative routes by
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complementing and linking to the existing ATS route network. They usually are established
and utilised as pre-planned routing scenarios.

AOs normally use the permanent ATS routes established outside TSAs, TRAs and/or PCAs.
However, if available, they are allowed to file a CDR or even a direct track, not in case of a
TSA, and therefore are re-routed around an active PCA or TRA. When a TRA/TSA is not
active, the traffic may expect “short track” through it on the initiative of the ATS Provider.
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Figure 9 Airport slots requests assessment: involve d actors

Airport slots requests assessment by airlines in preparation of International Air Transport
Association (IATA) Slot Conference (SC) is regulated by Regulation (EEC) No 95/93 on
“Common rules for the allocation of slots at Community airports”. According to this, airports
whose declared capacity is less than traffic demand must follow the slot request/allocation
procedure established in the Regulation and performed by an independent body: the airport
slot coordinator. This process (see Ref. [7]) is triggered twice a year prior to the winter and
summer sessions and it can be updated up to the pre-tactical phase on the day of operation.
The objective is to prevent capacity overriding by limiting demand.

In the long term planning phase, it is the airport’s responsibility to assess and declare airport
capacity. The airport capacity declaration is established by identifying the weakest elements
among the following airport capacity elements:

airport airside capacity — Elements determining airport airside capacity are the Runway,
Taxiway, Approach, Terminal Movement Area (TMA), and Apron capacity;

airport maintenance plan;
environmental constraints;
airport movement area throughput, number of Air Traffic Control (ATC) staff;

terminal passenger capacity, e.g. available gates/stands, available equipment and
human resources for passenger throughput such as number of check-in desks, aircraft
handling facilities, ground handling services, baggage screening, security control or
customs

Good management of these areas determines the extent to which the airport can reach its full
potential. Increasing demand for air transport services implies that all facilities at an airport
will remain under constant pressure to expand.

Next, based on the Airline’s flight intentions, the available slots determined by the airport
capacity declaration are allocated to the Airline. This allocation, performed by the Airport Slot
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Coordinator, is laid down in the seasonal slot allocation plan, established twice a year ample
before the IATA SC for that particular season. In the seasonal slot allocation plan, many
constraints and preferences are taken into account: infrastructural constraints, operational
practices, the airport’s declared capacity, flight expected schedules, airlines’ stand planning
preferences, ground handler capabilities, etc. The slot allocation procedure performed during
the IATA SC results in officially published IATA Schedules.

Depending on the level of activity at airports, certain procedures to ensure acceptance of
airline schedules have been developed to cover various situations (see Figure 10). For the
purposes of schedule clearance, there are three broad categories of airports:

level 1 describes those airports whose capacities are adequate to meet the demands of
users. Such airports are recognised from a schedule clearance viewpoint as non-
coordinated;

level 2 describes airports where, due to demand, a more formal level of co-operation
and facilitation is required to avoid exceeding scheduling parameters. These airports
are referred to as schedules facilitated,;

level 3 describes those airports where demand exceeds capacity during the relevant
period and it is impossible to resolve the serious problems in the short term. In this
scenario, formal procedures have been implemented at the airport to allocate capacity
and coordinate schedules. Airports with such high levels of congestion are referred to
as coordinated.

Level 1: Non coordinated airport

_ —
= @iy

Simple discussions between airlines, handling & data collections
agents and airport

Level 2: Schedules Facilitated Airport

———— [ Schedules ™
——— \_Facllitator / +—

Schedules submitted to schedules facilitator who seeks
cooperation and voluntary schedule changes to avoid
congestion. No slots are actually allocated and no historical
precedence applies.

Message type: SMA

Level 3: Coordinated Airport
— G —

Airlines must have been allocated a slot before operating.
Allocation of slots by coordinator. Historic rights exist and slot
exchanges occurs.

Message type: SCR

Figure 10 Level of Airport Activity (see Ref. [7])

The purpose of the SC, a voluntary assembly of both IATA and non-lIATA airlines worldwide is
to provide a forum for the allocation of slots at fully coordinated airports, and for the reaching
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of consensus on the schedule adjustments necessary to conform to airport capacity
limitations. During the conference, schedules are adjusted mainly through bilateral
discussions between airlines and coordinators when it involves alternatives offered, or
between airlines to exchange slots (see Figure 11).

As a schedule change at one airport could affect one or more other airports, the conference
provides the best forum in which all such repercussive changes can be quickly and efficiently
processed and all airlines can leave the conference with schedules which they consider are
the best compromise between what is wanted and what is available. The Conference also
deals with adjustments to planned future schedules to fit in with the slots available at airports.

The rule of grandfather rights is very important for airlines: there is a real fear of losing a slot
next season if airlines do not use it now. In this sense, airport experts agree that the most
critical issue is the risk of losing airport capacity due to late or no communication of flight
cancellations by the airlines. Non coordinated schedule changes and inconsistent Flight
Planning with respect to the airport slots also have a negative impact on the efficient use of
the available airport capacity and resources.

The designated coordinator allocates slots to airlines because of the coordination parameters,
using priority criteria and in a neutral, non-discriminatory and transparent way. He also tries to
resolve problems arising from conflicting requirements in such a way as to avoid any need for
external intervention. Moreover he monitors and feed back to aircraft operators and to the
airport managing body data on the actual use of slots allocated, to ensure that scarce
resources are not wasted.

Slots may be also transferred or exchanged within or between airlines subject to some
conditions. The exchange of slots between airlines is encouraged. Allocated slots may be
freely exchanged, on a one for one basis, at a coordinated airport by any number of airlines.
In the case of newly allocated slots, i.e. slots allocated which are not historic slots (SHL), the
coordinator may refuse to confirm the exchange if he is not satisfied that it improves the
operating position of the airline to whom those new slots were allocated. Dialogue between
coordinator and the airline is essential in such circumstances.

Establishment
of capacity
parameters

Slot coordinator Slot coordinator

START END
Historical Summer season Summer season

slots ¢ Y ®

L 4 nce
Day of operati
WATA ay of operation
Conference Stai ot
- Cchad m

T
ikier | JAnLEr Theraseasonal || _______-—-—-7"*—"-'-—__-_-_-—__-_
. e —— changes hanges for the Day of Operations|
UL

Airport Operations
Management

Airport

Figure 11 Slot allocation process during long, medi um and short term

However, this process is currently far from what it could be expected. Airlines know 6 months
in advance their operation plan, but not the passenger demand in an accurate way. Hence,
probably it would be better to have more frequent IATA Conferences. Airlines regret the lack
of flexibility of IATA Conferences and they would like it to be more flexible. Airlines have two
flight programs by year to adapt their operations to the IATA SC system and they need more
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flexibility: they would like to adapt their schedules to the real demand and not to the IATA
Conference Calendar, because it's difficult to meet a schedule established 6 months before.

From an airport point of view, the aim is that the IATA SC works as fair, as open and as
efficient as possible. It is crucial that flight intentions are published before or at the IATA SC,
and all available airport slots will be allocated to these intentions as early and effectively as
possible.

Airport experts think that this process is not efficient enough, in spite of the acceptable quality
of its output, because the planned data obtained is not recognized or used by the ANSPs.
Furthermore, they assume that changes could be done to improve this process. For instance,
the ATFM Mandate of the EC to EUROCONTROL to achieve Flight Plan (FPL)/airport slot
consistency, which is currently blocked by the airline associations, could improve this
process, providing a more fruitful output.

Hence, the actors currently involved in this process think that the slot allocation based on
IATA conferences is far from their expectations, although these expectations differ
considerably from one actor to another. A convergence in the management of the process is
difficult due to the different interests and expectations of the involved actors.
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Figure 12 Policy/rules definitions at ANSP level: i  nvolved actors

ANSPs are responsible of planning future ATS developments to match user requirements
through putting in place the necessary capacity in accordance with projected demand. Also
the lead times to develop centre system and controller productivity tools (ATC tools and
automation) are long as they require significant operational evaluation and validation effort.

The key milestones needed to define policy/rules at ANSP level including long term staffing
plan were discussed by the experts arriving to the conclusions described below.

In the long term (>1 year) staffing plans are done taking into account, among other things,
active staff retirement, predicted traffic and available budget forecast. Speaking about traffic
predictions, both Local Convergence and Implementation Plan (LCIP) and internal forecasts
are used. Having considered these factors, recruitment campaigns are launched.

The Central Coordination then distributes the resources trying to harmonise the number of
available staff, including the recently recruited staff, and the staffing needs.

The actual number of controllers and the shift organisation for each Area Control Centre
(ACC) is then arranged with a 3-month cycle as a function of to the published reference
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configurations and the total number of hours worked in the past cycle. This information is
finally refined and updated each week and the centre's week plan is then issued. Any other
unexpected event is then normally handled by Air Traffic Controller (ATCO) extra time or,
when no further resource can be used, by ATFCM restrictions measures.

Network manager is in charge of providing the external traffic forecast. Apart from the traffic
forecast, information on internal forecast on staff retirement plans, available budget previsions
for the next years, centre's performance in terms of overall hours worked by ATCOs and
ATFCM regulations is also needed by this process. As each period takes into account the
performances achieved in the previous one an iteration process is performed which might
make the results more accurate.

The internal information, which is normally strictly confidential, is available both electronically
and in paper form in periodic reports. The rest of the information is publicly available.

Due to the nature of the involved information (performances history, long term previsions on
staffing retirement, available budget and traffic demand), its stability is not an issue in this
process.

When asked about the impact any change in the input information would have on the process
and how input uncertainties were taken into consideration, experts considered that almost all
of the information involved in this process was unlikely to change, with the exception of traffic
predictions which are uncertain due to the economic crisis and which can be very much
impacted by unpredictable events of various nature, such as political or terrorist. In respect to
input uncertainties, they agreed that they are taken into consideration but within the limits of
available budget.

According to the experts, the information with the highest influence on the result of this
process is the traffic prediction. A change in the traffic predictions may result in wrong
dimensioning of the staff recruitment process, which depends also upon other factors (see
above). This in turn might be an operational problem in case of strong traffic demand
increase. In case of demand decrease cost-effectiveness would also be impacted due to the
high cost of operational staff not compensated by service fees.

There are several initiatives ongoing in order to improve the process such as improving the
quality of the forecasts and European initiatives to enable and encourage ATCOs mobility
along Europe which might mitigate the consequences of a staff shortage in case traffic
demand rises unexpectedly. These initiatives, from experts’ point of view, are not likely to
produce any result in the short term due to the lack of a supporting legislation framework,
licensing problems and ATCO unions' opposition.
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Figure 13 Airport infrastructure/design: involved a ctors
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Nowadays long term airport infrastructure is determined by long term airport expansion
requirements and the policy and social discussions associated to these plans. Expansion
relates always to substantial growth, long term planning (10 to 20 years ahead) and long term
commitments.

When discussing about airport and infrastructure development, all of the experts were clear
on the idea that Users aren'’t really very much involved and committed to this development,
and that airport expansions are neither very much related to long term Airlines management
nor planning.

From the expert point of view, and considering a commercial perspective, commercial airlines
and airports have different business plans by nature. Due to political or market issues,
consistency between both development programmes is very difficult as well as commitment.
Collaborative planning in this competitive environment is rarely achieved.

They believe it is certainly important to keep airlines in the loop, but at the end long term
infrastructural expansion is the responsibility of the airport. Airports will try to reach future
agreements with airlines but for users, however, it is difficult to commit themselves regarding
the future, since the situation depends on the market, and they do not look much further than
1 year ahead in the future when it comes to long term planning. Of course, some long term
planning takes place based on long term market forecasts. Airlines always try to adapt their
slots to the market. Adaptation may take place by changing the fleet, in which case long
delivery times for new aircraft need to be taken into account. To deal with this, they may use
leasing constructions to adapt to the market on short notice.

Experts remarked too that long term expansion of airports is part of the strategic investment
plans of the Government in infrastructures. At that level, it is a political process influenced by
many factors: it depends on the congestion level experienced at the airport, but also on
strategic decisions related to other airports, environmental constraints, etc. Requests made
by local communities surrounding the airport play a role as well; further expansion plans
depend on the willingness of governments to invest in local communities, businesses, etc.
Finally, related facilities such as parking spaces or local transport are also important in the
decision making process, since these may need to be expanded as well.

There are times when airlines’ expectations differ from the airports’, so coordination in
infrastructure development becomes even more difficult. For example, some companies may
want a well-appointed terminal building, while others prefer minimising cost.

Airports will react slowly by nature on adapting their infrastructural plans. Increased capacity
will first become noticeable to other actors when airport slot availability is published before the
IATA slot conference.

Finally it was noted that special relations exist between certain airlines and their base airport:
airlines typically do not have a direct influence on the expansion plans of airports but they can
support the ones that benefit them.

A possible solution for this lack of collaborative planning and coordination was proposed, an
‘American’ system of terminal ownership by airlines may be very interesting (see Ref. [8]),
since this system may guarantee a much larger involvement of airlines in the long term
expansion planning of airports. Some airlines are already using this system in some
European airports. Experts encouraged further assessment and research in this topic. This
system may also avoid expensive investments at airports that might be later abandoned by
low cost airlines, such as was the case of a low-cost airline at Charleroi airport. Here a
comment was introduced with respect to airlines moving their flights to other airports. Moving
flights to other airports can be a very costly and complicated process for airlines. Note that for
airports, the landing fees strongly depend on passengers buying in the shops; therefore, the
number of passengers visiting the airport is crucial. Last, there are many large airports
constrained by capacity that are not able to expand as increased demand requires. According
to experts, these airports solve their problems by re-allocating capacity at nearby regional
airports, sharing and distributing the demand as appropriate. This implies often to
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accommodate demand by accepting specialised tasks, for example, specialised airports may
accommodate freighters, charters and/or low-cost carriers.
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Figure 14 Airspace design: involved actors

Once the need for a new route is identified for instance from airspace users, the ANSP or
military authorities, the process starts with the recompiling of the required information about
the current route structure, the available radio assistances, radar coverage, etc.

The route ANSP experts design the actual route following the indications of the different
International Civil Aviation Organisation (ICAO) documents related to this subject (see Ref.
[9]). After this process, approval of the national civil and military authorities is necessary. To
get the route approved, test flights must also be performed in order to assess its feasibility.

In case of routes crossing airspaces under the responsibility of different ANSPs, each
Provider is responsible for the section of the route passing through its airspace. In relation to
the border crossing point, when coordination is required, the related Letters of Agreement
should also be drafted, discussed and officially approved.

After all this process, the route is then officially approved, and its publication in the NOTAM
and inclusion in the next Aeronautical Information Regulation and Control (AIRAC) cycle is
arranged. All this requires a minimum of 2 months for very urgent and minor modifications of
already flown internal routes, but can require much more for new routes design. In case of
major rearrangements of whole sectors or areas (e.g. new TMA around major airports) this
process can last up to several years and can involve several revision cycles also involving the
airspace users, the installation of new radio assistances, controllers training etc.

This process is mainly held by ANSPs (more than one in case of multi-national routes), but in
some cases it can also involve military and civil authorities as well as airspace users. The
information needed for the correct development of the process is basically the entire current
ATM environment configuration (i.e. routes, military areas, radio aids, geographical
information etc.), all of it is both internally available and published in the AIP. Due to the
number of approvals required by the different steps of the process, the related information is
quite stable. Moreover, the current route structure is the most important information involved,
being essential for the correct development of the process.

Experts showed agreement in that although no further information is required, the process
could be improved and speeded up by improving the coordination between the different
States when multi-national routes are considered, and by the proposals provided by the
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experts in case of national routes. Nonetheless, getting the route approved by the civil and
military authorities is still the most time-consuming step. Moreover, experts agreed that to
improve this process multinational routes airspace delegation and FABs could be a good
chance for further improvement.

In addition to this, at network manager level, currently a EUROCONTROL initiative, the Route
Network Development Sub-Group (RNDSG), is in place. This group is the EUROCONTROL
focal point for airspace development and agreement on structure and implementation within
the ECAC area. Its activity area is the progressive development of the route network with the
aim of meeting the needs of the Airspace Users, increasing capacity and finding solutions to
known problem areas.

Initiatives come from the States, Airspace Users and EUROCONTROL in the form of
requirements or concrete proposals for airspace changes. Examples of the work performed
by the group are:

regional co-ordination/planning meetings between States to formulate proposals and
agree implementation for the short to medium term;

working groups where teams of airspace planners develop proposals for medium to
long term solutions in specific problem areas;

special Projects where long term proposals affect institutional arrangements as well as
airspace change;

RNDSG Drafting Groups.

| "#$% & &' &

Although this process has been depicted by experts focusing on a national scenario, it may
be useful to analyse how the process is developed, which actors are involved and what
information is the most constraining.

Taking as a baseline the current airspace configuration, routes are defined as well as military
airspace. In each State dangerous, restricted and prohibited areas are defined. Dangerous
areas are the ones in which flight is generally allowed though not recommended; in the
restricted areas only authorised flights are allowed because of specific activities, environment
considerations etc. whereas in prohibited areas any flight activities is forbidden by the
military/civil authorities. All these airspace volumes are well defined in the AIP terms of shape
and activation times. Any change has to be discussed and agreed by both the civil and
military authorities.

This usually involves meetings, conferences and analysis of studies until a suitable solution is
found and is sent to a civil/military mixed Commission, which finally approves the change
which is then published in the AIP. This schema is roughly replicated all over Europe.

In Spain, the main actors of this process are the ANSP (AENA) and the DGAC (Spanish Civil
Aviation Authority) on the civil side, and the Spanish Air Force on the military side. The mixed
commission that eventually approves the change is named Comisién Interministerial entre
DEfensa y FOmento (CIDEFO), an inter-ministerial commission formed by representatives of
the Ministries of Defence and Development - Fostering).

The most relevant information needed is basically all the current ATM environment
configuration (routes, military areas, radio aids, geographical information etc), all of it is both
internally available and published in the AIP and the proposed modifications by either the
ANSP or the Military Organisations (MIL) part.

In this process, the needed information does not change in time, therefore it is very stable and
input uncertainties or changes are not considered.
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Experts agree that when an ANSP is proposing modifications to the current airspace
structure, it might be to accommodate more traffic because of airspace users needs. Hence,
knowing in advance users preferences help to refine and improve this process.
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Figure 15 Estimate/publish capacity figures: involv ed actors

In order to estimate and publish capacity figures depending on airspace and airport
configurations there are a few milestones that need to be achieved. The process of estimation
usually involves simulations and studies performed by ATM experts to assess the
performances a certain airport or airspace configuration is capable of achieving. In the first
phase of the process, which might last several months or even more than one year if very
complex configurations or scenarios have to be modelled from the scratch, the environment of
the scenario is set up.

The next step is to draft either the new sectorisation or the airport configuration together with
people working with the operations and then model it in order to use it as an input for an ATM
simulator (there are many products, each with its strong and weak points). This activity should
also model in detail the new configuration's operational concepts and procedures.

A very important point for this estimation is the traffic sample, as the results heavily depend
on the traffic. Usually traffic samples of "normal" days are used for the simulation. These
samples may be changed to reflect change in traffic forecasts. When everything is ready the
simulation is performed, and the results are analysed and consolidated into a report which is
then submitted for evaluation.

Experts highlighted that not only is a capacity analysis carried out, but also the analysis of
several other performance indicators derived from flight simulations’ data post-processing.
The number of conflicts that is used to calculate ATCO workload is very important, as is delay
and other metrics such as number of aircraft in a sector, which can be assessed by expert
judgement of the simulations' results.

To perform this process there is certain information required (mentioned below) which usually
comes from meetings, conferences and analysis of studies, which take place until a suitable
solution is found. This is then sent to a civil/military mixed commission, responsible of finally
approving the changes which are then published in the AIP.

The information required for the scenarios’ modelling and simulation is provided by
operational personnel of the interested ACCs or Airports and also from the following sources:

the national and international rules for Air Navigation and the national AlP;
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the documents describing the environment (sectorisation, radio aids, operational
procedures etc.) of the involved airspace/airports;

air traffic data-base to get a first traffic pattern.

Due to the absence of external stakeholders, information is internally available, and its
reliability and stability are not a problem.

When asked about the impact of input uncertainties which are taken into consideration in the
estimating process, experts answered that the important role was not that of the uncertainties,
but that of the assumptions made for the simulations and the traffic sample. For example, for
en-route simulations, airports TMAs are usually simplified to reduce them to the airport's
oriented runway(s), other factors might also be simplified to perform the simulation (for
example, Direct Routing (DCT) might not be considered). All this is taken into account by
performing a certain number of simulations changing the input data until a statistically
significant sample is achieved and a certain confidence level on the results is reached.

According to experts, the most significant information appears to be the traffic sample
together with the environment. It's important to mention that the tool used is of even greater
importance, but it cannot be considered as "information" so it is out of the scope of this report.

To achieve the goal, which is to make the most exact estimation possible, simulation
techniques in terms of tools/platforms, procedures and know-how are constantly calibrated
and fine-tuned by checking what happens in the real world in the case of pre-operational
studies, comparing it with the previously simulated results and tuning the system as
necessary to achieve the greatest possible precision within the limits of a simulation.

To end this set of questions, experts were asked to comment on the on-going improvements
planned in order to improve the process, and on how this happened, e.g. by improving the
quality of the input information, by adding new information which was not available before, by
making the information available earlier. Experts agreed that the simulation tools are
constantly evolving, and so are the simulation techniques and the interpretation of results.
They also pointed out that new approaches are emerging with the purpose of including the
human in the loop without the need of performing large-scale, expensive real time
simulations. This project is a good example of this merging of new techniques, methodologies
and tools. The final aim is to include as much input information as possible, improving at the
same time the results accuracy.
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Figure 16 Network target capacity by FAP: involved actors
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The European Capacity Planning process based on stakeholder involvement and
commitment is the current kernel of the Demand Capacity Balance process in the ECAC area.

The European Capacity Planning process has as output the European Convergence
Implementation Plan (ECIP) published in July including ACC capacity profiles as well as the
Local Convergence Implementation Plans (LCIPs)-local capacity plan with 5 years look ahead
time (one plan for each ANSP). The ECIP (see Ref. [10]) is a plan of agreed actions for
improving European ATM in with objectives and stakeholder lines of action define what has to
be done, why, how, when, where and by whom. The implementation objectives and the
Stakeholder Lines of Action cascade down into the States’ LCIP documents. The LCIP
documents (see Ref. [11]) reflect the national plans and implementation actions needed to
realise each objective and signify the intent of each involved stakeholder to apply their best
endeavours to progress their part in those plans, in order to meet the performance targets.

The Network Operation Plan (CFMU-NOP) is the CFMU document delivered in the context of
the DMEAN Framework Programme. It is the final result of the operations planning process
which consolidates inputs from stakeholders involved in ATM operations (ANSPs, Airports,
Airspace Users and Military) and from EUROCONTROL Units in charge of Flow, Capacity,
and ASM. This document is published twice a year — with one summer and one winter
releases.

The Network Operations Plan Portal (NOPP) includes an updated CFMU-NOP electronic
format document on the Web site. The CFMU-NOP is updated in advance of each AIRAC
switch.

The ECIP process includes interactions with CFMU-NOP by providing inputs to it and by
analysing the CFMU-NOP execution. The LCIP iterations process and the CFMU-NOP take
into account the Staffing Plan as well as ANSPs plans like new system procurement (see
Figure 17). Once agreed on the LCIP, all ANSPs commit to meet the agreed capacity target.

Year N-1 Year N Year N+1
Define capacity Review DeVe"_JP
profiles for capacity capacity
years N+1 to summer plans years
N+5 year N N+1 to N+5
Review implementation Agree &
progress & develop ECIP publish ECIP
years N+1 to N+5 years N+1 to
N+5
Sign &
LCIP LcIP H\ : g
analysis & continuous LCIP years
support update N1 s
N+5
Develop &
publish
ECIP Status
Report year
N

Figure 17 ECIP/LCIP update cycle (see Ref. [10])
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Figure 18 Definition of predefined ATFCM solutions at network level: involved actors

The description of this process will include both long and medium-short term, due to being a
long process, through all the phases. The management of predefined ATFCM solutions at
network and local level is developed by CFMU, in a whole process for scenarios selection,
implementation and modus operandi. CFMU performs a set of tasks (ATFCM simulations,
meetings...) in order to identify scenarios and to define a scenario management system. At
this level, a scenario is the description and the resolution of one traffic situation causing a lack
of capacity for the given demand.

The nowadays objective of the ATFCM scenario management system is to ensure seamless
and continuous ATFCM operations from planning to tactical phase. It is based on
stakeholders’ cooperation to discuss and agree on predetermined routing scenarios (including
response scheme to answer to critical events), their conditions of application (modus
operandi), their procedures for execution and their monitoring.

The phases included in this process are the following:

planning phase: covers a span of 1 year to 1 month previous to the operation. Based
on CFMU-NOP scenarios, a set of scenarios is proposed for the Anticipation Phase
Scenarios assessment;

anticipating phase: covers a span of End of the Planning phase to 1 day previous to the
day of operation. On the time scale, the Anticipating phase is superposed on the
CFMU-NOP validity time period. CFMU-NOP scenarios are the drivers in selecting
Scenarios for implementation. A feedback process for the Planning Phase is in place
by CFMU;

reacting phase: covers a span of End of the anticipating phase to 1 hour prior to the
operation. Once Implementation scenarios are implemented, a set of measurements
are in place in order to monitor the scenarios. The feedback system is in place in order
to perform post-analysis of the Anticipation phase.

The outputs of this process include CFMU-NOP published ATFCM scenarios and simulation
results. To obtain these outputs, it is necessary to obtain the available opening schemes
including airspace structure and related capacities from the national ANSPs, the previous
predefined scenarios from the CFMU, CFMU-NOP if selected output scenarios are needed for
the CFMU-NOP coverage period, the feedback sub-process all along the process and the
planned traffic demand (standard or specific considered events).

All this information is collected mainly from CFMU’'s historical data and know-how and
ANSPs. Although all this information not being timely critical, it is necessary to obtain it with
plenty of time to develop all the process properly. However, network manager experts think
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that within the process, the most critical information is the unconstrained traffic demand,
together with the precision of AOs intentions, to obtain high-quality solutions. It is important to
know in advance the adaptability of capacity to traffic demand. For this reason, network
experts think that a fruitful on-going improvement will be the formalisation and generalisation
of the scenario management under the DMEAN context.

Al.5
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Figure 19 Publish seasonal schedule: involved actor s

Most air transport value is associated with being able to market and fly a network of routes
and frequencies that are commercially attractive, i.e. where demand for mobility by the
travelling public can be profitably met.

A further significant source of value derives from having a robust and repeatable/predictable
schedule around which all an airline’s resources are configured. Although most judgements
that airlines need to make in this respect are outside ATM'’s direct influence, ATM does
nevertheless potentially influence some timetabling aspects. There is significant ATM
influence in ATM capacity configuration, ATM operational performance and on En-Route
delays.

Therefore, before establishing the schedule, airlines need to make numerous internal
judgements on asset utilisation such as the number, type, readiness, etc. of “spare” aircraft,
the amount of “buffer” time needed to be added to block times to accommodate variable
conditions, for instance: variable taxi times at large airports and variable queuing time — both
on the ground and in the air — at and around busy co-ordinated airports, etc (see Figure 20).

Where regular En-Route delays appear (attributable to the ATM process), they tend to extend
block times, and this degrades air transport value. The fact that these delays are rarely
consistent— even less than delays arising from airport queuing —impacts airlines assets
utilisation and the predictability of their schedules.
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Figure 20 Inputs for the definition of timetable

In order to establish the flight schedule the Flight Schedule Department schedules the flight
programme of the airline for each season one month before the date of the flight. It takes part
in the IATA Airport SCs and it creates the Airlines Operator (AO) Flight Schedule based on
the business strategy and on management objectives of the airline as well as aircraft and
flight crew resources (see Figure 21). Moreover, it defines flight duration according to the past
flight duration. Airports and Airline Associations take part in the Flight Schedule Generation of
the Flight Planning Department.

FORECASTED HISTORICAL DATA OF
PASSANGER DEMAND PREVIOUS SEASONS
AIRCRAFT \, /
AVAILABILITY \
FLIGHT SCHEDULE
DEPARTMENT '\
NETWORK
TURNAROUND —
TIME I STATIONS
MAINTENANCE <«—p ATTEMPTEDFLIGHT = prys

SCHEDULE

FLIGHT SCHEDULE BY
SEASON (6 MONTHS)

Figure 21 Flight schedule generation
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Problems with Schedule generation appear due to the interaction of the different airspace
users. Military airspace users have growing needs for larger training areas due to the
development of more sophisticated radars, new training equipment ... Therefore, one year in
advance they publish their initial plans (participants,...) which they refine later as two months
in advance they have to give in more detailed information, and one day before the event they
specify the area used and coordinate with civil users. Flight planning can not be done earlier
due to weather forecast constraints. If the event takes place in different countries, every
country is responsible for itself.

Military users highlight that they only get to know civil statistical data one week in advance
which is usually not enough for good plan coordination; they need more accurate day to day
information.

Airspace users complain about the lack of feedback from CFMU and the little information
which is shared. They say physical airspace capacity (which implies restrictions for them) can
be predicted, but that the airline does not get this information until three hours before the flight
scheduled time of departure (STD). The information is there but not arriving on time. They
suggest traffic demand forecast being based on flight programmes because they are very
exact.

6) +& 1.*+7$4 *) &J/1&*+ )& %*%+%.*
A2.1

( Plan traffic and airspace requirements

[ Update monthly RAD and CDR segments definition ]

Users Network Manager ¥ ANSP

Figure 22 Update monthly RAD and CDR segments defin  itions: involved actors

The Route Availability Document (RAD) concerns the IFR flights and is published by the
CFMU in collaboration with States and AOs, via the CFMU web site and the European
Aeronautical Information Services (AIS) Database (EAD), 34 days prior to the relevant AIRAC
cycle (see Ref. [13]).

RAD is available in electronic format via internet as eRAD document. EAD allows
downloading the eRAD making it available to Flight Planning Applications used by AOs and
Flight Plan Service Providers (FPSP). It adheres to AICM (Aeronautical Information
Conceptual Model) and is based on the XML compliant AIXM (Aeronautical Information
eXchange Model), what ensures a common format for Enhanced Tactical Flow Management
System (ETFMS) segments RAD and CDRs. Its main objective is to facilitate flight planning in
order to improve ATC capacity management while allowing AOs flight planning flexibility. It
provides a single, fully integrated and coordinated routeing scheme. Except where otherwise
specified the RAD affects all airspace.

This document involves a heavy civil/military coordination. Any change has to be discussed
and agreed by both authorities in meetings where different options are studied and discussed.
Such options might be originated by both parties, the civil and the military although the latter
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keeps the preference over airspace as States are sovereigns of it. After a suitable solution is
found it is sent to a civil/military mixed Commission, which finally approves the change which
is then published in the AIP through the next AIRAC cycle.

National ATS routes, including CDRs, are the data required by this process. This information
is collected through the national AIPs and it could be finally assessed by the Environment
Validation Tool for ETFMS.

Actors involved in the process depend on each State. For instance, in Spain, CIDEFO is the
main actor involved. This schema is roughly replicated all over Europe.

All this process requires a minimum of 2 months but can require much more for several
concurrent changes. The RAD publication process (see Ref. [13]) is as follows:

Day Process Action
D -56 Finalisation of States requirements States
D -56 Notification to States “one week to cut-off” CFMU OpsD
D-49 Cut-off. States provide amendments to CFMU OpsD. States
Two weeks to compile the RAD and to resolve errors/conflicts CFMU OpsD
D-34 Publication CFMU OpsD
Two weeks to assess impact of new restrictions CFMU OpsD
D-14 Results of impact assessment of new restrictions CFMU OpsD

Changes/amendments to be promulgated on “What is new” on | CFMU OpsD
the website

D-10 10.00 CET Teleconference for States to present changes for the | All
D + 38 AIRAC and to resolve issues

D-10 Freeze of ENVironment tape for AIRAC CFMU OpsD

D-5 Publication of consolidated Changes Document CFMU OpsD

Table 4 RAD publication process

Due to the almost “political” nature of this process, most of which is long term, experts are not
confident in SESAR bringing significant changes. However, common procedures throughout
Europe will help to ensure certain harmonization.
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Figure 23 ASM level 2: involved actors

The dailly CRAM/AUP elaboration is basically a matter regulated by FUA legislation and
specifications. The process starts the day before the operation (d-1), when each of the so-
called Approved Agencies (AA, both civil and military organisations entitled to request
airspace reservations) collects all its internal requests, de-conflicts them in case of any
overlap, and then handles them at the local AMC not later than 10:00 Co-ordinated Universal
Time (UTC). National AMCs inform the CFMU about the DR availabilities and following that,
the CADF broadcasts a CDR Availability Message. They consolidate all this in a plan called
Airspace Use Plan (AUP), which is harmonised all over the ECAC and is published ASAP and
anyway not later than 14:00 UTC, covering a whole 24 hours period from 6:00 UTC of the
next day to 6:00 UTC of the day after.

The AUP is then transmitted to the AAs, including ACCs, Flow Management Positions (FMPs)
and to the CFMU (Central Airspace Data Function) as well as to adjacent AMCs in case
bilateral agreements are in place at this purpose and ATS Reporting Offices and Military.

The AUP is not transmitted as such to the Airspace Users, but its information is broadcasted
by means of consolidated, standard message called Conditional Route Availability Message
(CRAM). The CRAMSs contain mainly CDR1 and CDR2 status changes.

In order to get advantage of possible cancellations of previously reserved airspaces, it is
possible to issue One or 2 UUP (Updated Airspace Use Plan) on the day of operations. The
airspace that is object of the UUP shall be available not earlier than one hour from the UUP
dissemination, the recipients of the message being the same as for the AUP. Thus the
network effect is not propagated and control benefits will be exploited only on a tactical basis,
that is, by the local sector controller or the ACC in general.

The experts asked listed the following information required by the process:
the list of available CDR2?
the list of temporary closed permanent routes and CDR1,;
the list of active TSAs and AMC manageable Restricted and Danger Areas;

the list of Reduced Airspace restrictions (other R or D areas not suitable for AMC
management);

the list of RCAs as appropriate (optional);

2 The CDRs are of three types. Type 1 includes routes which can be planned throughout all the AIP validity period
unless unavailability is communicated via a message (CRAM1); in a symmetrical way, CDR2 can be planned only
upon reception of the correspondent activation message (CRAM2). Finally, CDR3 are non plannable routes which
can be only use tactically and only upon ATC instructions.
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military areas activation plan and ANSPs opening schemes and predicted traffic
demand in order to generate the AUP and then the CRAM,;

AUPs list of CDRs planning to change status the next day;
additional information when necessary;

According to the experts, the information provided is rather stable although it may change
from d-1 to d. To asses this information in terms of accuracy/stability/completeness they
proposed the following plan:

construction of a manageable and non manageable airspace plan at national level,
using national tools when they exist (LARA is not yet operational, it is a demonstrator
under development) and then pushing the data to CFMU Interface for Airspace
Management (CIAM);

support of the AUP exchanges by the CIAM,;
generation of UUP messages as an AUP update.

The most critical information which limits the quality of the output of this process according to
experts is:

the definition of the particular TSAs;
unconstrained traffic demand using all CDR segments;
updated military airspace demand.

The limiting factor is that civil-military processes are not harmonised in the whole ECAC area,
therefore different level of accuracies arise. For the performance assessment and monitoring
of this process, military KPIs are defined, the surface of the requested areas from FL-200
(included) and above is collected and a programme named PRISMIL is developed to measure
it.

It is important to be aware of the improvements going on or needed in order to be up to date
with the state of art and try to look for new improvements. ANSPs experts said that initiatives
are ongoing to merge two figures: the FMP and the AMC, because this should ensure timely
coordination and ultimately a more efficient airspace management. This would enhance the
process by eliminating all the coordination work which has to take place, and it should assure
better cooperation between CIV and MIL authorities and ultimately lead to more airspace
available.

When asked whether any short term improvements were going on or necessary, ANSPs
agreed that due to the fact that many SESAR systems are still not in place, no more
improvement than those from SESAR would be really beneficial.

From the network manager’s point of view, a few other improvements have been planned in
order to improve the process:

more dynamic(twice per day) airspace updates through UUPs (eCRAM message);
network assessment in cooperation between CFMU and AMCs;

implementation of a Military Liaison Officer (MILO) function in the CFMU (CADF) to
propose alternative solutions to improve the network before AUP and CRAM release;

automation of data exchange between CFMU and national tools;

a test to pass the CRAM message via ATFM Information Message (AIM) for CDR2 is
ongoing. The impact on environment, route length and delays is analysed. Intermediate
results seem to be very positive. The new CFMU12.2 system allows creation,
maintenance and promotion of AUP via the new CIAM application as well as traffic
monitoring against AUP decision;
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CIAM + eRAD;
disseminating CDM availability in the day of operations;

provision of real time data: continuous update of airspace demand, new request and
cancellation after UUP2, presentation of real time activation and de activation of areas
from LARA to Airspace Data Repository (ADR) at MILO position in the short term.
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Figure 24 AOC flight planning and IFPU validation: involved actors

Actors currently involved in this process are Network Manager (CFMU) and Commercial
Users. One of the most important roles amongst the last ones is the Flight Dispatcher, who is
responsible for preparing and filing the operational and ATC flight plan.

Currently there are three options for filing an IFR Flight plan:
1. personally through an ATS reporting office;

2. Repetitive Flight Plan (RPL), used for those IFR flights operated regularly on the
same day or days of consecutive weeks and on at least 10 occasions, or every day
over a period of at least 10 consecutive days;

3. Direct Filing.

The RPL is an option that is being used by several smaller, less organized airlines having no
own dispatch department as such. The real time FPL-Management is then done by the Flight
crew themselves.

The aim of RPLs (see Ref. [14]) is to reduce the workload of the AOs, as each flight operating
on a RPL has to be submitted only once per season, rather than having to submit an
individual flight plan for each day of operation of that flight. RPL validity periods are split into 2
seasons: winter and summer. The AO has to send their seasonal RPL submissions no later
than one week before the start of a new season or the first day of operation in that file.

A RPL may be modified at any time during the validity period, with a minimum of 3 working
days notice to the RPL team. Where that time parameter can not be respected due to short
notice changes, the AO can send appropriate modification messages directly to the Initial
Flight Plan Processing System (IFPS) not earlier than 20 hours before the Estimated Off
Block Time (EOBT) of that flight, and to other external Air Traffic Service Units (ATSUs) as
necessary.

The general procedure for the correction of invalid RPLs is made by the RPL team where
possible and the originator of that file may be provided with feedback for such corrections.
Where the correction is not clear to the RPL team, coordination with the AO shall be effected
by the RPL team. If no contact with the AO is established, the invalid RPL or submission is
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rejected by the RPL team with an accompanying explanation of such rejection. In this case
the AO has the responsibility of re-submitting corrected data.

Upon receipt of a feedback message sent by the RPL team informing the AO of any
modifications to the RPLs, the AO informs the RPL team immediately if the modifications
made to that submission are not acceptable. If no such response is received from the AO, the
changes made to the submission become effective.

When asked about the RPL submission process, the commercial airspace user experts
agreed that the RPL program could change many times during each season depending on
the AIRAC cycle. They also pointed out that airlines do not receive feedback in advance on
ATCFM regulations that will have an impact on flight programmes even if the CFMU knows
exactly the lack of capacity for each airport.

The third option for IFR Flight Plan, direct filing, is currently the most sophisticated method for
handling IFR-Flight plans. Advanced systems ensure coherence between FPL, Flight
Management System (FMS)-Database and Flightlog and optimize the FPLs to achieve cost
efficient FPLs taking into account fuel use, route charges, route availabilities, airspace
constraints and time parameters. The resulting FPL is then automatically filed to the relevant
ATC Systems.

In the case were AOs are unable to submit their flight plan or associated messages directly to
the IFPS (e.g. no Aeronautical Fixed Telecommunication Network (AFTN) or Airline
Telecommunications and Information Service (SITA) terminal), they have to submit the flight
plan messages to the ARO of the departure aerodrome. It is the responsibility of the ARO to
ensure submission to the IFPS for processing of any flight plans or associated messages
relating to IFR/GAT flights or parts intending to operate within the IFPS Zone (IFPZ). AOs
ensure that the flight plan or associated message is always submitted either directly to the
IFPS or to the ARO at the departure aerodrome.

When a message submitted to the IFPS for processing has been acknowledged, the IFPS
sends a copy to the ETFMS where the flight is analysed for any flow regulations that may be
relevant for that flight.

CFMU made available to users a cloned Initial Flight Plan Provisioning Unit (IFPU) system:
IFPS Validation System (IFPUV) in order to facilitate the AOCs work and to make the
communication between these two more effective. This system enables those originators who
so wish, to submit their flight plans to a dedicated test system for validation, prior to their
submission to the operational system.

Moreover, to support the filling out of the flight plans CFMU gives access to AOs to the
Dynamic Route Catalogue (DAEDALUS). This tool is embedded in the IFPUV and can be
described as a dynamic Route Generator: it provides one or more routes according to a
series of conditions such as city-pair, aircraft-type, and time of departure... The purpose of
this application is to improve flight plan quality and decrease the workload of staff involved in
Flight Planning.

Following airspace users advice, DAEDALUS would be more efficient if it took into account
the daily constraints. Also they complain about this tool not being fully implemented yet.

There are two on-going improvements with which experts agree already planned; on one
hand to achieve a single FPL process as a final target. On the other hand to get an
harmonised 4D trajectories between airport operators on one side and ATFM on the other
side via CFMU environment.
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Figure 25 Optimisation of flight plan: involved act ors

ATM has a direct and significant influence on airlines’ ability to operate their schedules. The
en-route delays can be due either to shortfalls in ATM operational performance (e.g. staff
shortages, sickness) or to a shortfall in capacity design and/or its configuration. Note that
intrinsic to ATM capacity is the airspace and procedure design which reflects a value trade-off
between capacity to handle flights without delays and optimal routeings and levels. Moreover,
Airport-related delays have been on the rise in recent years, contributing to increased buffer
times in airline schedules with consequent loss of airline asset productivity and increased
operating costs.

The ATFM is applied to deal with capacity shortfalls due to adverse weather conditions,
inadequacies in the airport slot scheduling process and ATM related issues. The purpose of
ASM, as well as Traffic Flow Management, is to make the best use of the available airspace,
considering the Traffic Demand and the Airspace demand as well as the Airspace Capacity.
Relying on more dynamic procedures will allow using the available airspace in a more
efficient manner. One of the major challenges of these evolutions is to ensure that the
airspace users are timely informed on the airspace and route availabilities (see Figure 26).

The CFMU developed the CIAM (CFMU Interface for ASM) to support ASM. The results of
these operations, e.g. the content of the Airspace Usage Plans (AUP & UUP) are stored in
components of the Airspace Data Repository and are accessible to the airspace users.

The access to a dynamic route catalogue, like DAEDALUS and Aircraft Operator What-If Re-
routing (AOWIR), enables the AOs to identify the best route options. Static Route Catalogues,
i.e. catalogue of routes prepared several days or weeks before the day of operation are no
longer a suitable solution when the availability of the routes is changing dynamically. The
dynamic route catalogue investigates the possible routes between a selected City-Pair, taking
the most up-to-date airspace data into account. Its initial purpose is to give the opportunity to
the users to find alternate routes for delayed flights or when removals of airspace restrictions
allow new route opportunities.

The next evolution of the Aircraft Operator What-If Re-route (AOWIR) is to allow the AOs to
investigate alternate routes for any of their flights, not only those which are delayed. This
should be available on May 2009 according to EUROCONTROL.

Moreover, since January 2008, IFPS performs the revalidation of FPLs following airspace
closure. The purpose of FPL reprocessing and effective dissemination of flight plan
amendments before EOBT is to ensure FPL consistency before departure between airspace
users, airports and ATM.
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Figure 26 Optimisation of flight plan (see Ref. [12 ])

ATFCM should contribute to the optimisation of flight plans by the airlines. When asked about
their opinion on this matter airlines said they would appreciate if the CFMU could provide
assessment about best option of airspace use. They agreed that for each flight they needed a
search route program capable of taking advantage of current CDR and RAD. Such
programmes could help companies save fuel and reduce CO, emissions.

Airlines also complain about the lack of information available. They say they use Route
Catalogues for each pair of origin/destination airports and historical data from the companies.
They would like to have access to a fully enhanced DAEDALUS too, so they just use Data
Bases of routes.

It's possible that rerouting may occur, and the causes or reasons which may conduct to it are:

reducing delay rerouting: The AO investigates alternative routes that avoid congested
areas referring to the daily network news for suggestions and using the AOWIR. The
AO may consider filing an FPL at an alternative flight level. It is important that pilots are
briefed about which flight levels in FPL have been filed so as to avoid an ATFCM
regulation;

unusual situations: Low Visibility: In the event of low visibility at destination airport, the
CFMU suspends flights with unknown Runway Visual Range (RVR) capability, delays
flights with insufficient RVR capability until the end of the low visibility period and
assigns slots to flights with sufficient RVR capability within the low visibility period;

closure of aerodrome: The CFMU assesses the duration and nature of the closure. It
accepts the FPLs in IFPS and regulates them either suspending flights in the event of a
longer closure, or delaying flights to arrive or depart when the aerodrome is opened;

closure of airspace: The CFMU will assess the duration and nature of the closure and
either close the airspace in the CFMU Environment database and consequently reject
all relevant FPLs, or accept the FPLs and regulate them (either suspend flights in the
event of a longer closure, or delay flights to arrive or depart when the airspace is
opened);

strikes: The CFMU procedures are similar to those for closure of aerodrome or
airspace and are adapted to specific local conditions;

ATFCM Contingency: In the event of the system failure a contingency procedure will be
started and instructions will be issued by the CFMU. To permit resumption of slot
allocation following recovery, AOs should continue to send flight plans and flight plan
update messages to IFPS throughout the whole period of operation of the contingency
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plan. Depending on the level of severity of the failure, AOs may expect significantly
higher delays than normal.

When any of the causes mentioned above requests a rerouting, the user of the AOWIR
function is able to make a series of consultations in order to assess different scenarios. The
Aircraft Operator can either choose an alternate route from the static standard route
catalogue or generate a new route by means of the dynamic route generator or enter
manually their preferred route.

Although it is possible to make several consultations for a suitable re-routing it is possible to
apply only one re-route per flight. Whenever a suitable re-route has been chosen after any of
the causes mentioned above requests a rerouting, the user uses one of three possible flight
plan re-filing options:

option la: change the flight plan. The IFPS proceeds as if a change message had been
submitted by the user. As a consequence, the CFMU updates the original flight plan
and distributes it to the appropriate ATC addresses;

option 1b: cancel the existing flight plan and generate a new flight plan. In certain
circumstances there could be a mismatch between the last known EOBT stored in
IFPS and the latest known EOBT stored in ETFMS. If such a case occurs, then the
IFPS does not proceed as if a change message had been submitted by the user but
distributes an FPL Cancellation message to the appropriate ATC addresses, an ACK
message to the CFMU and to the originator of the initial FPL. Then a new FPL is sent
to the appropriate ATC addresses using the latest known EOBT from ETFMS. The
message contains all the flight plan details of the re-routed flight as accepted by the
CFMU;

option 2: re-file the flight plan via AFTN or SITA whenever the CFMU simultaneously
initiates a flight plan cancellation and a slot booking. When a flight plan cancellation
message is submitted by the user, the IFPS proceeds to distribute a flight plan and slot
cancellation message to the appropriate addresses - i.e. ATC, CFMU, originator of the
initial flight plan message. A re-routeing notification message and a slot improvement
proposal is generated by the ETFMS and sent to the CFMU. After the reception of an
ACK for the CNL message, the user files a new flight plan to the IFPS Units in
accordance with the normal rules and where appropriate to all relevant units outside
the IFPS distribution area. The route in the new flight plan shall be fully consistent with
the one provided within the Rerouting Notification (RRN) message.
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The traffic between Europe and America is dominated by three major axes (see Figure 28).
First, there is the axis linking Europe and the Middle East to North America (excluding
Alaska). Second, there is the axis linking the Eastern seaboard of North America with the
Caribbean, South America and Bermuda. Third, there is the axis linking Europe to the
Caribbean and South America. A substantial proportion of NAT traffic, namely that operating
between cities in Europe and those in North America operate on the first axis.

Figure 28 NAT tracks

The major traffic flow between Europe and North America takes place in two distinct traffic
flows during each 24-hour period due to passenger preference, time zone differences and the
imposition of night-time noise curfews at the major airports. The majority of the Westbound
flow leaves European airports in the late morning to early afternoon and arrives at Eastern
North American coastal airports typically some 2 hours later - local time - given the time
difference. The majority of the Eastbound flow leaves North American airports in mid/late
evening, arriving in Europe early to mid morning - local time. Consequently, the diurnal
distribution of this traffic has a distinctive tidal pattern characterised by two peaks passing 30°
W - the Eastbound centred on 0400 UTC and the Westbound centred on 1500 UTC.

Although a number of fixed trans-Atlantic tracks exist, the bulk of traffic operates on tracks
which vary from day to day dependent on meteorological conditions. The variability of the
wind patterns would make a fixed track system unnecessarily penalising in terms of flight time
and consequent fuel usage. Nevertheless, the volume of traffic along the core routes is such
that a complete absence of any designated tracks (i.e. a free flow system) would currently be
unworkable given the need to maintain procedural separation standards in airspace largely
without radar surveillance.

While the NAT Region as a whole is not saturated, a capacity shortfall can occur in the
busiest part of the European/North American axis where aircraft may not obtain the desired
route or flight level and therefore must be re-cleared on a less optimal flight profile.

When the route of a message submitted to the IFPS for processing contains a North Atlantic
track, the IFPS verifies its availability and correctness according to that information provided
by Gander and Shanwick (Gander and Shanwick Centre issues North Atlantic tracks). The
IFPS also confirms routing compliance with any North Atlantic European Routeing System
(NERS) Common Portion that may be specified in the NAT Eastbound Oceanic Track
Structure signal sent out by Gander and Shanwick. NERS routeings themselves exist only
within the so-called ‘Common Portion’ area, using a system of ‘Coastal Fixes’ which are either
Oceanic Exit Points in UK and French airspace, or Landfall Fixes in Irish airspace and ‘Inland
Navigation Fixes’ (normally eastern/southern UK UIR boundary fixes). Beyond these Inland
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Navigation Fixes, so-called ‘Non-common Portion’ routes are promulgated by the CFMU for
ease of flight planning reference through to system airports outside of the UK.

Users and network manager agreed that the traffic demand forecast is initially based on
historical data and statistics such as traffic statistics and delay statistics, and is continually
refined as long as information on forecasted airspace usage becomes more accurate. At the
pre-tactical level, 7 days before the day of operation, the traffic demand forecast takes into
account the traffic demand of the same day of the previous week. This activity permits AOs to
optimise their routings (including flight levels) on the basis of traffic demand reference. The
Airspace users are responsible for the incorporation of Out of Region Demand, e.g. North
Atlantic. The traffic entering from the North Atlantic is thus integrated into the planning
processes (see Figure 29).

The civil airspace users interviewed answered that they didn't only use historical data and
statistics in order to prepare traffic demand forecasts because they have very exact
programmes of their own when asked if there were specific traffic orientations which had an
impact on reference traffic demand.

The goal of the process is to prepare and file a flight plan which then is validated / corrected
against constraints reflected in the NOP. The Central Air Traffic Flow and Capacity
Management Unit (CATFCMU) informs the AO on the risk of delay (if any). In case of delays,
the CATFCMU provides the AOC with the congested airspace volume and/or flight segments
where requested FL and/or route are overused. Finally, alternative options are presented to
the AO.
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Figure 29 Updating of the NOP by AOs
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Figure 30 Planning of aircraft operations at the ai  rport: involved actors

The seasonal planning has an impact on ATM service provision by ATC. On the one hand this
relates to special event handling and the planning of human resources, on the other hand this
relates to airspace capacity and routing availability.

Coordination between airports and ATC is not established on a regular basis and depends on
the State. For instance, in Spain, where the airport manager is the same entity as the ANSP,
such coordination is established more directly. However, as the NOP and all the
performances reports are publicly available, it is reasonable to think that both the airport and
the ANSP will react in the same way to the same input even if formal coordination should not
be in place.

Some airports, e.g. the hub airports, may increase their air side capacity (e.g. runway
throughput, taxiways) by specific operational measures. On the medium term time scale,
these may imply significant changes such as 5% to 10% of increase in capacity. In some
cases (typically the biggest airport of a multi-airport TMA like Paris CDG) ATC can not react
accordingly, the capacity of the TMA turning out to become a limiting factor to the airport.

Lack of ATC capacity provision, however, is not the only limiting cause. Environment
constraints are also important as well as the technical, procedural and even human factor
ones. For example, lack of an AMAN/DMAN can be limiting the capacity of a TMA. It is
important to consider the airport and the TMA (when not even the en-route adjacent sectors)
as a whole system.
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Figure 31 Airspace configuration optimisation manag ed at ACC level: involved actors

The airspace configuration optimisation process is very dependent on the State where it is
developed; hence answers from participants were really dependent on this factor. For
instance, in some countries this process is done considering the year as split in two periods:
summer (April to October) and winter (November to March). During the winter period of year
n, the configurations to be operated in the summer of year n+1 are established.

The optimisation main criterion is safety, as simulations are performed with the reference
traffic and the results are selected in such a way that configuration with saturation are
rejected. Moreover, also operational criteria are taken into account, as the number of
configuration changes permitted in the same shift is limited due to obvious human factors
considerations.

Such medium term plans are progressively refined as the actual number of controllers and the
shift organisation for each ACC is arranged with a 3-months cycle as a function of the
published reference configurations and the overall amount of hours worked in the past cycle.
This information is finally refined and updated each week (the centre's week plan is then
issued).

Following experts’ advice, the critical information within this process is the traffic forecast. For
each week of the year, reference traffic is defined based on historical data and traffic
variations forecasts which in turn depend on many factors (macroeconomic data, special
events etc.). Used information is internally available by means of periodic reports, simulation
studies and electronic data access systems.

The foreseen traffic for a certain week can be updated even the week before. The variation is
however relatively small if compared with the previous predictions unless extraordinary /
unexpected events happen in the meantime. In order to cope with this, the reference week
traffic is increased by a certain parameter (peak coefficient) to get a "high" scenario.

Also airport expected movement predictions are available, although their reliability is not as
high as the one of airspace traffic forecasts. Using such data is therefore of limited benefit.
Input uncertainties in the airport predictions, albeit significant, are not taken into account
because the system has no filtering capability.

For this reason, to improve the process, experts think that real data from Airspace Users and
reliable airport movements’ data would be very beneficial to increase the process output
accuracy.

In the current situation, short-time improvements are basically aimed at improving predictions
accuracy and input data reliability. SESAR and its System-Wide Information Management
(SWIM)-based NOP should bring significant improvements, as the predictions should be
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based on Self Briefing Terminal (SBT) and not on historical data predictions. Hence, experts
are confident that this process will benefit a lot of the new changes provided by SESAR.
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Figure 32 Airport configuration optimisation manage d at airport level: involved actors

The seasonal planning allows balancing departure peaks, arrival peaks and total demand.
The planning of demand leads to a better view of the airspace and airport needs, in order to
deploy the network without problematic bottlenecks.

In this planning phase, the Stand Planner of the airport refines and adapts the seasonal slot
allocation plan via subsequent versions of a pre-tactical slot allocation plan towards a tactical
slot allocation plan. The pre-tactical planning phase covers the timeframe starting 7 days in
advance of the day of operations and reaches to about 2 hours before the event on the day of
operations. At the day before operations, the planner includes the latest information on ATM
scenarios, events, change proposals of airlines, and weather forecasts. The result of this
process of refinement is a final pre-tactical slot allocation plan including a detailed stand
allocation plan that describes, for the day of operations, exactly when each flight should go in-
and off-block at which stand at the airport. Two hours before operation, this pre-tactical plan
will be published as the tactical slot allocation plan to be modified only in case of unexpected
events.

Note that many flight plans are submitted late or even very late before or even at the day of
operation. An estimate for Heathrow is that 3% of the flights are submitted late, a few days
before the day of operation. Airport experts mention that this uncertainty is being taken into
account by doing only short term, reactive planning.

Moreover, some late changes can be made by ATCOs. In the case of Heathrow airport, for
instance, ATCOs may also amend a submitted flight plan, using the Tower Electronic Strip
system.

With this system, controllers can send a formal ATS message indicator for delay (DLA) delay
message for a flight plan. Moreover, they can change a Standard Instrument Departure (SID)
in a limited way: at Gatwick airport for instance, for aircraft heading East departing the
westerly runway, there is the option of a ‘Tactical SID’ which turns 180° via North instead of
the usual turn 180° via South, if the pilot agrees, to increase runway throughput. Furthermore,
at any airport controllers can change the SID to depart from a different runway. Controllers
however cannot change the flight plan routing and they cannot issue a completely different
SID.

Consulted airlines experts refer to their own operation and agree with the figures provided by
airport experts: around 15 late flight plans changes out of 600 flights a day. They added that
the portion of flight plans submitted late or changed depends strongly on the day of operation,
and theses changes are mainly caused by ATFM regulations.
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Airports remark that stand allocation is just one of the main recourses of an airport; i.e., it is
part of the plan and it only determines airport capacity when it is the limiting factor. Stand
allocation is a dynamic process that uses, as many other air transport processes, protection
buffers to avoid stand overlapping. The buffer depends on the arrival and departure
predictability, which is a variable that may change depending on the traffic demand (peak and
valley demand hours) and the traffic profile.

Otherwise, airlines have the sensation that the current system is orientated to solve the
airport capacity problem, not to help the companies meet the passenger demand. Airlines
would prefer a more flexible system to meet their plans, and to adapt their flight program to
the short/medium demand in a more flexible way.

Major changes can occur that require the airport to coordinate airport capacity balancing
problems. In order to do this, the airport needs to be aware of changes in demand due to the
seasonal planning. Airport experts discussed these situations and arrived to the following
conclusions:

slot coordinators continually inform the airport on demand changes. They are also
responsible for maintaining the airport planning using both the arrival and departure
capacities delivered by the airport authority;

airport experts think that capacity unbalancing problems are produced by the shifts of
traffic evolution which are not timely shared between all the stakeholders involved in
airport operations;

changes in demand may occur suddenly or slowly, but airports always find it difficult to
react due to adaptation inflexibility of the infrastructure. Examples of these changes
are:

DHL moving all flights from Brussels to Leipzig;
bankruptcy occurring last years e.g. in Brussels and Zurich;

changes due to the economic crisis: Airlines adapt demand, and Airports are
facing deficits.

airports with a long tradition in coordination and negotiation on optimal distribution of
demand over the day exist. Two examples were highlighted:

Schiphol, where years of discussion have been going on to adapt traffic demand
to a 3/3 peaks departure/arrival traffic. This schedule can even be further spread
over the day;

Heathrow with an almost flat departure/arrival scheme over the day.

The final conclusion reached is that in order not to waste slot and stand capacity, it is crucial
therefore that all airports are involved in any demand change decisions made by Airlines as
early as possible.

In all cases, with and without slot coordination, there is a need to balance scheduled air
transport operations over the day in order to make most efficient use of available capacity. It
is important to know how effective the coordination process is using the resources available
today. As said before, it is important to look at the figure of the slot coordinator who
continually updates the airport on any changes in demand and is also responsible for
maintaining the airport planning using both the arrival and departure capacities delivered by
the airport authority.

As different airports work in different ways, two examples were given on different ways of
trying to fight capacity problems:

some airports may declare less capacity than they can provide to take unforeseen
situations into account;
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in others, runway capacity is agreed to beforehand according to an “expected average
delay” criterion. In other words, it is not possible for airports to declare less capacity to
have extra headroom for unexpected events.

The issue of the airport being involved in the balancing between airport and airspace capacity
came up as an important one because coordination in this matter could avoid mismatches
between these capacities. Questions such as how well is the airport involved in en-route
capacity planning, solving issues in order to ensure sufficient capacity to feed the airport and
to accommodate airport demand in an undisturbed way, and what would be the
consequences of airport deciding to shift or increase the number of inbound or outbound
peaks, how well is this co-ordinated with CFMU and other airports to ensure available en-
route capacity arose.

Experts are also concerned about some persistent problems of unbalanced conditions
between airport and airspace capacity. Examples are some high density, multi-airport TMAs
that can not easily support RWY full capacity operations. Reasons can be complexity of
operations, systematic lack of airspace and problems to accept unlimited workload by ANSPs,
being not always able to adapt available manpower capacity to changing conditions.

Most experts agreed that the airport does not get very much involved in en-route capacity
planning because their function is limited to requesting extra airspace capacity when
detecting that it is not able to match airport capacity.

They think airports cannot contribute much to decrease network overload situations although
airlines may take slot declarations of other airlines into account for their planning. But they
hope that SESAR may play a role in the integration of airports in a decision making process
for en-route capacity planning, although they also think airports will most probably not play an
important role in the final decision. Airlines see themselves as not being much involved in
long term capacity planning of the airports and believe that it would be a great idea if they did.

Regarding the consequences of airport deciding to shift or increase the number of inbound or
outbound peaks comments were that the inbound and outbound peaks at airports are input
for CFMU to do their network Demand and Capacity Balancing (DCB) and that it is difficult to
get a hold of longer term capacity plans of airports because this is sensitive information, so
there is no knowledge about this for the service providers.
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Figure 33 Slot allocation based on both airport and airspace capacity constraints: involved actors

Actual Slot Allocation System takes into account both Airport and Airspace capacity
constraints. It is based on Computed Assisted Slot Allocation (CASA) algorithms.
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AOs have access to the IFPUV system which is a clone of the IFPU system allowing AOs to
perform theirs what-if scenarios and/or to improve the slot request (FPLS) correctness.
Proposal for rerouting based on what-if approach and experience is delivered by CFMU.

After coordination with the FMP, CFMU decides to activate regulations in those locations
where it is necessary. In ETFMS, regulations include the start and the end times, the
description of the location, the entering flow rate and some others parameters. In accordance
with the principle of "First Planned - First Served” the system extracts all the flights entering
the specified airspace and sequences them in the order they would have arrived at the
airspace in the absence of any restriction.

The outputs of this process depend on who it aims:

from one AO point of view, the output of the process is the allocated slot for the given
flight. It is delivered as the CTOT (Computed Take-Off Time) and the default tolerance
window;

from the ATC point of view, the output is a delivered traffic that takes into account its
instantaneous capacity;

on a whole CFMU coverage area scale, the output of the process is a smooth traffic
obtained by applying required regulations if needed.

The information for this process is collected as a result of the coordination between CFMU,
FMPs, AMCs and airports, and is:

AOs to issue a valid FPL for each foreseen flight;

opening scheme and foreseen capacities for the ATC units;
airports to issue hourly capacities;

CFMU-NOP document for the foreseen events;

real-time traffic information;

AUP-UUP information;

what-if tools;

From this, experts think that the most critical information and actions needed are:
FPL has to be filed not later than 3 hours before EOBT;
actual traffic demand due to individual AOs strategies;
an accurate Opening Scheme updated in real-time;
airports hourly capacities.

ANSP experts commented that ATC is dependent on regulations in order not to exceed
capacity, which around the airport aim to prevent queuing of departure and arrival flows. They
agreed that if the sustainable capacity of a runway throughput was less than its achievable
capacity then there would be restriction on airport slots that are more stringent than TMA
restrictions, and queues would not form. Due to the nature of the constraints in play (it is
generally easier to add a sector to a TMA than a runway to an airport) it is usually runway
capacity driving TMA, not the other way around.

When asked about the relationship between the quality of CFMU regulations, the enabling
accuracy of flight executive operations and the declared capacity they answered that the
declared capacity depends on much more factors than only quality of CFMU regulation and
flight operations accuracy, the most important of these being human factors.

It is known that when CFMU imposes delays, it will do that between -3h and -1h before
departure. Later on there may be flight plan changes as well, but these often consist of slot
improvements rather than extra imposed delays.
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Airport experts were asked how late before departure were CFMU-issued delays received
and how. From their point of view, this depends on the airport/country organisation. In those
airports where the ARO offices are located within the airports, OPS environment access to
CFMU information is done via a CHMI (CFMU Human Machine Interface) which is in the
process of being complemented by NOPP. For them, the negative aspect of this approach is
that information is obtained in pull mode (need to be requested) and cannot be technically
integrated into the airport systems. So one possible solution to this would be better
collaborative processes were all the actors are willing to share information in order to benefit
the development of the process.

In respect to airlines and ATC, these receive the information at the same time. CFMU may
even impose delays as late as 30 min before departure, but this is rare. Ground Service
Providers get their information via the airlines (AOC).

It is supposed that Airlines, experiencing lately delayed flights, report delays to the Airport
Authorities. This issue was discussed with the experts in order to know if this is really
happening, how successfully and if knock-on effects appear on other airport operations such
as: gate and stand assignments, airport services, land-side operations (passenger confusion,
security control delays, etc.)

ANSP said that controllers are only allowed to give a start-up clearance if the flight is within
15 min of EOBT. If an aircraft arrives very late, airlines will have to inform the airport about the
flight not making its departure slot. The airport may then decide on a gate change, for
instance, in which case passengers will have to be informed. The problem encountered is that
there is not enough information being shared, and if there was, knock-on effects would be
minimised for gate management and airport services.

ANSP reports delay information to customers 3 hours before departure, which they believe is
reasonably compliant with the Airline’s departure flight preparation processes. Airlines will not
be able to increase their predictability level very much due to pre-departure uncertainties. If
the time of Flight-being-ready-for-departure is laid much earlier, the flexibility to anticipate
availability changes will suffer in a serious way, and on the other hand, if consolidation of
departure time occurs much later, there will be almost no freedom to re-plan anymore, and
capacity that comes available from external sources, may get lost. The chosen parameter
values are an indication of a prosperous choice due to sufficient capacity to rearrange
airspace and network aspects and insufficient capacity to deal with all traffic in an early and
unconstrained way. The best advice is to keep sufficient airspace available to operate all
flights without major delays.

AOs were interviewed to know their point of view on their role in reporting delays. They said
that airlines try to absorb the delay as much as possible, but this can only be done effectively
at the base airport. Delay information is provided to the handlers at the airport of destination
immediately via a delay message containing an updated EOBT. This is important to the
customers waiting for the flight at the airport of destination.

There is a problem in the issuing of slots between CFMU and airports because according to
ANSPs, CFMU does not consider the impact of their slot allocation on airport capacity. The
level of planning of ATC/ATFM and airports is quite different, while airports plan their
operations on individual operations level; CFMU is only concerned on global capacity sector
level. The result is that the CFMU slot allocation normally changes the expected arrival
sequence at the airport which has a negative impact on airport arrival predictability and time
efficiency.

Therefore, slot improvement is an interest of the airline, and non-delayed departure is also an
interest of the airport. Airports are interested in accurate planning and control on occupancy
of gates and stands, and its service provision is dependent on punctuality of operations.

Again this process is improved by CDM agreements between airport and CFMU and
exchange of reliable planning information. This way, timely and accurate planning information
is provided to CFMU, and CFMU adheres to agreed slots and improves slots to respond on
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slot improvement requests. Most important is that CFMU will still adhere to the already issued
slots in case of incidental delays, whilst the Airport, the Airlines and the ANSP are strict in
adherence to the slots by actual departure operations.

A problem arises because airports may not achieve their planned capacity due to CFMU
issued slots. Airports and ANSPs, servicing airport operations, adopt a “non-holding” policy,
were congestion of arrival flows is sufficiently suppressed to be able to avoid holdings. This
creates gaps in the sequence because the planning information used by CFMU and the
accuracy of regulation as practised by CFMU, is insufficiently precise to regulate arrival flows
in such a way that it ensures an undisturbed and continuous flow of arrivals. The
consequence is that capacity gets lost, because the congestion suppression mechanism is so
severe that it suppresses the worst possible bunches in the arrival flow.

Another problem is that CFMU-slot is not contributing according to experts to maximum
departure and arrival throughput at the level of airport operations. The airport throughput may
be compromised by CFMU when too many overlapping slots are assigned since it may be
impossible to adhere to the issued slots given. Note that CFMU does not have to take
departure capacity at airports into account, since in case of exceeding this capacity delays
build up at the airport (and therefore, there are no consequences for airspace capacity).

Experts highlight again the absence of clear communication and data sharing: any aircraft
management activity which is performed by more than one agent and both the planning and
the traffic monitoring under the execution phase are not shared and fully synchronised, will
always have a negative contribution to output performance. CFMU does not share the same
planning data as airports do; in addition, airports do not timely integrate in their systems the
traffic changes produced by CFMU.

Air transport operations are sensitive to reactionary delays when flight scheduling is sensitive
for concatenation of delaying events. This can be caused e.g. by aircraft flying several times a
day between congested airports or between delay sensitive airports, or by too tight planning
on turn-around operations, or by dependency on connectivity at hub airports.

In the eyes of the experts, reactionary delays are due to late arrivals and lack of coordination
on ground operations between ATC, handling agents, airport operators and CFMU. No
statistical information is known related to this, for instance the percentage of delays resulting
in knock-on delays as a result of ground handling re-planning failures.

As a solution to this, experts believe that highly accurate and reliable planning in combination
with more turn around buffer time will make the ATM system more robust to reactionary
delays was proposed. Still, there is a price for robustness; therefore this would be a trade-off.

Hub airports are suffering more delays than other airports, and sensitiveness of airport
operations to connectivity could be the reason. According to the experts interviewed, it's true
that hub operations may have more delays than point to point operations, but the Quality of
Service (QoS) must be measured against the offered services. Spoke to spoke hub
operations offer full connectivity at the hub airport and this is the expected performance rather
than the delay at the hub. Therefore, delay assessment at an airport needs to be separated
between hub and standard operations. Connectivity will enforce and will be a cause of
reactionary delays, but the primary reason for delays will be the congestion of hub airport
operations by lack of resources, as all the airlines are competing for the scarce resources at
these airports which are overloaded.

There is room for improvement by sharing the hub planning with all stakeholders and giving
priority to those operations which may have a delay impact on the global hub operation.

Finally experts suggested some improvements for the future, some of which are already going
on. Actual departure sequence is normally less than optimal, but efforts are being done to
limit this problem such as: design and development of AMAN-DMAN, integration of turn-
around models into the network, Airport CDM only to mention a few. Another on-going
improvement is what-if functionalities that are being provided to users.
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Recommendations for the future also include wake vortices detection technology (actual
departure sequence is often missing maximum throughput due to suboptimal sequencing
regarding wake vortex sequences and this leads to a substantial loss of capacity during peak
hours) which has still to be fully developed, separation standards and procedures taking into
account this issue which are currently being studied (see for reference the EC FP6 RESET
project) and also procedural alternatives to the "First Planned - First Served" policy (see for
reference the EP3 WP3.3.2 where alternatives to this criterion have been analysed).
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Figure 34 Network monitoring managed by the CFMU an  d FMPs: involved actors

A real-time network monitoring is already in place and is managed by Central Flow
Management Unit-Flow Management Division (CFMU-FMD) and FMPs. This process is
supported by the ETFMS which is developed by CFMU and continuously improved with all
stakeholders’ (ATFCM, ATC, airports and AOs) involvement.

With the development of the ETFMS, the CFMU is receiving via an agreed protocol updates
on flights both departing from and/or landing at FAM-enabled areas. These updates are
provided by the ATC systems and based on ATC radar tracks (real time traffic) and flight plan
updates. Real time information regarding airspace, such as Opening Schemes and capacity
related issues are provided by the stakeholders. Version 12.1 improves one of the most
critical information which is the planned and current airspace status.

Experts think that the benefit of this information is a better knowledge of the present traffic
situation, so there is an increase of ATFCM accuracy thus reducing any differences in data
between ATFCM, ATC and airports.

To detect earlier potential overloads and to improve the short term traffic demand forecast,
ETFMS:

monitors flights, regulated or non-regulated, which should have been airborne but have
not been reported as such at the expected time;

takes action on these flights through an internal update of the Actual take-off time
(internal shift every 5 minutes), so as to improve the traffic forecast;

suspends them, after a time parameter unless a message, which confirms that the flight
is airborne, has been received in the meantime;

informs the AOs and local ATC of the suspension by sending a Flight Suspension
Message (FLS) enabling them to react;

The outputs of the process depend on the stakeholder’s point of view:
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from the CFMU-FMD point of view, the monitoring system should highlight potential
problems and should allow triggering of the predefined scenarios in the tactical and/or
pre-tactical timeframe;

from the ATC user’s point of view, the output is a smooth delivered traffic according to
its instantaneous capacity. The reception of AIM messages notifying the FAM activation
and/or flight shifting in time in a transparent way (no notification for AO) and/or flight
suspension and in that case a FLS message is issued;

from the airspace user’s point of view, the monitoring system allows a realistic view on
the trajectory from the very beginning.

A secondary but non neglected result is releasing slots unduly occupied and to create an
incentive for the Aircraft Operators to update their flights in due time.

Experts believe that ETFMS is an important enabler in the CDM process. Greater flight data
accuracy, improved ATFM and a common view on the air traffic situation will be of benefit to
the entire air traffic management network.

To assess this information in terms of accuracy/stability/completeness, CFMU internally
performs Instant Load-like studies. There is no adopted methodology yet as this is an on-
going process.
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Figure 35 Airport CDM processes initiated at some a  irports: involved actors

The flight preparative process is the series of activities where several actors are acting at the
same time and where the actions may have a very significant impact on the planning and
execution of flight. Most services provided are regular, planned and tightly related to turn
around operations of aircraft from arrival to departure. This process could benefit from big
improvement by the application of CDM, the storage of better quality data, and the enhanced
accuracy of processed data. All users planning their ATM operations may profit from timely
available information supply and a timely consolidation of an agreed planning.

Experts agree that actually airlines are usually predictive and use their slots as assigned and
scheduled, however unexpected late changes may occur as airlines’ planning is dependent
on in principle predictive processes, but these aren't always executed as filed and registered.
Accurate planning has very significant benefits on flight execution, however unproductiveness
of some preparative activities on which the flight depends are causing the operations to
announce unexpected late delays quite often. These delays may cause instability in flight
planning and execution and will also have knock-on effects over the day, as is observed
clearly by the Performance Review Report (PRR), (see Ref. [15]). It's important to mention
that there is no standard way of reporting (by telephone, by data-link, by a planning
system...), this depends on airport equipment and procedures.
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According to experts CDM could have a very important impact on the problems mentioned
above. Without CDM reporting depends on the airline and actions on airport procedures, so in
this situation there is the risk of stand allocation overlapping, forcing gate changes which will
have a negative impact on knock-on effects on other airport operations.

On the other hand, if CDM procedures are applied, any unexpected delay will be shared at
airport level enabling mitigation actions to be activated. Experts agree that with this procedure
a delay should be reported 20 minutes in advance of the EOBT. It is also important to remark
that in airports where this procedure is already operating, the planning system gives access to
the EOBT to all stakeholders involved, and interests of airport service providers (e.g., ground
handlers) may be given preference over the interests of other stakeholders. Transfer of
control between airport and ATC may take place at different points depending on the airport
(e.g. from apron to taxi-way, after push-back) as highlighted by the experts interviewed.

For example, in Spain and the UK all controllers, including apron control, are ATC controllers.
Whereas in Zurich’s airport three levels of control exist: apron control, runway control, and
taxiway control. Given the topology of this airport, this division may lead to situations in which
some aircraft are handed from an apron controller to a runway controller when crossing a
runway, and then handed to another apron controller for more taxiing. In German airports,
where DFS takes over all control activities right after push-back, push back sequencing does
not take taxiway load into account resulting in aircraft having to wait at the taxiway after push
back, and this may not be the best option.

Most experts agree that the preferred way to perform the traffic handover is the specified in
the A-CDM procedures document (see Ref. [16]) published in the EUROCONTROL portal
and that ATC and airside airport activities are a seamless connected flight executive process.
Whatever, with the sharing of control responsibility on apron, taxiways and runways there is a
clear benefit if departing and arriving flights are planned and managed in a seamless and
undisrupted way, avoiding queuing and waiting during ground movement operations. This can
benefit from early central planning, dissemination of planning information (e.g., the target off-
block time) and transparency of planned operations amongst all actors involved.

In every airport there are always mismatches between planned and actual times of arrival,
this mismatch might also be that flights arrive early and this is a possible cause of problems
on gate and stand management. The expert group interviewed explored the importance of
solving this mismatch and the problems this is creating in the planning of the airport service
provision activities to finally provide their view on what SESAR should achieve to solve this
mismatch.

The example supplied by the Spanish airport experts was that a flight which is 10 minutes
early represents a 25% increase on the average turnaround time; so the operations will eat
one fourth of the stand capacity and will affect the planning of the handling agent which
normally have a negative impact on the global turnaround performance of the affected
handling agent. There is also the risk that arrival management requires to impose delays by
vectoring and holdings. The effect of the previous event and the mismatch between planned
and available resources, such as gates and stands might be waiting periods, delays, waste of
fuel and discomfort of passengers.

In the particular case of Madrid-Barajas airport, it may be even worse to have an aircraft
coming in earlier than later than scheduled. More re-planning and rescheduling is involved.
The problem with early arrivals is that passengers are already there and need to de-board as
soon as possible. Accommodating early arrivals depends heavily on (extra) stand availability.
Aircraft may have to wait right after clearing the runway. For this reason remote holds should
be available.

To make the above statement more precise it is necessary to go deeper into the problems
associated with handling agents. The problem with early arrivals arises from the way handling
companies plan their staff. Handling companies consider, as a basis for their planning, data
on historical delays at the airport; in other words, early flights are not taken into account in the
process since their delay is 0, and they plan their staff exclusively on delayed aircraft. From
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this point of view, delayed aircraft do not cost them as much as early flights, since the peak of
delays at the airport usually coincides with the peak periods. If these companies took into
account predictability instead of delays, they should be able to plan their staff more
accurately.

One possible and immediate solution suggested by the experts for this problem would be to
have extra teams for ground services who could take over these early arrivals, but this would
be quite expensive. That's why some other solutions are expected from SESAR such as the
NOP providing information on updated EOBTs at an earlier stage to all stakeholders so a
better planning and prediction of events can take place. Ground services would also have
access to this information via AOC.

One very important cause of disruption in airport operations is weather. Airport vulnerability
against weather depends on many factors such as local weather conditions, seasonal
weather conditions and robustness of infrastructure regarding weather. This is why one
aspect of weather sustainable operations will focus on quality of weather prediction and timely
information on conditions.

When asked about the impact weather had on airport operations all of them agreed that
weather sustainability of operations is crucial for beneficial operations at airport level. There
are several airports in Europe that are very dependent on weather. For those airports weather
predictions are one of the means to mitigate disruptive effects (on runway operations, on
separations, on staffing and workload, and on capacity and delays) to a certain extension.
Therefore it is necessary that timely and accurate weather information can be provided to
support timely and accurate decision making to help mitigate the negative impact of adverse
weather conditions.

For some experts current weather information is quite poor and there is a great possibility for
improvement while for others some improvements have been made such as the way weather
forecasts and nowcasts on wind direction, force and variability determine the process of
runway configuration at Schiphol Airport, for instance. In particular for this airport, due to the
high variability in weather conditions and the complex noise regulations, an advanced RWY
advisory system: Runway Allocation Assistant System (BGAS), is used to determine RWY
configuration for specific times of the day. This configuration is based on safety weather
conditions, airport and airspace capacity and noise abatement procedures, amongst other
factors.

When discussing about the state-of-the-art of provision of weather reports, frequency, detail
and applicability to airport operational conditions, experts pointed out that ICAO
Meteorological Office (MET) standards were being followed and that that is clearly insufficient.
However the efforts to improve predictability by enhanced weather predictions has been
impressive during the last years at some of the airports that are suffering frequently changing
weather conditions. What is not yet available is nowcast weather information by departing and
landing aircraft.

When asked about their opinion on whether the information on planning and execution of
arrival and departure operations is adequate, the experts answered that the planning of
airport service provision benefits from highly predictive planning and accurate adherence to
planning by all of aircraft’'s ground operations and that this allows service providers to be
more efficient in planning and execution of their services, but criticised that rotation
information which is paramount for the airport management is not shared by ATC.

It is important for future actions and improvements to know if updates and changes related to
delayed flights are received timely, and if it is easy or very cost-inefficient to react on often
routine-based delaying events. It is also necessary to have an idea on the related costs and
problems, and the possible knock-on effects.

According to the experts, delays are primarily a problem for the airlines, and although
unavoidable, the best way to react on flight plan changes and delays is to react when
received timely. Routine-based delays are not abnormal and do not need to be disruptive, but

Page 65 of 114

Issued by the Episode 3 consortium for the Episode 3 project co-funded by the European Commission and Episode 3
consortium.




Episode 3

D3.3.1-03 - Analysis of the SESAR Version : 1.00
Collaborative Planning Information: Demand
and Capacity

timely anticipation reduce the penalties. They believe that airports should inform passengers
in case of a subsequent gate change if required, and that SESAR could introduce benefits by
earlier info-sharing mainly for the airline.
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Figure 36 Flight briefing: involved actors

Pre-flight briefing takes place before the flight in different moments, between different actors
(e.g. pilots — hostess/steward) and with different goals.

It is supposed that during the Flight Briefing, the flight crew will meet in a specific room, where
they are provided with all the available data for the intended flight. According to airline
experience this does not happen any more because there is a tendency to reduce number of
crew/staff and therefore flight crew do not actually meet in a room anymore during the flight
briefing, just pilots in the cabin will go through the following data (airlines execute an
automatic briefing with the insertion of the flight number):

FPL including information such as Type of flight planned, Aircraft identification, Aircraft
type, Departure point, Route of flight, Destination, Flight altitude(s), Estimated Time of
Departure (ETD) and Estimated Time of Entry (ETE), etc.;

international NOTAM;
status of Restricted Areas;

meteorological information including Area Forecasts, AREA QNH, TTF/ Meteorological
Aerodrome Report (METAR)/Aviation Selected Special Weather Report (SPECI), TAF,
Air Meteorological Information Report (AIRMET) and Significant Meteorological
Information (SIGMET);

Automatic Terminal Information Service (ATIS);

Global Positioning System (GPS) Receiver Autonomous Integrity Monitoring (RAIM)
availability;

first-light / Last-light for the location;

meteorological charts, e.g. the wind/temperature profile function provides the winds and
temperatures along the route;

adverse conditions including meteorological or aeronautical conditions that might
influence the pilot to alter the proposed flight. They emphasize conditions that are
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particularly significant, such as low level wind shear, thunderstorms, reported icing,
frontal zones along the route of flight, air traffic delays, etc.;

other relevant information concerning airspace and airports of interest (status of any
radio navigation aids; airport or runway closures; failure of lights).

Using all sources of weather and aeronautical information, the pilots evaluate all possible
situations which may have an impact on the flight or problems which may occur during the
flight. They also assess the possible flight-time and the possible delays due to meteorological
or ATC reasons. Other kinds of information, concerning the passengers, flight-time, weather
condition and forecast, or any relevant information or issues will be exchanged between pilots
and hostess/steward during this briefing.

When the flight crew reaches the aircraft, the pilots get all relevant information about possible
slight failures of aircraft through a specific “on board technical book”. A briefing is held on
board, at which only pilots will be admitted. This briefing covers the phase of departure, the
initial climb up to the en-route phase. The pilots verify all the information about the initial
phase of flight: push-back, initial route, taxiing, take-off, conditions of taxiway and runway
(e.g. wet, dry or frozen) current meteorological conditions on airport, SID, etc. They also verify
both the correct upload of flight plan in FMS, they check if all the data inserted in the system
is compliant with the information received during the briefing, and the correct working of
technical instruments where possible.

The next phase of briefing covers the emergency situations. Taking into account the current
situations (e.g. runway in use, wind) the pilots define the recovery procedures for each
possible unusual event or dangerous situation which may have an impact on the safety (e.g.
lost of engine power during the take-off). This allows the pilots to cope with abnormal events
and to undertake suitable actions in case of failures.

Airline experts feel that this process is currently working properly so no further enhancement
is proposed.
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Future ATM decision making processes during planning phases are described along this
section. The assessment is based on ATM process model level 2. Only the processes
considered relevant from the information exchange point of view have been analysed,
meaning that not the whole SESAR concept of operations is covered.
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Figure 37 Forecast traffic demand: involved actors and related Ols

The long term traffic demand forecast is done at network level to evaluate future traffic
demand. This process addresses both user and network needs which have two different
goals: user needs are related to traffic demand, while network needs relate to airspace
interactions. Forecast traffic demand process is related to the Collaborative Layered Planning
line of change. The Forecast traffic demand should be the SWIM based NOP starting point.
SWIM based NOP is foreseen as a dynamic rolling plan for continuous operations.

Depending on the nature of its operations, an Airspace User may start a cycle of business
planning several years before the day of operation with the aim of defining its schedule and
associated resource and institutional requirements. The Airspace User develops a Business
Development Trajectory (BDT) which is not shared outside the Airspace User organisation,
being strategic data. The BDT goes through a number of iterations and it is constantly refined
taking into account constraints arising from infrastructure and environmental considerations.
Depending on the category of Airspace Users this process may be short or effectively non-
existent.

Traffic forecasts, which are developed on a yearly basis, are based on improved growth
previsions3 taking into account historical/statistical/archived data, as well as variables such
as:

the economic/environmental/political context;

3 Enhanced STATFOR.
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the development of Airspace Users’ business strategy and planned aircraft
procurement;

multi-modal transportation aspects;

major events - e.g. Olympic Games, Military yearly plan (performed by each state
separately)4;

capacity enhancement plans5 including airspace design, human resource plan and
systems acquisitions. The required new assets can be considered as available
resources for DCB only when their date of delivery becomes firm;

allowances for Business and General Aviation are made and military requirements
included.

Traffic forecasts also rely on the business strategies of airports including their terminal
airspace, as being a possible constraint to growth while sufficient capacity headroom is
anticipated for En-Route airspace. Long-term plans are considered for airport infrastructure,
as well as airport use — e.g. hub-and-spoke against point-to-point services, traffic mix, traffic
segmentation between congested and reliever airports.

Airports will support the network during this process providing airport needs or constraints and
planned development. Coordination between airports and users is required and the provision
of suitable alternatives like reliever airports must be considered. Reliever airports with
dedicated traffic segments will cater much better to the needs of those specific traffic
segments than airports with a mix of all sorts of traffic - e.g. low fare airlines do no need the
terminal and airside infrastructure that hub carriers need therefore they do no need to pay for
it. Nevertheless, if segregation still allows access to the hubs for all airspace users however
the rules of the market will regulate distribution across available reliever airports.

According to the experts interviewed, the most critical information for this process is the
Airports and AO’s business model. Generally, flight intentions will not be made available
before the end of the Long Term Planning Phase (6 months prior to the day of operation),
therefore, as BDT are unknown prior to 6 months before the day of operation, STATFOR-like
process outputs are to be used for these periods. SESAR-NOP is an example of a process
using the STATFOR-like process outputs.

Duality between BDT and STATFOR-like forecasts on the same time horizon is a risk factor.
The experts pointed out this problem since, in general, the Long Term Capacity Planning
process is active while the required information is classified as Business Development
information - i.e. BDT. As a consequence, STATFOR-like outputs should be coherent with the
BDT published data.

SESAR says that the Shared Business Trajectories will be the focus of decision making
during the whole planning phase and it will contain high-quality data and more information
than the current flight plan, therefore high-quality data and information will be added to the
current flight plan.

* The Military yearly (or more) plan gathers the requirements of large-scale Military exercises but also of more
standard training exercises provided they can be planned and associated to airspace usage requirements.

® |f capacity may be derived from traffic forecast (i.e. traffic forecasts can lead to capacity enhancement plans if
severe traffic saturation is foreseen at a particular airport), the reverse is also true. If it is known that two economic
regions have agreed on whatever business, or that a runway will be built somewhere, a capacity enhancement plan
can be issued at a particular (possibly saturated) airport and this sudden release of new capacity will have to be
taken into account in the traffic forecasts.
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Figure 38 Plan Long Term Airspace Reservation Deman  d: involved actors and related Ols

This process managed by the Civil/Military Airspace Manager addresses long term planning
of requirements for airspace reservation including military requirements, and also demands
for civil specific events. This is why the main output is a specific traffic forecast.

Through this process Special Airspace Use activities are planned in the long term by the
Civil/Military Airspace Manager taking into account both:

military activity — e.g. regular training, yearly (or more) plan;
civil events — e.g. air shows, test flights.

On that basis, an early airspace reservation schedule can be set and refined during the Long
Term Planning Phase to circumscribe possible segregation areas, relevant to the process of
Capacity Planning.

For that reason, traffic forecast — i.e. trajectory patterns, may be adapted to be compatible
with airspace requirements.

More precise airspace requirements will be defined during the Medium/Short Term Planning
Phase - e.g. dynamicity of the airspace volume shape and of the reservation.

Civil airline experts interviewed pointed out the problems in the harmonisation of civil and
military needs. They suggested that in the future, military needs should not always be
mandatory when an agreement is not reached, as happens today. They believe they should
not always provide negative answers to their requests to open CDRs. Military users agreed
on this point, and suggested a better balance between their need for training, airlines need for
using airspace and people’s need for decreasing noise, although they pointed out this is a
difficult goal to achieve even if an early communication among stakeholders and a
collaborative negotiation could be useful.

When talking about the economic issue which arises from the problems of airspace
reservation, Airlines would expect a harmonisation of these economic issues related to the
use of airspace. Refer to the current situation for a further explanation of this topic.
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Figure 39 Request Airport Slots: involved actors an d related Ols

Initially this process allows airspace users to request, usually via their Flight Schedule
Department, their required number of airport slots that will be the basis for the IATA airport
SC; Airlines must submit their Slot Clearance Requests on the 30th day prior to the start of
the SC. For those airport slot requests, airspace users take into account their flight intentions
—i.e. BDT not shared outside the airspace user's organisation, which are based on their own
business model. Next, the Flight Schedule Department Staff will express their requirements in
terms of slots requested per flight.

Firstly, the APOC requests from the System the available slots for the upcoming season
matching as closely as possible the Airspace User’s request. Secondly, the System displays
the requested information and the APOC selects a slot for allocation that respects the
allocation rules in force. Next, the System records the offered slot and notifies the Airspace
User, who accepts or denies the offered slot by using the System. Finally, the System records
the slot and associated status, including accepted and/or pending, and natifies the Airspace
User.

Airline experts had a series of comments and requests on this topic as they are one of the
most interested stakeholders in this process. The main points made by these experts in the
1* April meeting were:

airlines would like a system that helps companies to meet passenger demand and not
oriented to solve the airport capacity problem;

airlines would prefer a more flexible system able to meet their plans, and to adapt their
flight programmes to the short/medium demand in a more flexible way (Airlines would
like to adapt their schedule to the real demand and not to the IATA Conference
calendar);

airlines will be able to know their operation plan 6 months in advance and would like to
have a more frequent passenger demand update to adapt their schedules to the
passenger demand in an accurate way, as it is constantly changing;

airlines expect an increase in flexibility of the IATA Conference;

airlines would benefit from an improvement of the process of slot allocation as it
happens today: they often accept the slots assigned to them, even if they differ from
their requests because they need slots. Afterwards they send a delay message to
finally achieve the schedule they wanted, thus interfering with the correct development
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of the airports schedule. At this moment airlines accept what they get and adapt it to
their needs;

airlines would like to know the airport slot allocation criteria: they ask for transparency
at each stage of the slot allocation process, this could be done by improving
communication among the different Stakeholders during the discussion experts mainly
referred to CFMU. They believe the slot allocation process could also improve with slot
negotiation, because there could be another airline interested in a certain slot, even if a
negotiating with other airlines is difficult;

airlines would like to consider both ATC Capacity and Airport Capacity, and not only
ATC Capacity, as it happens today;

airlines are critical with DTA because actually if there is a delay, as airlines have slots
they wait on the ground, but with DTA airspace users can actually choose were they
want to wait, and that can imply waste of fuel.
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This process is dedicated to Resource Long term planning, i.e. airspace and airport usage
rules, design, possible configurations, and capacity plans. The "Resource Available Capacity
Plan" encompasses all these items. Current Resource Available Capacity plans are compared
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to traffic forecasts® in order to adapt resources when needed. From observed differences
between traffic forecast and capacity, airspace and airports will define/revise usage rules,
airport and airspace designs, and finally provide the Long Term Resource Available Capacity
Plan.

ATC has to deliver air traffic services as a result of airport expansion. Airports may expand,
but at the same time also regional airports or military airports may be subject of further
development and expansion. Military experts think that the difference in standards between
the civil and military is in some cases a problem.

It is often a problem for ATC to provide extra capacity, in particular, if extra capacity is needed
for several airports allocated in one coherent area from the point of view of airspace usage.
When asked about ATC involvement in long term projects related to airport expansion, ANSP
experts consider that they are usually involved in those kinds of projects. The main reason is
that in the end, aircraft must fly through a TMA before landing into an airport and it is
impossible to design the two things separately. In many cases the limits to the increase of
capacity of multi-airport TMAs are in majority due to the current set of constraints to which the
operational procedures must comply, and otherwise to some environmental constraint (noise
footprint).

When asking ANSP experts about the perceived improvements that SESAR is going to bring
to this process, they admit they do not expect much improvement with respect to the current
situation for major airports, TMAs or complex en-route airspace. As nowadays every major
airport has long term resource capacity plans for its major subsystems, i.e. de-icing, taxiways,
and runways, and every ACC has also long term capacity plans. It is difficult to say up to
which extent SESAR will improve the current situation, even because the bulk of the Ols
brought by SESAR regard mostly the medium and short term planning phases, instead of the
long term one.

However, it is expected that SESAR implementation will level the differences currently
existing among the various Service Providers. The current lack of homogeneity between the
service levels provided by the different ANSPs is an issue that is already tackled by the ECIP,
(European Convergence Implementation Plan) and its local instances (LCIP, Local
Convergence Implementation Plan, one for each State). Moreover, expert think that SESAR
will provide improvements if technology gains are achieved, i.e. if full Area Navigation (RNAV)
conditions are adopted, allowing for greater use of airspace.

Due to the implementation of SESAR, the ECIP and LCIP should turn into the ESSIP-LSSIP
(European/Local Single Sky Implementation Plan). It is expected that the convergence
process will be speeded up by the Single Sky implementation.

Having considered this, the opinion of the ANSP experts is that for this process it is more
likely that SESAR will foster long term resource availability planning where currently there is
none, because there is no resource actually in place, than to radically change the current
status.

Furthermore, they deem useful to assess and publish each stakeholder's information
accuracy as it would possibly trigger a continuous improvement process with evident benefits
not only for capacity but also for predictability.

Network Manager Experts showed a real interest in establishing coordination with airports, to
take into account the prognosis of development of airport capacity and ATC, and with the
military users to know in advance the long term development of the capacity of the network
nodes.

The actual process should be improved and extended under ANSP and Network experts.
Three coherent time horizons are foreseen as follows:

® Traffic Forecast is used as a constraint to the definition/revision of ATM resources but is not used for capacity
demand balancing yet, as far as the traffic is not already allocated to resources.
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T+1 Chokepoint forecast

Using the latest forecast data predict the expected performance targets for the coming
year. The idea is to focus attention on areas that are most likely to miss their targets.

T+5 Long Term Capacity Planning

The current Capacity Planning process which looks 5 years ahead is called ‘medium
term’. This timeframe allows enough time to train new controllers as a means to provide
more capacity. Currently there is a linear interpolation between the year T and T+ 5 to
provide capacity targets for intermediate years unless a planned capacity increase is
known and introduced as a step function. Currently the cost of capacity and cost of
demand provide a prioritisation on who should provide the needed capacity: those who
can do it with the best Return on Investment. A new method is required as the method
does not work for privatised companies, such as many of the airports, who are not
working under a cost recovery system.

T+10 Very long term capacity planning

This timeframe allows enough time to provide new infrastructure as a means to provide
more capacity. However, the timescale necessary for Airport expansion varies, it may be
10 years if a solution has already been chosen and just needs to be implemented.
However airport expansion is often impacted by environmental issues, such as noise and
air quality, and getting approval can take a long time (15-20 years) depending on the
planning processes and whether there are any legal challenges to the plans.

The setting of this timeframe to 10, 15 or 20 years will be influenced by the specific
factors affecting airport expansion. In addition, the planning timescales of 10 and 15 years
do not correspond directly with STATFOR forecasts. The use of interpolations of the 20
year long term forecast would need to be assessed.

Finally, it should be said that two Ols belong to this process, which according to the experts
will be particularly critical to implement. These are SDM-0201 (Remotely Provided Aerodrome
Control Service, Implementation Package 3 (IP3)) and SDM-0203 (Generic -i.e. non-
geographical- Controller Validations, 1P2). Especially for the second one some reluctance is
probably to be expected.
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Figure 41 Define/Revise Infrastructure: involved ac  tors and related Ols

This process enables the definition and revision of airspace and airport infrastructures, e.g.
airport design, airspace design, radio navigation aids, during the long term planning phase.
Strategic planning at airport level entails discussing major airport expansion plans and the
creation of reliever airports, roles of existing regional airports, the building of new runways
and taxiways, and the creation of new terminal buildings and aprons. All of these actions
concern long term developments and a structural expansion process implying long term
commitments, requiring discussions at governmental level and requiring regional/national
infrastructure plans.

When ANSP and airport experts were requested about long term airport expansions they
agreed that they have the impression that this infrastructure management and capacity
expansion is usually a political issue instead of a technical one. Moreover, they think that this
decision making process is connected to local communities instead of being a global view, as
for instance could happen in the United States (see Ref. [8]). In some cases, for instance,
even in the same country, competing interests may play a role in airport expansion decision
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making processes. They think that there is a divergence of interest at local and European
scale and between political and technical decisions.

Airport experts think that in spite of existing EU-policies related to environment, e.g. noise
policy, or other topics, there are no policies directly supporting infrastructure development.

In relation to this process, ANSP experts agree with airport ones. It was stated that SESAR
developments would have little impact on the process itself, whereas the speed and/or the
choices of the infrastructure types could be more affected by SESAR development instead.

Experts are not very confident about Ols related to this process and think that, maybe, some
other Ols (without pinpointing specific ones) should have been identified. They had comments
related to the already identified Ols. In particular, for Ol AO-0704 “Aircraft Fuel Use and
Emissions Management at and around Airports”, experts agreed on the benefits provided by
SESAR in the field of fuel use, noise and emissions.

Related to AO-0705 “Reduced Water Pollution” experts agreed that de-icing stations will be in
the future one of the main problems related to water pollution, together with shortage of water.
For this reason Operational Improvements in this field seem important to the experts and they
think that it will be very necessary and useful.

Regarding to DCB-0103 SWIM enabled NOP airport experts agreed on the benefits that this
Ol will provide in relation to the definition of infrastructures. Data provision and the distribution
of this data amongst the relevant stakeholders will improve operations according to the airport
experts’ point of view.
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Figure 42 Define/Revise Resource Usage Rules: invol  ved actors and related Ols

Generally speaking, resources usage rules should change radically from the current "first
come first served" basis to a more network-conscious approach. This should optimise the
resources usage in terms of capacity and cost-efficiency, and the overall system in the same
terms plus predictability. Whether this is going to meet the target, according to the opinion of
the interviewed experts it is quite difficult to say for two reasons:
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at tactical level the concept is very advanced and requires such a precise timing in
each operation, which to some experts seems hardly possible to achieve in the real life
at least with the current technology level or the one achievable in the next years;

at strategic level not much improvement is expected to be introduced by SESAR.

As to additional information needed throughout the SWIM information network, experts
agreed that exchanged information proposed in SESAR is enough provided that its reliability
is improved by making it more accurate.
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Figure 43 Assign Airport Resources: involved actors and related Ols

ANSP experts think that due to the high level nature of this process and the commercial
interests involved in it (e.g. slot, stands and other resources allocation), according to the
interviewed experts it will be quite difficult to conceal SESAR performance, based on non "first
come first served" approach, to the current way of running the business, especially
considering the private and commercial nature of many European Airports manager entities.

However, if this paradigm shift should be successfully introduced, then big benefits are
expected in terms of airport capacity and predictability due on one side to the CDM processes
introduced by SESAR, and on the other to the propagation of any non-nominal behaviour to
the network in order to consider its effects and mitigate its consequences.
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Figure 44 Define/Revise Catalogue of Solutions: inv  olved actors and related Ols

This Long Term sub-process enables the definition of Airport and Airspace possible solutions
applicable during the medium/short term phase in case of detected imbalances.

On the Airport level, the resulting "catalogue of solutions" is a CDM potential response to face
any problem of capacity shortfall. The same process applies to the revision of those possible
solutions during the long term planning phase.

On the Airspace level, this process allows defining/revising, at the airspace/network level,
possible solutions to apply during medium/short term phase in case of detected imbalance.
The resulting "catalogue of solutions" is a CDM potential response of basic DCB Solutions
which defines a potential response to face any problem of capacity shortfall at the
airspace/network level.

The Catalogue of DCB Solutions consists of:

basic DCB Solutions: configuration inc. military activity, temporary route structure, flight
level capping, advisory routing, queue management (inc. UDPP) and Strategic De-
confliction measures only available during the execution phase;

pre-defined DCB Solutions made of basic DCB Solutions, characterised by:
the definition of the ATM situation that triggers its application;
the expected result.

a modus operandi including:

the list of actors that will take part of the negotiation process prior to pre-defined
DCB Solution implementation during the Medium Term or Short Term Planning
Phase, and their roles;

the selected procedures and/or DCB measures, which define the network use to
treat the ATM situation.

Predefined DCB Solutions are agreed between partners through CDM sessions and will be
refined during the medium and short term planning phases, through simulations, just like a
contingency plan (de-icing, fog, or snow ...).
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Network manager experts interviewed believe that since the SWIM based NOP is the main
enabler of the process, it should have an impact on the process as it is used to share
information. Again the SWIM based NOP should be the enabler for improving quality of the
input data. The output data should be shared via the new SESAR NOP process. It should be
delivered in a robustness standardised format and with a better quality.

With respect to the most constraining information/data, experts agree this is:

quality of the airspace capacity figures;

airport capacity figures and the processes in which these are agreed and published,
since the data is airport’s strategic data.

The ANSP experts interviewed on this subject were asked which improvements they thought
SESAR was going to bring and whether they were confident on SESAR actually meeting its
targets, and they responded that due to the long term, high-level nature of this process, no
major improvement is expected because SESAR is basically centred in short and medium
term processes. They pointed out that scenarios and solutions catalogues are already in use
today and that the major improvement expected due to SESAR is likely to be focused on how
will those solution look like because of the introduction of the new concept (e.g. less sectors,
or sectors with a different shape than today and including trans-border sectors or FABs,
maximum allowed workload or sector saturation, different operating procedures) than on the
solution catalogue management, which includes both definition and revision, process itself..

When asked about the additional information they would like to receive throughout the SWIM
information network, and from which stakeholder, they were clear on the point that no
additional information is required than the already envisaged, but that exchanged information
reliability along the time should be improved instead.
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Figure 45 Identify Network Target Capacity: involve  d actors and related Ols

This CDM process aims at adjusting the various airport and airspace capacity figures included
in their long term resource available capacity plans in order to agree on capacity figures
consistent at a network level.

A balance is performed between resource availability and associated cost when adapting to
the demand.
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The target capacity plans, defined at airport and airspace level and published through the
NOP, feed back the define/revise resources process to adjust the long term resource
available capacity plans.

It is an iterative process taking the baseline capacity plan as a starting point. It is published
through the SESAR-NOP and feeds back the Process Define Resource Available Capacity
Plan to adjust locally the available resources.

According to experts, since input data and control data are significantly impacted by SESAR
IP2 (including SWIM based NOP, business trajectory management, dynamic airspace
structures) changes, the process is expected to be impacted by the SESAR IP2
improvements. The SESAR-NOP is used as process enabler to improve the quality of the
input data. An impact on the content and quality of the input data should also be expected in
the IP2 time horizon, as all inputs of the process (Long Term Resource Available Capacity
Plan, Long Term Airspace Requirements and Traffic forecast) are to be improved.

As for the outputs, the Target Capacity Plan should be shared via the SWIM enabled NOP.

The limiting factor for this process according to the experts is the baseline identification, which
should be the start of the iterative process. The baseline is used as a reference in order to
identify the Target Airspace Capacity.

Experts pointed out that as this is a key process of the long term planning process, if the
quality of the information is not significantly improved (lack of information or “not so clean”
information), the whole NOP Long Term Planning process should be impacted. Since
Network Capacity Target is a key concept for the Medium/Short term time horizon, some
effort should be spent in the Mid/Short term phase.

Al.5
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Figure 46 Publish Seasonal Schedule: involved actor s and related Ols

This process publishes the AOs’ schedules to the outside world and makes SBTs available to
the ATM community. SBT relevance depends on the flexibility airspace users have in
assigning an aircraft type to a city-pair. Until the publication of SBTs, any planed information
remains confidential.

Both civil and military users think ATFCM'’s contribution to this process would work towards
the optimisation of the flight plan as the information received from ATFCM is enough to file
flight plan. Civil users agree on information being shared for the welfare of the process. They
believe they should receive information on delays when they communicate a flight program
because Network Manager knows this kind of information, and it would very much help them
with their scheduling. Finally, they would also like to receive the suggestion of the best option
among different flight plans from the Network Manager (this will depend on the situation and
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needs to take into account all the variables), and not only the possible options, as it happens
today.

The expected benefits of this study on the process are: an earlier availability of SBTs and
improved accuracy of SBTSs.
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Figure 47 Build/Refine Reference Traffic Demand: in  volved actors and related Ols

The Reference Traffic Demand is elaborated and used during the Medium Term Planning
Phase. It is built in a first step with only some SBTs, and is continuously refined as soon as
more SBTs are available or optimised.

Flight intentions may be variable in quality (the nature of the data) and accuracy (the
granularity of the data). What matters is that the quality and accuracy of the data increase as
time goes by so that the picture gets clearer. The Reference Traffic Demand is built as a work
of continuous refinement intended to improve predictability and offer maximum visibility to all
ATM Stakeholders preparing for the day of operation.

Demand planning ends on the day of operation, when all trajectories are known, at least in
the form of SBTs although some trajectories may already be agreed RBTSs. In-between, the
gap (i.e. the missing SBTs) progressively narrows, as Airspace Users progressively share
SBTs. However it exists until the day of operation as up to 30% of the demand may still be
lacking the day before, and is bridged with some data of reference taken out of archived data,
hence the denomination, Reference Traffic Demand.

The Reference Traffic Demand for the day of operation is initially the traffic demand of the
reference day. The reference day is the latest day (in the past) bearing strong resemblance to
the day of operation (typically a standard day, same weekday or weekend).

When new identifiable data becomes available for the day of operation, the Reference Traffic
Demand is updated. For instance, trajectories can be actualised in accordance with weather
forecast (winds) and information about flow orientation (like the planned oceanic track). This
work of refinement will get more intense. During the short term planning phase of every single
flight:

the Reference Traffic Demand is a source of information;
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the other source of information, which is continuously grown by Airspace Users, is
made of SBTs already available in the NOP.

The collation of both sources result in a Reference Traffic Demand (including Available
SBTSs), laying the foundation for all subsequent DCB activities.

During the Short Term Planning Phase (i.e. the day of operation) the predicted traffic demand
is continuously enriched with available RBTs and SBTs. In order to improve the DCB
monitoring, the traffic demand of reference is also available.

One of the most important improvements perceived by the experts that SESAR will bring is an
SBT that is a more refined flight plan. According to Network Manager experts, knowing
military activities can help refine an SBT. On the other hand military users think that they
would benefit from a refinement of the expected traffic, done by additional update. They would
also like to know the civil traffic prevision in 2 days (in advance) to be able to adapt their plans
if needed and when traffic peaks are expected to happen.

Another even more important SESAR improvement will be to avoid overcharging the system
with “ghost SBT” and keep the information as much reliable and faithful as possible. In order
to achieve this, exchanged information reliability along the time should be improved.

The combination of these improvements will impact the content and quality of the input data
since the ref traffic demand will be improved enabling a more precise airspace reservation
and to take profit of the latest Airspace Users’ Operations (AUO) intentions through the NOP.
The enablers responsible for improving this quality will be the SWIM enabled NOP and in
particular the DDR (demand data repository). Finally the result on the output will be an
improved airspace reservation demand.

The experts on behalf of the civil users had some doubts on some of SESAR points.
According to them, if Airlines are the owners of RBTS, changes in RBTs should not be
allowed at any time as SESAR affirms. They also believe that it's not a problem of
data/information accuracy: the airline problem is the delay management. In a certain way they
think they have the whole responsibility for managing delays as well as suffering the
economical impact of delays. They proposed a few questions which need answering from
SESAR:

taking into account that Airlines are the owners of the RBTS, in case of delay, how is it
managed?;

is the delay a problem of the Airlines even if the delay is an airport problem?;

today Airlines have to accept a delay message. What will happen in the future with
RBTs? Will Airlines continue to be the responsible (paying for it) for choosing among
the different possibilities, like today?;

what does it mean, in practice, for an Airline to be the owners of the RBTs? Airlines
believe that actually the trajectory will not be theirs.

Another definition problem that arose during the discussion is that according to SESAR every
segment of an RBT needs to be cleared, and SESAR does not define the concept of
segment.

The experts also had some critics for the NAT tracks because if airlines are flying a different
route, aircraft can not cross these routes, which are moved to the south depending on the
weather, so therefore ATCs assign flights a different flight level which is lower than the
nominal one, burning more fuel and increasing the costs for the airline. Moreover, for airlines
from countries such as Spain, these routes are so up north that they are useless for them. To
end this set of questions, airline experts were asked whether specific traffic orientation (NAT
tracks) had an impact on the reference traffic demand. Their answer was that NAT/Long
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range tracks first indications are known from D-5 but definitive ones are public 24 hours in
advance and they only depend on meteorological conditions.
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Figure 48 File/Refine SBT: involved actors and rela  ted Ols
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Through this process, SBTs are filed/refined and optimised to the best outcome for the user.
This process is mainly a short term process, and its main driver is to deliver the best possible
outcome for the user.

The elaboration of an optimised NOP relies on a good knowledge of the incoming traffic
demand. This is achieved by “Optimise SBT” and “Validate SBT” mechanisms that assist the
Airspace Users in their flight planning activities.

The optimisation of SBTs will start from strategic schedules, i.e. from the initial strategic
schedule available at the end of the long term planning phase (Al1l.5 Publish Seasonal
Schedule), or the updated strategic schedule built during the medium/short term planning
phase (A2.1.2 Schedule Flight).

Airspace Users optimise flight trajectories on the basis of their User Preferred Trajectory,
known airspace status at the time of flight. In those areas where a high-density risk has to be
taken into consideration, trajectories amendments may be assessed through a collaborative
process between the Airspace User and the Regional Network Manager. The Airspace User
may choose not to change the 3D trajectory and adapt cost index on the basis of its business
model in order to decide how to absorb delay.

For those Airspace Users who cannot afford adequate tools, or those that may want another
degree of assistance based on the complete outsourcing of their 4D trajectories, or those that
depart from a non-equipped area, the Regional Network Management function will provide
assistance to file/refine SBT.

During the short term planning phase, the ATM picture is more and more precise, allowing
Airspace Users to optimise their SBTs. Most of the time, the flight is planned to depart as
expected in the current SBT, when the ATM network is operating normally. Flights may be
subject to a Target Time of Arrival (TTA), usually due to a capacity overload at destination
airport, sometimes due to a capacity overload at departure airport, and exceptionally due to
an en-route congested area. TTA is allocated through a queue management process.

The improvements SESAR will bring on the medium-short term depend on the detail level and
the reliability of the information kept in the SBT. If the SBT contains accurate, reliable
trajectory information it is possible that capacity and cost-effectiveness increase is achieved
because those SBT will be used to previously plan airspace configurations, perform "strategic
de-confliction" etc. If the SBT contains not much more information and has the same accuracy
and reliability as an actual flight plan, it will be difficult to reach SESAR performance
objectives. It is expected that exchanged information reliability along the time will be
improved.

Experts agree that although it will provide improvements, the business trajectory information
will not fully replace current ICAO flight planning information on the IP2 time horizon. They
also pointed out that the information that will be contained in the SBTs is not known yet.
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Figure 49 Refine/Define Airspace Reservation Demand : involved actors and related Ols

This process (see Ref. [17]) allows the long term airspace requirements to be refined with
more detailed requests, e.g. military reservations. But it also allows the definition of new
airspace reservation demand during the medium/short term planning phase.

The Civil/Military Airspace Manager in close cooperation with the Sub-Regional Network
Manager and Regional Network Manager prepares potential airspace reservations including
dynamic and moveable areas, according to Civil or Military Airspace User Requirements,
through a CDM process.

Airspace Reservations allows an efficient management of special airspace activity, fully
integrated into normal operations. They are requested by the Users (represented by the
Exercise Director in the case of Military Airspace Users) through a detailed set of
requirements. Those requirements are handled by the Civil/Military Airspace Managers and
satisfied to the greatest possible extent through the implementation of an ad-hoc Airspace
Reservation.

The Civil/Military Airspace Manager coordinates with the Sub-Regional Network Manager to
take into account the conflicting needs of DCB (capacity plan) and minimise the creation of
inefficiencies (trajectory distortions).

Military experts expect to share more information with civil users to update their planning
reacting immediately to any problem and to provide them with the opportunity to request
additional airspace for training when civil traffic demand is low. If more data was shared,
military would know which the expected civil traffic is and they would have an immediate clear
picture to design more accurately their exercise.

From the ANSP perspective, SESAR is going to change the way airspace is currently
organised. In the SESAR concept the airspace is normally used in a flexible way as a function
of the Users' (civil and military) needs. Permanently prohibited areas will be smaller,
progressively more temporary segregated or restricted areas will be established instead.
There is confidence that SESAR is going to meet its target even in terms of airspace
accessibility, provided that coordination is done properly and systems are in place in order to
enable the new concept.

Finally, among ANSPs there is a good confidence that SESAR is going to meet its targets (in
terms of capacity, flexibility and -very important- accessibility, provided that coordination
between the parties is done properly and that the supporting systems and procedures are in
place.
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Figure 50 Start UDPP on SBTSs: involved actors andr  elated Ols

UDPP (see Ref. [17]) is applied during the short term planning phase, i.e. on the day of
operation. Start UDDP on SBTs is optionally triggered by the application of a DCB Solution —
optionally meaning that DCB Solutions will exceptionally call for UDPP.

UDPP will be triggered by the application of a queue management process when a threshold
defined during the long term planning phase is reached. It will happen in the case of severe
capacity drop. In that event, the queue will not be applied as such, but will actively involve all
the interested parties in the process of implementation: Airspace Users will decide by
themselves which flights are of the highest priority.

Requests for UDPP are sent by the Sub-Regional Network Manager (case of an Airspace
DCB Solution) or the APOC Staff (case of an Airport DCB Solution) to the Regional Network
Manager who:

triggers UDPP and informs the Airspace Users involved in the process;

arbitrates UDPP in the last resort, i.e. checks that a timely response is provided.
Otherwise a default flight list will be published, based on a first come first served
strategy and calculated by the Regional Network Manager. In this case, experts think
that the arbitration process should not use a first come first served method and employ
other methods generating the most efficient use of the network at that time, for the
benefit of all actors.

There will continue to be flights that have a high priority - e.g. medical, Government, military
operations. The UDPP process will respect this priority and these flights will appear to other
users as constraints.

UDPP is first and foremost the business of Airspace Users, with AOC Staff as the primary
actors, involving all the layers of operations:

Flight Operations, to prioritise a flight with possible inclusion of the Flight Crew;

Airline Operations, to prioritise flights owned by the same Airspace User with possible
inclusion of the Airline Station Manager;

Airspace Users Operations, to prioritise flights owned by different Airspace Users.
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Internal prioritisation (Flight and Airline Operations) and most of all external prioritisation
(Airspace Users Operations) will require a minimum set of rules, so that it can be achieved in
due time:

default rules, applicable whatever the context, will regulate the basic functioning of
UDPP;

specific rules will regulate UDPP in the context of the DCB Solution in application — i.e.
they will be part of the modus operandi of a pre-agreed scenario.

Such rules will define:
how capacity, in the event of a shortfall, is pre-allocated to airspace users;
how such allowances can be traded or swapped.

The process is permanently monitored by the Network Management function. It monitors the
network to detect any adverse side-effect and to make sure that all concerned parties are
aware of them. The result of UDPP is a prioritised flight list which is validated by the Regional
Network Manager. This process depends on CDM between the concerned airspace users,
which may, after several optimisations and iterations, not come to an agreed solution. If this
fails to produce a satisfactory result, the Regional Network Manager arbitrates in order to
make sure that an acceptable solution is available in due time.

Those trajectories are then revised in order to meet the constraints attached to the solution:
RBT revisions are triggered by the promulgation of UDPP results.

From the expert’s point of view, AOs could be the triggers of the UDPP. UDPP processes will
be triggered in the short term or medium planning phase depending on the type of event and
the severity of the imbalance.

Good knowledge of capacity and actual demand is required and decisions must be taken
based on actual SBTs and not on reference traffic demand. That's why a significant
proportion of the decisions should be taken in the day of operations even when the process is
initiated in the medium term planning phase. Moreover airspace users need to determine
flight priorities: part of the traffic can be prioritised in the medium term planning phase, but
priorities have to be updated in the day of operations taking into account real-time factors
(connections ...). When possible, some decisions, such as flight cancellations, should be
taken with an anticipation of several hours prior to departure (five or six hours is an order of
maghnitude) to inform passengers with sufficient notice. In some situations of UDPP, the traffic
picture will not be very stable as there may be knock-on effects.

To sum up, experts think that this process should be further detailed since they do not have a
clear idea about what these DCB solutions at airport level would be. However, the definition of
the prioritisation criteria in this process is out of the scope of the EP3.
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Figure 51 Detect Demand Capacity Imbalance: involve  d actors and related Ols

This process identifies possible demand capacity imbalances in the medium/short term that,
once they have happened, trigger other sub-processes of balance planned demand and
capacity. The information that enables detection of an imbalance shall include: concerned
time period, location, airspace type, flights concerned, sectors concerned, imbalance
magnitude, length, evolution with time, planning evolution including the plan updates that
triggered the imbalance (the issuance time and content).

In the context of advanced DCB processing, indicators to detect demand capacity imbalances
will be progressively improved taking into account more accurately the complexity and 4D
trajectory management constraints.

O ' 8 8 & +$°&&"

This process aims at balancing demand and capacity at the medium/short term planning
phase for each airport resource. These resources include:

stand, pushback, de-icing and holding bay capacity;

ground resources such as passenger buses, baggage handling, refuelling, catering,
cleaning, etc.

For each day of operation, flights are scheduled over time periods according to scheduled
available capacity, taking departure peaks, arrival peaks and total demand into account.
Resource scheduling is consolidated in order to define and later on refine the Airport
Operational Plan (AOP) with the most stringent resources.

When asking airport experts about what would be the ideal balance between Airline’s demand
planning and Airport’s control on stability of operations to and from the airport they judge as
ideal situations those in which both are consistent. When this cannot be achieved, the airport
slot coordinator is the body responsible of limiting the demand to meet airport capacity. For
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example, in some countries in order to achieve this balance, an agreement on an acceptable
average delay is reached between the different stakeholders (airport, AOC and ATC) during
the Scheduling Committee. There is a new trade off here between throughput and the
maximum allowed delay.

ANSP experts believe that if SESAR is supposed to increase predictability, this may enable
airports to reduce their headroom when planning their capacity. In order to measure this
predictability a 10 minute delay criterion is applied, for instance, at Heathrow. Despite of this,
SESAR may decrease the flexibility of airports to deal with unforeseen circumstances - e.g. to
deal with late inbound flights or outbound aircraft not ready on time. Therefore, improved
predictability may compromise flexibility of operations, possibly leading to bigger knock-on
delays under certain circumstances.

When looking for the best way for the airport to be involved in this DCB process, airport
experts think that the current approach is the opposite to the ideal. The reason is that the
demand is generated at the airports by the airlines in order to meet their objective of moving
people and goods from one airport to another. Once the airport planning has been developed
it is time to check the consistency of the network capacity to meet air transport needs. So the
NOP is developed through the integration of AOPs: once the traffic demand at the airports is
known, consistency with the network must be checked.

The final experts’ conclusion when talking about airports involvement in the medium term
planning of network operations is that there is not such an involvement. This should be
changed in the future because up to now the only chance is for the Tower supervisor to call
the Network manager asking for a slot extension.

During the 1% April meeting, questions closely related to SESAR were addressed to the
experts in order to check if they were aware of the impact of the Ols in the different processes
they are involved. Related to this ATM process, two out of the three Ols involved in the
process, were discussed during the meeting:

Network Performance Assessment (SDM-0101), where KPIs are developed and
monitored to determine how effective ATM is at meeting users' demand and to act as
drivers for further improvements of the ATM system. Both users and providers are able
to assess the actual operation (routes flown, usage of allocated airspace, runway
utilisation, etc.) against the forecast operation and to assess the adequacy of the
capacity provision.

Experts believe that the focus of this Ol is only on measurement (how to measure
performance) and not on really improving operations (how to increase performance).
When asked if an earlier and thus more constraining imposed slot announcement
would bring some advantage, airport experts agreed that stability, capacity, and
flexibility are values that can be regarded as ‘a triangle’: the increase of any of these
factors will have a negative effect on the others.

For ANSP experts, the real answer to this question is if aircraft operators will be able to
fly these stricter 4-D trajectories and if ANSPs will be able to facilitate them. Future
development of technology and tools will play a fundamental role in achieving this
improvement.

Sustainability Performance Management of the ATM Network (SDM-0103).
Sustainability policies shall remain determined at local level, which means that pan-
European harmonisation can only be achieved for the definition of a 'Sustainability
framework for ATM'. The dissemination of useful practices is facilitated by a
harmonised framework that takes fully into account the local specificities and pressures
exercised by the neighbouring communities and enables to evaluate the current
progress made on this improvement axis by local communities.
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ANSP experts think that is always useful to consider the local communities’ advice,
although this is a political process. Special attention should be paid when adopting a
European framework as it may not be able to take the more locally oriented, political
interest into account. However, the creation of standards about NO, measurements for
airport and a compilation of best practices are considered to be very beneficial.

Despite of the large differences between the European airports, experts think a
common agreement on such a high level harmonised sustainability framework is
feasible.

Airport experts agree that these Ols will bring more efficiency and sustainability to airport and
network operations if they are fully achieved. About the first one, they think it will help to
detect imbalances while the second will allow measuring the ATM performance and may help
to detect under performance in the future.

As a consequence of applying the principles addressed in the previous paragraphs, the
experts foresee airports prioritising certain flights. How this would be done, out of Episode 3,
is still to be defined.

To sum up, experts think it is desirable and worthwhile to make airport operations less
sensitive to “connectivity” of scheduled operations if these operations deserve a certain
priority in scheduling. Instead of assigning penalties in case of constrained operations at a
network level, they express their preference on developing incentives for collaborative
operators.

Airport service provision is another issue that concerns experts as most services are regular,
planned and tightly related to turn-around operations of aircraft from arrival to departure.
Airport experts agree that they can become much more predictable in their operations and
furthermore, be able to support high precision planning by accurately planned airport service
provision by applying an ATM standard business management approach: the Plan Do Check
Act (PDCA) cycle. However, airline experts think that this will not bring real benefits unless
serious delays occur.

A disagreement is raised between ANSP experts on improvements about the taxiing: some of
them think an open question is raised on whether taxi route planning instead of tactical taxi
route guidance will improve matters, while others have no doubt that high precision planning
will improve the current situation considering that other phases of the flight also adhere to the
same precision standard. However all of them agree that taxi time calculation, if needed,
could be improved since it is typically based on average taxi times.

Airport experts expect that meeting these new accuracy demands for service delivery will
increase current costs. Beyond this, airline experts believe that an increase in stability will
also lead to an increase in costs. ANSP experts stress the idea that it is better to take into
account that things are not perfect and never go exactly as planned than trying to plan
everything ahead.

About possible improvements in the communication and information exchange between the
Airport Authorities and Airport Service providers (including Ground Handlers), all experts
agree an improvement would be beneficial. When detailing what information should be shared
to achieve this improvement, airport experts fully trust in the implementation of A-CDM
procedures together with the integration of AOPs with NOP. Airline experts agree with this
approach and admit having some information regarding ground handling processes - e.g.
exact location of fuelling vehicles, start and end of passengers boarding and de-boarding; that
could help airport to improve their services to passengers.

Local differences were found when talking on the role airport service providers have on the
decision making processes around stand allocation. So, for example, at Barajas airport,
IBERIA is supported by AENA when requesting a specific stand if it is available. At Heathrow,
British Airways (not the airport) is allocating its own stands at certain terminals. Further
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guestions about if a common European procedure would help were not accomplished during
the 1* April meeting.

Finally, all experts agree to expect from SESAR a total integration of airports as a key node of
the ATM network. When asked about what they consider is missing in the SESAR ConOps,
they stress the importance of weather as some airports are very sensitive to it. Weather has
an impact on runway operations, on separations, on staffing and workload, and on capacity
and delays. Airline experts complain especially because about weather forecasts, but not
about nowcasts.

Different local practices are put in place for this issue. For instance, in the London TMA they
are currently negotiating the price of weather forecasts with different institutes. However, up
to the experts’ knowledge, all agree that no weather information is down-linked from aircraft to
airports nowadays.

O C & & && +$*&&"

From an ANSP point of view, airspace Demand/Capacity imbalance detection at medium and
short term involves knowledge of the Users' flight intentions. These, in turn, are often the
expression of commercial interests which sometimes can conflict with detailed and reliable
information sharing. This applies especially to airport slot management as already described
in a previous process but also -albeit at a somewhat lesser extent- to ANSPs which have to
cope with possible en-route (less) and TMA (more) capacity shortages.

It is for this reason that future improvements should involve flight information accuracy first -
i.e. whether a certain flight will be operated or not, then its precision in terms of a "second-
sharp" 4D trajectory. As said, achieving this kind of improvement first is a necessary condition
for SESAR to reach its ambitious targets and could alone cause a significant part of the
overall improvements SESAR is aiming to achieve.

From the Network perspective, SESAR IP2 will improve the current process mainly by sharing
AUO intentions (civil and military) and available ATM resources including rules to use them.
Network experts expect an impact on both demand and capacity data accuracy while demand
complexity is believed to be the most constraining data.
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Figure 52 Manage Pre-departure Sequence: involved a  ctors and related Ols

The process of Management of pre-departure sequence describes how the APOC Staff (in
coordination with Airspace Users) determine and update the pre-departure sequence.
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It is clear that if delay reporting occurs as soon as detected, it is possible to improve airport
service provision. This is one of the key principles of CDM. If this became the usual case, it is
important to know if it would be still possible to treat late incidental delaying events with the
highest priority, so experts were asked to give their opinion on this. According to them, if this
were the case, it would still be possible to apply some kind of slot shifting procedure to
mitigate the delay impact.

DMAN is becoming very important for pre-departure sequencing, therefore the interviewers
wanted to know the experts opinion on this tool. ATC controls airport ground movement
operations based on departure and arrival planning information. A Departure Manager
(DMAN) can aid ATC in both operations and may in turn have positive affects on pre-
departure sequence managed by the airport. In the context of SESAR, highly accurate 4D
planning for which DMAN is an important enabler, and good coordination on departures and
arrivals between the departure and destination airport operations may have a positive effect
on the predictability of arrival operations.

To go further in this subject, the interviewers wanted to know if DMAN could also have a
positive effect on coordination of executive activities between push-back and take-off. Experts
agreed that it would have a positive effect if the DMAN is fed by an A-CDM pre-departure
sequence procedure, but that it could also have a double effect implying a massive change in
the way ground controllers operate nowadays. For example, if DMAN provides advice on an
optimal speed on taxiways, this would lead to fewer emissions, and possibly less conflicts, but
the taxiway/ground controller may also loose flexibility.

Other possible effects of DMAN could be on transparency of planning at airport level, queuing
(punctuality), emissions and local air quality. DMAN could prevent queuing before a runway
and could enhance predictability reducing protection buffers which would have a direct impact
on time efficiency and usage of airport potential capacity, allowing the airport to increase its
declared capacity.

One of the main issues for the correct development of a pre-departure sequence is the
weather input. Vulnerability for weather depends on many factors: local weather conditions,
seasonal weather conditions and robustness of infrastructure regarding weather. One aspect
of weather sustainable operations will focus on quality of weather prediction and timely
information on weather conditions. In the expert's opinion, timely and more accurate weather
forecasts would allow proactive actions to mitigate weather impact. They believe the
introduction of stochastic weather reports won't be a good idea (too complex), but that the
prediction confidence percentages may help.

Also, if weather reporting becomes more predictable it might be possible to make airports
more predictable in terms of runway configurations in use and planned. It's important to
highlight that informing airlines on runway usage timely (i.e. more than 3 hours before
departure) and supporting predictability on their 4D flight planning is dependant on the
weather variability and the forecast quality.

The following questions proposed to the experts were all directly related to SESAR. Beginning
with the fact that to determine a pre-departure sequence the AOC Staff should provide “real”
traffic demand on a timely basis, experts were asked how much in advance should this
demand be provided (in the process description, 3 hours before the TOBT is mentioned:
would this be enough?). Their answer was that updated traffic demand some 15-30 minutes
in advance could be beneficial, and suggested that it would be useful for SESAR to clarify the
relationship between the pre-departure sequences and the RBT & SBTSs.

To establish the pre-departure sequence experts agreed on the following information being
needed for such purpose:

traffic demand should be an input for the planning phase and supervised by the airport
slot coordinator. Pre-departure sequencing is a pre-tactical function, so only traffic
demand changes during that phase will have an impact on the pre-departure sequence;
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Estimated In-Block Time (EIBT): An aircraft can be first inserted in the pre-departure
sequence as soon as it is known to be airborne from outstation and an EIBT is received
(-5 + 7 minutes accuracy);

TOBT, Tower Control Unit (TWR) and Target Start-up Approval Time (TSAT): Tuning
up the sequence will be performed once the aircraft is on ground and the confirmation
of the TOBT is received from the handler (turn-around assessment) or the airline
(strategic decision for some other reasons, such as passenger connectivity, aircraft
changes, etc). The final pre-departure sequence (about 30’ prior to Off Blocks) will be
determined by the TWR upon the TSAT issue;

planned arrivals;
network constraints, weather forecasts, runway configuration and head wind conditions.

The establishment and maintenance of the pre-departure sequence is described as a
collaborative process, involving not only the Airport, but also ATC, the Central Network
Manager and the AOC Staff. Experts described that the best way to organise this
collaborative process would be for the operators to state priorities, then for DMAN to give an
optimised sequence, and finally for operators to swap if they wish. Hence, this is not really a
CDM process but a fixed sequence.

Experts were proposed the case where the airport becomes the process owner and takes the
lead. They didn’t very much agree with this supposition because in the A-CDM no stakeholder
owns completely a process. Each stakeholder is responsible of specific actions depending on
the process phase. They reminded that the C of CDM stands for collaborative so ownership is
not well received in CDM.

In the case the airport took the lead of the process, other actors might modify the pre-
departure sequence, for instance, AOC might propose sequence swaps or negotiate a new
rank in the sequence in case of aircraft turnaround delay. Experts agreed user preferences
should be taken into account if they have no negative input on the global airport performance.
These modifications should be proposed with enough time before the TOBT in order not to
loose any slot if the demand exists. In the case of Heathrow airport, with many cul de sacs
between piers, such sequence swaps may be given 10 minutes before TOBT to de-conflict
push-backs.

The roles foreseen by the experts for the ground handler in the collaborative process are:

to confirm and commit to the TOBT (T standing for Target, not for Estimate) as soon as
the aircraft is on the ground,;

to timely alert of any difficulty which may delay the turnaround process (delaying the
TOBT).

Finally experts were required to mention the technological improvements required/expected
from SESAR to support the collaborative process, and if a SWIM environment is enough to
support negotiation processes, or if more explicit support is required to manage the process
of proposing solutions, counterproposals, agreement, finalisation of the solution, etc. They
were clear on the point that more staff training on business management techniques would be
beneficial, and that SWIM may be an enabler if deployed following operational requirements.
A lot of support is required because many negotiation processes are time critical: it is
important that these negotiations converge towards a solution within a limited time horizon.
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Figure 53 Propose a DCB solution: involved actors a  nd related Ols

This process (see Ref. [17]) aims at providing a solution to a detected Demand capacity
imbalance. Costs of solutions are associated with this process. When the proposed solution
comes from a refinement of a published DCB solution or when a new solution is elaborated,
the catalogue of DCB Solution is updated.

Airport experts affirm that in the collaborative DCB process suggested in SESAR, every
involved actor can propose a DCB solution. For the APOC, a DCB solution can be proposed
to all other actors (AOC, Civil/Military Airspace Manager, Sub-regional and Regional Network
Manager) based on an improved demand and capacity balance for specific airport resources -
e.g. stand, pushback, de-icing and holding bay capacity or ground resources. This proposal is
typically based on a detected imbalance and — if accepted by all actors involved — may lead to
implementation of the proposed DCB solution possibly after refinement/elaboration.

Both network manager and airport experts agree on the potential benefit that SWIM based
NOP will offer. They are confident on a much more dynamic and flexible management of
imbalances. A CDM environment (airports and network) running under common agreement
should solve the communication and collaboration related problems between stakeholders.
The impact on the outputs of the process will be, from the airport experts’ point of view, the
accuracy of provided capacities for both airspace and airport.

However, experts in these fields think that “DCB solutions at airport level” should be further
detailed since they do not have a clear image when reading the interim related DODs. In
particular, airport experts suggest that the decision maker in this process should be the
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regional or sub-regional network manager instead of the airport to provide a more fruitful
output.
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Figure 54 Check Aircraft Requirements: involved act  ors and related Ols

This process allows the Flight Crew to identify required capabilities (RVR-requirements) and
to initiate aircraft-related requests such as a request for remote de-icing before take-off.
Experts think that due to the nature of this process, SESAR will not bring big changes and
consequently no further improvements are expected.
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Figure 55 Obtain Flight Briefing: involved actors a nd related Ols

This process allows the Flight Crew to collect briefing data - e.g. aeronautical information,
aircraft payload, in order to adequately prepare the flight.
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The goal is to get information from the SBT for a single flight. That information is validated,
and then filed. When the SBT contains incomplete route segments, a number of available
routes that best meet the AOC Staff preferences are proposed, from which the AOC Staff can
select the one they prefer.

Obtaining a ‘Pre-Flight Update Briefing’ is a one-off process during which a pilot is supplied
with all modifications to the information provided in a previous ‘Flight Briefing’ for a given SBT
or for given ‘Flight Intent’ details. Once a ‘Pre-Flight Update Briefing’ has been provided for a
selected SBT or entered flight intent details, before or during a flight, a pilot may select to be
informed on any modification or new information related to the flight. This information will be
conveyed via notification messages known as ‘Notification Briefings’.

Through the implementation of the related Ols (see Figure 55), this process will improve the
accessibility during the pre-flight phase to all relevant aeronautical data, irrespective of their
source, that are required for the planning and execution of a flight. The limits of the current
process of addressing different services (e.g. AlS, MET, ARO) using various data/information
sources (e.g. AIP, NOTAM, MET, ARO, ATFM) will be overcome through distinct systems
with detached functions. The process cannot, to a certain extent, be tailored to specific needs
of the flight nor are the relationships of data elements covered.

As a consequence, each briefing output has to be screened individually by data source and
repetitively if flight conditions change. This is neither user friendly or efficient.
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Some of the experts’ conclusions already explained in this report can be used as input by
EP3 team to refine the DODs (see Ref. [17] and Ref. [18]). However, these are only
recommendations and ATM process model experts should decide if they are relevant enough
as to be included in the Operational Scenarios descriptions.

Regarding the actors involved, three modifications are suggested to the current ATM Process
Model and corresponding DOD:

Al1.3 — Definelrevise ATM resources, Define/refine resources usage rules. Network
experts believe that no Network Manager role is needed for the right execution of this
process;

A2.1 - Plan Traffic and Airspace Requirements, Start UDPP on SBTs. Experts think
that Network Manager should be included in order to avoid confusions as this role is
fully described in the monitoring process;

A2.3 — Balance planned demand and capacity, Propose DCB solution. Airport experts
suggest that the decision maker in this process should be the regional or sub-regional
network manager instead of the airport to provide a more fruitful output.

Related to the description of the processes, the following improvements are recommended by
the experts:

Al1.3 — Definelrevise ATM resources, Assess Long Term Resource Available Capacity
Plan. The following three coherent time horizons are proposed by the ANSPs and
Network Experts:

T+1 Chokepoint forecast. Using the latest forecast data predict the expected
performance targets for the coming year. The idea is to focus attention on areas
that are most likely to miss their targets;

T+5 Long Term Capacity Planning. A new method to provide capacity targets is
required as the current one does not work for privatised companies. This is the
case for many of the airports who are not working under a cost recovery system;

T+10 Very long term capacity planning. The setting of this timeframe to 10, 15 or
20 years will be influenced by the specific factors affecting airport expansion. In
addition the planning timescales of 10 and 15 years do not correspond directly
with STATFOR forecasts, so the use of interpolations of the 20 year long term
forecast would need to be assessed.

A2.1 - Plan Traffic and Airspace Requirements, ASM level 2 including Daily
CRAM/AUP Elaboration. As this improvement corresponds to a current process, DOD
experts’ knowledge is needed in order to find the corresponding gap in the DOD that
should be updated. To assess the information provided in terms of
accuracy/stability/completeness the experts proposed the following plan:

construction of a manageable and non manageable airspace plan at national
level, using national tools when they exist and then pushing the data to CIAM;

support of the AUP exchanges by the CIAM,;
generation of UUP messages as an AUP update.

Other conclusions were highlighted by the experts that are compiled in section 5.2 and could
help on establishing a starting point to the DODs refinement. Anyway, the EP3 WP3.2.2
experts should judge in each case if this is appropriate or not.
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After analysing of the questionnaires and interviews results, some high-level conclusions and
recommendations can be drawn. These conclusions are focused on establishing the future
relevance, feasibility, deficiencies and potentially added value of collaborative planning as
proposed in SESAR documentation. They should not be considered as definitive statements
but rather as the subjective and personal opinions a group of ATM experts.
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The main conclusion reached by the experts is that the long-term planning phase is a less developed part of the SESAR ConOps, so further analysis of the processes
is needed to ensure that the ATM community secures clear benefits from this phase. Therefore, the recommendation is to continue developing the long term planning
phase processes.

Regarding the process Al.2 Initiate traffic and airspace demand planning, the main conclusions of the analysis are shown in Table 5:

Id.

Conclusions

Comments

Justification

Al.2-1

Airspace segregation should be organised
with many small areas instead of one large
one.

This preference was advised
by AOs while military users
showed no discrepancy.

Alternative routes when there are small volumes of reserved airspace are
closer to usual ones. The current, but infrequent, practice of reserving
large areas could be improved by reserving a larger number of small
areas. Punctuality, environment and cost indicators for AOs could all be
improved by this change.

Al.2-2

A common ECAC solution should be sought
and implemented in response to the military
airspace reservation issue and its economic
impact on AOs.

There was no final
agreement on how to
harmonize civil and military
needs.

In spite of future improvements in long term airspace reservation (Europe-
wide shared use of military training areas, SWIM enabled NOP...) users’
expectations will not be completely achieved. Civil and military users will
need in the future a common ECAC solution in case of disagreement
because the current precedence for military requirements does not satisfy
all the involved parties.

Al.2-3

ANSPs’ participation in SCs is desired by all
current participants.

Both Airspace and Airport
Capacity should be
considered during IATA SCs.

ANSPs could provide information on ATC capacity that will support SCs to
achieve a more realistic output. Users believe that it is highly regrettable
that ANSPs do not use (or even recognize) the airport planned data.
However, a convergence in this process is difficult due to the different
expectations of the involved actors.

Al.2-4

Reliever airports dedicated to specific types
of traffic are perceived as a good alternative
to airports with a mix of all sorts of traffic.

Dedicated airports with particular characteristics, costs and services could
allow a more accurate forecast traffic demand. Some of the users would
leave some free headroom at the most congested airports by moving to
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these reliever infrastructures. However, a strong coordination with en-route
capacity planning should be developed to manage the new situation.

Al.2-5

Duality between BDT and STATFOR-like
forecasts on the same horizon is seen as a
risk factor by experts.

Consistency between these
two should be ensured in the
future.

Due to the nature of the BDT, business trajectories and long term capacity
forecasts will co-exist in time. It could be a waste of time and resources if
STATFOR-like outputs were not coherent with BDTs or did not take into
account business trajectories as inputs.

Table 5 Al1.2 process conclusions

When discussing Al.3 Define/revise ATM resources, the main conclusions of experts are summarised in Table 6:

Id. Conclusions Comments Justification

Al1.3-1 Traffic prediction is believed to be the most As traffic predictions are closely linked to the long term staffing and
critical and sensitive information used in the resource provision, experts consider that any inaccuracy in these data will
ATM resource planning process. produce a wrong dimensioning of the staff. Usually, unpredictable events

have a deep impact in traffic predictions.

Al1.3-2 There is a lack of supporting legislation ATCOs long term mobility is perceived as a helpful tool to mitigate staff
framework regarding ATCOs mobility along shortages. However, experts are not confident on the development of this
Europe. kind of measures (at least in a short term) due to external interests.

Al1.3-3 Users should be more involved and | This is perceived as a hot | Long term airport expansions are seen as a political and local issue
committed to airport infrastructure | topic as airlines and airports | instead of a technical and global one. Users’ expectations should be taken
development. have different  business | into account in the infrastructure development process. However, due to

plans. the different interests of airports and users and the different timescales for
planning and investment, the necessary consensus is very difficult to
achieve.

Al.3-4 The existence of EU-policies supporting Today, infrastructure development is fragmented, more related to political

infrastructure should be

further explored.

development

issues, and lacking the necessary overall point of view. This topic should
be explored to harmonise it throughout the European Union and to switch
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to global infrastructure development policies from the current local ones.

Al1.3-5 Airports  should be involved in the | Network Manager and ANSP | For Network Manager, it could very useful to establish coordination with
assessment of long term resource capacity | showed a real interest in | airports to know in advance the development of airport capacities and the
plan in the future situation. establishing this | long term military intentions.

coordination.

Al1.3-6 The implementation of a system of airport | There are some European | The ‘American system’ of terminal ownership could improve the
terminal ownership by airlines should be | initiatives running. involvement of the airlines in some airports, minimising unexpected
further explored. abandonment of the airlines. Moreover, it might lead to better quality of

service to passengers, due to improved exploitation of the terminals.

Al1.3-7 Coordination between States when multi- | FABs could be a good | The ATS route network design process could provide a better output if

national routes are in place should improve.

chance for further

improvement.

multi-national working teams developed multinational routes and FABs.
The own national knowledge of each of the participants could optimise the
process with an overall output, achieving agreements with the parts and
fulfilling the expectations of all the involved members.

Table 6 A1.3 process conclusions

Related to the process Al.4 Perform long term demand capacity balancing, the main conclusions are shown in Table 7:

Id. Conclusions Comments Justification
Al4-1 The formalisation and generalisation of the | On-going. Definition of predefined ATFCM solutions could be enhanced with timely
scenario management under the DMEAN information from CFMU and ANSPs. Knowledge of unconstrained traffic
context will bring benefits. demand and AOs’ intentions is essential to obtain high-quality solutions.
Al.4-2 Through this process, quality of information Quality of the information provided by all the involved actors is essential,

is much more critical than the information
itself.

since the success of the process is completely linked to it. In SESAR IP-2
improvements are expected in the content and the quality of the input data,
sharing the outputs of the process via the SWIM enabled NOP.
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Table 7 Al.4 process conclusions

Conclusions on the process A1.5 Publish seasonal schedule, are included in Table 8:

Id.

Conclusions

Comments

Justification

Al1.5-1

Network Manager should suggest the best
option among different flight plans to the
AOs instead of all the possible options.

This suggestion applies for
long and medium-short term.
A search route program
capable of showing the
current CDRs and RADs was
suggested.

Today, users receive all possible solutions for their flight plans. Users
would like to receive, amongst these options, the suggestion of the best
one. This will allow users to minimize costs and optimize their routes,
providing earlier and more accurate SBTSs.

&)%91 " 7.0+#+&01 6% **%*/ 67 &

Table 8 A1.5 process conclusions

Regarding the process A2.1 Plan traffic and airspace requirements, the main conclusions that can be drawn are shown in Table 9:

Id. Conclusions Comments Justification
A2.1-1 Harmonization of the civil-military | There are some initiatives | Planning traffic and airspace requirements are usually compromised by the
coordination processes throughout the | ongoing, such as merging | lack of harmonization of the civil-military coordination. Different levels of
ECAC area is desirable. FMP and AMC data. accuracies of the information are requested along the ECAC area. A better
coordination could lead to an enhanced use of the airspace and therefore
to more airspace availability.
A2.1-2 Accuracy of meteorological nowcasts and For military operations, weather is a strong constraint. If this information

forecasts is considered to be very critical
when planning military operations.

would be enhanced, military users could optimise and reduce airspace
reservations and hence civil traffic would be less affected by military
operation.
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A2.1-3 DAEDALUS should take into account the | AOs lack information on | Static route catalogues are not completely useful for the users as suitable
daily constraints and should be fully | route catalogues. solutions could change dramatically when availability of route changes
implemented. dynamically. New route opportunities and daily constraints should be taken

into account. A decrease of workload for the involved staff is expected with
these new technologies.

A2.1-4 Emphasize the importance of considering In the medium term, improvement of airport infrastructure or operations
the airport and the TMA (even the en-route may imply at least 5%-10% increase in capacity. For this reason, ATC
adjacent sectors) as a whole system. should react in the same way so as not to be the limiting factor. Planning of

aircraft operations in the medium term could benefit when managing
airport and TMA and all its factors (technical, human and procedural) with
full coordination.

A2.1-5 AOs showed their concern about delay Questions regarding to RBT property, delay responsibility and RBT
management in SESAR 2020 environment, concept clarification is expected from the users’ point of view. This
in which they are the RBT owners. explanation is essential in order to succeed with the medium-term building

of the traffic demand

A2.1-6 NAT tracks were criticised for being so far Users propose to move some of the NAT tracks to the south to

accommodate them to the demand of the airlines. Some of the routes are
useless to the companies because of increasing environmental and
economic costs.

Table 9 A2.1 process conclusions

When discussing about A2.3 Balance planned demand and capacity, experts concluded what is compiled in Table 10:

Id.

Conclusions

Comments

Justification

A2.3-1

Traffic predictions should be based on data
from Airspace Users and reliable airport
movements’ data instead of on historical

Airspace configuration optimisation is usually based on airport expected
movements and traffic forecasts. This process could be improved by using
data from Airspace Users, and taking into account uncertainties and
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data. unpredicted events.

A2.3-2 IATA SC are not flexible enough to respond | Current system is orientated | From the airlines point of view, the current SC should be modified to
to airlines’ needs. Airlines would like to | to solve the airport capacity | accommodate users’ interests. Users request a more flexible system
adapt their schedules to the demand and | problem, not to meet | located in the short term
not to the SC calendar. passenger demand.

A2.3-3 Airports should be involved in any demand | The objective is not to waste | Airports should be able to react to demand changes, using techniques
change decision made by Airlines as early | slot and stand capacity. such as coordination and negotiation. An increase of efficiency at the
as possible. airport side is expected from the users’ point of view.

A2.3-4 Further coordination between airport and | The objective is to avoid | Airportis not very much involved in en-route capacity planning. With airport
airspace should be established regarding | mismatches. participation in the decision making process divergences between airport
capacity planning processes. and en-route capacity should be minimised.

A2.3-5 Collaborative  processes  should be | CFMU-issued delays are | To improve the slot allocation process, all the actors are willing to share
implemented in the slot allocation process | only defined in pull mode (i.e. | information in order to benefit the development of the process. CFMU
based on both airport and airspace capacity | working  back from a | delays should be fully integrated into the airport systems to obtain better
constraints. constraint).  They do not | results in the slot allocation process in the airports.

allow integration with airport
systems.

A2.3-6 ANSPs feel that CFMU does not consider The level of planning between airports and ATFM is different (individual
the impact of their slot allocation on airport operations vs. global view). Coordination between the involved actors is
capacity. needed to improve the slot allocation process. Airports could improve their

predictability and time efficiency.

A2.3-7 Current CFMU-slot is not contributing to Airports are suffering traffic changes produced by CFMU and are not able

maximum departure throughput as in case
of exceeding this capacity delays build up at
the airport.

to react timely to these variations. Departure throughput could be
maximised if clear and efficient communication between airport and CFMU
was held. Medium-term planning data availability is crucial to succeed with
the slot allocation process.
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A2.3-8 Reactionary delays are due to late arrivals | More reliable planning is | Operations in hub airports are usually more problematic than in non-hub
and lack of coordination between the actors | expected to solve this | airports. However, coordination between actors and reliability of planning
involved in the slot allocation process. problem. (turnarounds, buffers, coordination with handling agents ...) could improve

the reactionary delays. Users should improve their medium-term
operations planning to succeed with their schedules and enhance the slot
allocation process.

A2.3-9 Wake  vortex  detection  technology, Resources usage rules should change radically from the current “first
separation standards and procedural come first served” basis to a more network-conscious approach following
alternatives to the “first planned first served” experts’ advice. With a new overall approach, the medium-short (and long)
policy should be further explored. term resource usage should improve in terms of capacity, cost-efficiency

and predictability. However, involved experts are not confident on the level
of technology needed to achieve this target.

A2.3-10 | Handling agencies should consider Handling agents should consider early flights in their planning achieving
predictability instead of delays to plan their more accurate staffing plans than currently. Improvement from SESAR is
staff more accurately. expected when updated EOBTs at early stages are shared between all

involved actors. Allowing handling agencies to access to this information
will ease the re-organization of ground services resources.

A2.3-11 | Timely and accurate weather information | For instance, this information | Airport CDM processes could benefit if reliable and accurate weather
should be provided to support CDM | should be down-linked from | information was available. Weather-dependent airports could mitigate
processes. aircraft to airports. disruptive effects and predictability of planning will improve.

A2.3-12 | The creation of standards about NO, | Environment is becoming a | Arguments between harmonisation of criteria and local advice should not
measurements for airport and a compilation | hot topic. interfere in the creation of standards and environmental legislation.
of best practices regarding sustainability
performance are considered as beneficial.

A2.3-13 | Taxi time calculation should be improved. Disagreement between | Average taxi times are typically used at airports. However, ANSPs are not

ANSPs is raised when
balancing taxi route planning

completely satisfied with this factor and would prefer a better planning
calculation (in medium-short term), though they are conscious that this
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against tactical route | enhancement of predictability and stability will lead into an increase of
guidance. costs.

Table 10 A2.3 process conclusions

There are no relevant conclusions on the process A2.4 Prepare flight for departure.
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