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1 EXECUTIVE SUMMARY & INTRODUCTION 

This document outlines a strategy for how the new flight planning related concepts coming from the ICAO 
Trajectory Based Operations (TBO), can be implemented by the FPFDE Project. It is the result of an analysis 
which has considered the converging global ICAO and European SESAR initiatives. Various concerns are 
identified, along with the choices available to management, with arguments and recommendations on the 
way forward.  

The need to achieve greater ATM capacity within a finite airspace has given rise to the need for greater 
precision, higher granularity, and improved sharing of commonly used data, in particular, with respect to 
predicted flight trajectories. The ability to achieve these objectives is enabled by new technologies that will 
enhance data exchanges and availability at all levels, with improved services, procedures, and data 
constructs, improving data consistency, flexibility, and extensibility. These measures will facilitate greatly 
improved potential for Collaborative Decision Making.   

These changes are endorsed globally and need to be translated into a European, NM context. On the global 
side the airspace user’s community and ICAO have recognized that current methods will not serve the 
emerging concepts for supporting traffic growth and efficiencies. The ICAO Flight and Flow Information for 
Collaborative Environment (FF-ICE) initiatives are already in development.  

In parallel with this Europe is taking regulatory initiatives to expedite the transition towards deployment of 
new ATM concepts and technologies. These will enable the move towards trajectory and performance-
oriented operations, which promise benefits to all stakeholders across the main key performance areas. 

These technology changes will be introduced across Europe, representing new paradigms in capabilities for 
ATM service enhancements.  Improved procedures and related information exchanges, enabled by SWIM, 
will reform interoperability and service provisions, taking the entire Airspace User and ATM domain well into 
the mainstream information exchange paradigm.   

These developments are already well advanced. European Network Management now needs to evaluate the 
implications of all these developments and decide on how to move forward with viable objectives and 
alternatives.  

A ‘big bang’ transition is not considered feasible. One of the greatest challenges is to determine how the NM 
can move forward, while at the same time continuing to support the current methods and procedures. 
Mixed modes of old and new operations are unavoidable and are supported by the strategy. An important 
aspect of this is the ICAO objective for minimising Airspace User development investment and allowing 
voluntary migration to new methods, whilst actively promoting the benefits. 

1.1 Overview of this documentation set 

This strategy is one of a set of three FPFDE implementation documents: 

This Implementation Strategy describes how the new concepts coming from the ICAO Trajectory Based 
Operations (TBO) concepts, which have relevance for flight planning/filing and flight data management, can 
be implemented by the FPFDE Project. 

The overall strategy is based on the following approach: 

1. Introduce the basic terms and scope of the work. 

2. Summarise the current situation in terms of what is already available or is in the process of being 
developed for these new/enhanced services and procedures. 

3. Elaborate the main implementation choices in terms of: the contribution they can make, their 
maturity, their implementation status, and their suitability. 

4. Draw conclusions concerning what agreements are absent and what decisions are needed. 

5. Make recommendations with arguments based on the factual results of this analysis. 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

7 of 113 

 

6. Propose a logical plan of action for how the implementation should proceed, in terms of structuring 
the total scope of the work into discrete functionalities, each with its own implementation steps, 
measurable benefit expectations and work packages.  

Volume 1 of the Implementation Guidelines addresses the first stages of the implementation, which relate 
primarily to the pre-departure Flight Planning/Filing activities and the new FF-ICE/R1 procedures that will be 
introduced. The documentation and guidance for these procedures is now quite mature and they are already 
in the process of being implemented and trialled in Europe.  

Volume 2 addresses the subsequent flight phases and for these a similar set of procedures and services will 
be introduced and integrated seamlessly with European local practice. FF-ICE will be developed further by 
the ICAO ATMRPP (as FF-ICE/R2) and along with various European SESAR developments, is expected to fully 
accommodate the relevant ICAO Trajectory Based Operations (TBO) concepts. 

1.2 Clarification of ‘Implementation Strategy’ and its purpose 

The generally accepted (thesaurus) usage of the term ‘Strategy’ is that “it represents a carefully devised plan 
of action to achieve a goal”.  

The “goal” associated with this strategy concerns the successful and expeditious implementation of major 
improvements to flight planning/filing and the subsequent flight ‘planning’ related services and procedures 
used between the NM and its stakeholders throughout the flight’s lifecycle. The definition of ‘planning’ in the 
context of this strategy needs to be carefully understood and is provided in section 1.4.  

The NM will play a central orchestrating service role in these procedures and in order to support its 
stakeholders, it needs to be ahead of them with its implementation.  

This is therefore an implementation strategy to: 

1. Propose a logical plan of action for how the implementation will proceed, based on the 
recommendations endorsed within this strategy. 

2. Expedite the decision-making process. This is based on an analysis that has been performed to expose 
the various concerns, with sufficient clarity and context to facilitate their appreciation, with the 
necessary arguments and recommendations.  

This strategy may ultimately have to be considered as a ‘living document’ with respect to some of the 
detailed aspects of the implementation (such as technology related concerns), which may evolve and require 
further consideration during later stages of development. This is true for any large-scale implementation, and 
it is always necessary to proceed on the basis of the best information available. These evolutions are not 
expected to impact on the recommendations made, or the general policy agreements needed for NM to 
make progress on its commitments. 

1.3 Introductory terminology needed for reading this document 

1.3.1 ASP versus ANSP 

Whenever a precise ICAO context for references to ATM Service Providers is needed in this document, they 
are referred to as ‘ASPs’ (or ‘eASPs’ in the case of an FF-ICE enabled ASP). The term ‘ANSP’(Air Navigation 
Service provider) is used for the cases where ICAO context is not needed.  

1.3.2 An acronym for the collection of services that are within the scope of this strategy 

A concise acronym is needed for the many references to the services and procedures covered by this strategy 
and the associated guideline volumes. These are less than the total set that must be implemented by the 
FPFDE project. The scope of this acronym must include functionalities needed for flight planning/filing, plus 
those needed for the departure preparation and the flight execution phases. The acronym proposed is 
Network Flight Plan and data Management (NFPM). 
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1.3.3 Route/Trajectory Terminology 

The term ‘Route/Trajectory’ is used for the trajectory data group that is developed and agreed during FF-
ICE/R1 flight planning/filing procedures. This term is used because AUs have the choice of whether to include 
4D point data or just a simple route expression in their desired route/trajectory. Note that this is a structured 
FIXM data group, in contrast to the existing Field 15 textual data field.  

NFPM ensures that all applicable constraints, conditions, and restrictions have been taken into account by 
what is then referred to as the ‘Agreed Trajectory’, which becomes the common, shared/published 4D 
reference for all subsequent operations.  It is used as the Agreed Route/Trajectory data group included in the 
feedback provided back to the AU and for the distributions needed to relevant ANSPs. It is subsequently 
maintained and synchronised across all participants throughout the flight phases through to flight arrival.  

The structure and format of the Agreed Trajectory, along with the rules concerning its coordination, 
maintenance and dissemination are one of the main areas of concern where NM needs to establish 
agreements with ANSPs and AUs. The detailed agreement of such an entity between all ATM partners could 
take considerable time. 

1.4 Planning Related Operations that are within the scope of this Strategy 

Planning activities may be conducted throughout the entire lifecycle of a flight, and it is important to be able 
to appreciate and distinguish between the various forms of procedure that are relevant for this strategy.   

Preliminary Flight Planning  
Preliminary flight planning includes the Operator actions associated with creating and getting a flight plan 
agreed with selected eASPs who will be involved with the flight (the eASP selection is based on 
considerations such as traffic complexity). This can be supported by FF-ICE Preliminary Flight Plan (PFP) 
submission procedures, to establish a flight plan that should be acceptable, if filed. In Europe NFPM will  
make acceptable PFPs available to other NM services, such as ATFM to facilitate improved flight intentions 
awareness.  
Filing  
The preliminary flight planning concludes with the filing of an eFPL. After this no further PFP submissions are 
accepted unless the flight is first cancelled.  
After filing is completed the NFPM re-evaluation processes will continue to ensure that the Agreed Trajectory 
is kept up to date with any changing conditions or constraints. Updates to the eFPL will continue to be 
possible throughout the flight’s lifecycle, via the Filing Service (Flight Plan (eFPL) Update procedure).  
Continued Planning activities during departure preparation and flight execution  
At some point in the departure preparations the first ATC unit will become involved with the flight and a 
transition will occur, beyond which Flight Data Update/Revision procedures should be used for any further 
changes needed to flight data. This includes support for dissemination of flight data updates, arising from 
activities such as ATC operations and collaborative agreement of any further network level planning 
proposals.  

While the implementation scope of this strategy includes flight planning operations and management, before 
and after the flight departure, it does not include the following: 

1. ATC operations. 

Any significant outcome arising from ATC tactical/planning interventions, which affect the Agreed 
Trajectory for the flight, must be made known to NFPM and used, when necessary, to synchronise it 
across all participants. ATC operations and network level Planning operations co-exist and feed into 
each other but, there is an ATC operations horizon within which these network level planning 
operations should not be attempted. 
The ‘ATC Operations Horizon’ is defined as:  

The maximum downstream airspace extent in which ATC operations (tactical or local Sector/AOR level 
planning) could be active for the flight concerned. 

2. The duties performed by sector executive/tactical controllers and the Pilot in Command (PiC) of the 
fight. 
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Network level planning level agreements will, of course, need to be taken into account by controllers 
when they become relevant to the current ATC operations. This includes the later downstream tactical 
operations that are impacted by the planning changes. However, these will be conducted within 
tactical procedures and responsibility considerations, which are in no way changed by this strategy. 

3. The duties performed by sector planning controllers.   

These are conducted within the AOR (or AOI) boundaries and across the borders of the airspaces 
concerned. This is distinct from the planning procedures covered by this strategy, which will be seeking 
to either preserve compliance with the existing Agreed Trajectory or to formulate acceptable overall 
network level, optimal solutions for its update. 

Implementation of the recommendations made by this strategy should not create a need to impose any 
additional safety related implications on local ATC operations, or the competences needed.  

2 BACKGROUND 

2.1 The NFPM Development Landscape 

 

NFPM implementation is positioned in the middle of the two major developments which have European and 
Global impact. To appreciate the policies and decisions needed, a good understanding of these two major 
developments is recommended. This is a big subject and cannot be covered in detail within this document, 
although context is provided where needed to facilitate a general understanding. Further information is 
provided in all the referenced documents and in the appendices and annexes to this document.  

Regulatory Measures: 
Common Project(s), 

Functional Groupings 

 
NSP, SO’s 

 

 

 

 

ICAO Trajectory Based 
Operations with  

FF-ICE 

 

SES Concepts, Technologies & 
Deployments by OI Steps 

 

SWIM 

 

 

SWIM 
SWIM 

All Introducing development phases of new services and 
procedures with new CDM/Consultations and data sharing 

covering aspects such as: 4DT agreement & update with 
coordinated revisions; provision of flight data updates from ATC; 

EPP distributions; Target Times; improved awareness and 
consistent utilisation of constraint and ATM conditions data etc. 

 

 

Network 
Management 

Development Cycles 
for Core Services 

which involve NFPM 
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It should be noted that the detailed programme of deployment transitions across Europe is not part of this 
strategy. For clarification there is a distinction between: 

 NM Strategic Projects responsibilities for Implementation and Transition Support, versus:  

 SESAR Deployment Manager (SDM) responsibilities for Financial Support and Deployment Planning 
(based on the Common Project One (CP1) and any further regulations).  

This strategy is relevant within a geographical scope equal to the IFPS Zone (IFPZ) for all flights operated 
wholly, or in part, in Europe.  

Note that harmonisation objectives associated with the FAA and NEXTGEN, or other world-wide initiatives, 
are assumed to be already reflected in ICAO products. They are not analysed further in this document. 

2.2 Experience gained from earlier developments 

With respect to the ICAO flight planning/filing initiatives there are no relevant, major, landmark 
implementations that can be used for the purpose of drawing experiential conclusions or lessons learnt. The 
flight plan changes introduced in 2012 (FPL2012) made changes to the current flight plan but did not involve 
any change of data format or use of improved interoperability and networks.  Most significantly, it did not 
embrace Trajectory Based Operational concepts, supporting 4D trajectory methods of working, and 
unfortunately it imposed implementation costs on all Airspace Users (AUs), including those that did not need 
the changes. 

The nearest benchmark for comparison would be the introduction of the IFPS service, which has had a major 
impact with respect to improving the consistency and validity of flight plans across Europe. However, the 
introduction of IFPS did not present major transitional problems. Airspace Users (AUs) and Flight Operational 
Centres (FOCs) were already providing flight plans and ATS units were already receiving them. The changes 
related only to where the flight plans were provided to and where they were obtained from. The challenges 
for introducing new ICAO FF-ICE services and procedures, plus the additional European necessities and 
transition support, are orders of magnitude more complicated, addressing all levels of concern. They 
therefore require special attention and a strategy. 

Likewise, for the other SESAR concepts and deployments there are no comparable benchmarks. Along with 
the technical enablers they represent a paradigm shift in complexity. The nearest comparison in this case 
probably relates to the deployment of various new FDPS systems and OLDI between ATS units. Although the 
scale of the OLDI implementation is different in comparison to that for FF-ICE, there are at least some 
indicators to be observed: 

1. Basic OLDI has been supported by regulatory measures, but even so it has proven to be a major 
challenge across Europe. 

2. Different implementations in different supplier systems can be easily caused by slightly different 
interpretations of the same requirements. These differences can have major implementation, cost, 
and timescale implications. High quality and precise requirements analysis should therefore assume a 
very level of importance to the success of NFPM implementation. 

3. Validation and deployment processes demand a high level of synchronicity and inter-service provider 
planning (see section 2.10.1 for further details).  

4. A core of support expertise becomes invaluable when complex upgrades requiring advanced 
functionality and data exchanges are being introduced and repeated across Europe. This is especially 
the case for NFPM.  

The transitional implications will be a major challenge for both Network Management and ATS units at all 
levels. Network Management cannot implement its new or revised services in isolation they will have to be 
tested and validated incrementally, in collaboration with Airspace Users, FABs and ATS units.  

2.3 What must be implemented by NFPM? 

2.3.1 General flight plan and flight data considerations 
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The NFPM implementation scope associated with this strategy is mainly driven by the ICAO Trajectory Based 
Operations (TBO) and FF-ICE concepts for: 

1. Improved flight planning/filing (FF-ICE/R1). Further information on the services, procedures, processes, 
data exchanges and data content needed is provided in the Implementation Guidelines Volume 1. 

2. Improved collaborative working, with data sharing and synchronisation, during the departure 
preparation and flight execution phases, between NFPM and: 

 Airports/Aerodromes (not yet addressed by FF-ICE, but part of ICAO’s TBO concept. Elaboration 
is expected within the FF-ICE/R2 provisions). 

 AUs and ANSPs (not yet addressed by FF-ICE for the departure preparation and flight execution 
phases, but part of ICAO’s TBO concept. Elaboration is expected within the FF-ICE/R2 
provisions). 

Further information on the services, procedures, processes, data exchanges and data content needed 
is provided in the Implementation Guidelines Volume 2. 

2.3.2 VFR Considerations 

Support for IFR and VFR flights must be included within these services and procedures. At the time of 
composing this strategy the detailed VFR aspects have not been fully analysed, but they are not expected to 
have any major impact on the strategy, other than the fact that these flights must be included in all levels of 
implementation planning and validations.  

The NFPM competencies should extend to the domain of VFR flight plans and eventually act as the central 
European flight plan database, which would include all flight plans of the member states.  

This subject will be elaborated further in the Implementation Guideline documents, as further information 
and agreements become available. 

2.3.3 Military and OAT Considerations 

Support for civil and military flights must be included within these services and procedures. The OAT and FUA 
roadmap aspects are integrated within the SESAR European ATM Master Plan and the European Single Sky 
Implementation Plan (ESSIP).  

The principle of A‐FUA and airspace and traffic management require knowledge of all concerned traffic, both 
civil and military. The ability of the NM systems to receive, process (excepting slot management1) and 
distribute OAT FPLs is part of the FPFDE project and is within the NFPM scope. 

NM has no ATFCM executive power for OAT flights. As result, slot management should not be considered for 
military airspace users; to preserve flexibility and to avoid impairing the military operational task. 

The definition of data exchanges between military aircraft and ground systems is waiting for the definitive 
SESAR CONOPS. Likewise, the detailed concepts regarding trajectories are under consolidation via a revision 
of the SESAR CONOPS. The military and OAT information currently provided is therefore mainly focused on 
the development of services and tools to allow exchanges of GAT and OAT flight plans, to create a seamless 
ATM environment and facilitate military operations in the ECAC area. 

Some assumptions have been made concerning OAT trajectories and these may be subject to revision in a 
later release of this strategy. 

This subject will be elaborated further in the Implementation Guideline documents, as further information 
on OAT flight plan implementation requirements become available. 

                                                           

1 NM has no ATFCM executive power for OAT flights. As result, slot management should not be considered 
for military airspace users; to ensure that the military operational task and its flexibility is not impaired. 
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2.4 Generic forms of data exchange needed 

The NFPM implementation scope associated with this strategy will require several generic, forms of data 
exchanges between NFPM and AU/ATM actors (as listed in section 2.5): 

1. Provision of flight event information. For example: flight departure, flight arrival. More notifications 
can be expected in FF-ICE/R2.   

2. Sharing of flight data updates in situations where network level negotiation is not needed or relevant. 
E.g., Flight data updates arising from tactical interventions during flight execution, or from OLDI 
procedures, are needed to synchronise trajectories across all participants. 

3. Flight data changes with collaborative negotiation between partners. E.g., flight plan filing 
submissions and acceptance, revisions to previously accepted flight data when a new or changed 
downstream constraint impacts on the previously agreed trajectory. 

4. Targeted flight data distributions to relevant participants. E.g., flight plan distributions by NFPM to 
relevant ANSPs.   

5. Data publishing, with publish & subscribe capabilities for registered stakeholders. 

6. ‘What-If’ CDM, where partners can exchange hypothetical route/trajectory proposals and, if 
necessary, make counter-proposals, to ascertain flight data acceptability. FF-ICE/R1 includes the Trial 
Service and FF-ICE/R2 can be expected to extend this into the departure preparation and flight 
execution phases.  

2.5 Actual interfaces needed 

The NFPM implementation scope associated with this strategy will require external interfaces to: 

1. Airspace Users. 

2. Airports/Aerodromes, particularly those enabled for A-CDM with DPI and API messages. 

3. European ANSP. 

4. Other non-IFPZ ANSPs  

5. Other interested and authorised/subscribing partners 

Internal interfaces are needed to other NM services (Such as ATFM, Capacity balancing etc.) which can 
trigger updates to the Agreed flight data. 

2.6 The Global ICAO Viewpoint 

The global viewpoint is described in detail in the ICAO FF-ICE Provisions and in the FF-ICE/R1 & R2 Manuals, 
which include guidelines for implementation. The ICAO Trajectory Based Operations (TBO) concept 
document describes how all these services will collaborate, to establish, publish and maintain a coordinated 
Agreed Trajectory based intent. This will be coordinated and refined, as necessary, to reflect the definitive 
Operator’s agreed intent, taking into account all applicable constraints, restrictions, and conditions.   

The ICAO provisions, concepts, and guidelines for FF-ICE/R1 are now quite mature. However, those for FF-
ICE/R2 are still under elaboration. The total set of services/procedures/main processes to be provided by FF-
ICE R1 & R2 is, for now, assumed to be as follows: 

1. Trial Service, in the flight planning/filing phase and proposed for continued use in the departure 
preparation and flight execution phases: (Optional but already considered as ‘necessary’ for NFPM 
implementation). Allows an enabled AU to request operational evaluation of potential flight plan data, 
on a what-if basis, against constraints and conditions anticipated for applicability at the time of the 
flight.  

2. An extended implementation of the Trial Service is expected for use in subsequent flight phases to 
allow proposed revisions to the Agreed Trajectory to be evaluated. This may be used by enabled AUs 
and by enabled ANSPs, who may not know the impact of a proposed revision beyond their AOR 
boundaries. 
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3. Planning Service, in the flight planning/filing phase: (Optional but already considered as ‘necessary’ for 
NFPM implementation). Allows an enabled AU to submit Preliminary Flight Plans (PFPs) for operational 
evaluation against constraints and conditions anticipated for applicability at the time of the flight. If 
accepted, the data may be used for ATFM and load/capacity balancing purposes, until a filed flight plan 
(eFPL) is accepted and provides a more definitive reference. The service also includes provisions for 
Preliminary Flight Plan Updates and Flight Cancellations. 

4. Filing Service, in the flight planning/filing phase: (Mandatory for recognition as being FF-ICE/R1 
enabled, mandatory for NFPM implementation). Allows an enabled AU to file Flight Plans (eFPLs) for 
network wide use as the definitive flight intent. This will be subject to operational evaluation against 
relevant constraints and conditions anticipated for applicability at the time of the flight. If accepted, 
the flight plan and its route/trajectory will be used by the relevant ANSPs along the route of flight for 
ATC purposes and by the NM for ATFM and other NM services. The filing service also includes 
provisions for Flight Plan Updates (to the filed eFPL) and Flight Cancellations. 

5. Forwarding of received flight plan messages: This is included as part of the planning and filing 
services. It includes translation (from FF-ICE to 4444 format) and forwarding of filed flight plans, and 
associated updates/cancellations, to recipients outside of Europe (The submitted flight plan data will 
not be processed further by NFPM, before or beyond the IFPZ context. Data validation will be 
restricted to what is needed to facilitate the translation and forwarding). 

6. Flight Data Request Service: for any phase of flight: (Mandatory for recognition as being FF-ICE/R1 
enabled, mandatory for NFPM implementation). Allows actors to request flight data from NFPM.  

7. Notification Service for applicable flight phases: (Optional but recommended as ‘necessary’ for NFPM 
implementation). Facilitates the transmission and reception of notifications for significant events 
related to the flight, such as Flight Departure and Flight Arrival. Some further extensions for FF-ICE/R2 
are recommended for NFPM implementation, e.g., for notifying the transition between FF-ICE R1 and 
R2 procedures and these will be mandatory.  

Note that the NM is now sending DEP messages world-wide, and this may need to be included within 
the FF-ICE/R1 Notification service. Flight and ATFM data exchange beyond Europe, as required by NSP 
Action SO4/2, is relevant, but any possibilities for NM services extended outside of Europe will need 
further elaboration. 

8. Flight Data Publication Service for all flight phases: (Optional but recommended as ‘necessary’ for 
NFPM implementation). Can provide information to registered and authorised subscribers about 
flights that are relevant to their operations. Subscribers might include Operators (E.g. Military 
Operators requiring an awareness of flights that will be operating close to training airspace), ATM 
functions such as Flow Management, and Airport/Aerodrome Service Providers including Ground 
Handling, General Aviation fix-based Operators, De-Icing Teams and even non-flight stakeholder 
groups such as Customs and Immigration. 

9. Re-evaluation Process: (Optional but recommended as ‘necessary’ for NFPM implementation in all 
flight phases). This will be triggered when constraints and conditions applicable to the flight change, 
resulting in a need for updates to the agreed flight plan or Flight Data Updates or Revisions to 
disseminated flight data. 

10. Flight Data Updates in the departure preparation and flight execution phases (Assumed to be essential 
for NFPM implementation – not yet published by ICAO): These will be provided to NFPM and used to 
refine the published Agreed Trajectory when departure related events or changing network conditions 
or ATC/Flight deck interventions have caused a deviation from the Agreed Trajectory, in excess of 
parameterised values/criteria. NFPM needs to receive any implemented ATC updates, to maintain its 
situation awareness. It will then make and disseminate any updates to the Agreed Trajectory that are 
needed. It will also need to continue to receive Correlated Position Reports and available downlinked 
aircraft data.  

11. Flight Data Revisions: in the departure preparation and flight execution phases (Assumed – not yet 
published by ICAO): with collaborative network level planning capabilities for situations where: 
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 Actual changes have been made that are found to be inconsistent with the previously Agreed 
Trajectory. This includes the need for network level planning revisions arising from already 
implemented ATC operations.  

 Changes are being planned (by NFPM or the AU or an ANSP) that could be potentially inconsistent 
with the previously Agreed Trajectory and collaborative agreement is therefore needed.  

Further data exchanges are already implemented or are in development in Europe (Such as those used for A-
CDM and for STAM assignments). These may or may not become part of the ICAO FF-ICE/R2 provisions which 
are currently under development. A mature release of the provisions is needed from ICAO, to be sure about 
what procedures will be included. It is also important to recognise that Europe has an important role to play 
in providing input to the FF-ICE development. In some cases, the impact from these other data exchanges is 
likely to be channelled to FF-ICE procedures via the re-evaluation processes. 

Compliancy with the developing Trajectory Based Operations (TBO) and FF-ICE/R2 concepts will need to be 
tracked and is one reason why this strategy needs to be a living document. 

2.7 European Initiatives  

In addition to the ICAO FF-ICE context there are also European local initiatives that must be considered, for 
the methods and procedures that will be used within Europe. These must be considered from the viewpoints 
of technical alternatives, the industrial investment and European policy direction. They also, potentially, 
impact on the extent of the NM involvement within the overall ATM domain and the associated roles and 
responsibilities that it could or should not assume. This must also be considered in accordance with its 
current role as delegated by the European Commission.  

The FF-ICE services and procedures are being introduced with global applicability and are therefore a 
necessity for implementation. Never-the-less these local concerns prompt an urgent need for informed 
arguments and a proposal, followed by corresponding decisions.  

The new services and procedures will need to support the generic data exchanges described in section 2.4, in 
an environment where on-going collaborative planning operations are being conducted, in concert with 
tactical and shorter-term planning operations. This represents a new dimension of collaborative working 
which did not need to be addressed by FF-ICE/R1.  The new workflow and procedures need to be carefully 
considered and elaborated, taking into account the global and European environment and implementation 
strategies, regarding the trajectory management. In this respect the work being done by the ICAO ATMRPP 
and the SESAR projects on Trajectory Management principles are important feeds into the final elaboration 
of these procedures. 

In Europe there are two main procurement-based initiatives associated with development of these 
procedures. The iTEC (Indra) and Coflight (Thales/Selex) projects are developing their methods in accordance 
with the ED-133 specification, developed by EUROCAE, which is intended to be a common specification.  ED-
133 describes the data formats and protocols, but otherwise allows for differing internal system 
implementations across suppliers. Various trials have already been conducted and are on-going.  The ATC 
system market is currently focused on the progress being made by these two suppliers. There is ANSP 
stakeholder commitment to the concept and major resources and finances have been invested. The 
implementation is however, proving to be difficult, triggering the need for, not only, re-planning of the 
completion dates when industrialisation and deployment will be possible, but also, potentially, for 
simplification of the proposed solution.   

There is conceptual overlap between the current understanding of FF-ICE/R2 and the cases covered by ED-
133 methods, but technically they are likely to be quite different. This strategy must consider the multiplicity 
of all possible procedures, for all applicable phases of flight, but the conclusion quickly becomes apparent. 
From the NM point of view the ED-133 and Flight Object initiatives, to date, are primarily addressing ATC to 
ATC data exchanges and their use for collaborative network wide planning procedures have not yet been 
taken to any decisive conclusion.  

The NM cannot assume that an interface to ANSPs via ED-133/Flight Object methods will be agreed in any 
reasonable timescale. Furthermore, they must be considered as a special local regional solution, which so far, 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

15 of 113 

 

has not managed to embrace the data exchange needs of all involved ATM and AU partners, within a 
seamless and integrated set of procedures.  A consensus seems to be arising that they will probably remain 
confined to ANSP-to-ANSP data exchanges, such as those used for coordination and transfer, with the result 
being fed to NFPM for adjustment of the Agreed Trajectory, when necessary.  

NFPM can provide all the necessary ingredients needed to facilitate the creation of a Flight Object by ANSPs 
(E.g., with the eFPL, the Agreed Trajectory with flight performance data, weight at each point if required, 
etc.), but will otherwise need to maintain conformance with FF-ICE provisions and requirements. 

ATC procedures are not within the scope of this strategy, however, to avoid overall procedural disparity, 
measures should be taken to ensure alignment, wherever possible, of the ED-133 (Flight Object, IOP) 
European procedure implementations (including those coming from further revisions of ED-133) with the FF-
ICE/R2 procedure implementations.  

FF-ICE/R1 is less relevant to ED-133 but also needs consideration in terms of consistency. 

2.8 The current situation  
1. FF-ICE/R1 is well specified with extensive guidelines and operational level requirements. 

Implementation is already in progress. A few outstanding issues exist for European implementation. (In 
particular, the possibility of feedback from enabled ANSPs that may evolve to provide this capability). 
The official publication of ICAO documentation is expected in 2024. 

2. FF-ICE/R2 concepts are being developed now. The services and procedures have not yet been 
described but, in order to make progress on these NFPM documents, they can be inferred initially from 
the TBO concepts. A very high degree of synergy and commonality with FF-ICE/R1 is expected, with 
beneficial re-use and/or extension of services & procedures. 

3. FIXM is well defined for the FF-ICE/R1 data and message modelling, structures, and format 
implementations. Further work is needed on FIXM for FF-ICE/R2 when the ICAO ATMRPP definitive 
information on this is released. 

4. The NM B2B capabilities are being extended and will be able to provide access to the FF-ICE services. 

5. Various enabler projects are progressing well, with trials and exercises. 

6. Data from internal NM sources, such as that from ATFCM, that affect the trajectory (delay, suspension, 
re-routing etc.) are already available, in use, and can be made available to the FF-ICE evaluation/re-
evaluation processes. 

7. Data from various external sources such as Air-Ground data-link (e.g., EPP report), Target Time 
Management (API), Correlated Position Reports and Airport CDM are either available or progressing 
well for refinement of NFPM’s 4D trajectories. 

8. Some of the existing ATS messages associated with flight planning changes, during the departure 
preparation and flight execution phases, can be used as the starting basis for implementation of the 
new procedures needed between ANSPs and NFPM. (In the same way that existing ICAO messages 
were used for developing the FF-ICE/R1 messages). The implementation therefore already has some 
existing and useful experience to draw on. Similarly, the FF-ICE/R1 implementation will feed forward 
important lessons learnt information. 

9. SWIM enablers are available, including, but not limited to, the foundational standards for initial SWIM 
and related guidance, registries such as the European SWIM Registry for publishing and discovering 
services, the ATM Information Reference Model (AIRM) for harmonising the ATM vocabularies etc. 
Detail about SWIM enablers can be found in Appendix D (section 10) 

10. The ATC-ATC data exchanges associated with OLDI are established and, as stated earlier will probably 
evolve according to existing project commitments and system procurements, based on European local 
ATC procedures. This is not a direct concern for NFPM as it is not involved in those procedures. 
However, it will need to be made aware of any flight data changes which arise, and which have impact 
on the Agreed Trajectory. 
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2.9 Immediate conclusions  
1. The overall involvement of NFPM for European operations has not been detailed. The flight 

planning/filing phase is well defined, the subsequent phases are not, and clarity is needed. 

2. The actual procedures to be used need to be elaborated, evaluated, and agreed. 

3. The events/circumstances which trigger a transition from one set of procedures to another need to be 
agreed. 

4. The various roles and responsibilities need to be made explicit along with any data ownership 
consultations that are needed. 

5. The FF-ICE methods and procedures can address all of the flight data exchanges needed. 

6. Various development & deployment roadmaps/plans exist, but there is currently no strategy for how 
the NM gets from its current operations to the point where deployment of the new roles and 
procedures is possible, and how transition though mixed modes can be achieved. 

7. OAT flight planning needs to be accommodated. 

Decisions are needed with respect to the above conclusions, and these need urgent attention, aided by the 
recommendations made in this strategy. The objective of the next sections of this document is to consolidate 
the information and arguments needed to support the recommendations. Further information is provided in 
Appendix A (Section 7) for subjects that require a deeper consideration.  

2.10 General Considerations for going forward 

The global FF-ICE concepts and guidelines for the flight planning/filing phases are now well established and 
have presented little difficulty in their adaptation for Europe. However, the departure preparation and flight 
execution phases expose a plethora of concerns that need to be addressed.  

This document aims to expose and resolve these concerns with analysis and recommendations on the way 
forward, guided by some fundamental principles: 

1. The transition across all sets of procedures deployed should be as moderate and intuitive as possible, 
so as to maximise procedural similarities (for all participants) wherever possible, giving the impression 
of a continuous, seamless, integrated, and cohesive progression across each transition. 

2. The impact on AUs and ANSPs should be minimised and should not impose a multiplicity of disparate 
procedures. 

3. The foundations laid down by these initiatives for TBO and FF-ICE implementation will be used and 
built on, until the next major paradigm shift becomes possible. It is clear therefore that, whatever 
approach is taken, it has to be sufficiently malleable and extendable to allow for these progressive 
additions, without significant and costly changes to the internal NM or partner system and software 
architectures. 

4. For flight information exchanges specific to European procedures, which do not get addressed by 
ICAO, migration to FIXM could be beneficial wherever that is possible and appropriate. 

5. Clear and agreed definition of roles and associated work-flow evolutions are needed with strict 
adherence, otherwise inconsistent or even conflicting updates may occur. 

6. The ICAO information on FF-ICE/R2 made available so far includes descriptions of ATFM and capacity 
related considerations, mostly for the global cases where this is performed by individual ANSPs. In 
Europe, the Network Manager has the EC mission delegation to perform this for all states within the 
IFPZ and this subject is therefore well established. The NM already includes a large number of services 
and interacting processes, which is, of course, expanding with the deployment of these new concepts. 
At the level of interactions between the NM and other partners this implies a correspondingly large 
number of diverse message exchanges and negotiations.   

7. When ATC interventions are needed there is currently no immediate way that the local controllers can 
know whether a change associated with that unit’s AOR has significant downstream impact. Within the 
new procedures, the later impact of these changes will need to be assessed for network wide impact. 
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NFPM must therefore be made aware of any ‘significant’ local tactical or planning updates.  The 
meaning of ‘significant’ updates will need criteria/parameterisation development. 

8. The AU can potentially and increasingly have information service interfaces to all ATM partners. As far 
as updates to the Agreed Trajectory are concerned, the decisive (network level, planning related) 
aspects, at the very least, must be conducted within well-defined responsibility protocols, otherwise 
ambiguities and confusion could arise concerning what has or has not been agreed. 

9. The new services to be introduced will not be implemented as a ‘big bang’ across Europe and mixed 
modes of operation are inevitable. All solutions considered therefore have to be capable of supporting 
enabled and non-enabled partners for each of the services and procedures being deployed.  

10. The full scope of this work is complex, and a stepped approach is therefore needed with incremental 
development and complexity advancement, but also taking into account a prioritised ordering in terms 
of urgency and expected benefits. Various methods such as table-top validation exercises should be 
considered for consolidating the implementations considered. 

11. Measurable benefits need to be identified for each implementation step, to promote & maintain 
stakeholder confidence. Failure to recognise this is a common cause of disillusionment and diminishing 
stakeholder commitment. So, each functional grouping in the strategy must especially anticipate and 
facilitate the realisation of these benefits.   

These developments are an enabler for other projects that will take advantage of the enriched dataset. 
Benefits derived from the improved data covered by this strategy are not included. For example, 
project work to improve capacities and efficiencies, as a result of obtaining a 4DT, is the responsibility 
of other projects. Each of those domains have been considered, but only to the extent needed to 
ensure that all implementation concerns (of this strategy) are addressed. 

12. The special case of Europe with its centralised services and the current ATC related procurement 
initiatives and investments are a major influence. However, the over-riding considerations must 
include global direction and extendibility with future-proofing, longevity and measurable benefits 
realisation.  

The challenge for this strategy is therefore to position NFPM services so that the best fit of all these concerns 
is achieved, with the most appropriate procedures, roles, and implementation steps.  

Major stakeholder input and review commitment is needed, to establish the level of completeness and 
agreement required. 

2.10.1 Validation of new concepts and methods 

The implementation covered by this strategy involves a significant number of new concepts and processes, 
particularly those needed for collaborative planning in the flight departure preparation and flight execution 
phases.  

Validations will be conducted within the global, ICAO arena, but there is an additional need for validations 
within the specific European context envisaged, i.e., with the centralised Network Manager and the various 
other local working methods.  

Some concept aspects have already been, or are in the process of being, validated by SESAR projects. 
However, a large proportion of this has to be considered as ‘stand-alone’ validations and there will be a need 
for re-validation reflecting the fully integrated NM environment and context. In particular, this is needed 
with the new FF-ICE services and procedures that are proposed by this strategy. 

A key advantage of the service-oriented approach associated with this strategy, is that that the service 
provider and consumer implementations are only loosely coupled. The target FF-ICE service architecture can 
therefore be leveraged to mitigate some of the complications of multi-stakeholder involvement in validation 
activities. 

The validation needed represents a significant volume of work and will need to be addressed by a separate 
Validation Analysis, resulting in a Validation Plan. That analysis is not part of this Implementation Strategy, or 
the two Implementation Guideline Volumes, but it is important to emphasise here that it is needed.  
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2.10.2 Transition to the New Concepts & Mixed Modes 

Implementation of the full concepts is likely to involve lengthy transitional periods with various mixed modes 
of operation. In addition to short-falls in FF-ICE Implementation, there is likely to be situations where the 
new services are being used, but some data cannot yet be processed, resulting in a variety of flight plan 
completeness and/or consistency concerns, as predicted and articulated by the TBO Concepts document.   

For some data, such as some of the 4DT constructs and the GUFI, its inclusion will be very important and 
there could be a need for work-around solutions. For others, such as flight specific performance data, it will 
simply be used if it is available. For less advanced Airspace Users and service providers these short-falls can 
be expected to prevail well into the future.  

From the implementation viewpoint there are several concerns: 

1. There could be several subcategories of ANSP system capabilities that need to be considered with 
respect to transition planning in the absence of full concept implementation, such as: ability to receive 
and process 4D points or certain attributes/properties within a trajectory, ability to receive and 
process target times (TTO/TTA), ability to receive and use AU flight specific performance data, etc. 
ANSPs may not be able to subscribe or participate in these FF-ICE procedures (e.g., for FF-ICE trials) 
until a critical volume of core processes have been upgraded and validated. Anything less than this 
could create a need for difficult, local, mixed mode operations within that unit and agreements with 
other units.  

2. Transitional measures and roles may be needed to alleviate the network wide impact of gaps in ANSP 
capability. In the FF-ICE/R1 non-enablement cases this has been solved by NFPM translation to existing 
ATS message formats with extended distribution capabilities.  

3. Mixed modes of partner enablement present particular planning and coordination challenges for 
NFPM, with respect to FF-ICE functional groupings for implementation with increasing data and 
processing complexity: 

 The new services will first need to be validated internally.  

 Then they will need to be validated with enabled partners (AUs and ANSPs) 

 Then they will need to be validated with a transitional mix of enabled and non-enabled partners.  

 After that NFPM will need to support the phased introduction of further enabled partners.  

 Then NFPM will need to provide support for further capabilities for further functional groupings 
and with increasing data and processing complexity, as ANSPs gain further processing 
capabilities.  

 Regression validations will be necessary with iterations, in order to verify that any changes made 
are not adversely affecting existing operations.   

For these reasons NM expertise will be needed to support these activities along with all necessary 
verification and validation platforms. The immediate conclusion from this is that a series of well-
defined implementation steps needs to be defined, otherwise a piecemeal approach could easily 
become untenable. 

4. Variations in aircraft data-link availability will be prevalent during transitional periods. This will limit 
the benefits to be achieved from aspects such as enhancement and/or alignment of ground 
trajectories with down-linked aircraft data. During flight execution NFPM will need to be able to 
receive this data and/or the resulting trajectory updates. If it is not available for particular flights, then 
there is no further impact other than knowing that it is not available.  

5. Even within a network of fully enabled systems and services there is still potential for different 
processing of the data provided. In particular there can be significant differences in the algorithms 
employed (Especially as developed by different system suppliers).  

6. There can be significant differences in the data provided, for example: 

 Airspace Users may prefer not to include penalising LoAs in their calculations at the planning 
stage, in the expectation that they are not always asserted during the execution phase.  
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 Use of SID/STAR data can be different across the trajectory predictors. Validation exercises are 
showing that there needs to be better alignment for aspects such as: which points and 
granularity of the data are to be used.  

7. The transition to flight plans with 4D trajectories needs to consider the role of a human in the loop, to 
cover those factors that cannot be factored in, especially during the transition periods prior to full FF-
ICE implementation.  A higher level of manual assistance and corrections may be needed for 
transitional ground-based services 

 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

20 of 113 

 

3 IMMEDIATE CONCERNS 

3.1 Overview of the Target Scenario & Status 
  

Published ATM
Environment Data
Available to all of

these processesData publishing/sharing/
synchronisation may be 
achieved via procedural 
message exchanges or 

subscription based 
services Published/Shared/Synchronised Flight Data ( Shared Trajectory in particular)

Creation of 
Agreed 
Route/

Trajectory

Pre-Flight Flight Execution

Creation & possible 
refinement of the 

shared Agreed 
Trajectory

Asssignment 
of Target 
Times & 

Tolerances

Flight Arrival

Updates/
Collaborative 
Revisions to 

Agreed 
Trajectory

Collaborative
Mainly 

between 
AU & NFPM 

with ASP 
feedback

Inclusion of departure related 
considerations. Mainly timing 
adjustments, but constraint 

compliances could be affected.
Possibility of collaborative 

revisions to the Agreed 
Trajectory

E.g. Target Time of 
Arrival, Target Time 
over points of entry/
exit for restrictions/

constraints. Tolerances 
for PBN airspace

E.g. planning updates 
or proposed planning 
changes that require 
revision negotiation 
for impact  beyond 

local AOR

E.g. local tactical 
updates or EPP 

downloads that have 
impact on the Agreed 
Trajectory in excess of 
parameterised values

Processes/Procedures that 
create/impact on Agreed 

Trajectory

Flight Phases

The main Operations
& Services

Being Conducted

Additional NM processes needed for assignment & maintenance of data such as Target Times & Tolerances along the route of flight. These can 
be fed to NFPM FF-ICE processes for any updates needed to the Agreed Trajectory.

DEPARTURE PREPARATIONS

A-CDM between NM & Airports well advanced with 
European pilot projects. Should feed into FF-ICE/R2 Plus 
DPI and various notifications such as Flight Departure.

NETWORK LEVEL CONFORMANCE MONITORING

NFPM will need to receive all Flight Data updates that involve changes in excess of 
parameterised values, along with downlinked EPP data and Correlated Position Reports. 
NFPM will use these data for its conformance monitoring processes. FF-ICE/R2 procedures are 
expected to include this.

FLIGHT PLANNING/FILING

ICAO FF-ICE/R1 + FIXM: Mature 
concepts DOCUMENTATION & 
guidelines. European Trials in 

progress

NETWORK LEVEL LOAD/CAPACITY BALANCING/ & RESOURCE PLANNING

Existing/Evolving NM Baselines which can provide triggers into NM implementation of FF-ICE/R1 & R2 
for evaluations/re-evaluations of conditions and constraints

NETWORK LEVEL ATFM 

Existing/Evolving NM baselines which can provide triggers into NFPM implementation of FF-ICE/R1 & R2 for evaluations/re-evaluations of 
conditions and constraints.

EXECUTION PHASE TACTICAL OPERATIONS

Upgrading to many new concepts and controller tools, with multiple system suppliers, 
coordinated by SESAR. An emphasis is placed on a reduced incidence of tactical changes & 
open clearances. Provision of updates to NFPM is needed for those changes which are in 
excess of parameterised values/tolerances and therefore impact on the Agreed Trajectory.
ATC Flight Plan Proposal (AFP) messages (or the B2B equivalent) will continue to be used for 
notification of tactical interventions and re-routings. FF-ICE/R2 is expected to introduce new 
procedures for this.

EXECUTION PHASE PLANNING OPERATIONS

See Section 1.4 for a definition of these ‘Planning Operations’.
All tactical induced changes, that are in excess of pre-defined parameters/criteria, will be fed 
into network level planning processes. NFPM will receive these, it will assess their impact on 
the Agreed Trajectory and when necessary it will initiate measures to synchronise flight data 
updates across all participants involved with the flight.  
Planned flight data revisions may be needed, when there is potential for significant network 
level impact on the Agreed Trajectory. These may initiated : By triggers from other NM 
processes for aspects such as a new ATFM en-route constraint & solution, by ANSPs for longer 
range planning (i.e. when there is potential impact beyond the tactical operations and OLDI 
AOR boundary horizons) or by AUs when there is a change in flight intentions. NFPM will need 
to be involved in all such network level, planning related, revision negotiations and will need 
to play an orchestration role, including consultations with the AU when necessary. FF-ICE/R2 
is expected to introduce new procedures for this.

Arrival Management Planning Operations

Arrival A-CDM is under development with API messages which can be channelled to the NFPM FF-ICE re-evaluation 
process in order to assess any impact on the Agreed Trajectory.
Also FF-ICE Arrival Notifications provided to NFPM.

ANSP involvement when necessary throughout entire flight lifecycle: 

Flight Planning/Filing, flight data updates, involvement in any CDM revisions needed.

Airspace User/Operator involvement when necessary throughout entire flight lifecycle: 

Flight Planning/Filing, flight data updates, consultation and involvement in any CDM needing AU involvement .
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In order to implement the changes needed for achievement of the NFPM objectives, several concerns will 
have to be addressed and resolved. Some of these urgently require attention, with decisions, before the 
remainder of the strategy can be finalised.   

3.2 Primary Focus of NFPM throughout the Flight Phases 

NFPM will have to service all of its various partner interactions for each of the concepts deployed through all 
flight phases. However, its primary focus will shift as the flight activities progress, as illustrated below:  
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AU 
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The Agreed Route/Trajectory is used to construct
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received (by agreement)

Primary Focus is on
establishing an agreed eFPL 
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that satisfies all constraints and conditions

and the Operator’s intent. Plus, making sure all relevant
partners are in agreement and in copy.

Primary focus is on monitoring flight progress,
complexity management,

conformance with target times and 
responding to any AU or ATC need for planning revisions which 

have network impact. Also initiating revisions
When other NM services trigger changes

Tactical interventions need to be disseminated and taken into account

Arrival Airport/
Aerodrome

1

2

3

4

Towards the arrival phase
NFPM’s role is diminishing, Arrival 

measures and target times 
will have been monitored. 

All relevant information will 
have been made available

to other NM services. 
The arrival notification will be

received (by agreement)

NFPM

 

3.3 Pre-Departure Phase – Flight Planning and Filing 

FF-ICE/R1 is the accepted future standard for the pre-departure flight planning/filing phase. It includes the 
related services and procedures described in section 2.6. 

For NFPM this concerns the European compliancy and specific implementation needed for the ICAO FF-
ICE/R1 related provisions and concepts. It requires NFPM implementation of services, procedures, processes, 
and enablers (These are all more fully described in Volume 1 of the NFPM Implementation Guidelines).  

NFPM’s role as the coordinator of these processes for Europe follows naturally on from its long-established 
provision of IFPS services for the IFPZ airspace.  

The FF-ICE concepts are supported by detailed global and European guidelines. European Trials are in 
progress with Release Notes providing further guidance on the expected implementation scope and 
implications coming from each of the NM releases.  

Most of the enhanced flight planning/filing procedure issues have been resolved. The most significant 
outstanding ones concern the European ANSP ability to process eFPLs and the possibility for them to provide 
feedback, in response to the distributed eFPLs.  However, ANSPs will be expected to declare all of their 
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known constraints in advance (such as those declared in LoAs). NFPM should therefore already have an 
accurate strategic situation awareness of the operating environment for the flight and will take this into 
account in the 4DT evaluations and the eFPL distributions that it provides. ANSP feedback on the eFPL should 
therefore not normally be needed. The exception is likely to concern constraints of a more dynamic nature 
which are more likely to occur in the flight execution phase. 

Other services, such as Flow Management are a major element affecting individual flights. They create 
solutions and measures to establish and maintain optimal traffic conditions across Europe.  When the shared 
trajectory of an individual flight is impacted by these measures the question arises as to how this should be 
handled. In the planning/filing phase the solution is implemented via processes which trigger evaluation and 
re-evaluation processes, to assess the impact on the Agreed Trajectory. In the departure preparation and 
flight execution phases the re-evaluation process can also be used for the impact coming from events such as 
slot allocations and the various en-route measures that can occur. 

3.4 Departure Preparation Phase 

During the departure preparation phase various flight readiness activities come into play and further 
information will become available, which can be used to refine the Agreed Trajectory. NFPM’s attention will 
be focused on the airport/aerodrome triggers (with various instances of Departure Planning Information 
(DPI) messages) for trajectory updates, along with any further background activities such as those coming 
from ATFM. Departure related events will mainly result in time estimate updates along the route of the 
flight. In the best case they will simply refine the accuracy of the trajectory. In the worst case they could 
invalidate the flight’s compliance with previously accommodated constraints and traffic/capacity solutions, 
possibly with knock-on effects for flight arrival and subsequent operations.  

Several major concerns need to be addressed for the pre-departure phase. Clarity is required on the roles 
and responsibilities to be assumed by each partner, the particular procedures to be followed, how the 
trajectory that is shared will be kept up to date and consistent across all involved AU and ATM partners (with 
all necessary concurrences/agreements) and ultimately how NFPM’s situation awareness will be maintained.  
This clarity is needed urgently. 

Volume 2 of the NFPM Implementation Guidelines provides more detailed guidance, but this is based on the 
various agreements that need to be established, as addressed in this strategy. 

3.5 Flight Execution Phase 

The concerns summarised for the departure preparation phase are also applicable for the execution phase.  

The flight execution phase has the same issues with procedure applicability, including the need for 
collaborative involvement of affected partners, with greater potential for time criticality of the concluding 
actions. After take-off the departure airport/aerodrome CDM is clearly no longer relevant, but the potential 
for controller interventions at the AOR planning and tactical levels is introduced along with aircraft 
performance related aspects reflected in downlinked data. Additional measures such as those coming from 
ATFM, local complexity and/or conflict management across sectors/AORs can also introduce unforeseen 
changes.  

It is in this phase where the highest degree of changes to operational practice is needed. Certain actions by 
ATC/local functions are known to have the potential for disruption impact on network and AU operations. 
They should become limited to cases where they are necessary for local safety and capacity related ATC 
measures. The assumption is made that the tactical interventions, currently prevalent in today’s operations, 
will reduce with the introduction of these new concepts and measures, to the point where they are 
considered to be an exception. The emphasis is expected to shift towards improved anticipation of the 
trajectories, with collaborative network level planning changes when needed.  

A distinction has to be made between the network level planning operations (with a longer horizon and 
negotiation opportunity) and the ATC tactical/planning interventions (where the horizon is short, with 
limited negotiation possibility). Data exchanges between network level planning and ATC tactical/planning 
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activities are needed, in both directions, whenever a significant change to the flight data is being planned or 
has been implemented. This information has to be shared at network level. 

NFPM will be monitoring the flight’s conformance with the Agreed Trajectory. Its awareness/involvement 
therefore has to be established and maintained as part of the new CDM regime.  

Long time horizon functions such as Extended Arrival Management, may be in use and NFPM may have an 
additional monitoring role to play for any TTOs/TTA allocated to the flight. Likewise, it will need to reflect any 
impact on the Agreed Trajectory coming from Arrival Planning Information (API) messages. 

It also has to be recognised that a lot of network level improvements have already been achieved in current 
operations, which contribute to the sharing of information and the common awareness needed for CDM 
processes amongst the stakeholders. E.g., complexity management measures (AMAN, extended AMAN, and 
airborne STAM etc.). These include AU involvement, as appropriate. FF-ICE will build on this to facilitate 
increased automatic/coordinated flight information synchronization between systems. 

4 RECOMMENDATIONS 

The recommendations for deciding on the concerns addressed in section 3 are now presented for each of the 
flight phases. 

4.1 Finalising the flight planning/filing phase with an Agreed Trajectory 

The flight planning/filing phase is fully covered in Volume 1 of the NFPM Implementation guidelines and is 
already in the process of being implemented. It is summarised here to illustrate the level of agreement 
completeness that is needed to facilitate the NFPM implementation. 

The situation at the end of the flight planning/filing procedures is shown below: 

 

Publishing

Available to other 
authorised and 

registered actors

NM Record of 
Reference

All Relevant ASPs 
On the route of 

the flight

Filing Status (ACCEPTABLE)
Based on evaluation of the Desired

Route/Trajectory

eAU responsible 
for the flight

Published 
Data

Distribution
(With Translation for non FF-ICE

enabled ASPs)

Available to all other 
NM Services

NFPM Re-evaluation

Ongoing 
Re-evaluation of eFPL 

& Agreed Route/
Trajectory

Flight Plan Updates
(If needed)

Trial Requests
(If needed)

Flight Cancellation
(If needed)

NFPM 

Filing
Service

NFPM 

Publishing Service

Filed eFPL/Status  & Agreed Trajectory

 

 

Key Points: 
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1. FF-ICE/R1 procedures and the SWIM TI (yellow) profile are already established as the methods and 
enablers for all data exchanges between NFPM and AUs/ANSPs.  

2. NFPM has the Flight Data Coordination, Arbitration, Maintenance and Dissemination roles (referred to 
in this documentation set as the FDCAMD roles). See section 7.2 for an explanation of these roles. 

3. At the end of the planning/filing phase the re-evaluation process will still be running, triggering further 
FF-ICE/R1 filing status messages back to the AU for any significant changes needed, time permitting 
with respect to the EOBT. 

4. NFPM will make the eFPL with the Agreed Trajectory available to other NM services.  

5. Whatever flight data container is used for publishing data NFPM will ensure that it is populated with 
the filed flight plan and the Agreed Trajectory. The Agreed Trajectory will be maintained for the 
duration of the flight.  

6. The main outstanding issue for the flight planning/filing phase concerns the possible provision of ANSP 
feedback for filed flight plans back to NFPM (for any ANSP systems that evolve to include this 
capability). This feedback would be regarded as fine tuning of the 4DT portion applicable to their AOR, 
rather than major changes.  

If some ANSP does aspire to provide this capability, then the procedures involved are considered to be 
well within FF-ICE capabilities.  

4.2 Departure Readiness Refinements  
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Key Recommendation Points: 

1. As described in section 4.1 at the end of the planning/filing phase the re-evaluation process will still be 
running.  

2. NFPM will activate the departure preparation and flight execution procedures when it is satisfied that 
the filed flight plan, with the Agreed Trajectory, is acceptable and sufficiently mature and stable for 
operational purposes.  

The actual triggering time/event is not specified here, as it is a design level decision, but operationally 
the criteria is that it should be at an event in advance of EOBT, beyond which the flight plan data with 
the Agreed Trajectory is ready for use by all other participants/subscribers. The time at which ATC 
becomes involved is one of the considerations for this activation.  

A further important consideration is that NFPM may only initiate this transition with a flight plan 
version that has previously been accepted by the AU. This includes the prior AU involvement in, and 
agreement with, any updates resulting from the re-evaluations described in section 4.1. 

Depending on how this is implemented a notification may need to be disseminated indicating that the 
next set of procedures are now active. This notification (if needed) can be implemented as an 
extension to the FF-ICE Notification service. FF-ICE/R2 procedures are recommended, as described 
below. 

3. Collaborative network level planning will continue, when necessary, throughout this period. The 
Agreed Trajectory is now being used by ATM actors. Flight Plan Updates should normally only be used 
if there is something wrong with the flight plan data, e.g., wrong aircraft type). Changes to the Agreed 
Trajectory should be conducted via Flight Data Update or Revision procedures, depending on whether 
collaborative agreement is needed. 

4. NFPM will retain the Flight Data Coordination, Arbitration, Maintenance and Dissemination roles for 
any further planning activities conducted during the departure preparation phase. See section 7.2 for 
an explanation of these roles. 

5. Data exchanges with an airport may or may not evolve into FF-ICE procedures. ICAO has not yet 
reached that stage of development for FF-ICE/R2. If they do not evolve into FF-ICE procedures then it is 
important that any significant outcomes are made known to NFPM, which can then be processed via 
re-evaluation triggers (from other NM services). 

6. Most departure events and updates will result in adjustment of the timing estimates along the Agreed 
Trajectory and, if significant (in excess of pre-defined parameters/criteria) will need to be 
disseminated by NFPM to affected ANSPs. 

7. Other NM services such as ATFM will be running and their impact on individual flights also needs to be 
made available to NFPM via the Re-evaluation process.  

8. Some of the FF-ICE/R1 procedures and processes are still relevant: 

 The Re-evaluation process is appropriate for triggering NFPM for all new constraints reported by 
ATFM and other NM services.  

 The Trial service is still an ideal vehicle, within acceptable time frames, for allowing the AU or 
ANSPs to evaluate the acceptability of alternative 4DT possibilities as potential revisions. 

 The Flight Data Request service will be of use at any stage in the flight and can include the Agreed 
Trajectory. 

 The Notification service can be extended to include further departure related events. 

 The Flight Plan Update (to an eFPL) procedure will continue to be available for any changes needed 
to flight plan data. 

 The Flight Data Publishing Service can be used to update the published data, which now includes 
the Agreed Trajectory. 

9. New/extended procedures are needed to either disseminate updates (no negotiation needed: e.g., for 
minor timing updates – Flight Data Update procedure), or to conduct CDM based negotiations (e.g., 
when timing updates have caused a need for a new 4DT solution, to avoid a time scheduled constraint 
– Flight Data Revision Procedure).  
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10. The Departure ANSP will indicate its assumption of ATC for the flight to NFPM. This indication can be 
implemented as an extension to the FF-ICE Notification service. 

11. All updates and decisive ground CDM with the AU (FOC) must continue to be conducted via NFPM. 

12. There are some further procedures described in the NFPM Implementation Guidelines Volume 2, for 
exceptional situations such as return to stand circumstances. These make use of the Flight Data 
Updates and Revisions procedure referred to in this strategy,  

13. Additional notifications and data exchanges may be needed, such as Target Time Assignments.  

14. This will include NFPM’s calculation and assignment of 4D tolerances to the Agreed Trajectory for each 
of the airspaces to be traversed by the flight. 

15. The SWIM TI (Yellow Profile) appears to be suitable for all NFPM related interoperability needed 
between NFPM and ANSPs and also between NFPM and AUs. This recommendation needs to be 
confirmed at an FPFDE Project level. 

4.3 Execution Phase Planning & Tactical Changes to Flight Data 
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Key Recommendation Points: 

1. During the flight departure and execution phase FF-ICE procedures are again recommended. Further 
planning updates, notifications and revision negotiations can occur, but the emphasis has now shifted 
from departure airport/aerodrome operations to ATC operations.  

2. NFPM retains the Flight Data Coordination, Arbitration, Maintenance and Dissemination (FDCAMD) 
roles for the network level planning activities conducted during the flight execution phase (as defined 
in section 1.4). It is also responsible for the related consultation and coordination of negotiations, with 
the AU when necessary. This includes providing network level planning updates to the AU. 

3. On departure an FF-ICE Flight Departure Notification will be received if the ANSP partner concerned is 
enabled.  
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4. As the flight progresses along its route NFPM will receive a notification from each ANSP taking ATC 
responsibility for the flight. For this purpose, an FF-ICE equivalent of the FSA message is anticipated in 
the FF-ICE/R2 provisions. 

5. NFPM may receive Flight Data Updates (AFP B2B equivalent) from the ANSP currently having ATC of 
the flight, for any local AOR related tactical or planning actions taken that have impact in excess of 
parameterised values/criteria, with respect to the Agreed Trajectory.  

NFPM will re-evaluate network level conformance, with all applicable constraints and restrictions, also 
taking into account the assigned 4D tolerances and any target times (TTOs and TTA). In the case of 
non-conformance NFPM will take revision action to secure collaborative agreement on a new 4D 
Agreed Trajectory solution 

6. Flight Data Revision procedures may be initiated by any relevant ANSP that is still on the remaining 
downstream portion of the 4DT. The 4DT changes may have a wider impact and network level re-
evaluation is therefore needed by NFPM, followed by collaborative agreement with the AU and any 
other impacted ANSPs. 

7. The re-evaluation process can be used for any updates triggered by other NM services in which case 
NFPM may need to initiate a Flight Data Revision Proposal to the Agreed Trajectory. 

8. The AU may also initiate Flight Data Revision procedures (E.g., a different routing to compensate for 
recent penalising ATC tactical changes affecting the arrival time). NFPM will evaluate the proposal and, 
if acceptable for network conditions, submit it to the relevant ANSPs for their evaluation and possible 
feedback. 

9. On arrival an FF-ICE Flight Arrival Notification will be received if the ANSP partner concerned is enabled 
(and has an agreement with NFPM for using this service).  

10. FF-ICE procedures are recommended for all of these NFPM data exchanges/negotiations with other 
enabled actors.  

This includes the use of the FF-ICE Agreed Trajectory, as the standard trajectory format, for all 
applicable data exchange procedures between NFPM and AUs/ANSPs. Further details are provided in 
Appendix A (section 7.3) 

11. Depending on the ANSP agreements reached, and FF-ICE enablement transition progress, there may 
be a need for NFPM to also communicate with some ANSPs using legacy procedures.  

12. There are some further procedures described in the NFPM Implementation Guidelines for exceptional 
situations, such as re-routings and emergency diversions to a different ADES. These make use of the 
Flight Data Updates and Revisions procedure referred to in this strategy, plus some additional 
notifications.  

13. The SWIM TI (Yellow Profile) appears to be suitable for all NFPM related interoperability needed 
between NFPM and ANSPs and also between NFPM and AUs. This recommendation needs to be 
confirmed at an FPFDE Project level. 

5 OBJECTIVES FOR THE REMAINDER OF THIS DOCUMENT 

5.1 Broad Objective: Develop the Implementation Strategy  

The broad objective is to develop a viable Implementation Strategy that, takes into account the NFPM 
developments related to these FF-ICE services and procedures, and is consistent with planning for: European 
regulatory and stakeholder expectations, as expressed in the various EC, ICAO and SESAR concepts and 
requirements, the roadmaps and the SDM Deployment programmes.  

5.2 Expose policy decisions needed  

The new/improved services and procedures outlined in this strategy and in the two NFPM Implementation 
Guideline volumes reveal a need for major upgrades and processing changes.  
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There is one particular area that requires urgent attention, as it affects the entire implementation strategy, 
and is therefore addressed in sections 3 and 4. This concerns the reconciliation of how the NM will 
implement TBO related services in the European environment. In particular, to what extent will the NM 
engage in global or local European procedures? This effectively divides this document into two parts, the first 
of which (sections 3 and 4) considers the contributory factors and builds a case for a proposed way forward 
(recommendations) on this aspect. The second (the remaining part of the document) concentrates on how to 
implement that proposal.  

5.3 Synchronise with relevant Work Programmes 

This implementation strategy reflects the expectations for NFPM development, building on existing 
operations and initiatives. Annex 1 (section 14) identifies, as far as possible, from the information available 
now, the various external development programmes. The following have to be considered: 

1. Target milestones from associated global and European initiatives. This includes developments that 
are dependent on the new/enhanced NFPM services and those that enable them. 

2. The relative maturity of the various concepts, implementations, and uncertainties.  

3. Stepwise and transitional needs within an environment having unavoidable mixed mode operations. 

4. Tracking of all associated implementations and their Verification and Validation (V&V) activities, for all 
NFPM aspects that need to be checked and proven. Note the recommendation made in section 2.10.1 
for validation of new concepts and methods. 

5. Tracking of progress on AU and ANSP enablement. 

5.4 Emphasise global synergies and the need for minimal stakeholder investment 

Most aspects of the European NFPM concepts covered within this document have global counterparts. This is 
particularly manifest in the operations conducted by Airspace Users and their agents, most of who operate at 
a global level.  

Flight planning, filing and update operations will be globally unified, by FF-ICE and related developments. 
However, many other synergies exist between European and global operations, and it is important that the 
European operations are aligned wherever possible and do not present European specific encumbrances or 
increased investment for global actors. This in itself implies a greater NM emphasis on global FF-ICE methods 
rather than European specific methods. 

5.5 Facilitate Awareness of the NFPM Viewpoint 

The NM and NFPM are heavily affected by a broad spectrum of complex concepts and implementation 
implications. It is therefore important that other activities, such as those needed for deployment are 
completely aware of the NM’s NFPM strategies, the role NFPM will play, and the services it will provide. In 
most cases NFPM’s various roles will demand a high degree of coordinated multi-party development 
involvement, with some particularly complex implementation considerations, especially for the transition 
implications. The NFPM viewpoint therefore needs to be understood at all levels and in all key development 
areas, such as the FF-ICE concepts and guidelines, FIXM, Trajectory Based Operations and the various SESAR 
initiatives.  This principle and its continuation are absolutely fundamental to this strategy. 

As a follow up to this strategy, and its accompanying guideline volumes, Scenarios and Use Cases are also 
being provided for further clarity. 

5.6 Consider Stakeholder Impact & Expectations 

Stakeholder impact and perceived benefits are an important consideration for any implementation strategy, 
and it is important that progressively increasing benefit can be seen and measured for each step forward. 
This is important to prevent disillusionment or even abandonment of the commitment, especially when an 
investment is optional, as is the case for FF-ICE/R1. The ATM industry has a massive potential for this, with 
frequent under-estimation of the full implementation implications and consequential timescale adjustments.  
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The full set of NFPM implementation objectives are very extensive and complex and are bound to be 
ambitious in any acceptable timeframe. The strategy therefore recommends modest and small steps, each of 
which has its own benefits analysis:  

1. Analysis of expected benefits,  

2. Step implementation,  

3. Actual benefits evaluation. 

Appendix E (Section 11) identifies and outlines the overall expected high-level impact and expectations for 
the various stakeholders. It concentrates specifically on those areas where the improved operations will 
require stakeholder system and software enhancements when this strategy is implemented. From this it will 
be seen that there is major impact and major benefits. The impact for Airspace Users can be managed by 
optional implementations down to individual services. For ANSPs there are regulatory measures and 
timescales for a large part of this implementation. The benefits are considerable but can only be realised to a 
significant extent when a critical mass of partners have achieved the various system, software, and 
procedural enablement. During the transitions the NM, in particular, will have major support overheads. 

6 RECOMMENDED IMPLEMENTATION APPROACH/PRINCIPLES 

6.1 Clarify NFPM scope and objectives 

The NFPM scope and objectives have been described in the preceding sections. The main challenge will be to 
fulfil these and maintain development synchronism, within an environment in which many new concepts are 
simultaneously being developed and validated in different work programmes.  

The Trajectory Based Operations (TBO) concepts are a major feed into this work and for that reason a 
summary of the aspects that are relevant for NFPM Implementation are provided in Annex 2 (section 15) of 
this strategy. This is provided in the form of a high-level compliance summary, for each section in the TBO 
Concepts. The objective has been to ensure that all scope coming from TBO is addressed. 

6.2 Develop the Network Management Implementation Strategy:  
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The following diagram illustrates the method recommended for the NFPM Implementation: 
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2. Detailed project level planning, taking into account all synchronisations needed with other 
development programmes, plus the NFPM dependencies on their milestone deliverables and the 
NFPM milestones deliverables needed by them. 

3. Identification and design of the required services, including the specification of the information 
exchange requirements (IER) and non-functional requirements (NFR) for the functionality needed, the 
investigation of existing information service(s) for possible re-use, selection of the message exchange 
pattern, specification of the information service payload structures and formats etc. (provided at a 
high level in the two volumes of the NFPM Implementation Guidelines.) 

4. Identification of all actual mixed modes that have to be supported. 

5. Implementation based on the requirements indicated in bullet 3 above. This includes any enabling 
implementation needed for the transitional mixed mode support. 

6. Trials to validate and demonstrate the fitness for purpose of each of the concepts for European 
operations. See also section 2.10.1 which recommends a Validation Analysis, resulting in a Validation 
Plan. 

7. Establishment of all working agreements and permissions needed with AUs and ANSPs. 

8. Publishing of all related and necessary information, such as NFPM service availability.  

9. Support capabilities for the on-going partner implementations. 

This list does not include all of the attendant project activities such as safety/performance/availability 
analyses, degraded modes analysis, detailed planning (with actual dates, resources and milestones), etc. 
These are not within the scope of this document. 

Successful implementation of the NFPM objectives is heavily dependent on many other projects and 
developments. Tracking of the various project successes and difficulties will be needed and any impact on 
the FPFDE implementation planning (as detailed in the Project Management Plan (PMP)) will need to be 
addressed as soon as possible. For this reason, in this version of this strategy, a greater emphasis has been 
placed with more detail on the aspects which are at the front of the data processing chain and fortunately 
are relatively more mature, i.e., the flight planning phase of operations with FF-ICE/1 concepts. 

6.4 Identify the NFPM Functional Groupings to be implemented 

The first activity needed is to identify, agree and publish the NFPM Functional Groups to be implemented. 
This is already done, at a very high overall NM level, by the Network Strategy Plan (NSP – see Annex 1 
(14.7.1)) and is further described as NM releases, With Extended-Release notes. Further detailed 
instantiation is needed at the NFPM level. 

The important point to be made here is that the full scope and extent of the NFPM implementation 
embraces a very large and complex area of work. A disciplined progression from concepts with guidelines 
down to operational and design level requirements is needed. Then, because the NFPM implementation has 
major entanglement with other domains, clarity is required on the deliverable functional groupings. 

6.4.1 Considerations 

Identification of the priorities for implementation of functional groups should consider and reconcile the 
relative importance of each of the following: 

1. Develop the FF-ICE equivalents of existing functionality first (such as eFPL filing), as it is the best known 
and most likely to create ‘quick-wins’ and the attendant stakeholder confidence and ‘buy-in’. 

2. Complexities of the data, starting with mandatory data and leading up to the more difficult aspects of 
4DT definitions and processing. 

3. Expected benefits and most/least needed services/procedures  

4. Increasing involvement of the actors involved, such as the possibility of implementing FF-ICE/R1 Flight 
Plan Filing initially only between the AU and NFPM, i.e., without distribution to ANSPs. This allows 
other NM services, such as ATFM to quickly benefit from the implementation.  
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5. The Validation status of each functional grouping, according to considerations such as: new concepts 
versus evolution of existing methods and the results available from previously conducted SESAR 
validations.  

6. Urgencies associated with solving particular, existing problems, such as getting all participants to work 
to a common Agreed Trajectory. 

7. The regulatory (CP1) requirements and CEF projects commitments. 

6.4.2 Example progression of NFPM functional implementation groupings 

The immediate work being done on FF-ICE/R1 functionality is currently being defined by Extended-Release 
Notes, which link into the planned NM Releases. In order to manage this entire development a much more 
comprehensive set of groupings is needed, which drives down into the functional detail of the entire FF-ICE 
implementations. Agreement of this will need to take account of the various dependencies and milestones 
summarised in Annex 1 (section 14.1).  

The following represents a very high-level example progression from the FF-ICE equivalent of existing 
practice through to the least urgent procedure (Deciding on these urgencies will itself be a major task and 
this is just an example): 

Starting with the FF-ICE/R1 services and procedures: 

1. eFPL Filing procedure (without and then with evaluation, status feedback, distribution). This would 
also need to include the essential elements of: 

 eFPL Flight Plan Update procedure (without and then with evaluation, status feedback, 
distribution). 

 Flight Cancellation procedure for eFPL. 

All with increasing data and functional complexity and solving the existing, significant problems. 

2. Populate the NM internal Record of Reference with the filed 4DTs for the benefit of other NM services. 

3. Flight Data Request service, including the eFPL and its 4DT. 

4. Trial Request procedure.  

5. Re-evaluation process (without and then with status feedback, distribution). 

6. Notification service (FF-ICE DEP and ARR message equivalents) 

7. PFP Planning procedure (without and then with evaluation and status feedback) This would also need 
to include the essential elements of: 

 PFP Update procedure (without and then with evaluation and status feedback). 

 Flight Cancellation procedure for PFP. 

All with increasing data and functional complexity. 

8. Inclusion of European ATC units in the pre-departure feedback loop with potential feedback to the AU 
consolidated by NFPM. 

 
From this point on the emphasis is on implementing the departure and flight execution phase services and 
procedures. 
 

9. Extended Notification service (E.g., notification of activation of flight execution procedures) 

10. Extended re-evaluation process triggering: 

11. NFPM initiated Flight Data Update Procedure. 

12. NFPM initiated Flight Data Revision Procedure. 

13. AU initiated Flight Data Revision Procedure.  

14. ANSP initiated Flight Data Update Procedure. 

15. ANSP initiated Flight Data Revision Procedure 

13. Updates to the NM internal Record of Reference to reflect any 4DT changes made. 
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14. Flight Data Publishing to publish the relevant data needed by all relevant participants and 
stakeholders.  

15. Extended trial service for use during departure preparation and flight execution phases. 

The above list is only intended to be very high level and illustrative, rather than definitive. A lot more detail 
will be needed, drawing on aspects such as existing problem reports that need to be resolved by FF-ICE and 
their associated urgency, plus the details of exactly what data will be received and processed for each 
functional baseline. Implementation planning for the groupings may include parallel developments. 

Each functional grouping identified should represent a major achievement with tangible, realistic and well 
documented benefit expectations. 

6.4.3 Describe each Functional Grouping 

Having identified the functional groupings there is a need to ensure that each one is adequately described 
and understood. The FF-ICE/R1 Filing Service for the eFPL submission procedure is used below as an example. 

(Abbreviations used: NFPM IG V1 = NFPM Implementation Guidelines Volume 1) 

Functional Grouping = Implement FF-ICE/R1 Filing Service for the eFPL submission procedure 

 Implementation Target Operational Requirements & 
Guidance 

Design Requirements & 
Guidance 

Applicable 
Service 

FF-ICE/R1 Filing Service ICAO Doc 9965: Manual on FF-ICE 

NFPM IG V1 section reference 

To be developed by design 
teams. 

Applicable 
Procedures 

FF-ICE/R1 eFPL Submission NFPM IG V1 section reference 

Applicable 
Common 
Processes 

These are 
common 
processes but 
will be 
implemented in 
the context of 
each procedure. 

 

Receive FF-ICE/R1 message NFPM IG V1 section reference 

Validation of received flight plan NFPM IG V1 section reference 

Initial Evaluation of flight plan NFPM IG V1 section reference 

Re-Evaluation of flight plan NFPM IG V1 section reference 

Manual Adjustment of flight plan NFPM IG V1 section reference 

Provide Submission Response  NFPM IG V1 section reference 

Publish 4DT in Record of 
Reference (for internal NM use)  

NFPM IG V1 section reference 

Etc.  

Applicable Task 
Specific 
Processes 

Provide Filing Status for eFPL 
submission. 

NFPM IG V1 section reference 

Etc.  

Applicable 
Data 

GUFI, 

Etc … 

NFPM IG V1 reference 

FIXM References … 

Applicable transition 
requirements 

References to transition support requirements. Also details of the AU/ANSP 
enablement’s needed to support the trials. 

Applicable Agreements needed  

Trials Needed/in progress: Including the sub functionalities and data needed.  

Dependencies From: Describe or reference all of the associated developments needed to enable the 
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NFPM implementation and trials. (E.g.  B2B detailed upgrades needed for FF-ICE/R1 
services). 

Enablement’s To: Describe or reference all of the associated developments that will be enabled by this 
NFPM functional grouping. (E.g. Complexity Management requires ……) 

6.5 Develop the Proposed Implementation Steps for each Functional Group 

Having fully defined the detailed NFPM Functional Groupings and agreed them, within FPFDE and with 
external stakeholders, there is a need to develop and get agreement for the implementation steps associated 
with each grouping.  

Each step implemented should represent a major achievement and, in most cases, will correspond to either a 
preparatory activity (such as implementation of the necessary FF-ICE services core software, or a trial 
successfully completed) or a particular procedure fully implemented. 

The following is an example set of steps for an initial NM B2B service implementation:  

1. Implement the relevant FF-ICE/1 data and formats using the FIXM standard. 

2. Implement the relevant FF-ICE Services core software. 

3. Implement the relevant Common Processes. 

4. Implement the steps for each of the relevant individual FF-ICE procedures with sub-steps for: 

 Inclusion of basic mandatory flight plan and basic route data (FF-ICE equivalent of Doc 4444 Field 
15).  

 Inclusion of further data complexities leading to full flight plan data including the Agreed Trajectory.  

 Implementation on prototype systems 

 Implementation on the NM B2B interfaces  

 Trials 

 Transition into operational service  

 Support to other SESAR development domains 

 Continued support during further AU and ANSP transitions. 

Again, this is only described here at a high level. A much more detailed set of step descriptions will be 
needed from the design teams, to facilitate the detailed planning. 

6.6 Identify the Work Packages involved in each functional grouping 

Having defined and agreed the NFPM functional groupings and defined the implementation steps for each 
functional group the remaining task is to assign the work to individual work package teams. Within this 
strategy it is impossible to refer to actual work package teams because that would intrude on the internal 
NM working methods and would require a detailed knowledge of the actual resources available.  

The following provides a very simple ‘Logical’ Work Package (LWP) illustration to indicate the level of work 
partitioning that is needed: 

For example: 

LWP Responsibility: Implement Data Validation Common Process 

Sub Tasks  Dependencies Deliverables Actor Dependencies 

Implement Data Validation of 
eFPL with mandatory flight 
plan data only and via the B2B 
interface to NM services 

 Finalised FIXM 
Products for 
mandatory eFPL data. 

 Availability of the NM 
B2B interfaces to FF-
ICE/R1 Filing Service 

 Published eFPL Data 
Validation Rule-Set. 

 FF-ICE/R1 Common 
Process for validation of 
received message: To the 
extent needed for 

Partially enabled AU 
for this procedure 
via the NM B2B 

Etc. 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

35 of 113 

 

which at least 
supports this process. 

 LWPs associated with 
message reception 
feeding an eFPL into 
this LWP. 

 Etc. 

validation of submitted 
eFPL data. 

 Etc. 

Etc. for intermediate steps 
with increasing data 
complexity to full data set 
and then for other messages.  

Etc.   

A structured representation of the LWPs, showing their input dependencies and enablement’s with respect 
to other LWPs, would be beneficial. Again, this cannot be developed as part of this strategy as it would 
intrude on the internal NM working methods for development. 

6.7 Develop the Implementation Roadmap for each step 

Having created an acceptable definition of the functional groupings along with their implementation steps 
and Logical Work Packages, the FPFDE project can now reliably use this data to construct the actual roadmap 
and detailed planning with actual work packages and tasks which go down to design level components. 

In the preceding steps the Roadmap Milestones, referred to in Annex 1 should have been reconciled at a 
logical level. This now has to be reconciled with respect to the actual timescales involved. Some of this is not 
currently possible because some of the related roadmaps are still evolving, but a pragmatic approach, with 
best assumptions is needed and should facilitate a working plan. 

At all stages consideration should be given to ensuring a measurable progression of benefits. 

6.8 Preliminary Overall Roadmap Proposal 

A ten-year roadmap estimation is proposed below, showing the main FF-ICE and related functionalities which 
require NFPM implementation, and the dependencies on other stakeholders.  Note that this is just an 
indicative estimation of when these functionalities could be developed and become available. The roadmap 
does not attempt to show implementation planning detail because that is an FFDE project implementation 
responsibility.  

This roadmap proposal will be subject to review and update as the development progresses, in order to at 
least identify the main target timescales.
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Implementation & Availability Estimates  

# Task 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 
2031 

> 

1 FF-ICE/R1 Procedures  R1                    

1.1 CP1 FF-ICE/R1 Filing, Trial Service, Translation, Distribution, Flight data Requests   NFPM                 

1.1.2 AU transitions (Core set)     AU              

1.1.3 ANSP Transitions (Mandated by CP1)     ANSP               

1.2 FF-ICE/R1 Planning Service                NFPM       

1.2b AU transitions (Core set)                 AU    

1.3 FF-ICE/R1 Departure & Arrival Notification service.        NFPM              

1.4 FF-ICE/R1 Publication Service     NFPM       

2 FF-ICE/R2 Procedures             R2         

2.1 NFPM Construction & dissemination of Agreed Traj at end of FF-ICE/R1 procs.            NFPM   
 

    

2.2  A-CDM Events with DPI, API, TTO/TTA to NFPM + Agreed Traj update & dissem.           NFPM         

2.3 ANSP tactical changes to NFPM + Update of Agreed Trajectory & Dissemination              NFPM      

2.3.1 ASNSP Implementation for provision of tactical changes to NM + EPP & CP1              ANSP & AU 

2.5 FF-ICE/R2 Notifications             NFPM       

2.5.1 ANSP initiated notifications (e.g., FSA equivalent)         ANSP & AU 

2.6 NFPM Coordination of Revisions with AU and ANSPs                 NFPM    

2.6.1 AU participation in revisions           AU 

2.6.2 ANSP participation in revisions           ANSP 

3 OAT Flight Planning       OAT      
 

       

3.1 NFPM    NFPM        

3.1 Military Stakeholders       Mil.     

4 VFR Flight Planning                 
 

VFR    
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6.9 Benefit Expectations Example 

Each functional grouping implemented should represent a measurable benefit. A headline example is 
provided below for the improvements associated with filing an eFPL: 

1. The requirement for ANSPs to publish all of their applicable constraints, for use during planning and 
filing, should deliver all-round benefits from improved accuracy and acceptability of filed flight plans. 

2. Operators will be able to more fully and accurately express their 4D flight intentions, in synch with 
expected constraints and conditions. It also allows them to receive fuller feedback information and 4D 
solutions for situations where the flight plan has to be rejected by NFPM. Compared to the existing 
methods this represents a major improvement and should be measurable for the AU by methods such 
as comparing the before and after workloads associated with submission rejections and correction 
workload and the unexpected and penalising constraints impacting on the 4DT. In the flight execution 
phase, a reduction in tactical interventions should be expected resulting in reduced cockpit and FOC 
workload. 

3. The improved precision and evaluation/refinement of pre-flight Operator intent fed into traffic and 
separation related services should result in improved network stability and reduced need for later 
network level changes and local tactical interventions by ANSPs.  

4. ANSPs should be able to measure the before and after workload resulting from this. 

5. Other NM services will benefit from the improved accuracy/precision provided by FF-ICE message 
structures and the FIXM data constructs.  

6. FMPs have access to the improved flight data providing more accurate traffic counts which should 
allow them to implement better flow measures in the pre-tactical phase. 

7. Etc. 
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7 APPENDIX A: RECOMMENDATION ARGUMENTS - IN MORE DETAIL 

This appendix provides more detail, where needed, on individual implementation concerns and arguments 
that have been considered for the recommendations made by this strategy. It can be skipped by any readers 
who need only a high-level appreciation. 

7.1 Flight Data ‘Ownership’ 

Data ‘ownership’ is implemented by ensuring that the actor concerned can decide who can manipulate its 
data and who can have access to its data. It must be in a position to receive all relevant updates and it must 
either be included or represented in the revision procedures conducted whenever some choice is available. 

The Agreed Trajectory is the main vehicle for maintaining planning consistency across all AU and ATM 
partners, but equally important it reflects the detailed 4D profile that the AU and its flight crew (via an 
avionics trajectory equivalent) are committed to, and intend to, execute, and for which the relevant ANSPs, 
along the route of flight, are committed to facilitate. The ground-ground data exchanges related to its 
establishment are all planning related, whereas the AU and the flight crew have flight execution 
responsibilities, guided by ground operations and the planned data. It follows therefore that the AU has to 
have ‘ownership’ of the Agreed Trajectory and must therefore be consulted whenever a network level 
planning change is needed, and some choice is possible2.  

Another example of data ownership concerns restrictions and constraints: The Agreed Trajectory is 
constructed taking into account restrictions which are imposed by and therefore ‘owned’ by the NM or by 
ATC or airport units.  

A further example of data ownership concerns the situation where a TTA is applied to a flight. In this case 
either the airport or the approach unit would normally ‘own’ the constraint.  

The implementation of these principles where the data owner needs to be consulted or involved in change 
procedures, such as network level planning revisions, needs to respect the time available, especially in close 
temporal proximity to the ATC operational horizon.  

7.2 Roles 

Several roles and responsibilities are inherent within FF-ICE flight data exchanges, i.e., as used within the 
network level planning related time horizons and operations: 

1. Coordinating collaborative negotiations between actors. 

2. Arbitrating on the results of coordination.  

3. Maintaining shared data. 

4. Disseminating flight data updates (this includes distribution of messages and publishing of data via 
publish/subscribe protocols). 

5. In addition, there are processes which allow actors and stakeholders/subscribers to be recognised as 
authorised and registered users of the data.  

Note that the coordination and arbitration referred to in this strategy will be conducted at a network 
planning level (See section 1.4) and is not intended to over-ride any sovereignty of states considerations for 
what eventually happens within their airspace. These planning agreements will be made collaboratively, at 

                                                           

2 This is not to be confused with the ATC changes which can be applied by an ANSP without consultation, but 
this is outside the scope of this strategy. 

An exception arises in the case where existing agreement mechanisms for delegating this to NM are in place. 
In this case the final agreement has to be communicated to the AU. Also note that with FF-ICE most of these 
data exchanges are expected to be automated. 
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the same level of applicability as the flight plan has in current operations, with regard to ANSP interventions. 
The collaborative element of the agreement process, along with the prior publishing of all relevant 
constraints and restrictions by ANSPs, is intended to preserve the accommodation of local AOR 
considerations, rather than replace them. Never-the-less a concern has been raised in Appendix F (section 
12) to ensure that this aspect is fully addressed. 

There is a lack of clarity on which actor will assume roles 1 to 4 (Collectively referred to in this document as 
the FDCAMD roles – Flight Data Coordination, Arbitration, Maintenance & Dissemination) for the planning 
activities conducted during the departure preparation and flight execution phases.  

The AUs, airports and other commercially oriented actors are excluded from the possibilities because of 
limited flight horizon situation awareness and for data confidentiality and security related reasons. 

NFPM is already established as the actor for all of these roles during the flight planning/filing phase. NM, as 
the sole actor developing and maintaining the picture of the traffic flow and capacity at network level, at 
least needs to be: 

 a) Kept up to date (via a Flight Data Update procedure) when changes to the Agreed Trajectory, occur 
that are in excess of parameterised values/criteria, and, 

 b) Appropriately involved in the Agreed Trajectory change processes (via a Flight Data Revision 
procedure), in order to address and mitigate the risk of local changes creating downstream network 
impact.  

Particular attention is required on the definition of the workflow, the coordination and arbitration rules and 
the processes, in order to ensure a proper balance is kept between ATM network, ATM local and AU needs 
and constraints. In particular this is important during the execution phase where only a narrow negotiation 
window may exist. 

The main considerations to be taken into account are as follows: 

1. The actor responsible for coordinating and disseminating flight data and any updates to it will need to 
ensure that all relevant actors that need to use the data are included. This implies an ability to 
calculate the relevant actors for all circumstances. NFPM will have this capability. 

2. All planning data exchanges (as defined in section 1.4) with the AU, concerning the Agreed Trajectory, 
will need to be conducted consistently via the same actor, for the reasons stated earlier (i.e., to avoid 
separate, disparate agreements that could conflict at a network level). This implies connectivity, 
service enablement and ability to coordinate between the AU and all other actors. NFPM is an obvious 
candidate for these roles. 

3. During the departure preparation phase further events may trigger a need for updates to the Agreed 
Trajectory, again with potential network level planning impact. This implies an ability to calculate 
where that impact lies within each of the AORs along the route of flight. NFPM is an obvious candidate 
for all of these roles. 

4. During the flight execution phase, the events which trigger updates to the Agreed Trajectory can also 
have network level planning impact. They can arise from other NM service-related measures or from 
already executed ATC planning or tactical actions. They may also arise from actual performance 
triggered down-links from the aircraft which are significantly out of conformance (at a network 
planning level) with the Agreed Trajectory. Again, NFPM has superior overall situation awareness and 
is best suited for all of these roles.  

These roles are addressed here within the European IFPZ context. They also have to be addressed within the 
wider global context by ICAO and that work is still under elaboration. Use Cases and scenarios are being 
prepared (work in progress by FPFDE) separately from this strategy, to clarify how these roles can be applied 
for IFPZ internal applicability and for global flights that will enter and/or leave the IFPZ. 
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7.3 Routes and Trajectories 

Many different trajectory formats exist across the AU and ATM domain with different supplier 
implementations. There is a need to rationalise this at the service interfaces into a common, shared 
trajectory format. 

It first needs to be appreciated that different trajectories are needed for different purposes: 

1. The Agreed Trajectory resulting from filing activities and used by NFPM needs to become a full 4D 
estimated expression from ADEP through to the ADES with SIDs, STARs, points and routes, constraints 
etc. as needed, to facilitate end to end ATC support. 

2. A departure airport operations trajectory is mainly concerned with a portion that includes ground 
concerns up to the EOBT.  

3. The departure and arrival airport ATC may need more detail and interpolation for take-off and landing 
procedures. These procedures need to become more explicit to rectify time estimate discrepancies 
between actors along the route of flight. 

4. En-Route ATC units only require the segments which concern their own AOR, sometimes extended to a 
wider area of interest for improving situation awareness and early conflict detection and resolution. 

This raises questions such as: 

1. Will there be a single common format for exchanges between all actors or will it depend on the actors 
concerned? 

2. Will it be end to end: push back to on blocks, Take-off to Touch Down, etc.? 

3. Will the FF-ICE/R1 Agreed Trajectory be extended by FF-ICE/R2? E.g., to include 4D tolerances and 
uncertainty envelopes. 

Several types of route and trajectory data and aliases will exist within the new concepts implementation and 
these need to be clarified. They are illustrated in the figure below. 

Note that some of the trajectories below are simply a string of 4D points (EPP, SESAR RBT) while others 
involve a complex data structure, in which additional information and properties can be linked to the 4D 
points (FF-ICE trajectories, TBO Agreed Trajectory). 
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ICAO Agreed Trajectory
(See TBO and FF-ICE concepts)

SESAR SBT/SMT: (Developing through 
medium Term planning processes

 FF-ICE/1 Planning & Filing Procedures:

 Desired Route/Trajectory flight plan data group
 Modified Desired Route/Trajectory (Via Flight Plan Update)
 Negotiating Route/Trajectory flight plan data group

 Outcome of FF-ICE/1 Planning & Filing Procedures:

 Negotiating Route/Trajectory flight plan data group
 Agreed  Route/Trajectory flight plan data group (Used to construct 

the FF-ICE Agreed Trajectory)

SESAR RBT/RMT

ATC Routes/Trajectories

FF-ICE/R1 Flight Planning/Filing Phase Subsequent Flight Phases
Described in Volume 1

Of Implementation Guidelines
Described in volume 2
Of Implementation Guidelines

Trial Request Procedures:

Negotiating Route/Trajectory flight plan data group
(For Submission & Response Feedback)

Constructed & 
Submitted/Filed 

by FPO

Constructed by 
NFPM

Transitory – no 
longevity 

beyond trial 
procedure

Constructed by 
each recipient 

eASP in the IFPZ

Aicraft Avionics Trajectory

Planning/Update  & filing/Update 
& Trial Request procedures can be 

conducted multiple times

May also be used in in flight execution phase 

Updates to filed flight plan  may

continue during flight execution phase 

 

 

A brief description of the relevant route/trajectory entities follows: 

1. The ICAO Trajectory Based Operations (TBO) and FF-ICE concepts include an Agreed Trajectory which is 
established with collaborative procedures between Airspace Users and ATS stakeholders and is then 
shared. It is then maintained with collaborative updates and revisions, as needed during the lifetime of 
the flight.  

2. The European SESAR concepts include a Shared Business/Mission Trajectory (SBT/SMT) which evolves 
and represents the Airspace User’s intentions for the flight through early to medium term planning up 
to the point where flight planning and filing has concluded. After this the SBT/SMT becomes the 
Reference Business/Mission Trajectory RBT/RMT.  These concepts are not yet fully mature. 

3. In FF-ICE/R1 the Airspace User’s Desired Route/Trajectory data group will be submitted during 
planning procedures for operational evaluation and feedback from NFPM. The FF-ICE/R1 Desired 
Route/Trajectory data group must be included within the eFPL filed to NFPM.  
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4. NFPM will evaluate the Desired Route/Trajectory and ensure that all applicable constraints, 
restrictions, and conditions are taken into account by what is then referred to as the Agreed 
Trajectory. This will be included in the feedback to the AU and distributions to relevant ANSPs. 

5. NFPM will publish the Agreed Trajectory for use by all registered stakeholders. This ICAO Agreed 
Trajectory is proposed in this strategy as the trajectory that will be shared and maintained after 
successful flight plan filing throughout the remainder of the flight phases. Depending on the ICAO FF-
ICE/R2 provisions (not yet available) this may be extended in its content (e.g., to reflect any targets 
and tolerances needed for the flight execution phase). 

6. The current ATS (Legacy) message Field 15 provides the means, by which the Airspace User’s original 
intent is distributed, viewed, and considered, with respect to desired routing and cruising levels. It is 
used as the basis for ATCO-Pilot communications, clearances, and instructions. In current ATM systems 
it is the only reference for the Airspace User’s original intent and could remain so until full TBO 
methods are fully established. 

The FF-ICE changes to the format and structure of the data do not in any way alter the phraseology 
used for the delivery of ATC clearances, which will still refer to the Item 15 information. The clearances 
will be provided in the same manner, regardless of whether the flight plan was filed as an eFPL or an 
FPL. It has to be ensured that the Field 15 remains consistent with the FF-ICE 4D trajectory especially 
when a major revision has been agreed. These aspects have been consolidated as a concern in 
Appendix F (section 12). 

The Field 15 will continue to be needed during the mixed mode transitional period for AUs and ANSPs 
that are not yet FF-ICE-enabled. This includes translation from AU submitted FF-ICE route/trajectory 
groups into Field 15 format for the purpose of forwarding to non-enabled, non-European ANSPs and 
for the distributions needed to non-enabled European ANSPs. A temporary measure may be needed to 
indicate that Field 15 has been created from an FF-ICE route/trajectory group.   

7. Negotiating Route/Trajectory flight plan data groups are part of the FF-ICE concept and may be used in 
the trajectory negotiation between AUs and NFPM. In FF-ICE/R2 procedures they may also become 
available for use between ANSPs and NFPM. 

8. ATC Predicted Trajectories are constructed by ANSPs. They will also need to be able to receive and 
process the FF-ICE 4D trajectories provided by NFPM. They will initially use this data to create 
whatever local 4DT instances are needed, for use within their own business processes and with 
segments limited to the extent of their Area of Interest (AOI). The trajectory prediction algorithms 
supplied by different ATC system suppliers may vary and there may be variations in the trajectories 
calculated. As stated earlier these differences can be problematic for consistency implications across 
the network.  

Regardless of these local variations, there is an expectation from this strategy that ANSPs will, at least 
be able to receive and process FF-ICE Agreed Trajectories from NFPM and when necessary, provide 
their AOR trajectory segments to NFPM as FF-ICE 4DT fragments. 

In order to evaluate complete network wide assessment of operational acceptability of these ANSP 
4DT contributions, NFPM will need to construct and evaluate a complete end to end 4DT. It will 
therefore need to ‘glue’ in these individual 4DT contributions, in order to establish a complete Agreed 
Trajectory. Work done on SESAR validation exercises involving ATC to ATC flight data exchanges could 
be a useful feed into this implementation. 

9. ADS-C/EPP: Aircraft EPP reports will be down-linked from i4D equipped aircraft. NFPM needs to have 
access to any EPP data available. It is currently envisaged that an ADS-C Common service will be the 
best solution to share EPP reports. NFPM should become a consumer of this common service. 

Various aspects of trajectory consistency correctness have been and are being researched within SESAR 
projects. The following are particularly important for this implementation: 

1. In order to achieve consistency across the various trajectory prediction tools the full concept will 
progressively try to ensure that each actor is using the same published information for building its 
trajectory. (E.g., constraints indicated by Letters of Agreement between adjacent ATC units). The 
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intention is that some of the more static/strategic constraints will be taken into account by Airspace 
User systems, while the more dynamic short-term concerns, coming from aspects such as weather, 
ATFCM and ATC will be: taken into account by the NM systems, provided to the AU as response 
information and used to refine and re-negotiate trajectories where necessary. 

2. The problems associated with aspects such as different trajectory prediction algorithms are 
fundamental and will need to be addressed, so that differences can at least be reconciled and taken 
into account. For the differences associated with different utilisations of environment data and cases 
where different data is used, guidelines are needed to ensure that the various toolsets use the correct 
data in the same way and to the same granularity.  

3. A common trajectory initiative should take into account all of these concerns. The FF-ICE Agreed 
Trajectory is the most complete, defined and agreed one at a global level. It contains the data that 
needs to be shared by multiple actors and already provides the fullest level of precision needed for 
ATM/AU operations and negotiation purposes.  

7.4 Procedures transition during departure preparation  

At some point in time during the pre-departure phase the AU should have conducted all necessary 
planning/filing work on the flight plan. It should now be considered to represent the complete and definitive 
intent for the flight and the trajectory content that will be loaded into the aircraft avionics. The FF-ICE/R1 
Filing Service capability for Flight plan Updates will continue to be available during flight execution, for cases 
such as long-haul flights. However, in principle, the AU should not be trying to change individual filed flight 
plans without good reason. 

Once the eFPL has been disseminated/published to all ATM participants/subscribers the emphasis is now on 
maintaining a steady state Agreed Trajectory which can be used for the actual departure and ATC 
preparations. In reality however, conditions can change right up to the actual departure and during flight 
execution. For example, ATFM could have been working on potential traffic solutions triggered by developing 
conditions such as worsening weather, which are now definite and introducing capacity-based constraints 
across AORs/sectors for individual affected flights. 

There will be a point in time when the flight planning has to be assumed to be complete, with a mature, 
agreed flight plan and the various actors will now begin to work towards implementing it. Further procedures 
will become available which service the next set of data exchanges and collaborations throughout the flight’s 
execution. This transition in procedures therefore needs to be considered. 

The operations and procedures executed, and the data exchanged during departure preparation will vary 
across airports and aerodromes. Data exchange capabilities will range from almost none at all, to advanced 
A-CDM implementations. This will also inherently be different between civil and military sites because of the 
different types of aircraft involved and the operations conducted. For this reason, a single common event 
trigger for activating the new procedures cannot be easily chosen which covers all cases. This will therefore 
have to be established in more detail when FF-ICE/R2 provisions are available. Possibly, this may need to be 
an AU initiated notification.  

Other possibilities under discussion for this transition include the point at which ATC gets involved with the 
flight (e.g., an A-CDM event or the ATC clearance). There is also the possibility that an explicit transition may 
not be needed at all, and the various procedures are used by discretion. I.e., once an Agreed Trajectory has 
been agreed and shared, in principle it should only be updated by coordinated Flight Data Update or Flight 
Data Revision CDM procedures, but similarly a Flight Plan Update (to any flight plan data other than the 
Agreed Trajectory) can be conducted at any time, depending on its criticality with respect to the flight 
operations being conducted. At this time this is still an open subject and has global implications which will 
have to be addressed by ICAO in the FF-ICE/R2 development. 

7.5 Flight data Updates & Revisions arising from departure preparations 

Prior to departure the NM will be involved in departure readiness operations with A-CDM data exchanges at 
some enabled airports. This includes a variety of data events and data updates. Additionally, at some point in 
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the departure preparation, various events concerning the flight may be received (if not already provided, 
e.g., the runway in use and the SID data needs to be provided and may be changed). This data will be used 
mainly to refine the time estimates in the Agreed Trajectory. In cases where significant updates are needed 
there may be downstream impact on the Agreed Trajectory, in which case a Flight Data Revision may be 
needed. 

NM services will also be conducting various traffic related activities such as ATFM across the entire network 
and these may impact on individual flights. This includes the possibility of Short Term ATFM Measures 
(STAMs) coming from FMPs and other complexity management measures (all having separate negotiations 
with the NM services).  The NM may also be involved in further flight related measures, involving other 
external actors. For example, assignment of times for long horizon metering and monitoring may need to be 
negotiated and applied, e.g., Target Time of Arrival, for Extended AMAN purposes, or Target Time Over for 
entry and exit from airspace reservations.  

Any significant 4DT updates arising from these operations will need to be disseminated as Flight Data 
Updates. Any major changes requiring coordination will need to be conducted via collaborative Flight data 
Revision procedures.  

The notion of Flight Data Updates and Revisions coming from these events is included in the TBO concepts 
and FF-ICE/R2 is expected to include global provisions for these procedures. In the European context, NFPM 
will need to provide the associated service and will need to initiate revisions for the network related 
purposes outlined above. 

7.5.1 Flight Data Updates and Revisions from ANSPs 

In practice there will always be factors which have not and could not be taken into account during network 
level planning operations. For example, even though the specific aircraft type and performance has been 
declared in the shared flight plan and trajectory, higher than expected upper wind vectors could result in a 
different performance to that expected, triggering contracted downlinks that vary from the planned 
execution, and which, if in excess of parameterised values, can trigger a need for updates (or even revisions) 
to the Agreed Trajectory.  

There may also be circumstances in which an ANSP (downstream of the current ATC operations horizon) 
needs to negotiate changes which will impact on the previously Agreed Trajectory. This can happen at any 
time during the departure preparation and flight execution phases. This may be because of changing 
circumstances: e.g., worsening weather conditions, system failure modes, controller resource changes, 
restrictions etc.  

Coordination of revisions, at an AOR level, is already available between adjacent ATC units via OLDI 
procedures. However, whilst this may result in acceptable boundary crossing and local AOR solutions they 
may be inefficient for network considerations or non-optimal for the AU, or they may present difficulties in 
downstream AORs. Coordination of planning updates at a network level has the advantage that optimal 
trajectories can be agreed for the entire flight, utilising the entire available downstream airspace as a 
solution space, rather than having to execute confined boundary crossing manoeuvres.   

Any significant 4DT updates arising from local ATC operations will need to be disseminated as Flight Data 
Updates. Any major changes requiring negotiation will need to be conducted via collaborative Flight Data 
Revision procedures.   

Currently, ANSPs can conduct flight data revisions with the NM via the AFP procedure. This can provide a 
starting point for evolution towards the full FF-ICE/R2 Flight Data Revision procedures.  

Interest in initiating or participating in the procedures for updating/revising flight data is likely for some 
ANSPs, in particular, those that are involved in, or interested in, developing their own flow management 
procedures. NFPM would therefore need some means of exchanging data and interacting with these ANSPs 
and the FF-ICE/R2 Flight Data Revision procedure can facilitate this. In the European context, NFPM can 
provide the associated service capabilities. 
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These concerns highlight a crucial need for a more in-depth investigation, possibly through the evaluation of 
scenarios and workflows, to assess the possible options for flight data update, revision, coordination, 
arbitration, and synchronization, in line with the work being conducted by ICAO on FF-ICE: 

 NFPM Coordination and Arbitration Rules will need to take into account any applicable AU equity 
balancing policies agreed by the NM. 

 Further coordination with the AU for these revisions may be beneficial, but rather demanding in real time 
execution.  

 Network impact and stability assessments will be needed. 

7.5.2 Existing ATC messaging 

During flight execution various European existing message exchanges and procedures may be executed. The 
full set of these messages are described in the NM Flight Progress Messages Document. 
(https://www.eurocontrol.int/sites/default/files/2020-06/flight-progress-msg-update-230620.pdf). 

The ICAO FF-ICE/R2 development is not yet sufficiently advanced to decide which of these messages will 
have FF-ICE/R2 equivalents, but some may be within the scope. For those that are not, evolution towards 
FIXM data structures, where appropriate, may be beneficial to the overall NM processing consistencies and 
efficiencies.  

7.5.3 SWIM Enabling Technologies 

SWIM will be a major enabler to be used between ATM actors and with Airspace Users. It supports different 
implementation profiles, utilising different features, designed for different levels of usage.  However, note 
that the coloured TI Profiles are no longer seen by the agency as the way forward. The vision is that there is 
one SWIM TI with a scalable list of interface bindings available for use. 

The profile that has been referred to as the ‘Yellow Profile’ represents a major improvement over the 
existing practice. It is the basis, for implementation, of the complete set of FF-ICE/R1 services and 
procedures, which are currently being trialled. It appears to provide adequate capability for flight planning 
and filing purposes.  

Confirmation of exactly what will be used for FF-ICE/R2 data exchanges is needed, but for now the TI (Yellow 
equivalent) is assumed. As explained in section 1.4, all of the data exchanges that will be conducted as part 
of this strategy are network level planning related. There are situations where timeliness within planning 
procedures is important for returning responses. Latency and/or availability/reliability may therefore be 
factors that have to be considered. However, the data exchanges needed do not appear to justify anything 
more than what is specified for the TI (Yellow equivalent). Even tactical ATC induced changes are presented 
to NFPM as inputs to planning processes. 

These are the high-level operational arguments for what has to be considered. The actual choice will have to 
be the subject of a more extensive design level analysis, taking all factors into account. 

8 APPENDIX B: GLOSSARY OF TERMS 

Term Meaning 

FF-ICE Flight and Flow Information in a Collaborative Environment (FF-ICE) covers the 
following: 

FF-ICE/1: Addresses flight planning and pre-departure related improvements 
concerning procedures, processes, data, and data exchanges. 

FF-ICE/2 Addresses post departure, flight execution and ground coordination 
related procedures, processes, data, and data exchanges. 

FF-ICE/3 Addresses Aircraft integration and feedback plus full TBO related 
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procedures, processes, data, and data exchanges. 

FF-ICE is limited to flight information sharing between the ATM community. The 
current understanding for the ‘flow’ aspect is that the data that will be exchanged 
is related to constraints that affect the flight and need to be shared. This does not 
mean that the European NM context of flow management processes are covered 
by FF-ICE.  

Work is being conducted by the ATM Ops Panel to define the ATFM related data 
that should be defined for global applicability. In the meantime, the emphasis for 
global ATFM is on flight data sharing and provision of updated information pre and 
post departure. 

FF-ICE enabled 

 

FPFDE or Airspace User or ANSP capability which allows that entity to be able to 
conduct FF-ICE data exchanges using FIXM data structures, in accordance with the 
ICAO FF-ICE provisions, and in the European context described in this FPFDE 
documentation set (Strategy & Guidelines).  

Data Validation The FF-ICE process, performed by an enabled ANSP, for checking that the data 
received in FF-ICE messages is correctly formed, with all mandatory data content 
and can be used. Further checks may be performed on consistency and semantic 
aspects, subject to the criteria that an immediate Submission Response has to be 
returned synchronously. Data may be accepted, rejected, or referred for manual 
processing as a consequence of this process. 

Evaluation  The FF-ICE concept for a process to determine whether received flight data is 
operationally acceptable, with respect to expected conditions and constraints for 
the flight. In Europe NFPM will provide this process for the entire IFPZ portion of 
flight routings. 

Re- Evaluation A process which re-evaluates flight data that has previously been accepted and 
retained, when changes to the operational conditions or constraints have 
occurred. Re-evaluation will determine whether or not the flight data is still 
considered to be acceptable for operational use. 

In Europe NFPM will provide this process for the entire IFPZ portion of flight 
routings. A similar service is already provided with the existing re-validation 
process and the continuing processing performed by ETFMS. 

Dissemination A generic term covering data distribution and all forms of data sharing. 

Distribution The dissemination of flight plans or associated messages to derived ANSP 
recipients’, as performed by NFPM. The relevant recipients are derived from the 
flight’s routing through the IFPZ. The European NM already provides an ATS 
(legacy) message distribution service which will be continued and extended for 
disseminating FF-ICE messages. 

Translation During mixed mode transition operations there will be ANSPs that are not able to 
process FF-ICE messages. Flight plan data submitted in the FF-ICE format will need 
to be translated into the corresponding ATS (legacy) message. NFPM will compose 
the required content for the ATS message, before ‘forwarding’/’distributing’ it to 
the ANSPs concerned. 

Flight Object (FO) A concept under development to support the publish/subscribe method for 
sharing of consistent flight data between all participating stakeholders. 
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Four-Dimensional 
Trajectory (4DT) 

A 4DT describes a flight’s lateral, longitudinal, vertical and temporal path 

Actors, Participants  Entities directly involved in some aspect of the flight’s planning and execution, i.e. 
Airspace Users, FOCs, ATC units, the various Airport Services and other NM internal 
services.  

Stakeholders For published data there is the broader range of flight data subscribers who may 
not be involved in the flight execution but may have an interest in the data. 
Actors/Participants are also stakeholders. 

SWIM System-Wide Information Management (SWIM) represents a global level of 
interoperability and standardisation that enables users and providers to exchange 
data without having to use different interfaces or protocols. It is based on service-
oriented architecture and open and standard technologies.  

The terms associated with SWIM are defined in the following reference glossary: 

https://reference.swim.aero/glossary.html. 

Target Time 

 

A desired planning time at a defined point on the flight path. It expresses the 
currently agreed time for an aircraft to arrive at a specific point from the point of 
view of ground ATM services.  

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

4DT Tolerances Four dimensional tolerances applied to the shared reference 4DT (the Agreed 
Trajectory). These will be stringent in congested and performance-controlled 
airspace and more relaxed in non-congested airspace. NFPM conformance 
monitoring processes will check received flight data to ensure that the flight is 
staying within the assigned tolerances. 

Constraint  

 

A limitation to free manoeuvring of an aircraft. Limitations are geospatial and 
temporal and can originate from any ATM component, as well as from 
meteorological conditions or local regulations. 

Trajectory Based 
Operations (TBO) 

An ICAO concept enabling globally consistent performance-based 4D trajectory 
management by sharing and managing trajectory information. TBO will enhance 
planning and execution of efficient flights, reducing potential conflicts and 
resolving upcoming network and system demand/capacity imbalances early. It 
covers ATM processes starting at the point where an individual flight is being 
planned and continues through flight execution to post flight activities. 

What-If/Trial procedure A procedure for submitting, and obtaining an NFPM evaluation of, hypothetical 
flight data, either as a possible flight plan or flight plan update or a flight data 
revision. On conclusion of the procedure NFPM discards the data. 

Planning Activities See section 1.4 

ASP & ANSP  See section 1.3.1 

NFPM See section 1.3.2 

https://reference.swim.aero/glossary.html
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Route/Trajectory 
Terminology 

See section 1.3.3 

9 APPENDIX C: ACRONYMS & ABBREVIATIONS 

Acronym/Abbreviation Meaning 

4D 4 Dimensional 

4DT 4 dimensional trajectory Usually referred to as “4D trajectory” 

A-CDM Airport Collaborative decision-making 

ADEXP ATS Data Exchange Presentation 

AFTN Aeronautical Fixed Telecommunication Network 

A-FUA Advanced Flexible Use of Airspace 

AIRM ATM Information Reference Model 

AIXM Aeronautical information exchange model 

ANSP Air Navigation Service Provider  

AOR Area of Responsibility 

AOI Area of Interest 

API Application Programming Interface 

ARES Airspace Reservation 

ASBU Aviation System Block Upgrade 

ASP/eASP ATM Service Provider (As used in ICAO terminology). eASP is used for indicating 
that an ASP is enabled for FF-ICE procedures. 

ATC Air Traffic Control 

ATFCM Air Traffic Flow and Capacity Management 

ATFM Air Traffic Flow Management 

ATM Air Traffic Management 

ATMRPP Air Traffic Management Requirements and Performance Panel 

ATS Air Traffic Services 

AU Airspace User  

B2B Business to Business 
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Acronym/Abbreviation Meaning 

B2C Business to Customer 

C&T Coordination & Transfer 

CDM Collaborative Decision Making 

COTS Commercial Off-The-Shelf 

CPR Correlated Position Reports 

CTA Calculated Time of Arrival 

CTO Calculated Time Over 

DMA Dynamic Mobile Area (ARES) 

DP Deployment Programme 

EAD European AIS Database 

EC European Commission 

eFPL (FF-ICE) Enhanced Flight Plan 

EPP Extended Projected Profile 

EU  European Union 

FAA Federal Aviation Administration 

FAB Functional Airspace Block 

FASTI First Air Traffic Control Support Tools Implementation 

FDC Flight Data Contributors 

FDCAMD Flight Data Coordination, Arbitration, Maintenance and Dissemination role. 

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

FIXM Flight Information Exchange Model 

FMP Flow Management Position 

FMS Flight Management System 

FO Flight Object 

FOC Flight Operations Centre 

FP 2012 Flight Plan 2012 
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Acronym/Abbreviation Meaning 

FPFDE Flight Plan and Flight Data Evolution (project) 

FPL Flight Plan 

FSA First System Activation 

FUA Flexible Use of Airspace 

GAT General Air Traffic 

GUFI Globally Unique Flight Identifier 

HMI Human Machine Interface 

HTTPS Hyper-Text Transfer Protocol with Secure Sockets Layer. 

IATA International Air Transport Association 

ICAO International Civil Aviation Organization (ICAO 

IFPS Initial Flight Plan Processing System 

IFPSID IFPS flight data Identifier. 

IFPZ Initial Flight Plan Processing Zone 

IOP Interoperability 

IR  Implementing Rule 

ISRM Information Service Reference Model 

KPA Key Performance Area 

LoA Letter of Agreement 

MEDEVAC Medical Evacuation Flights 

NEXTGEN Next Generation (of FAA systems) 

NFPM Network Flight Data Management – The subset of FPFDE functionality to be 
implemented by this strategy 

NM Network Management as a subject. The Network Manager as an actor. 

NMISD Network Management Interoperability Strategy Document 

NOC Network Operational Concept 

NOTAM Notice to Airmen 

NSP Network Strategy Plan 
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Acronym/Abbreviation Meaning 

OAT Operational Air Traffic 

OI Operational Improvement 

OLDI Online Data Interchange 

OSI Open Systems Interconnection model 

OSP Operational Service Platform 

PBA Performance Based Approach 

PENS Pan-European Network Service 

PTR Profile Tuning Constraint 

RAD Route Availability Document 

RBT Reference Business Trajectory/ Reference Mission Trajectory 

REST Representational State Transfer 

RPAS Remotely Piloted Aerial Systems 

SAR Search and Rescue flights 

SBT/SMT Shared Business Trajectory/ Shared Mission Trajectory 

SDM SESAR Deployment Manager 

SESAR Single European Sky ATM Research 

SID Standard instrument departure 

SITA Name of company for air transport communications and information technology – 
networks. 

SOA Service Oriented Architecture 

SOAP Simple Object Access Protocol 

STAM Short Term ATFM Measure 

STAR STandard instrument ARrival 

SWIM System-Wide Information Management 

TBO Trajectory Based Operations 

TMA Terminal Manoeuvring Area 

TOBT Target Off-Blocks Time 
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Acronym/Abbreviation Meaning 

TP Trajectory prediction 

TTA Target Time of Arrival 

TTO Target Time Over 

UDPP User-Driven Prioritization Process 

VPA  Variable Profile Area (ARES) 

VPN Virtual Private Network 

WIC What-If Contributor 

WIMP What-If Manager Publisher 

WOC Wing Operations Centre 

XML Extensible Mark-up language 

10 APPENDIX D: REFERENCES 

Referenced Document Further details  

Network Strategy Plan 

 

Available at www.eurocontrol.int/sites/default/files/2020-
10/network-strategy-plan-2020-2029.pdf    

High Level Operational Framework 
2029 

Developed in line with the content and direction of the Network 
Strategy Plan (NSP) 2020-2029 (approved through Commission 
Implementing Decision (EU) 2019/2167 of 17.12.2019), as high-
level operational target of the activities towards implementation of 
the NSP. Supersedes the previous document named “Network 
Operational Concept”. 

https://www.eurocontrol.int/sites/default/files/2020-06/hl-
network-operational-framework-2029.pdf.  

NM Interoperability Strategy (NMIS),  NM interoperability vision and strategy for interoperability. This is 
the higher-level reference for interoperability considerations 
covered in this NFPM Implementation Strategy. 

Regulation 552/2004 EC regulation for Interoperability of the European ATM Network 

Regulation 2150/2005 EC regulation for Common Rules for the Flexible Use of Airspace 
(FUA) 

Regulation (EC) No 255/2010 EC regulation for ATFM Implementing Rule 

SESAR European ATM Master Plan  The master plan which provides an integrated view of the 
European ATM System outlining the essential operational and 
technology changes foreseen to deliver the SESAR contributions to 

http://www.eurocontrol.int/sites/default/files/2020-10/network-strategy-plan-2020-2029.pdf
http://www.eurocontrol.int/sites/default/files/2020-10/network-strategy-plan-2020-2029.pdf
https://www.eurocontrol.int/sites/default/files/2020-06/hl-network-operational-framework-2029.pdf
https://www.eurocontrol.int/sites/default/files/2020-06/hl-network-operational-framework-2029.pdf
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the Single European Sky performance objectives.  Available at 
www.atmmasterplan.eu. 

ICAO Doc 9854: Global ATM 
Operational Concept 

High Level vision and concepts. FF-ICE is an enabler for many of the 
requirements included in Doc 9854. 

ICAO Doc 9750: ICAO Global 
Navigation Plan (GANP):  

High Level plan, vision and concepts. FF-ICE is an enabler for many 
of the requirements included in this document. 

Trajectory Based Operations Concept 
Document. 

The ICAO concept enabling globally consistent performance-based 
4D trajectory management by sharing and managing trajectory 
information. 

ICAO Doc 9965: Manual on FF-ICE FF-ICE Concept description. 

ICAO Annex 2: Rules of the Air Section 
3.3  

Amendment for Flight Plans 

ICAO PANS ATM 4444 Sections: 

3.2 Fleet Prioritisation 

3.3 New section - Planning Service 

4.4.1 Flight Plan formats - FF-ICE is acceptable format of flight 
plan 

4.4.2 Flight plan submission - Procedures for submitting the FF-
ICE Flight plan 

17           New Chapter – FF-ICE Messages  

ICAO Doc (9965) Manual on Flight 
and Flow – Information for a 
Collaborative Environment (FF-ICE) 
Part II – Implementation Guidance 

(Under development) 

Description of procedures, processes and data for FF-ICE and best 
practices for FF-ICE usage. 

IFPS and RPL Dictionary of Messages: 
ICAO 2012 Special edition  

Message descriptions for FP 2012 

EUROCONTROL Specification on 
SWIM Service Description  

Contains requirements for describing implemented information 
services: 

https://www.eurocontrol.int/sites/default/files/content/documen
ts/single-sky/specifications/EUROCONTROL-SPEC-
168%20SWIM%20SERV%20Ed%201.0.pdf  

EUROCONTROL Specification on 
SWIM Information Definition 

Contains general requirements for information definitions and 
requirements on how to document semantic correspondence to 
the ATM Information Reference Model (AIRM), in order to 
facilitate semantic interoperability. 

https://www.eurocontrol.int/sites/default/files/content/document
s/single-sky/specifications/EUROCONTROL-SPEC-
169%20SWIM%20INFO%20Ed%201.0.pdf 

http://www.atmmasterplan.eu/
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-168%20SWIM%20SERV%20Ed%201.0.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-168%20SWIM%20SERV%20Ed%201.0.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-168%20SWIM%20SERV%20Ed%201.0.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-169%20SWIM%20INFO%20Ed%201.0.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-169%20SWIM%20INFO%20Ed%201.0.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/single-sky/specifications/EUROCONTROL-SPEC-169%20SWIM%20INFO%20Ed%201.0.pdf
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EUROCONTROL Specification on 
SWIM Technical Infrastructure Yellow 
Profile 

Specifically enables technical interoperability by specifying 
standardised technical interfaces (e.g. protocols) and the 
capabilities required to enable a reliable, secure and efficient 
exchange of information. The specification is modular and provides 
different implementation options based on mainstream 
technology, taking into account a wide range of information 
exchange needs (e.g. security). 

https://www.eurocontrol.int/sites/default/files/2020-
07/eurocontrol-swim-spec-tiyp-1-1.pdf 

SWIM reference website: The SWIM enablers and related guidance information can be found 
at https://reference.swim.aero/resources.html 

Flight information Exchange Model 
and User Manual 

Information Exchange Models, which provides harmonised data 
structures that are globally harmonised for various information 
domains (AIM, MET, Flight...). In particular, the Flight Information 
Exchange Model provides harmonised flight data structures that 
can be exchanged in various contexts (captured in FIXM Core), and 
defines application libraries (called FIXM Applications) that address 
the use of FIXM Core in specific context, enabling in particular the 
specification of the subsets of FIXM Core being relevant to a given 
service 

www.AIRM.aero, https://docs.fixm.aero/ 

SWIM Service registries, including the 
European SWIM Registry 

For publishing and discovering information services. 

ATMRPP-WG30-WP692-TBO Concept The ICAO ATMRPP concept for Trajectory Based Operations. 

FPFDE NFPM Implementation 
Guidelines Volumes 1 & 2 

(for FF-ICE flight Planning & Trajectory 
Based Operations) 

The guidelines which accompany this strategy. They provide 
guidance on the European specific implementation of FF-ICE 
services, procedures, processes, data, and data exchanges.  

EUROCONTROL Specification for On-
Line Data Interchange (OLDI)  

 

The Coordination and Transfer (COTR) implementing rule is 
complemented by the EUROCONTROL Specification for On-Line 
Data Interchange (OLDI). Available at: 
https://www.eurocontrol.int/publication/eurocontrol-
specification-line-data-interchange-oldi. 

IFPS USERS MANUAL A reference manual for all users of the IFPS. The manual is 
intended to contain all the necessary procedures and information 
in order for users to be able to construct, transmit or when 
necessary to correct, flight plan and associated update messages. 
Procedures for the distribution of such messages after processing 
by the IFPS are also described 

Available at: https://www.eurocontrol.int/sites/default/files/2019-
05/ifps-users-manual-current.pdf. 

EUROCONTROL Specification for ATS 
Data Exchange Presentation (ADEXP) 

Character-based format for the exchange of messages between air 
traffic service systems. It is termed ATS data exchange 

https://www.eurocontrol.int/sites/default/files/2020-07/eurocontrol-swim-spec-tiyp-1-1.pdf
https://www.eurocontrol.int/sites/default/files/2020-07/eurocontrol-swim-spec-tiyp-1-1.pdf
https://reference.swim.aero/resources.html
http://www.airm.aero/
https://docs.fixm.aero/
https://www.eurocontrol.int/publication/eurocontrol-specification-line-data-interchange-oldi
https://www.eurocontrol.int/publication/eurocontrol-specification-line-data-interchange-oldi
https://www.eurocontrol.int/sites/default/files/2019-05/ifps-users-manual-current.pdf
https://www.eurocontrol.int/sites/default/files/2019-05/ifps-users-manual-current.pdf
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EUROCONTROL-SPEC-0107  presentation (ADEXP).  

https://www.eurocontrol.int/publication/eurocontrol-
specification-ats-data-exchange-presentation-adexp 

https://www.eurocontrol.int/publicati
on/flight-progress-messages-fpm-
document. 

Descriptions of the Flight Progress Messages from and to systems 
external to the EUROCONTROL Network Manager. 

It contains both messages from/to the Integrated initial Flight Plan 
Processing System (IFPS) to/from the Enhanced Tactical Flow 
Management System (ETFMS) and the Centralised SSR Code 
Assignment and Management System (CCAMS). 

Flight Progress Messages are messages, which inform the NM 
about the progress of airborne or almost airborne flights. It also 
includes message such as AFP, APL, FSA, EFD, DPI, CAM, COR… 
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11 APPENDIX E: NFPM STAKEHOLDER IMPACT & EXPECTATIONS 

The broad analysis of benefits across all Key Performance Areas (KPAs) and stakeholders has already been performed in various forms, for example, by the EC, ICAO 
and SESAR. The intention for this Appendix is not therefore to replace or replicate those analyses. Instead, it highlights the particular, immediate, impact and benefit 
expectations for each of the individual elements of the NFPM implementation, which should be analysed and evaluated further.  

Benefits analysis by its very nature is a linked structure of implications. I.e. one benefit facilitates another and so on along the structure. This Appendix follows only 
the basic immediate benefit expectations, but it can be appreciated that, in most cases, these give rise to major benefits across the broad spectrum of KPAs. For 
example, benefits to capacity potential and airline efficiencies will be significant but are not covered here. Please refer to parent documentation coming from the 
EC, ICAO and SESAR for that level of information. 

11.1 Airspace Users 

# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

1 Implementation and 
transition to new FF-ICE 
flight planning and flight 
data exchange procedures 
and use of associated 
services. 

Development investment and capability for 
preparation and submission of flight plans in 
FIXM formats and transition to SWIM. 

This includes the ability to use and participate in 
the new FF-ICE services and procedures described 
in section 2.6 

More specific impact is provided below for 
submission of route/trajectory information (4DT) 
to NFPM and for the responses that will be 
returned. 

Major but 
supported by 
NFPM 
products 

 Elimination or at least reduction of the limitations 
of the current Flight Plan (FPL) format. This allows 
the operator to share their intent and 
expectations with regard to the flight in an 
unambiguous manner, with greater 
precision/fidelity. 

 Submitted flight intentions will be fully evaluated 
by NFPM, with feedback which can include a 4DT 
proposal that would be accepted, if submitted. 
More details are expanded below for this. 

 It also allows the AU to submit minimal 
(mandatory) flight plan data and have it processed 
by NFPM into what would be considered to be a 
fully acceptable and complete flight plan and 4D 
trajectory.  

 Compared to the existing flight planning 
arrangements this represents a major 
improvement and should be measurable by 
methods such as comparing the before and after 
submission rejections and a reduction of 
unexpected and penalising constraints impacting 

Major 

All flights per enabled AU 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

on the 4DT.  

 Similar assistance will be provided to the AU 
during the departure preparation and flight 
execution phases, NFPM will provide any 
necessary updates and will coordinate any 
revisions needed, keeping the AU up to date, and 
taking into account the AU’s most recently 
declared intentions for the flight. 

 More general AU benefits can be expected from 
the overall performance improvements coming 
from enablement of Trajectory Based Operations 
(TBO) concepts. 

 Improved information security requirements 

 Potential for improved machine -readability, 
limiting the need for free-text information and 
human workload. 

More specific benefits are provided below for 
submission of route/trajectory information (4DT) to 
NFPM and for the responses that will be returned. 

2 Provision of Flight Plan 
Version Information 

AUs will need facilities for the generation of the 
Operator’s Flight Plan Version information 
(according to a rule-set described in the NFPM 
Implementation Guidelines) and for including it in 
all related flight plan data communications. 

Medium  Improved assurance that flight plan related data 
communications between Operators and ATS 
units are referring to the same instance of the 
flight plan. 

 This may have some safety and efficiency benefits 
through reduced risk of confusion arising from 
incorrect flight data referencing. 

Moderate operational 
benefit but important for 
data integrity and the use 
of FF-ICE. 

3 Submission of GUFI  Simple service invocation plus compliance with 
the various requirements for provision and use of 
the GUFI. 

Medium  Safety and efficiency, reduced risk of incorrect 
flight data association. 

 Improved flight data access methods. 

Moderate  
All flights per enabled AU 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

4 Submission of Operator’s 
4DT to NFPM and ATC. 

This also includes the 
provision of flight specific 
performance data (When 
available). 

Development investment and capability for 
preparing and providing the FF-ICE 
Route/Trajectory flight plan data group and 
ability to use the Agreed Trajectory that will be 
maintained by NFPM and used by all participants 
for the duration of the flight. 

During the transition period to TBO the Operator 
will need to be able to support Field 15 routing in 
the current ATS (Legacy) format at the same time 
as supporting FF-ICE formats. 

This includes capability for Inclusion of 4DT 
information to support free routings. 

Major  Improved knowledge of the AU’s intentions for 
the flight, facilitated by 4DT details, provides 
increased potential for reduced NFPM corrective 
interventions. 

 In addition to the short-term planning 
improvements, other traffic related services such 
as ATFCM will have improved data baselines, 
allowing better management of the 
measures/interventions needed. The impact on 
individual flights can be more easily rationalised 
leading to overall improvement of flight 
efficiencies, with closer adherence to the AU’s 
objectives for each flight.  

 Provision of the 4DT and the performance data 
facilitates early and improved consistency across 
AU and ATS trajectory predictors, leading to 
reduced corrections needed during flight 
execution. Reduced potential for en-route tactical 
interventions and 4DT changes avoids impact on 
downstream complexities, reduces fuel burn and 
improves arrival predictability. 

 Better planning and predictability bring better 
enablement of advanced ATM functions. 

Major 

All flights per enabled AU. 

5 Feedback of NFPM initial 
and continuing operational 
evaluation feedback, in 
response to submitted 
route/trajectories and 
changing conditions during 
flight execution.  

 

Development investment and capability for 
processing and acting on FF-ICE feedback data 
provided from NFPM: 

 Feedback as provided in the FF-ICE Submission 
Responses and in Planning/Filing/Trial-
Planning/Flight Data Updates & Revisions 
Statuses, resulting from the Initial and 
Continuing Re-evaluation services). 

 Negotiating and Agreed Route/Trajectories, 
Agreed Trajectory constructed by NFPM. 

Major 

 

 Improved CDM feedback for establishing a 4DT 
agreement facilitates improved 
robustness/durability with reduced likelihood of 
unplanned changes. 

 This should also lead to reduced potential for 
rejection of submitted data and the need for re-
submissions. 

 It also facilitates the benefits coming from 
submission of the AU’s 4DT as described above. 

 Submission of minimal preliminary flight plans 

Major depending on the 
number of flight 
incidences where 
feedback is needed. 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

 Constraints relevant to the flight. 

 Impact from changing conditions during 
departure preparation and flight execution. 

allows an AU to have the route/trajectory flight 
plan data group composed by NFPM with the 
expectation of full compliance when it is filed. 

Note that these benefits are with respect to the 
more dynamic and late pre-departure conditions 
and constraints that may affect a flight. The AU 
should already be taking the majority of the static 
constraints into account through improved 
availability of environment related data during flight 
planning. 

6 UDPP Impact of flight 
plans. This is listed here 
for its impact on the 
Agreed Trajectory related 
implementation. 

Provision of UDPP flight data and involvement in 
subsequent UDPP processes.  

 

Moderate UDPP is a separate service which may trigger 
changes to flight priorities and filed 4DTs. It allows 
the AU to assert business preferences for flight 
priorities when ATS measures are needed.  

Moderate for the flights 
affected. 

7 Refinement of eFPL for 
information received close 
to and including departure 
(A-CDM). 

This is listed here for its 
impact on the 4DT related 
implementation. 

The AU will receive updated information 
regarding the flight’s departure preparation 
progress and will need to accommodate this in its 
4DT management. This may include ATFM 
measures. 

This may be applicable during FF-ICE/R1 or R2 
procedures. 

Moderate Improved awareness of flight departure related 
events and timing adjustments. 

More accurate 4DTs. 

Moderate - depending on 
No of flight incidences 
where departure 
measures are needed. 

8 Data communications via 
SWIM. 

The NFPM concepts cannot be implemented 
using existing ATS (legacy) technology. Airspace 
Users will therefore need to implement system 
level access for all FF-ICE and related procedures 
via the SWIM Yellow Profile.  

Major but 
supported by 
NFPM 
products. 

Access to NFPM services and improved sharing of 
related data facilitates the other benefits listed in 
this sub-section.  

Access to all other related data needed in support of 
NFPM, such as AIXM data. 

High – All flights per 
enabled AU 

9 Involvement in revision 
processes, initiated by 
NFPM, ATC or the AU 

Concept not fully mature but the Operator needs 
to be able to process this data in CDM dialogues 

Major, but 
should have 
synergy with 

Improved awareness and involvement in CDM for 
maintaining the 4DT agreement facilitates AU 

Major - depending on the 
number of flight 
incidences where 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

throughout the flight’s 
execution. 

with NFPM. 

This entire subject is awaiting the discussions that 
will be necessary for the development of the FF-
ICE/R2 provisions. These procedures are possibly 
the most complex to be implemented and will 
need considerable validation. 

FF-ICE/R1 
procedures. 

consultation and choice, where choice is possible.  revisions are needed.  

11.2 OAT specifics 

# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled AU 

1 Migration to NFPM FF-ICE 
Services. 

Could be a major change and impact to provide 
the completeness of flight plans needed by NFPM 
services. 

Major but 
supported by 
NFPM 
products 

As for the common case above. Moderate because OAT 
flights are less affected by 
ATFCM measures and 
network conditions. 

2 Security assurance The impact for security is on the WOC and NFPM 
service provision and the various layers of 
interoperability in-between. The onus will be on 
the military WOC to ensure that secure facilities 
are available and to ensure that their security 
requirements are included in all associated 
software and data development. 

Moderate Security assurance Major security 
consideration. 
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11.3 Impact for ANSPs & FAB collaborations 

# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled 
ANSP 

1 Reception of eFPLs in FIXM 
format via SWIM and NM 
B2B services. 

Also, Creation of eFPLs in 
FIXM format for 
unexpected flights with 
missing flight plans. 

ANSPs own data structures and processing 
facilities will need to include this increased FF-ICE 
data and need to be able to communicate in FIXM 
data structures via SWIM and NM B2B Services. 

Major  Elimination or at least reduction of the limitations 
of the current Flight Plan (FPL) format. (As 
described for Operators in section 11.1) This 
improves the ANSPs ability to understand the 
Operator’s flight intent better, in an unambiguous 
manner. 

 See below for individual aspects of the eFPL 
content. 

See below for individual 
elements. 

All flights per enabled 
ANSP 

Rare for missing flight 
plans. 

2 Reception of Flight Plan 
Version Information 

ANSPs will need to be able to use the Operator’s 
Flight Plan Version information and include it in 
all related flight data communications. 

Minor  Improved assurance that flight plan related data 
communications between AUs, NFPM and ATS 
units are referring to the same instance of the 
flight plan. 

 This may have some safety and efficiency benefits 
through reduced risk of confusion arising from 
incorrect flight data referencing.  

Minor operational 
benefit but important for 
data integrity and the use 
of FF-ICE. 

3 Reception of GUFI 

 

ANSPs will need to be able to handle the GUFI 
and include it in all related flight data 
communications. 

Minor  Safety: reduced risk of incorrect flight data 
association and any attendant confusions. 

 Improved flight data access methods. 

Moderate Operational 
benefit, but important 
for data integrity and the 
use of FF-ICE. 
All flights per enabled AU 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled 
ANSP 

4 Reception of Agreed 
Trajectory. 

Availability of Operator’s 
flight specific performance 
data (When Available). 

ANSP systems will need to be able to read and 
use the Agreed Trajectory and to make use of the 
Operator’s flight specific performance data.  

They may also need to be able to translate the FF-
ICE format 4DTs received back into their local 
trajectory predictor format. 

 

Major As described for the AU’s benefits (section 11.1), 
this will provide improved consistency and 
alignment with the Agreed Trajectory disseminated 
by NFPM. 

 These factors lead to: 

 Reduction of inconsistencies in expected sector 
penetrations and complexity predictions, and 
associated workload. 

 Reduced potential for en-route tactical 
interventions and associated workload.  

 Better predictability brings better enablement of 
advanced ATC functions. 

Major 

4DT: All flights per 
enabled ANSP  

Target for performance 
data is for majority of 
flights per enabled ANSP  

5 Provision of feedback of 
ATC 4DT information to 
NFPM, in response to FF-
ICE flight data submissions 
distributed by NFPM 

 

ANSP systems will need to be able to analyse 
received FF-ICE flight plans and flight data against 
prevailing conditions and constraints and, if 
necessary, provide feedback. 

This may be applicable during flight plan filing 
procedures (depending on ANSP interest in 
providing feedback), or it may be applicable 
during subsequent operations for revision 
procedures. 

Moderate: 
expected to 
be less 
frequent 
than the case 
of NFPM 
generated 
feedback. 

Improved assurance that ATC conditions and 
constraints are being taken into account, by the AU 
and NFPM, should result in reduced ATC measures 
and workload during the flight’s traversal of the 
ANSP’s AOR. 

Note that in Europe NFPM will be providing the 
main operational evaluations needed. In this respect 
there is an emphasis to ensure that NFPM has all the 
constraint information it needs from ATC units in 
order to perform this service. Feedback from ATC 
units is therefore expected to only concern late 
events and/or minor refinements to the feedback 
calculated by NFPM, plus planning level revision 
proposals. 

Moderate: for the ANSP 
concerned: revision 
measures are more likely 
to benefit downstream 
ANSPs that are affected. 
Changes which impact 
them should become 
planned rather than 
being unexpected late 
changes at the OLDI 
level. Expected to be 
much less frequent than 
the case of NFPM 
feedback. 

6 Reception of 4DT 
information with free 
routing segments. 

No further impact on ANSPs other than being 
able to receive the FF-ICE data. 

Moderate Facilitates free routings. Major 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled 
ANSP 

7 Refinement of eFPL for 
information received close 
to departure (A-CDM) 

The ANSP will receive updated 4DT information 
based on the flight’s departure preparation 
progress and will need to accommodate this in its 
4DT management.  

The ANSP will need capability to receive updated 
eFPLs/4DTs and apply them to the local 4DT. 

Major Provides better time estimates for ANSPs and more 
accurate 4DTs which should also be more closely 
aligned with aircraft trajectories.  

Major 

8 Flight data 
communications via 
SWIM: Flight data, 
updates, revisions, CDM 
dialogues, access to 
environment data etc. 

Major transition implications for migration to the 
new interoperability methods and standards. 

 

Major 
supported by 
standard 
products. 

Improved sharing of all relevant NFPM events and 
data, leading to more accurate and more acceptable 
4DTs.  

 

Major  

9 Provision of ANSP tactical 
and planning Flight Data 
Updates to NFPM 

NFPM needs to be kept up to date with all tactical 
and planning updates being introduced by the 
ANSP having control of the flight. 

The ANSPs will need to be able to decide when an 
update to NFPM is needed and provide the 
necessary FF-ICE format 4DT data for its AOR. 

Major Benefit is mostly at the network level for other 
downstream ANSPs. 

Major for downstream 
impacted ANSPs 

10 Involvement in network 
level planning revision 
CDM processes, initiated 
by NFPM (or the operator 
via NFPM) or ANSPs 
themselves.  

Concept not fully mature but, if ANSPs choose to 
implement this they will need to be able to 
participate in the CDM negotiation dialogues.  

Revision CDM will only be initiated where there is 
sufficient time and opportunity with respect to 
safety and separation and the ATC operations 
horizon. 

This entire subject is awaiting the discussions that 
will be necessary for the development of the FF-
ICE/R2 provisions. These procedures are possibly 
the most complex to be implemented and will 

Not yet clear 
but Major 
impact. 

Improved consultations when changes are needed 
to flight data. 

Better alignment and consistency of Agreed 
Trajectory across all actors, with changing 
circumstances.  

Major - depending on 
Number of flight 
incidences where 
revisions are needed. 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact 
Severity 

Stakeholder Benefit Expectations Benefit per enabled 
ANSP 

need considerable validation. 

11 Reception of Target Times 
(TTOs and TTA) published 
by NFPM. 

Not yet clear for ANSPs Not yet clear Not yet clear. Not yet clear. Will be 
addressed in later 
editions. 

12 Broadcast of EPP down-
link from aircraft 

Ability to take the down-linked EPP and 
disseminate it to NFPM. 

Alternatively, this may be provided to NFPM via a 
separate ADS-C EPP service. 

Moderate All ANSPs remaining on the route of flight should 
benefit from more accurate NFPM updates to the 
Agreed Trajectory (when updates are necessary) 

Moderate - when the EPP 
downlink reveals 
significant deviations 
from the Agreed 
Trajectory 

13 Shared and common, 
consistent usage of ATC 
conditions and constraints. 

In Europe NFPM will be providing the main 
operational evaluations needed for flight plans 
submitted by Operators and the subsequent flight 
data updates and revisions. In order to do this it 
needs information on all relevant constraints and 
conditions from other ATS partners.  

Similarly this is needed by AUs to ensure that 
they are using the most complete and relevant 
information possible for flight planning/filing. 

The introduction of these procedures will 
accentuate ANSP responsibility to declare all 
applicable constraints and conditions which can 
impact on flight planning, NFPM evaluations and 
flight data management in general. 

Encumbranc
e from NFPM 
should be 
considered 
moderate - 
this is a more 
general 
diligence 
related 
obligation on 
ANSPs. 

Expectation is that the declared ATC conditions and 
constraints will be taken into account by the 
Operator, the aircraft and NFPM in the respective 
4DTs and associated services such as ATFM, prior to 
traversal of the ANSP’s airspace.  

This should indirectly lead to more robust 4DTs, 
reduced ATC measures and therefore reduced 
workload for the ANSPs. 

If this data is not diligently published the entire TBO 
concept can be compromised, because local ATC 
interventions could be needed which potentially 
disrupt downstream operations. 

 

Major for the flights 
affected. 

 

11.4 Impact for Airports 

# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact Severity Stakeholder Benefit Expectations Benefit per enabled 
Airport 

1 Reception of eFPLs in Airport’s own data structures and processing Major Elimination or at least reduction of the limitations Major for the departure 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact Severity Stakeholder Benefit Expectations Benefit per enabled 
Airport 

FIXM format via SWIM 
and NM B2B services. 

 

facilities will need to include this increased and 
improved data of the eFPL and need to be able 
to provide/receive flight data in FIXM format via 
SWIM, NM B2B services. 

 of the current Flight Plan (FPL) format. (As 
described for Operators in section 11.1) This 
improves the Airport system’s ability to 
understand the Operator’s flight intent in an 
unambiguous manner. 

See below for individual aspects of the eFPL 
content. 

and arrival airports. 
More efficient departure 
coordination, improved 
arrival 4DT robustness.  

2 Reception of Flight Plan 
Version Information 

Airport systems will need to be able to use the 
Operator’s Flight Plan Version information and 
include it in all related flight data 
communications. 

Minor  Improved assurance that flight plan related data 
communications between Operators, NFPM and 
ANSPs are referring to the same instance of the 
flight plan. 

 This may have some safety and efficiency 
benefits through reduced risk of confusion 
arising from incorrect flight data referencing. 

Minor benefit but 
important for data 
integrity and the use of 
FF-ICE. 

3 Reception of GUFI Airport systems will need to be able to handle 
the GUFI and include it in all related flight data 
communications 

Note that this is not just for the A-CDM airports; 
it is for all FF-ICE enabled airports. Flight data is 
already distributed to airports. In the future this 
data will be in FIXM format, so they will need to 
be able to process the GUFI. 

Minor  Safety: reduced risk of incorrect flight data 
association. 

 Improved flight data access methods. 

Moderate but important 
for data integrity and 
the use of FF-ICE. 
 

4 Reception of Agreed 
Trajectory.  

Airport systems will need to be able to work to 
common trajectory data.  

 

Major As described for the Operators benefits (in section 
11.1), this will provide improved consistency and 
alignment with the Agreed Trajectory (4DT) 
distributed by NFPM. 

This should lead to better establishment and 
agreement/knowledge of arrival and departure 
estimates.  

Major for the departure 
and arrival airports. 
More efficient departure 
coordination, improved 
arrival 4DT robustness.  

5 Flight data Airport systems need to be adapted to use Major Improved sharing of all relevant NFPM events and Major for the departure 
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# Full Concept NFPM 
Service Aspect 

Stakeholder Impact Impact Severity Stakeholder Benefit Expectations Benefit per enabled 
Airport 

communications via 
SWIM: Flight data, 
updates, revisions, CDM 
dialogues, access to 
environment data. 

SWIM TI (Yellow Profile) for all interactions 
related to the flight data processing. The 
exchange with the NM is done via the NM B2B 
Services. 

data. Timeliness and accuracy of the flight data will 
improve the airport planning  

 

and arrival airports. 
More efficient departure 
coordination, improved 
arrival 4DT robustness.  

6 Departure and Arrival 
CDM processes (and 
further deployment 
across Europe). 

Airports migrating to A-CDM capability will have 
to implement the flight data exchange and 
interoperable service capabilities.  

This will be made available to the NFPM FF-ICE 
re-evaluation process via other NM services. 

Major Improved utilisation of A-CDM events and data 
facilitates more accurate and consistent 4DTs 
which should also help in the efficient use of 
airport resources.  

Major for the departure 
and arrival airports. 
More efficient departure 
coordination, improved 
arrival 4DT robustness.  

7 TTA proposals by airports 
and NFPM Assignment of 
TTA to a flight  

Airports utilising the TTA facility will need to 
publish their constraints and facilitate the 
arrival management services and the Target 
Times to be used for monitoring flight 
conformance.  

Major This will help to improve predictability of arrival 
times and airport planning of resources. 

Major for the arrival 
airport. 

8 Shared and common, 
consistent usage of 
Airport conditions and 
constraints. 

As for the ANSP case above, the introduction of 
these procedures will accentuate Airport 
responsibility to declare all applicable 
constraints and conditions, which can impact on 
flight planning, NFPM evaluations and flight 
data management in general. 

 

Encumbrance 
from NFPM 
should be 
considered 
moderate - this is 
a more general 
diligence related 
obligation on 
Airports. 

As for the ANSP case, this should indirectly lead to 
more robust 4DTs. 

If this data is not diligently published the entire 
TBO concept can be compromised, because the 
4DTs constructed may not be robust. 

 

Major for the departure 
and arrival airports. 
More efficient departure 
coordination, improved 
arrival 4DT robustness.  
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12 APPENDIX F: CONSOLIDATION OF CONCERNS AND DECISIONS NEEDED 

To be maintained as necessary. 

# Policy Domain Concern Choices/Arguments Recommendation/Decision Status 

1 Service Concern To what extent will the extra 
security requirements for 
OAT flight planning related 
services need to be 
segregated. 

Some of the OAT flight planning 
procedures need to be secure at all 
levels, processes, data, data 
exchanges, HMI, and human 
interactions. 

The decision will depend on an 
analysis and report based on 
military security requirements 
and the extent to which NFPM 
can support them. 

Already planned along 
with safety cases. 

2 Service Concern What are the redundancy 
and load sharing 
implications of all these 
upgrades?  

The NM already has duplicated 
service provision/redundancy. 

 

Extensions to the existing 
arrangements are needed for 
the new services and data. 

Planned as stated. 
Extra considerations 
may be needed for 
the extensions which 
are not yet mature. 

3 Trajectory Management What status will the routing 
field 15 of existing ICAO 
4444 flight plan formats 
have, in situations where 
higher fidelity 4D 
trajectories are in use? 
Should it be preserved and 
distributed as a record of 
the AU’s intentions with 
respect to routing and 
cruising levels?  

Is there a transition period 
where the field 15 becomes 
redundant when better 
trajectories are available? 

The ICAO FF-ICE and SESAR 4DT 
concepts provide route/trajectory 
data with full 4DT fidelity and 
therefore provide a more accurate 
and precise description of how a 
flight is expected to fly. As such 
they provide the new foundation 
for agreements on flight intent.   

Field 15 related processes are 
relatively simple in contrast to 
those needed for 4DTs which could 
be a lot more complex. Field 15 is 
the current embedded, working 
base for controller 
clearances/instructions and will be 
difficult to replace with respect to 

For the time being Field 15 will 
be required to support current 
controller tools and procedures 
in both new and legacy 
systems.  

The basic routing content of 
4DTs created need to be 
consistent with Field 15 and 
thereafter that consistency 
needs to be maintained during 
any subsequent updates. Best 
practices need to be agreed as 
to how this consistency can be 
achieved.  

This can be reviewed again 
when better experience and 

Some policy concerns 
remain, and the 
concept needs to be 
clarified.  
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# Policy Domain Concern Choices/Arguments Recommendation/Decision Status 

ATC practice. This is a limiting 
factor which will continue to be the 
case until TBO concepts and 
processes are fully implemented 
along with the attendant HMI 
principles.  

Support for ATS (legacy) messaging 
methods is likely to continue well 
into the future (for non-enabled 
units) and so field 15 will continue 
to be required in that context. 

The original AU's intent may 
become obsolete if the 4DT is 
significantly revised for any reason. 

It also has to be ensured that any 
translation of 4DT data back into 
the reduced fidelity Field 15 format 
for non-FF-ICE enabled ANSPs does 
not create an operational scenario 
in which the FF-ICE enabled, and 
non-enabled actors are reacting to 
disparate and possibly 
incompatible flight intent 
information. 

wide deployment of 4DTs 
within TBO has been achieved. 

A temporary need for indicating 
that a F15 has been created by 
NFPM from an eFPL is currently 
being discussed.  

4 Flight data exchanges and 
procedures 

Some of the essential data 
exchange procedures 
needed after the flight 
planning /filing phase has 
ended are not currently 
defined or agreed. 

For example, EPP downlinks, OLDI 
updates and ATC planning/tactical 
updates have to be provided to 
NFPM to facilitate network level 
planning operations. These 
procedures and data exchanges will 

This will require some further 
attention, but probably best 
done after the FF-ICE/R2 
provisions are available. 

Open 
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need to be elaborated in more 
detail.  

For the time being the guidelines 
volume 2 currently indicates this as 
Flight Data Update messages to 
NFPM. Similarly, it is assumed that 
NFPM distributes Flight Data 
Update messages to relevant 
ANSPs when it has updated the 
Agreed Trajectory. 

5 Supported Formats Should ADEXP be developed 
further? 

 

ICAO has decided that FF-ICE will 
be the vehicle for implementing all 
future flight plan requirements. No 
Further development of the ICAO 
legacy messages will be conducted, 
unless there is some serious 
deficiency that is disrupting their 
usage or some safety 
consideration. 

ADEXP is used for a variety of 
purposes in Europe, but as far as 
NFPM is concerned it will be 
superseded by the FF-ICE and FIXM 
standard. 

Extension of ADEXP to embrace the 
new concepts could be considered, 
but the amount of work involved is 
not justified as FF-ICE & FIXM have 
to be implemented anyway.  

Continued legacy support while 
still needed. 

Exclusion of ADEXP as a flight 
planning exchange method for 
FF-ICE purposes. 

Outstanding, but 
assumed to be as 
recommended. 
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6  Data for ATFM Will Correlated Position 
Reports (CPRs) and First 
System Activation (FSA) 
messages still be needed 
when better ground 
trajectories and down-linked 
aircraft reports are 
available? 

CPRs provide an accurate 
surveillance snapshot of the flight’s 
current position. As such they do 
not provide any indication of the 
aircraft’s intended trajectory 
evolution beyond that position. 

The new trajectory management 
concepts with downlinked data 
(e.g., EPP Reports) and 4DT 
dissemination together will provide 
a more complete view of the 
aircraft’s position and 4D 
intentions. However, EPP downlink 
availability is currently limited. For 
example, EPP downlinks are only 
currently planned by AIRBUS, with 
a fleet equipage expectation of no 
more than 40 to 50%. 

EPP requires data-link equipage 
(with additional data failure 
modes) and (for provision to NFPM 
at least) ground-ground 
dissemination.  

FSA messages provide an indication 
of when an ATC unit first starts to 
process data for a flight. An FF-
ICE/R2 notification replacement for 
the FSA is proposed by this 
strategy. 

FSAs: 

The FSA is expected to be fully 
superseded by the new FF-ICE 
notifications with dissemination 
to all relevant ATM partners 
and services.  However, this 
could be a lengthy 
implementation process and 
the FSAs will still be needed 
during that period – No action 
possible until FF-ICE/R2 
Notification is implemented 
and fully deployed across IFPZ. 

CPRs: 

EPPs will not replace CPRs in 
the foreseeable future. No 
action. 

 

As recommended 

7 ANSP procedures and 4DTs. How will trajectories, The FF-ICE 4DT format will be This is proposed in this Strategy These Proposals are 
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trajectory updates and 
trajectory feedback be 
exchanged between NFPM 
and ANSPs, i.e., in what 
form and format?  

 

introduced and NFPM at least will 
need to be able to support and 
process it.  

If an ANSP introduces some change 
to its 4DT or realises that some 
aspect has not been taken into 
account in a received Agreed 
Trajectory, they should make the 
particular constraint/condition 
known to NFPM and they should 
provide a trajectory update, for the 
impact within their AOR portion.  

Will ANSPs will provide their 
trajectory segments via FF-ICE 
procedures and as an FF-ICE 4DT, 
bearing in mind that there will be a 
diversity of local trajectory formats 
in use by ANSPs across Europe.  

For a fuller appreciation, consider 
also that these will be trajectory 
fragments which have relevance 
only to the ANSP’s own AOR. NFPM 
will need to process and evaluate 
these ANSP partial contributions 
within the context of a complete 
consolidated 4DT, in order to 
assess the full operational 
acceptability. It will therefore need 
to “glue” these contributions into a 
consolidated 4DT.  

If a diversity of local 4DT formats is 

for implementation via FF-ICE 
procedures and in FF-ICE 4DT 
format.  

However, this involves a wider 
endorsement outside of the 
NM domain and is therefore 
raised as a policy decision that 
needs to be endorsed. 

 

subject to NM and 
ANSP endorsement, 
as part of this strategy 
agreement. 
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received this increases NFPM’s 
workload with the possibility of 
inherent format issues and 
difficulties.  

Complete trajectories will be 
provided to NFPM by AUs, and 
these will be FF-ICE 4DTs. 

FF-ICE is being introduced globally 
and ANSPs outside of Europe will 
need to support FF-ICE 4DT 
processing. Global System Suppliers 
will need to support this, in order 
to remain competitive. 

8 NFPM Roles for FF-ICE 
procedures. 

What roles should NFPM 
assume for flight data 
coordination, arbitration, 
maintenance, and 
dissemination for the FF-ICE 
planning related 
procedures? 

This is covered in detail in Appendix 
A (Section 7). 

NFPM is the only actor that has 
network wide insight into the 
impact of changes and should 
assume all of these roles for all 
phases of flight. 

Proposed, as stated, 
opposite. 

9 Roles associated with global 
flights that will enter IFPZ for 
non-European airspace and 
for those that will leave the 
IFPZ. 

Who will provide the 
coordination and other roles 
for these flights? 

Depending on the circumstances 
and location of the flight, the AU or 
a non-European ANSP or NFPM 
may be appropriate. 

Use CASEs and Scenarios will be 
developed to clarify these 
cases. 

Clarification in 
Progress. 

10 NFPM Roles for non-enabled 
ANSPs during flight execution 

What involvement should 
NFPM have for coordinating, 
maintaining and conducting 
FF-ICE/R2 procedures during 

NFPM cannot conduct FF-ICE CDM 
with such an ANSP. The existing 
legacy ATS messages are available 
but probably do not fit well within 

NFPM will continue to conduct 
its existing legacy arrangements 
with ANSPs that are not 
enabled for FF-ICE/R2. This will 

Awaiting the FF-
ICE/R2 provisions. 
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flight traversal of the AOR of 
a non-FF-ICE/R2 enabled 
ANSP? For example, if a 
revision procedure is being 
conducted (e.g., initiated by 
another ANSP or the AU or 
NFPM) and that non-
enabled ANSP cannot be 
involved. 

FF-ICE/R2 procedures. 

Alternatively, could other ATC units 
(E.g., adjacent, or FAB nominated) 
provide this service and role? 

not support the ANSP’s 
involvement in FF-ICE/R2 
aspects such as revision CDM.  

Any further implications are 
awaiting the FF-ICE/R2 
provisions. 

11 AIP Data Validation exercises are 
showing that there needs to 
be better alignment of 
trajectory prediction 
algorithms, in terms of 
aspects such as, which 
points, or granularity of the 
data are used. This concerns 
data such as Profile Tuning 
Restrictions (PTRs, e.g., 
LoAs) and SID/STAR data. 

Aspects such as this can 
result in different trajectory 
predictions across systems.  

The IFPZ wide digital AIP data set 
needs to be improved. The 
CACD/ENV data has inaccuracies 
and is considered to be incomplete 
for execution phase ANSP 
purposes.  

The provision of ECAC wide 
homogeneous AIP data is an NM 
responsibility under EC IR 
123/2019. 

 Action is needed to provide a 
definitive roadmap indicating 
when this will be available, in 
support of sharing of 4DT with 
ANSP systems. 

SESAR Validation reports may 
provide further insight and 
recommendations. 

Open. 

12 FF-ICE Validation/Evaluation 
Feedback. 

The new FF-ICE operations 
will introduce modifications 
to the flight plan validation 
services with improved 
feedback information 
concerning rejections and 
non-concurrences. In 

The NFPM implementation 
guidelines are currently under 
development and provide the 
general principles to be followed.  

More specific guidance will be 
needed later with the benefit of 
experience from validation 

The new validation/evaluation 
feedback codes/information 
will be covered as part of the 
usual project activities for 
requirements analysis and 
guidelines. It is mentioned 
here, as it is considered to be a 

Open. 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

74 of 113 

 

# Policy Domain Concern Choices/Arguments Recommendation/Decision Status 

addition, the 
route/trajectory evaluation 
will be performed providing 
feedback that can include 
the constraints applicable to 
the flight plus explanatory 
information.  

FF-ICE only prescribes the 
main enumerated values 
that are returned to indicate 
accept/reject/refer for 
manual processing, 
concur/non-concur or 
agree/disagree with the 
route/trajectory submitted. 
The circumstances which 
generate the various status 
values will be at the 
discretion of the ANSP 
concerned. Guidance may 
be needed to ensure a 
common approach across 
ANSPs 

exercises and transitions to FF-ICE 
working methods. 

A large proportion of this is already 
covered by existing NM practice. 

major area of concern that 
needs to be addressed. 

13 Coordinated development of 
NFPM services with all other 
relevant service 
development. 

NFPM FF-ICE services 
development should be 
coordinated with all other 
flight data related services, 
such as the A-CDM services  

This is covered from the 
SDM planning perspective as 
described in section 14 - 

A consistent set of services is 
needed and there is a need to plan 
for this. This strategy indicates the 
service development 
synchronisation needed, but it does 
not go as far as saying how that 
should be achieved. 

Make arrangements to 
coordinate across all relevant 
projects and include this in the 
FPFDE planning.  

 

In progress, as stated. 
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ANNEX 1, i.e., as 
dependencies and 
synchronisations. 

14 Legal The execution phase 
“arbitration” role raises a 
potential legal issue in that 
ATC within each AOR is 
authorized and empowered. 
Does network level planning 
“arbitration” during the 
execution phase of flight 
infringe on the sovereignty 
of States over “what 
happens in their airspace”. 

Would a major new 
competency need to be 
allocated to the NM to allow 
this role. 

Note that the coordination and 
arbitration referred to in this 
strategy will be conducted at a 
network planning level (See section 
1.4) and is not intended to over-
ride any sovereignty of states 
considerations for what eventually 
happens within their airspace. 
These planning agreements will be 
made collaboratively, at the same 
level of applicability as the flight 
plan has in current operations, with 
regard to ANSP interventions. The 
collaborative element of the 
agreement process, along with the 
prior publishing of all relevant 
constraints and restrictions by 
ANSPs, is intended to preserve the 
accommodation of local AOR 
considerations, rather than replace 
them. 

This needs to be evaluated 
further to decide whether the 
role recommendation made by 
this strategy has any legal 
and/or sovereignty 
implications. 

This is probably also a concern 
that should be clarified in a 
global context by ICAO for any 
situations involving delegated 
planning 
coordination/arbitration 
responsibilities. 

Open 
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13 APPENDIX G: RISKS ASSESSMENT AND MITIGATIONS 

The Risks which have a significant impact on the NFPM implementation of FF-ICE and trajectory-based operations have been analysed and are presented with 
descriptions and mitigations in the following table. The risks are presented at a high level and for brevity are not instantiated for all of the lower-level 
circumstances. 

Risk management is an activity that needs regular attention, including updates and monitoring of the status of the on-going mitigation actions. A regular review of 
all risks and mitigation actions should be conducted through the overall FPFDE project Risk Management process. The table which follows is intended as an input to 
that process. 

Risk Objectives affected by risk Potential consequences & Impact Mitigations Status 

1 Delays to the SESAR concepts 
development. 

Timeliness and completeness of 
NFPM service support for DP 
projects. 

Inability to finalise NFPM 
requirements and associated 
specifications. 

Maintain close awareness of SESAR 
concept maturities. 

In particular, this concerns any ANSP 
procedures which may be endorsed 
or proposed for NFPM involvement. 
This strategy makes a strong 
recommendation for the use of FF-
ICE procedures to cover the new 
NFPM/ANSP data exchanges needed 
in support of TBO. Any 
developments which challenge this 
need to be appreciated and 
analysed. 

Additionally, there needs to be a 
rolling appreciation of NFPM’s 
dependencies on enabling project 
developments and also on other 
project dependencies on the NFPM 
development. 

Open 

2 Late ICAO delivery of FF-ICE/R2 
concepts, provisions, and 

Completeness/Accuracy of R2 
procedure descriptions assumed 

Some or all R2 implementation 
milestones may be delayed because 

Close working with ICAO and 
involvement in working groups. 

Open 
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guidelines.  

 

for Europe compared to global 
viewpoint. 

 

of uncertainties in the ICAO 
documentation. 

Other European projects dependant 
on NFPM implementation may be 
impacted. 

FPFDE takes initiative to develop 
European Cases, within wholly 
European and also global flight 
context, feeding this into the ICAO 
R2 development. 

Timescales for ICAO R1 development 
can to some extent be considered to 
be a benchmark, but R2 must be 
considered to be more complex. 

3 FF-ICE/R2 Validations may raise 
late conceptual problems 

Implementation and 
deployment Timescales 

NFPM, AU and ANSP involvement in 
FF-ICE/R2 is more complex than R1. 

R2 with its trajectory management 
and data sharing represents a major 
paradigm shift in collaborations 
between actors and will need major 
validations. 

Use Case and scenario development 
as early as possible to ensure the full 
implications are well understood and 
viable. 

Early validation measures such as 
desktop validation exercises  

Simplification of concepts and 
procedures wherever possible from 
these exercises. 

Open 

4 NFPM aspects of SESAR 
concepts and roadmap are 
changing/not yet finalised. 

Timeliness and completeness of 
NFPM service support for SESAR 
validation trials and for the DP 
milestones for CP1. 

 Misunderstanding of roles and 
procedures being implemented. 

 Difficulties with synchronised 
development. 

 Underestimated NM support for 
SESAR and DP projects because of 
changing objectives. 

 Late changes and disruptions. 

 Requirements creepage/re-
placement. 

This NFPM Implementation Strategy 
reflects the NM’s own declared 
objectives, realistically based on 
what is possible. Once agreed, these 
need to be taken into account by all 
projects which need to be supported 
in some way by the NM. 

Maintain close awareness of SESAR 
concept maturities being considered 
for deployment and the further 
development intentions. 

Open 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

78 of 113 

 

Risk Objectives affected by risk Potential consequences & Impact Mitigations Status 

 Maintain the FPFDE Project’s own 
plans in line with progress made and 
any problems encountered. 

5 Lengthy AU and ANSP transition 
periods leading to major NM 
support costs and resource 
budgets well into the future. 

ICAO’s policy is for transitions on 
independent initiatives, based 
on perceived benefits.  

The AU and ANSP benefit 
incentives and development 
costs are a concern: Major new 
capabilities are needed within 
flight planning platforms for 
migration to FF-ICE and the 
SWIM Yellow Profile. 

 

Difficulties and cost of the NM 
maintaining duplicity of support for 
new and old flight planning methods.  

Requirement of the NM having to 
maintain support until the very last 
AU/ANSP has migrated, which may, of 
course, never happen, taking into 
account small companies and pilots 
coming from outside of Europe. 

The intention is to keep stakeholder 
implementation solutions as simple as 
possible with correspondingly low 
costs. 

CFSPs are already providing systems 
to support the majority of Airspace 
Users. These can be extended to 
trigger the necessary interfaces to 
NFPM services. 

The lack of direct benefit is a major 
concern, for the SESAR SJU, and the 
EC. 

This is an area that will probably 
always exist, and the NM will have to 
address this in the most harmonious 
and cost-efficient way possible. 
However, it draws attention to a 
need for expediting these transitions 
wherever possible. 

An early relationship is already being 
established with a representative 
group of ANSPs and the same for 
AUs and the CFSPs.  An integrated 
report, with recommendations, 
should be produced and maintained 
indicating the overall transition 
status. This also needs to address 
the smaller AUs with limited 
development potential. 

The content of CP1 (See Annex 1) is 
also relevant to this concern. 

In progress 
as stated 

6 Difficulties in achieving 
necessary levels of AU/ANSP 
involvement in NFPM parts of 
SESAR concepts because they 
are still changing 

Reduced commitment to new 
NFPM procedures. 

Lack of volume of support to realise 
the target benefits within projected 
timescales. 

As for previous risk. Open 
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 Failure to have required 
specifications and standards 
completed and endorsed within 
expected timescales and/or 
inadequacies.  

Commercial standards are 
already available but need to be 
validated in the context of these 
new services and procedures. 

Timely implementation of NFPM 
services and procedures for the 
new concepts. 

 Misconceptions about associated 
aspects of NFPM services. 

 Lack of harmonized implementation 
to common references.  

 Delays to operational service.  

This FFDE Implementation Strategy 
and the two NFPM Implementation 
Guideline Documents are specifically 
aimed at mitigating this risk. 

A Validation Strategy and Plan is 
recommended by this strategy. 

 

Open 

7 Validation trials not delivering 
expected benefits.  

 Timely implementation of 
NFPM services for the new 
concepts. 

 Closed and managed scope of 
NFPM implementation. 

 Changes to the baseline concepts 
being implemented, resulting in 
changed or increased NFPM 
implementation scope. 

 Requirements change/creepage 

 Delays, cost. 

Maintain close tracking and 
awareness of SESAR validation trial 
progress and results, with impact 
mapping onto the NM activities. 

A Validation Strategy and Plan is 
recommended by this strategy. 

Adapt and re-plan when necessary. 

This strategy and the two guideline 
documents reflect what is currently 
understood. 

Open 

8 Difficulties with ANSP 
transitions to the new methods. 

Could occur because of 
difficulties or slightly different 
interpretations of requirements 
with respect to common 
standards and/or differences in 
the suppliers’ systems. 

In a worst case NFPM 

Timeliness and completeness of 
NFPM service support for ANSPs 

The problem may be on the NM 
or the ANSP side. 

When difficulties are 
encountered then a common 
tactic is to reduce the 
implementation scope. 

 NFPM delays in its full transition to 
support ANSPs.  

 Regression needed. 

 Delays, cost. 

 Continued support for legacy 
operational methods for as long as 
is needed (This is needed anyway). 

 Regression if and when necessary. 

 Close scrutiny of FPFDE’s own 
interpretation of requirements. 

 Problems encountered may also 
be with the ANSP implementation. 
Every new ANSP coming as a new 

Open 
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successfully validates its 
procedures with one ANSP and 
then finds that it is inadequate 
when updates are made when 
another ANSP starts to 
interoperate with NFPM. 

participant therefore needs to be 
validated via operational trials. 

 High quality requirements analysis 
at operational and design levels. 

9 New regulations or changes to 
the FPFDE support needed for 
deployments. 

 

Timeliness and completeness of 
FPFDE service support for DP 
projects  

 

 Modifications to NFPM 
Implementation Strategy. 

 Changing commitments to 
supporting other projects 

 Underestimated NFPM support for 
DP projects. 

 This Implementation Strategy has 
to be a ‘living’ document and 
maintained to keep pace with 
European regulatory and 
deployment developments. 

 Maintain close liaison with EC. 

 Maintain close awareness of SESAR 
concept maturities being 
considered for deployment. 

Open 

10 Overwhelming number of 
problems coming from Airspace 
User’s lack of flight plan quality 
or completeness (Civil or 
military). 

Benefits expected from 
improved 4D trajectories. 

Excessive NFPM workload to correct 
and confirm/agree flight plans with 
Airspace Users. 

 Educational and familiarity 
workshops with Airspace Users 
and CFSPs.  

 Clear statements in IFPS/NFPM 
User manuals regarding need for 
quality and completeness. 

 Prompt documentation and 
publishing of any commonly 
occurring problems or 
misconceptions. 

Open 

11 Filed flight plan 
routes/trajectories being 
accepted but still resulting in 
lack of consistency between 
NFPM and ANSP 4D trajectory 

Benefits expected from 
improved 4D trajectories. 

Failure to deliver expected benefits 
across the network. 

Conduct Trials, anticipate/analyse 
potential problems and publish 
guidance material for all parties 
involved in trajectory calculations.  

Open 
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predictions. For example, this 
can occur through different 
utilisation (by AU, NFPM, ANSP) 
of constraint or environment 
data including lack of, or 
different inclusion, of data for 
aspects such as PTRs, 
SIDs/STARs. 

Also, could arise from use of 
different trajectory predictors. 

12 Problems encountered by other 
Network Management services 
resulting in changes to 
standards used by NFPM. 

Timeliness and completeness of 
NFPM service implementations. 

Could also result in changes to the 
overall NM services architecture. 

 

 Inter-project NM liaisons.  

 Special cases can be covered by 
‘branch’ mechanisms, but this 
should be minimised. 

Open 

13 Failure to agree on common 
principles for flight plan 
preparation amongst all 
Airspace Users.  

E.g., inclusion of LoA data in 
constraints used for trajectory 
calculations. 

Consistency of 4DTs. Major differences in reference 
trajectories and the various trajectory 
predictions. This could disrupt ATFCM 
processes with results such as 
different sector penetrations. 

Analyse potential problems and 
publish guidance material for AUs 
and CFSPs.  

Open 

14 Failure/lateness of agreement 
on Network Management’s 
overall role responsibilities. 

 

Completeness, scope, and 
timeliness of NFPM 
implementation programme. 

Timescales Clarified in this strategy, but 
agreement is still needed. 

Open 

15 Practicality of concepts being 
implemented. 

Timeliness of NFPM 
implementation programme. 

The trajectory negotiation CDM 
aspect is considered to be quite 
complex and deserves some separate 

 This will need to be explicitly 
tracked. 

 NFPM proposed in this strategy for 

Open 
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E.g., CDM processes for 
Trajectory negotiation – Too 
many viewpoints and 
contributions/replies. 

risk attention, especially in the period 
just before departure and during 
flight execution where the 
opportunity window for negotiation is 
closing. 

the flight data arbitration role and 
needs to have authority to finalise 
CDM efficiently. 

16 Safety/Performance/Security 
studies reveal problems at late 
stage in the NFPM 
implementation programme. 

Timeliness of NFPM 
implementation programme. 

Some of the safety assessment work 
cannot be done until various concepts 
are closer to maturity. However, all of 
this NFPM functionality is concerned 
with flight planning rather than 
tactical control of the flight. The 
potential hazards are therefore less 
severe. 

Performance studies could reveal 
some difficulties. E.g., extending the 
current NM systems with current 
level of technology. 

Security analysis for OAT flight plans 
might reveal excessive impact for the 
NM. 

Cost, timeliness. 

Early identification of the 
requirements and make sure that 
the design addresses them with 
early warning of problem areas. 

Open 

17 Airspace User discontent or lack 
of interest in proposed FF-ICE 
methods. 

 

Extent of FF-ICE deployment. 4DT benefits could be limited by 
reduced Airspace User take-up. 

This is an issue for ICAO and IATA to 
progress. The benefits of FF-ICE need 
to be actively promoted. 
Unfortunately, AU individual 
benefits are not always directly 
linked to overall network benefits, 
especially for small operators. 

Open 
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18 Deluge of support needed for 
Airspace Users and/ANSPs 
migrating to the new concepts 
and methods.  

 

Planned NM development 
resources 

Excessive NM resource demands The NM already plays a bridge role 
decoupling AUs and ANSPs. This 
makes this risk more unlikely. 

Close liaison with major CFSPs 
should help to quickly establish the 
majority of cases and reduces the 
amount of liaison needed. 

Open 

19 Degradation/failure of NM 
system service support to 
Airspace Users and ANSPs, 
particularly during the very 
early stages of European 
deployment. 

Availability Failures are more prominent during 
early stages of service.  

 

NM service redundancy has to be 
part of the overall design level 
considerations. 

Degraded modes analysis for 
availability, safety, performance, and 
security cases. 

Open 

20 Trials and testing with a 
reduced set of stakeholders 
may result in solutions bias.  

Stakeholder commitment Disillusionment and difficulties in 
achieving close to 100% transition. 

Increased efforts to involve as many 
stakeholders as possible. 

Open 
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14 ANNEX 1: CONSOLIDATION OF BACKGROUND INFORMATION 

14.1 Introduction 

The proposals made in this Implementation Strategy need to align with roadmaps which are under 
development by the groups and bodies that are responsible for introducing these concepts into the 
European Airspace User and ATM environments. This starts with the SESAR initiatives, which are themselves 
driven by globally emerging ICAO concepts and some European regulatory measures. Network Management 
plays a central role and is the recipient of many of the requirements coming from these sources. One of the 
responsibilities of the SESAR Deployment Manager (SDM) is to plan the deployment of these new services, 
consistent with the overall objectives and constraints. 

The intention of this Annex to the Implementation Strategy is to find and present the key factors that have to 
be considered from each of these sources, facilitating the more detailed FPFDE project level planning that 
will follow on from this strategy.  This involves mining a large volume of published information and an 
attempt is made here to determine and provide a focus on the key points in concise presentations. 

The source information concerned is itself evolving and this Annex will therefore need to be updated in 
phases. 

14.2 Overview of the Global ICAO initiatives influencing the NFPM Planning 

14.2.1 Global Aviation System Block Upgrades 

The International Civil Aviation Organization (ICAO) Global Concept identifies global Aviation System Block 
Upgrades (ASBUs) which address the future concepts to be implemented. The SESAR Concept of Operations 
is completely consistent with the ICAO global concepts and the SESAR European ATM Roadmap provides a 
mapping between the SESAR Operational Focus Areas and the ICAO ASBUs.  

The immediate focus on the ICAO ASBUs for this strategy is ASBU 1 Module B1 which relates to the first 
application of Flight and Flow Information for a Collaborative Environment (referred to as FF-ICE/1) before 
departure. This leads onto Block 2 (2023) which covers the ground-ground integration of FF-ICE/1 and flight 
data sharing via SWIM. Block 3 (2028 onwards) addresses the introduction of the full FF-ICE. 

14.2.2 Flight Planning and Flight data provisions 

In 2012 at the 12th Air Navigation Conference, Montreal, in the light of deficiencies acknowledged with 
respect to current flight planning data classes and procedures, the meeting expressed its full support to 
modernize the flight planning provisions. The near-term provisions are addressed with respect to the ICAO 
FPL 2012. The farther term would be addressed by new concepts provided by FF-ICE. 

FF-ICE is guided by the requirement to eliminate or reduce the limitations of the present Flight Plan and to 
accommodate the future environment detailed in the Global Air Traffic Management Operational Concept 
(Doc 9854). 

At a high level the FF-ICE objectives are as follows: 

1. Provide a flexible concept that allows new technologies and procedures to be incorporated as 
necessary in a planned manner. This flexibility should also consider the effects of evolving information 
and communications standards.  

2. Allow aircraft to indicate their detailed performance capabilities, such as the required navigation 
performance (RNP) level.  

3. Allow for an early indication of intent. 

4. Incorporate information for increased and more automated Collaborative Decision Making (CDM).  

5. Avoid unnecessary limitations on information.  

6. Support 4D trajectory management (AU’s 4DTs).  
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7. Avoid the filing of unnecessary and ambiguous derivable information: adopt a “file-by-exception” 
philosophy when information cannot be standardized.  

8. Allow for the provision of information security requirements. 

9. Minimise cost impact of upgrading to FF-ICE for providers and consumers of flight information.  

10. Incorporate requirements enabling a broad set of flight mission profiles. 

11. Ensure information is machine-readable and limit the need for free-text information. 

12. Ensure that definitions of information elements for the FF-ICE are globally standardised.  

14.2.3 ICAO Documentation Summary 

Document  Explanation 

Doc 9854: Global ATM 
Operational Concept 

High Level vision and concepts. FF-ICE is an enabler for many of the 
requirements included in Doc 9854. 

Doc 9750: ICAO Global Navigation 
Plan (GANP):  

High Level plan, vision, and concepts. FF-ICE is an enabler for many 
of the requirements included in this document. 

Trajectory Based Operations 
Concept Document. 

The ICAO concept enabling globally consistent performance-based 
4D trajectory management by sharing and managing trajectory 
information. 

Working document for the 
Aviation System Block Upgrades: 
The Framework for Global 
Harmonisation: 17 JULY 2012 

Description of the Aviation System Block Upgrades ASBUs 

Doc 9965: Manual on FF-ICE FF-ICE Concept description.  

Part II provides FF-ICE Implementation Guidance (at a global level). 

Annex 2: Rules of the Air Section 
3.3  

Amendment for Flight Plans 

Annex 15: Aeronautical 
Information Services  

Appendix 1 updates to Contents of the AIP 

PANS ATM 4444 Updates to sections: 

3.2 Fleet Prioritisation 

3.3 New section - Planning Service 

4.4.1 Flight Plan formats - FF-ICE is acceptable format of flight 
plan 

4.4.2 Flight plan submission - Procedures for submitting the FF-
ICE Flight plan 

17 New Chapter – FF-ICE Services  

Proposed: Manual on FF-ICE 
Volume 2 Implementation 
Guidance 

Description of optional data available for FF-ICE messages and best 
practices for use of them. 

The CFMU Interface Manual for Interfaces for FP 2012  
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ICAO 2012 - edition 1.32 - 25 June 
2012 

CFMU 2012 Requirements- 
edition 1.42 - 25 June 2012 

Requirements for FP 2012 

IFPS and RPL Dictionary of 
Messages: ICAO 2012 Special 
edition - edition 2012 v2.003 - 18 
November 2011 

Message descriptions for FP 2012 

NFPM Implementation 
Guidelines (Volumes 1 and 2) 

The implementation guidelines (and requirements) which 
accompany this strategy include descriptions of the new FF-ICE 
procedures, processes, data and data exchanges.  

PANS IM on SWIM Under development as of March 2021 

Doc 10039: Manual on SWIM Under development as of March 2021 

Operational aspects: ICAO provisions are covered by the ATM Requirements & Performance Panel (ATMRPP) 

Technical aspects: are covered by the Flight Information Exchange Model (FIXM) which is under 
development by an industry partnership. 

14.2.4 FF-ICE High Level Roadmap: 

Note that an update to some of these dates is needed. 

2011  Development of necessary standards and documentation, including implementation and 
transition guidance, for the full introduction of FF-ICE. 

2012 FF-ICE Concept formally adopted at ICAO Air Navigation Conference. Interim amendment to 
ICAO guidelines for flight planning comes into effect to allow better representation of 
current technology, both ground and airborne, in the flight plan thus facilitating increased 
flexibility in ATM. 

2014-
2020 

Implementation of elements of FF-ICE to facilitate as many early benefits as possible in 
support of the Global ATM Concept. 

2017 V4.0 of FIXM available for FF-ICE/1 (XML format). FIXM will be the flight information model 
intended for FF-ICE implementation. 

From 
2018 
onwards 

Deployment of FF-ICE Block 1 (FF-ICE/1): Improved performance before flight departure:  

1. FPL 2012 

2. Aviation System Block Upgrade (ASBU) Block 1 flight information needs 

3. Global Unique Flight Id. (GUFI): Unique reference to a single aircraft movement (flight 
leg) 

4.  4D Trajectory (4DT) elements 

5. Fleet Prioritisation. 

6. Flight specific performance data. 

7. Hazardous goods information 

8. Others: result of GAP analysis. 
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The new ‘Planning Service’ will be available for flight plan submissions, trial and filing 

ATM constraints will be published and available for use in the flight planning processes. 

2023 Deployment of FF-ICE Block 2 (FF-ICE/R2): Improved coordination of flight data through 
multi-centre ground-ground integration (FF-ICE/1 & SWIM).  

2028 
onwards 

Full implementation of FF-ICE Block 3 (FF-ICE/FULL) 

14.3 Overview of the Regulatory measures influencing the NFPM Planning 

14.3.1 Regulation 552/2004: Interoperability of the European ATM Network  

This covers the important aspects of essential European interoperability between ATS systems.  The aim of 
the Interoperability regulation is two-fold:  

1. To achieve interoperability between the different systems, constituents and associated procedures in 
the European ATM network by establishing a harmonized system for certification of components and 
systems. 

2. To ensure the introduction of new agreed and validated concepts of operations and technology in air 
traffic management.  

Interoperability in the context of this strategy and NFPM is wide ranging: 

1. SWIM (including B2B) 

2. FIXM data structures 

3. Flight data publishing and sharing 

4. Legacy methods such as AFTN, ATN, APL, ACH etc. 

5. Air-ground interoperability. Note that data-link related regulations are not relevant to this strategy 
because Network Management will receive the aircraft data via ground-ground interoperability. 

14.3.2 Regulation 2150/2005 - Common Rules for the Flexible Use of Airspace (FUA) 

The FUA Regulation defines the governing principles of the concept of “flexible use of airspace”:  

1. Coordination between civil and military authorities organised at the strategic, pre-tactical and tactical 
levels in order to increase safety and airspace capacity, and to improve the efficiency of aircraft 
operations.  

2. Consistency between airspace management, air traffic flow management (ATFM) and air traffic 
services (ATS) established and maintained at the three levels of airspace management.  

3. Airspace reservations of a temporary nature, applied only during limited periods of time and based on 
actual use of airspace. 

4. Application across national borders and/or the boundaries of Flight Information Regions (FIR). 

5. Provisions for airspace users and ATS units to make the best use of the available airspace.  

This process for agreeing an ARES is not in the scope of this strategy. However, the agreed ARES will be 
referenced in the FF-ICE flight plan formats which are in scope, along with target times subsequently 
allocated and managed by ATFCM, with estimates for their entry and exit times. NFPM will need to receive 
and process flight plans and trajectories which include this new data. 

The FF-ICE publication of flight plans with 4D trajectories, and the subsequent data exchanges provided 
during the flight execution phase, facilitates the increased levels of situation awareness needed between civil 
and OAT traffic. 

14.3.3 EC Implementing Regulation (EU) 2019/123  
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The EC Implementing Regulation (EU) 2019/123 of 24th January 2019 lays down detailed rules for the 
implementation of ATM network functions. It defines the Network Strategy Plan that has to be agreed. 

14.3.4 ATFM IR COMMISSION REGULATION (EC) No 255/2010 

The ATFM IR defines the data exchange between the ATS Units and the NM and between Airports and the 
NM, and entrusts the NM to make all information available free of charge, within the ATM community. ATFM 
is relevant for NFPM in the context that its services provide inputs to the NFPM evaluation and re-evaluation 
processes. None of the ATFM processes have to be implemented by NFPM, but synchronised development 
and deployment is needed. 

14.3.5 CP1 

The European Commission Regulation for Common Project 1 is the one needing most immediate attention. It 
identifies essential ATM Functionalities (AF’s) that are considered to have demonstrated their readiness for 
deployment and are able to produce benefits, if deployed in synchronization. A first batch of Air Traffic 
Management (ATM) functionalities have been identified for wide-scale, coordinated deployment. 

The following table indicates the NFPM applicability, for each of the relevant ATM CP1 functionalities.  

Id. CP1 AF & SDM AF Family NFPM Applicability  

AF4 NETWORK COLLABORATIVE MANAGEMENT 

Expected to improve the quality and the timeliness of the network information shared by all ATM 
stakeholders, thus ensuring significant benefits in terms of ANS productivity gains and delay cost savings 

AF 4.2.1 Collaborative NOP Identifies developments that NFPM needs to synchronise with: 

 Migration of the variety of interfaces it currently provides (CHMI 
variants, the NOP Portal) into a single, redesigned HMI for all users, fit 
for purpose and flexible enough to meet the needs of the different 
user roles (both internal and external). 

 System upgrades for enhanced planning process. 

 Target Times related to the most penalised regulation as part of the 
Slot Allocation Message (SAM) sent to ATSUs concerned by the flight 
and to the airline's Flight Operations Centre. 

AF 4.2.2 Initial AOP/NOP Information 
Sharing 

Arrival Planning Information (API) & Departure Planning Information DPI 
message improvements to be developed by the NM – no impact for 
NFPM except that departure and arrival information should improve. 

AF 4.3.1 

 

Automated Support for Traffic 
Complexity Assessment & Flight 
Planning 

 Automated Support to be provided for Traffic Complexity 
Assessment.  

 FF-ICE/R1 flight planning/filing enhancements for the provision of FF-
ICE eFPLs, with actual performance related data, to improve the 
accuracy of these processes. 

 Extended exchange of AFP, APL and ACH ATS messages with ANSPs 
within the IFPZ:  

AF 4.4.1 AOP/NOP Integration Improved arrival planning (including TTO/TTA via the API message) and 
departure planning information messages will be available. 

AF 5 SWIM: Ground-ground integration and aeronautical data management & sharing 

Consists of a set of services that are delivered and consumed through an IP based network by SWIM enabled 
systems, expected to enable significant benefits in terms of ANS productivity. 

AF5.6.1 Flight Information Exchange This includes the FF-ICE/R1 flight planning and filing services and some A-
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Id. CP1 AF & SDM AF Family NFPM Applicability  

CDM services that feed events into the NFPM re-evaluation process. 

AF 6 Initial Trajectory Information Sharing 

Expected to improve predictability of aircraft trajectory for the benefit of airspace users, Network 
Management and ANSPs implying less tactical interventions and improved de-confliction situation. This 
would have a positive impact on ANS productivity, fuel saving and delay variability. 

AF 6.2.1 Network Manager Trajectory 
Information Enhancement 

NFPM use of ADSC/EPP data for 4DT enhancement. 

AF 6.3.1 Initial Trajectory Information 
Sharing ground distribution 

NFPM ground-ground access to ADSC/EPP data. 

14.4 Remaining functionalities not covered by CP1 

The following NFPM FF-ICE functionalities have not been found in the CP1 or SDM CP1 deployment 
information and are assumed to be part of a later set of AF families: 

1. Full implementation of all FF-ICE/R2 Flight Data Update procedures between NFPM and ANSPs and 
between NFPM and AUs. 

2. FF-ICE/R2 Procedures for negotiating revisions to the Agreed Trajectory (As initiated by NFPM, AU or 
ANSP). 

3. Extensions to the FF-ICE Notification service for departure preparation & flight execution phases. 

4. Extensions to the FF-ICE Re-Evaluation process for full set of departure preparation & flight execution 
constraints and conditions. 

5. NFPM assignment and monitoring of conformance with 4DT Tolerances. 

6. NFPM assignment and monitoring of conformance with Target Times. 

7. There may be further functionalities to be implemented when the ICAO documentation for FF-ICE/R2 
becomes available. 

14.5 SESAR Context  

The SESAR concepts are organised by SESAR solutions, Operational Improvements (OIs) and enablers. The 
relevant aspects declared in the SESAR European ATM Master plan can be found in the Integrated Roadmap. 
For this edition of this implementation strategy no attempt has been made to summarise these for NFPM 
relevance, because the information concerned is still being developed. 

14.6 SESAR Deployment Manager Context 

Deployment aspects managed by the Deployment Manager are not part of this strategy, but successful 
implementation of the strategy is an enabling dependency for the deployment programme.  

The Deployment Programme is the blueprint for the first batch of ATM technological investment plans by the 
operational stakeholders, as required by the CP1 Regulation.  It includes projects which involve or affect 
NFPM implementation of these FF-ICE services.  CP1 families and their members are currently being planned 
in detail by the SDM. Details of these and further deployment related information can be obtained at: 
https://www.sesardeploymentmanager.eu/. 

14.7 Overview of the Network Management Roadmap 

 High Level Network Operational Framework 2029 

https://www.sesardeploymentmanager.eu/
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The major purpose of the NM Operational Framework projected for 2029 is to support Airspace Users, 
Airport Operators and ANSPs in meeting their business objectives by increasing cost-efficiency through 
improved network performance, notably capacity and flight efficiency. This framework, addressing the 
Network Strategy Plan 2020-2029 operations direction, is characterised by: 

1. Seamless and Flexible Airspace 

2. Optimum Capacity and Flight Efficiency Planning 

3. Trajectory and Cooperative Traffic Management 

4. Airport – Network Integration. 

14.7.1 The Network Strategy Plan (NSP)  

The EC Implementing Regulation (EU) 2019/123 of 24th January 2019 lays down detailed rules for the 
implementation of ATM network functions and it defines the Network Strategy Plan that has to be agreed.  

The NSP is a planning tool that defines the strategic objectives of the network, in particular the guiding 
principles for the network operation and its long-term perspective with the objective of achieving the 
network performance targets.  Strategic Objectives (SOs) are included along with specific actions for concept 
implementation. This strategy has been synchronised with those actions.  

The NSP objectives are delivered in 2 two steps: 

1. Network optimisation, operational excellence, better integration of airports & terminal airspace 
systems (2019-2025/2029). 

2. Initiating the implementations of Flight and Flow centric operations (2025-2035/2040). 

The FPFDE project contribution to the Network Strategy Plan 2020/2029 objectives is summarised in the 
following Strategic Objectives table. It includes the following annotations for NFPM involvement: 

 SO is an enabler to NFPM: Some deliverable services from another project are needed by NFPM. The 
FPFDE project will need to align its implementation planning with the other projects associated with 
these SOs. For example if changes to the NM system infra-structure are planned then FPFDE will need to 
take this into account for the delivery of NFPM services. 

 NFPM implementation needed: The FPFDE project will need to implement some service functionality in 
order to satisfy this SO. Note that for this draft the implications of these annotations are not expanded 
further, this could be done in a later draft if it is considered useful. 

Step 1 Strategic Objective (SO)  NFPM relevance 

S01/4 … Encourage preliminary flight intentions provision (FF-ICE) 
to support collaborative Network Management & earlier 
collaboration with AUs. 

NFPM implementation needed 
Medium priority 
From 2022 NSP Step 1 

S01/5 Strengthen stakeholder performance planning  2020 NSP Step 1 

S01/6 Stronger coordination of the whole cycle of technological 
modernisation for the execution of network functions will 
be put in place at network level in order to achieve full 
interoperability between ATM systems and NM systems. 
This will include a strengthened cooperation between all 
relevant partners. 

NFPM implementation needed 
Medium priority 
From 2020, NSP Step 1 

S02/1 Implement the Network Interoperability Strategy to ensure 
full alignment with the Airspace Architecture Study, 
European Aviation Strategy and with the Digital Agenda, by 
making the ATM data widely available and by promoting 

SO is an enabler to NFPM 
High Priority 
2025, NSP Step 1 
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Step 1 Strategic Objective (SO)  NFPM relevance 

interoperability based on open standards 

S02/3 Modernise the NM systems architecture to cope with 
upcoming business evolutions and to address current 
limitations. This action will lead to the implementation of 
the NM System Future Architecture Study until the end of 
RP4. 

SO is an enabler to NFPM 
High Priority 
2020-2029, NSP Steps 1 & 2 

S02/4 Participate to the evolution of interoperability standards 
and their coordination at ICAO level (e.g. SWIM profiles, 
FIXM, AIXmM/WWXM as enablers of the 4D Trajectory, FF-
ICE (Flight & Flow Information for a Collaborative 
Environment) and Flight Object). 

SO is an Enabler to NFPM 
High priority 
2022 – 2029, NSP Steps 1 & 2 

S03/6 Operational Excellence 2022-2025, NSP Step 1 

SO3/7 Network integration of new entrants into European 
network operations, including drones and European Higher 
Altitude Operations 

NFPM implementation needed 
Medium Priority 
Continuous, NSP Steps 1 & 2 

S04/1 Modernise local/network ATM system including ATC 
planning and controller tools capabilities  

SO is an enabler to NFPM 
High Priority 
Continuous, NSP Steps 1 & 2 

SO4/2 Improve the quality of the ATM Network Planning 
Processes by sharing accurate and timely, flight, and flow 
and capacity data. Improve coordination of ATM transition 
projects.  

NFPM implementation needed 
High Priority 
Continuous, NSP Step 1 

S04/3a Transformation of ATFM into Collaborative Traffic & 
Network Management in the Trajectory based operations 
(TBO) context, including UDPP.  

NFPM implementation needed 
High Priority 
2025, NSP Step 1 & 2 

S04/3b Implementation and coordination of end-to-end 4D 
Business/Mission Trajectories at network level - 2029  

NFPM implementation needed 
High Priority 
2020-2029, NSP Steps 1 & 2 

S04/3c DCB collaborative constraints process 2025, NSP Steps 1 & 2 

S04/4 Integration of all major European airports into Network 
Operations supporting a gate to gate management of the 
4D Business/Mission Trajectories. … 

NFPM implementation needed 
High Priority 
2020-2028, NSP Steps 1 & 2 

SO4/5 Improved network situational awareness further 
integrating airports and to support the evolutions from 
SESAR (e.g. STAM, XMAN, traffic complexity management, 
EPP management and Target Time management, rolling & 
dynamic AOP/NOP integration, APOC/NMOC processes, 
continued implementation of Airport-CDM and Advance 
Tower concepts). 

NFPM implementation needed 
High Priority 
2020-2029, NSP Steps 1 & 2 
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Step 1 Strategic Objective (SO)  NFPM relevance 

SO4/7 Evolve Network Manager's role to become the coordinator 
of the 4D Business/Mission Trajectory vis-å- vis the 
airspace users … 

NFPM implementation needed 
High Priority 
2020-2029, NSP Step 2 

14.8 Interoperability & SWIM Considerations 

The European Commission (EC), aiming to foster innovation and economic growth, has defined a Digital 
Agenda for Europe, “to better exploit the potential of Information and Communication Technologies (ICTs) in 
order to foster innovation, economic growth and progress”.  

The Network Strategy Plan describes a Network Vision for the immediate future, where information sharing 
has a key role:  

“The European ATM Network will be supported by system wide information sharing of dynamic ATM 
information, serving all operational users’ needs and building on the SESAR developments.” 

In the ATM world, open data strategies together with interoperability are becoming a key enabler to support 
many operational improvements. This evolution impacts almost all ATM domains and NFPM is no exception 
since its main focus is on flight data exchange.  

This evolution originates from a number of fundamental drivers that need interoperability: ICAO FF‐ICE, the 
SESAR concept towards Trajectory‐Based Operations (TBO), the SDM deployment commitments made with 
the CP1, especially for AF#5 civil/military exchanges, and the Network Operational Concept 2019.  

The NM Interoperability Strategy (NMIS) describes the overall interoperability strategy derived from the 
Network Strategy Plan and is aligned with European and global initiatives, including the ATM Master Plan and 
the SESAR work. It provides the high-level view for interoperability which sits above this section of this 
implementation strategy. The NFPM related interoperability is therefore only one part of the overall set 
needed for the NM Services, as covered by the NMIS.   

NMIS supports multiple technologies, while favouring and promoting the migration to state-of-the-art 
mainstream technologies. It includes a list of NM actions which are aimed at: 

1. Influencing and contributing to standardisation, in particular for the SWIM enablers such as FIXM and 
the SWIM TI.  

2. Advising regulatory bodies for aspects related to standards. 

3. Leading the implementation of open data and associated services. 

4. Reinforcing trust in digital services with security related measures. 

5. Interfacing of NM and ATC systems for planning and ATFCM information. 

6. Supporting stakeholder transitions with necessary mixed modes of interoperability.  

7. Maintenance/review and publication of existing new EUROCONTROL specifications and Guidance 
materials. 

The NM strategy for implementing the Network Vision is based on the adoption of open data, open 
Application Programming Interfaces (APIs), open standards and widely used main-stream technologies, 
mostly for cost efficiency reasons. It is materialised through the NM B2B services which provide 
interoperability at a global level. ATM communications will inevitably come closer in line with mainstream 
modern practice, with seamless and Interoperable Interfaces. Mainstream COTS solutions, with appropriate 
certifications and conformance with internationally accepted standards, are likely to become more prevalent 
for ATM data communications.  

Note that SWIM is basically a set of infra-structure capabilities and standards which enable seamless and 
timely information sharing and CDM, between systems, through interoperable services, in a secured digital 
environment. It is identified as one of the main enablers for SESAR. Its implementation will be transversal 



Implementation Strategy for FPFDE NFPM - Edition 02-00.doc 

 

93 of 113 

 

across all ATM systems, data domains, and business trajectory phases (planning, execution, post-execution) 
and the wide range of stakeholders. It will improve data and services connectivity across Europe.  

Each of the discrete services offered by NFPM will need to be identified and with SWIM this implies service 
orientation which is described at https://reference.swim.aero/knowledge/service-orientation-

process.html. This has 4 steps: identification, design, implementation, and deployment. 

The service Identification covers the following: 

1. Information exchanges needed. 

2. Procedures and processes involved.  

3. Performance, safety, and security related aspects. (Outside the scope of these documents). 

The first two of the above items are described in more detail in the NFPM Implementation Guidelines 
Volumes. 

14.9 Network Management B2B services 

In addition to AFTN/SITA messaging exchanges the NM also provides a SWIM interface, called the NM B2B 
Services, for accessing its services and for sharing information. It provides access to both data and services 
via the Internet and via NewPENS, allowing users to exploit and use the NM information in their own 
systems. This will be needed for access to the FF-ICE services and the eFPL. 

The current services are based on the standard web technologies of the SWIM Yellow Profile and do not 
require any software installation at the customer’s site. 

Access to NM B2B Services is subject to service agreements and follows strict processes of authentication 
and authorisation. Information is provided securely according to those agreements and an exhaustive audit 
trail is kept, allowing forensic investigations, if needed.  

The NM B2B Services provide a convenient level of capability, from which early NFPM FF-ICE/R1 services and 
trials can be conducted and evolved into full operations. 

14.10 Applicable Standards   

Numerous standards will be needed for this NFPM Implementation, including those coming from 
EUROCONTROL itself.  

These have a wide-ranging applicability for this development and it is not possible or appropriate to list them 
all here for this early edition of the strategy, as the list is likely to be incomplete and some of the standards 
are still in development. This will be completed in a later edition if it is considered to be useful. 

14.11 IP Based Networks 

The concepts outlined in this strategy rely on an IP-based network and depending on the applications 
concerned this can be achieved via the Internet or via the new Pan European Network Service (NewPENS). 

NewPENS allows ATC Centres to exchange flight information data securely and efficiently by using IP 
(Internet protocol) as required by the Flight Message Transfer Protocol (FMTP) Implementing Rule. It has 
been operational for EUROCONTROL services since the end of 2009 (Initially as PENS), providing high-
availability IP services, for access to the EUROCONTROL European AIS Database (EAD), and for Flow 
Management Position (FMP) access to the NM services.  

NewPENS also supports the SESAR validation over the SESAR Virtual Private Network (VPN) and is paving the 
way for the SWIM Backbone. 

 

https://reference.swim.aero/knowledge/service-orientation-process.html
https://reference.swim.aero/knowledge/service-orientation-process.html
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15 ANNEX 2: TRAJECTORY BASED OPERATIONS 

 

 

 

 

 

Trajectory Based Operations: 

Analysis of concepts applicable to  

NFPM Implementation 
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15.1 Introduction  

This Annex is the result of an analysis conducted to determine the ICAO Trajectory Based Operations 
concepts that are applicable to the European Network Management NFPM Implementation of FF-ICE and 
associated services and procedures. The analysis has been conducted to ensure that the NFPM 
implementation strategy and guidelines documentation set has correctly included all TBO aspects that need 
to be addressed.  

The analysis has been made using the available ICAO ATMRPP Trajectory Based Operations (TBO) Concept 
document Version V.11.0, which is itself the result of a significant change, identified as needed, in the Global 
Air Traffic Management (ATM) Operational Concept (ICAO Doc 9854). 

The referenced TBO Concept document also serves as an essential source of reference for the underlying 
concepts that have to be implemented by NFPM, the factors that are driving the need for TBO, the approach 
that is needed in terms of a stepped evolution, and the concept components that are involved in it. 

The subsequent sub-section of this Annex captures the relevant statements made in the TBO Concepts 
document and reconciles them with their coverage in the NFPM implementation strategy and guidelines 
documentation set.  

15.2 Analysis of TBO Concepts versus NFPM Implementation  

TBO # TBO Statements versus NFPM Implementation 

1.1 Air traffic management (ATM) considers the trajectory of a manned or unmanned vehicle during all 
phases of flight and manages the interaction of that trajectory with other trajectories or hazards to 
achieve the optimum system outcome, with minimal deviation from the user-requested flight 
trajectory, whenever possible 

This covers the entire scope of the NFPM Implementation Strategy and guidelines. NFPM 
coordinates the Agreed Trajectory across all relevant actors and keeps it up to date with all known 
conditions and constraints. 

1.1 1. All the processes and procedures that are part of TBO need to effectively interact. 

2. TBO has to be developed and deployed in a globally harmonised manner.  

3. This understanding is reflected in the Global Air Navigation Plan (GANP, ICAO Doc. 9750), 
providing a framework for global harmonisation. 

The understanding of TBO applicable to NFPM is provided by ICAO itself, mainly in the form of FF-
ICE concepts and global guidelines. For Europe this has been expanded for local regional relevance 
in the NFPM Implementation Strategy and Guidelines. 

1.2 1. The trajectory describes the lateral, vertical and temporal profile of a flight.  

2. TBO shares the common plan for a flight's trajectory.  

3. Accuracy, and control to that plan is tailored to the performance needs of the 
circumstances.  

The FF-ICE/1 Agreed Route/Trajectory flight plan data group used during flight planning and filing 
can include a full 4D expression of flight intent and is shared between all relevant actors and 
registered subscribers. 

The FF-ICE/R2 Agreed Trajectory is a full 4D expression of the commonly understood flight intent as 
the flight is prepared for departure and while it is being executed. It is shared with all relevant 
actors and registered subscribers. 

1.3 1. Flying a specific trajectory will best meet the AU’s business interests.  
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2. AU's have invested in powerful tools to develop trajectories optimized to their interest. TBO 
will enable the AU to align the operation of their flight with these interests.  

The NFPM implementation includes the ICAO FF-ICE provisions for flight planning and filing services 
that allow the AU to express their flight intent more fully, and more accurately during flight 
planning and filing and to maintain this during flight execution via NFPM. 

1.4 With the concept components being trajectory-based, coordination and collaboration occurs using 
the trajectory as the common plan for the flight 

In Europe it is NFPM that coordinates the decisions based on traffic flows and then for individual 
trajectories. CDM procedures are included in the NFPM implementation for the coordination and 
collaboration. The Common plan is referred to in NFPM documentation as the eFPL with the Agreed 
Trajectory. 

1.2 Many enabling capabilities, with limited operational use today, may be leveraged for TBO. 
Deployment of these capabilities is expected to be based upon performance-needs thereby 
requiring the concept to also support a mixed environment 

The NFPM implementation is enabled by such capabilities and supports the mixed modes of 
operation. 

1.2.1 Problems arising from Inconsistent AU and ASP Planning due to limited information exchanged in 
the planning phase.  

The NM/NFPM is the responsible ASP in Europe, providing a flight planning service and 
coordinating the improved information exchanges coming from FF-ICE. 

1.2.1 Pre-departure, relevant updates to the flight plan may be provided to the ASP by the AU….  

NFPM is the responsible ASP in Europe for coordinating flight data exchanges and will provide any 
relevant updates needed via it’s re-evaluation process. 

1.2.1 The ASP may compute a trajectory prediction, for demand capacity balancing. This prediction uses 
the flight plan, if available, however, more uncertain information such as schedules and historical 
routing might need to be used prior to a plan being filed.  

NM provides ATFCM services which fulfil all of the processing needed for demand capacity 
balancing. The FF-ICE Preliminary flight plan and the Filed eFPL will be made available to other NM 
services, including ATFCM. 

1.2.11 The ASP may inform the AU of some evolving constraints. The AU (currently) operates with limited 
knowledge of constraints impacting the flight and neither the ASP nor AU (currently) have an 
accurate trajectory prediction based upon information exchanged 

This limitation will be addressed by SWIM based access to all constraints and conditions applicable 
for the IFPZ.  

The new FF-ICE CDM procedures will be introduced with a specific objective for exchanging data 
pertinent to maintaining trajectory consistency across all relevant actors/concept components. 

1.2.1 Inconsistent and inaccurate ATM ground system Trajectories (current situation) – For some ASPs, 
Flight Data Processing Systems (FDPs) and other Decision Support Systems maintain custom 
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trajectory predictions for each aircraft within the area of jurisdiction using surveillance information 
and algorithms based on aircraft and sometimes operator- specific parameters. These predictions 
do not contain any information from the AU's Flight Operations Centre (FOC) or Flight 
Management System (FMS) beyond that which is available through the standard ICAO flight plan 
form and will often differ considerably from the FMS computed trajectory.  

NFPM will implement FF-ICE flight plan capability, which will include enhanced operator intent data 
and can also include aircraft performance data. Individually constructed trajectories will still exist 
across ASPs, but NFPM dissemination of the Agreed Trajectory will provide a common base for 
those constructions. 

1.2.1 Where ASPs compute their own trajectory predictions, separate trajectory predictions may be 
computed for different purposes (e.g., DCB, TS or CM) by Decision Support Systems…. Current 
conformance monitoring is mainly conducted through surveillance of present position, not through 
verification of downstream aircraft intent. Across ASPS, trajectory predictions are frequently not 
precisely synchronised. 

NFPM will implement FF-ICE/R2 procedures which will include provisions for synchronising 
individual trajectories via the Agreed Trajectory, including dissemination of Flight Data Updates for 
any changes made by an ASP which alter the downstream flight intent. 

1.2.1 Inconsistent Air and Ground Trajectories - Verbal clearances might not currently be reflected in 
the FMS trajectory prediction. The FMS-computed trajectory also does not reflect internal ATC 
handover procedures between different facilities and/or sectors as these might not be shared with 
the AU. The current situation described above is characterised by:  

1. Lack of information sharing between AU and ASP, within ASP systems and between ASPs. 
Voice clearances may not be input into automation and systems may not share known 
information of relevance to trajectory prediction.  

2. The above results in disparate information across participants and automation systems 
which leads to inconsistent and inaccurate trajectory predictions.  

3. No single, consistent view of an expected trajectory is maintained using the best-known 
information.  

4. Decision-making is not trajectory-based or is based on and affects local trajectories that are 
not shared and collaboratively-obtained. 

NFPM implementation of FF-ICE/R2 will include procedures for ASP provision of all clearances and 
local actions affecting the 4DT to NFPM, as Flight Data Updates. The intention being, to allow 
NFPM to determine the network level impact and any downstream ASP impact. On this basis NFPM 
will either just disseminate the updates to facilitate ASP and AU 4DT synchronisations, or it may 
take action to rectify some problem that has been introduced as a result of the ATC 
action/clearance.  

NFPM implementation of FF-ICE will be fully collaborative, and trajectory based, subject to the 
expected mixed-mode short-falls across the IFPZ. 

1.2 Trajectory Based Operation aims to take away these limitations and constraints by means of:  

1. Sharing of trajectory information and providing access to the best data, eventually leading to 
a common more accurate view of the trajectory  

2. Managing trajectory information using Collaborative Decision Making (CDM) using the 
trajectory that is shared and managed as a common plan for the flight by providing a 
common intent to be achieved during execution of the flight ultimately, use of trajectory 
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Information exchange by automation allows the provision of more accurate, consistent and 
operationally-relevant information to human actors. This better supports performing their 
existing roles and responsibilities using improved methods and techniques leveraging the 
enhanced information.  

NFPM implementation of FF-ICE includes all of the 4DT trajectory sharing and CDM procedures 
needed to support these TBO needs. The need to facilitate increased automation within 
interoperable procedures is also addressed. 

1.3 Trajectory Based Operations (TBO) are the glue between GATMOC Components during tactical 
planning and flight operations by coordinating the view of the trajectory between different actors 
and ensuring consistency between the trajectory and constraints that originate from the various 
GATMOC Components and participants that shape this trajectory.  

The European NFPM will be upgraded to fulfil the Flight Data Coordination, Arbitration, 
Maintenance and Dissemination roles (FDCAMD) needed to fulfil the above TBO CDM objectives. 
This includes evaluation and re-evaluations of the Agreed Trajectory against all applicable 
constraints and conditions which might affect the flight.  

1.3 TBO requires an efficiently-converging coordination process across concept components leading to 
stable, consistent and robust trajectory solutions.  

The FF-ICE coordination process has been designed to facilitate the progressive and efficiently 
coordinated development of an acceptable flight plan, from preliminary flight data through to 
definitive filed data, across all concept components and thereafter as similarly coordinated agreed 
data that is shared and maintained for the duration of the flight. 

1.3 TBO supports a Performance-Based ATM System. For example, the use of trajectory constraints 
should be minimised to the extent possible and to the tolerance level commensurate with the 
performance needs of the GATMOC Component it serves. Airborne operations should not be 
constrained more than is strictly required to meet the performance needs of the ATM System 

The NFPM implementation will include 4DT tolerances that are calculated for the IFPZ portion of 
the flight. These will reflect the performance needs along each airspace segment of the planned 
4DT. 

1.3 TBO applies to a variety of types of airspace, however, not all aspects of the concept will always be 
applicable. For example, while the concept description fully applies to controlled airspace, the 
planning, coordination and sharing of trajectories is expected to also apply in select uncontrolled 
airspace while descriptions of clearance delivery would not be applicable. 

The NFPM implementation will address TBO aspects for controlled airspace. 

1.3 TB0 involves the development of an Agreed Trajectory, coordinated across participants that 
extends through all phases of flight. Under TBO, principles are developed to ensure that the 
Agreed Trajectory and associated constraints are known to relevant participants. For example, ATC 
instructions should minimize the need for open-ended vectors, and their impact should be 
reflected as an update to the Agreed Trajectory in a timely manner.  

 NFPM implementation of FF-ICE includes the following: 

1. R1 coordinates the Agreed Route/Trajectory flight plan data group during the flight 
planning/filing phase 
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2. R2 coordinates the Agreed Trajectory during subsequent flight phases 

3. R1 includes Flight Plan Updates and dissemination. 

4. R2 includes Flight Data Updates and dissemination. 

1.3 While TBO shares an Agreed Trajectory, accuracy of and control to this trajectory is tailored to the 
performance needs of the circumstances. In other words, not every aspect of a flight needs to be 
predetermined and captured precisely in the Agreed Trajectory prior to off-block. 

The NFPM implementation allows for inclusion of constraints in the Agreed Trajectory. NFPM will 
evaluate and report any essential constraints that have not been included in a submitted flight plan 
to the AU. The choice of which constraints and conditions should be included in the Agreed 
Trajectory is therefore at the discretion of NFPM and these criteria will need to be developed from 
the existing practice through to full FF-ICE implementation, taking into account the various 
performance needs. 

The implementation includes the ability to accommodate late reporting of the more dynamic 
constraints at any time during the flight’s life-cycle. 

1.3 With regards to Aerodrome Operations, while a gate-to-gate trajectory might describe a full taxi 
path with associated times on the surface, such detail is usually not required beyond local 
participants. Aerodrome Operations considering the en-route to en-route view with the turn-
around process, must agree on, and subsequently manage the flight on the surface, to deliver 
expected surface event times with known impacts to the ATM System, and to ensure that the 
Agreed Trajectory is consistent with a local surface plan. 

The extent of the FF-ICE Agreed Trajectory for ground operations has not yet been addressed by 
ICAO. The European NFPM approach will be to channel the results of departure preparations to a 
re-evaluation process, which will decide on whether the events reported have significantly changed 
the 4DT timing estimates along the route of flight. 

1.4 1. The AU develops trajectory preferences while understanding known constraints and shares 
a trajectory with the ASP. These preferences can also include one or more (alternative) 
trajectories.  

2. For AU’s that are not participating, the automation of the ASP would develop a more 
detailed trajectory based upon known information such as that contained in a flight plan. 

3.  CDM processes are applied to manage trajectory information. CDM is not limited to any 
specific domain such as an airport or en route.  

4. NFPM Implementation will include flight planning and filing services for use by the AU. 

5. Alternative trajectory preferences are not yet included within the NFPM scope. 

6. NFPM will include capability to add more detail to a Desired Route/Trajectory submitted by 
an AU. 

7. The procedures implemented by NFPM will include CDM capability where needed. 

1.4 Aircraft downlink of Intent - An initial level of synchronisation between airborne and ground 
systems is realised by means of downlinking the airborne trajectory prediction. This will enable 
improved and consistent trajectory predictions, sharing of feasibility of constraints, detection and 
resolution of inconsistencies and therefore be the basis for further improvements leading to 
efficiency and productivity gains.  

The downlink between airborne and ground systems is out of the scope of FFDE Implementation, 
but it is understood that ASPs will make the EPP report available to the NM, in which case NFPM 
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will use it to improve its trajectory prediction, to maintain its 4DT situation awareness and for 
conformance monitoring of the actual 4DT against the Agreed Trajectory.  

1.6.1 ‘Agreed Trajectory’ 

For NFPM Implementation: 

During the flight planning/filing phase this is the Agreed Route/Trajectory data flight plan data 
group which is used to construct the Agreed Trajectory. 

1.6.1 ‘Update of Agreed Trajectory’ (During flight execution phase – no coordination needed) 

NFPM either provides the update or receives it from an ASP and then updates the Agreed 
Trajectory and disseminates it. 

1.6.1 ‘Revision of Agreed Trajectory’ (During flight execution phase –coordination needed) 

NFPM either raises the revision proposal or receives it from an ASP or an AU. NFPM then 
coordinates it and, if necessary, arbitrates on the revision. It then updates the Agreed Trajectory 
and disseminates it. 

1.6.1 ‘Constraint’ 

The FF-ICE 4DT definitions include provision for constraints at any of the points/segments with a 
reference. 

1.6.1 ‘Generic Constraint’ 

The FF-ICE 4DT definitions include provision for constraints at any of the points/segments with a 
reference. 

1.6.1 ‘Operator Preferences’ 

Not yet included in NFPM implementation documents. 

1.6.1 ‘Movement Preferences’ 

TBA 

1.6.1 ‘Controlled Time’ 

 For the FF-ICE 4DT this is included as a normal estimated 4D point/time/level with the necessary 
point condition,  

1.6.1 ‘Target Time’ 

NFPM will receive target Times negotiated by other NM/ATM CDM procedures and will apply them 
to the Agreed Trajectory. 

1.6.1 ‘TBO Environment’ 

For NFPM this is the airspace within the IFPZ that includes FF-ICE enabled ASPs. It also includes the 
global AU community that are enabled for FF-ICE procedures. 
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2.1 1. Sharing of trajectory information eventually leading to a common view as the Agreed 
Trajectory  

2. Managing trajectory information using Collaborative Decision Making (CDM) The trajectory 
that is shared and managed, the Agreed Trajectory, is used as common plan for the flight by  

3. providing a common intent to be achieved during execution of the flight. 

The FF-ICE Agreed Trajectory is shared, FF-ICE/R1 and R2 CDM is available for all negotiations and 
consultations needed. The FF-ICE Agreed Trajectory is the trajectory arising from the planned intent 
and is shared and maintained for the duration of the flight. 

2.1 Incorporation of the AU perspective  

The AU perspective is fully covered by the FF-ICE/R1 flight plan formats and the enhanced flight 
planning and filing procedures, plus the new Trial service. In addition, the constraint and ATM 
environment information available for constructing trajectories will be enhanced via further SWIM 
based services 

2.1 Rules for Trajectory Management 

 The rules associated with NFPM implementation of Trajectory Management in Europe take three 
forms: 

1. Globally prescribed procedures and protocols, as documented by the FF-ICE ICAO provisions 
and guidelines. 

2. Local refinement of the global procedures and protocols, to take account of the European 
precedents of centralised Network Management services, with flight data coordination, 
arbitration, maintenance, and dissemination role responsibilities. 

3. The FPFDE project will publish its rules and criteria for validating and evaluating flight plans 
and flight data revisions. These drive the subsequent actions that are needed such as 
rejections, corrections, and disseminations. 

2.1 Management of uncertainty via 

 Performance-based communications, navigation and surveillance 

 Robust trajectory solutions 

The evaluations performed by NFPM on submitted flight plans and flight data revisions will include 
checks to ensure that the proposed 4D routings are consistent with the equipment and capabilities 
that have been declared for the flight. 

Tolerances will be assigned to the Agreed Trajectory which reflect the 4D degrees of freedom and 
uncertainty that can be tolerated with respect to the performance requirements for each of the 
airspace volumes traversed. NFPM will monitor conformance with these tolerances to the extent 
possible, with the position information that it receives. The remainder of this requirement falls on 
the ASP that has ATC of the flight and is therefore out of the scope of this documentation set. 

Greatly improved trajectory robustness is expected by virtue of the evaluations that will be 
performed by NFPM to ensure that all applicable constraints and conditions have been taken into 
account, with margins in the tolerances, where possible, to allow for some degree of tactical ATC 
related actions. 

2.2.1 For air-ground trajectory exchange, ground and airborne actors and systems have access to 
consistent and up-to-date data to the fidelity required: 
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1. Flight information,  

2. Meteorological information, 

3. Airspace information, 

4. Aerodrome information in four dimensions.  

Trajectory information to be shared consists of the following types of information:  

1.  The sharing of environmental factors affecting trajectories (e.g., winds, airspace 
configuration, aerodrome capacities, generic constraints).  

2. The sharing of information allowing the coordination of decisions across concept 
components (e.g., trajectory constraints, trial plans).  

3. The sharing of additional information allowing improved trajectory predictions (e.g., aircraft 
downlinked data, or neighbouring ASP for entry conditions).  

4. The sharing of an Agreed Trajectory provided as a basis for managing and controlling this 
trajectory. 

The NFPM FF-ICE Implementation is predicated on the SWIM based provision of all the above forms 
of information and constraints to all actors for all concept components concerned with the flight.   

The NFPM FF-ICE Implementation includes provision for update and dissemination of the Agreed 
Trajectory, when needed, following update for the above and on reception of local ASP changes or 
down-linked data from the flight.  

2.2.1 1. Realistic considerations on network bandwidth and storage will impose limits on the sharing 
of information pertinent to any trajectory. For example, trajectories are not expected to be 
coordinated with every surveillance update to very large degrees of precision.  

2. Information exchange must also consider the relevant operational needs. The sharing of 
trajectory information should be conducted at a rate and within tolerances sufficient to 
achieve desired ATM System performance levels.  

3. Information will also only be shared with authorized participants (e.g., limiting the sharing of 
proprietary or sensitive data).  

4. All stakeholders have clear visibility of the Agreed trajectory with the lateral, vertical or time 
trajectory and/or generic constraints that define it, as well as of the operational factors that 
may affect it.  

5. This continuous sharing and updating is enabled through information management and 
automation. 

The FF-ICE Implementation for trajectory updates and dissemination will be performed by NFPM 
and this will be based on parameterisations, which dictate when these actions are needed. It is 
anticipated that these actions will be automated to the fullest extent possible, with referrals for 
manual treatment only when needed.  

Controls will be included for both data security and sensitivity concerns. 

The Agreed Trajectory has provision for the inclusion of constraints and operational conditions that 
affect it. 

2.2.2 TBO requires coordination to ensure that flight specific constraints are met with trajectories for 
improved ATM system perfomance plus stability and robustness of the ATM network. 

The NFPM implementation, ensures that all constraints are taken into account such that the 
Agreed Trajectory reflects the optimum trajectory across the FPZ airspace being traversed by the 
flight. Constraints are managed and applied in relation to prevailing conditions and other taffic. 
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Stability and robustness of the network are just some of the considerations taken into account, 
along with AU intentions for the flight. 

2.2.2 ASPs may invoke multiple GATMOC components relating to different time-horizons of the 
trajectory, which all potentially act on that trajectory and can re-shape it. Changing one part of the 
trajectory can impact on another part. 

This is addressing the concurrent ASP activities associated with execution phase tactical operations 
and the on-going planning. For this purpose NFPM has to be able to provide the negotiated and 
Agreed Trajectory to all relevant ASPS and it has to be able to receive and evaluate all significant 
tactical changes that have been introduced by any relevant ASP. If there is downstream impact 
then NFPM has to coordinate this and arbitrate, if necessary, on any solutions needed, taking into 
account the AU and all relevant ASP concerns.  

2.2.2 Consistency of the shared trajectory is needed when conditions have changed from a prior 
consistent state, such as when: 

1.  Disturbances (e.g wind uncertainty) where the current position which has deviated from the 
Agreed Trajectory. 

2. Planned decision is executed, e.g. events such as take-off, crosing a point with a controlled 
time. 

3. Changes to the prediction input data such as forecast environmental conditions or a forecast 
temperature change affecting True Airspeed prediction. 

4. Components seeking a change to the Agreed Trjetcory, such as a problem is detected or a 
more opitmal solution is sought. 

The NFPM FF-ICE Implementation includes provision for evaluations and re-evaluation of the 
Agreed Trajectory against all conditions and constraints. Flight Data Updates and Flight Data 
Revisions will be triggered, when necessary, for any of the above circumstances, including 
situations where an actor (NFPM, AU or an ASP) needs a revised trajectory solution. Having said 
that there is also the concern that changes should not be introduced indiscriminately, one of the 
objectives is to move the emphasis towards improved pre-flight planning, so that flight execution 
phase interventions are reduced. 

2.2.2 Different levels of impact from the above changes have to be managed: 

1. NO CHANGE: Small changes within the tolerances shoud not require an update to be shared. 

2. UPDATE: changes which exceed the tolerances should be shared across the relevant 
participants. 

3. REVISION: Updates to the Agreed Trajectory may need a coordinated process for agreeing 
the modification of the Agreed Trajectory: e.g., violation of established constraints, new 
information affecting the flight.  

The NFPM FF-ICE Implementation includes provision for tolerances, as described above, to decide 
on what level of update procedure is needed, Flight Data Updates and Flight Data Revisions which 
will be triggered, according to parameterisations (including 4D tolerances). 

2.2.2 
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 The tolerances will be agreed by a procedure involing NFPM and other relevant participants. NFPM 
will include processes for monitoring conformance with the Agreed Trajectory. 

 The NFPM Revision service will include negoiating CDM capabilities 

The tolerances set for the Agreed Trajectory and monitored by NFPM will take account of all 4 
dimensions. 

2.2.3 Various paragraphs concerning: 

Differences between trajectories needed by FOC, FMS, ASP. 

 NFPM disseminates a common full Agreed Trajectory, and the various actors take what they need 
and add what they need to their local 4DT instances. 

2.2.3 Each actor will share their decisions and consider the conditions made by others, including the 
application of constraints. 

 In Europe NFPM will evaluate all of the constraints declared or made available from other services 
such as ATFM and ASP operations.  From this it will construct the Agreed Trajectory that meets 
these constraints and other conditions. If the 4DT has to be changed significantly then the NFPM 
Flight Data Revision procedure may be used to coordinate those changes. 

2.2.3 During problem solution alternative trajetcory modifications are evaluated to identify an 
appropriate solution while coordinating/negotiating.  

The solutions must be feasible including the ability to communicate and execute. 

This is part of the NFPM FF-ICE evaluation and re-evaluation processes which refine the Agreed 
Trajectory according to prevailing operational conditions. NFPM coordinates at the individual flight 
trajectory level. Coordination of multiple trajectories (i.e., traffic level considerations) is not within 
the scope of NFPM implementation, but it is a prerequisite activity. 

2.2.3 Acceptable solutions are communicated to the appropriate party for execution.  

These solutions must be expressible in the form of a clearance whose acceptance and execution 
seeks to provide the executed trajectory which matches the Agreed Trajetory within tolerances. 

NFPM performs the FF-ICE dissemination of Flight Data Updates with the Agreed Trajectory using 
Revision CDM when needed. The Agreed Trajectory is intended to be a common 4D trajectory 
structure from which each participant can construct its own local trajectories and clearances. 

2.2.3 Acceptance of trajectory changes is needed by the executing party or parties. This may be the 
flight deck for a clearance, or the ground local controller for an ATFM initiative. 

The NFPM FF-ICE Implementation includes procedures which ensure that communicated updates 
are acknowledged with accept/reject/concur/non-concur responses. This does not extend into the 
tactical domain of ATC operations and clearances.  

2.3.1 Various sentences that have been covered by the preceding statements: 

1. AU ability to initiate a revision to the Agreed Trajectory – covered by FF-ICE/R2 Revision 
procedure. 

2. AU preferred trajectory solutions – not yet covered by the NFPM implementation – under 
discussion. 
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3. Role of the FOC – For NFPM this is included within the AU actor definitions. 

4. Different business models for different AUs – This is covered by NFPM allowances for mixed 
mode variations. 

2.3.2 Rules for Trajectory Management – coordinating trajectory changes to ensure a single consistent 
version of the Agreed Trajectory emerges across participants. 

These are inherent in the FF-ICE Flight Data Update and Flight Data Revision procedures to be 
implemented by NFPM.  

2.3.2 Ability of AOM, DCB, AO, TS, CM and AUO to propose revisions. 

Ability of AOM, DCB, AO and TS to raise revisions are realised via the FF-ICE re-evaluation process 
and are coordinated by NFPM. 

Ability of AU, AUO and CM to raise revisions are realised via the FF-ICE Flight Data Revision 
proposal procedures coordinated by NFPM. 

2.3.2 The rules for trajectory management must address interactions between GATMOC components to 
achive the Agreed Trajectory: 

1. Input permissions and allowable timing to be defined by rules:  
All permissions and data ownership considerations are taken into account by the 
coordinations performed by NFPM. E.g. NFPM will decide whether a revision proposed by an 
ASP needs to include AU consultation and involvement. Data ownership is also specifically 
addressed in the NFPM Implementation Strategy. Timing considerations will need to be 
addressed by NFPM. 

2. Criteria for updating sharing & revising the Agreed Trajectory 
The criteria for updating, sharing and revising the Agreed Trajectory are built into the FF-ICE 
procedures with the necessary parameterisations, tolerances and rule-sets. 

3. Information exchange patterns & timing constraints for coordination/negotiation 
As above. 

4. A mechanism to ensure a consistent trajectory emerges through coordination/negotiation 
and is observable to all required participants. 
In Europe NFPM will coordinate this. 

5. Identification of the arbitrating agent or rules for prioritisation when trajectory proposals 
conflict. 
In Europe NFPM will provide any arbitration needed. 

2.3.2 The rules for trajectory management may vary throughout the flight planning and flight execution 
phases. How the modify an Agreed Trajectory will differ prior to and subsequent to ATC 
involvement. Also tactical and planning time horizon differences. 

 FF-ICE/R1 covers the flight planning/filing phase. FF-ICE/R2 covers the departure preparation and 
flight execution phases. The R1/R2 procedures reflect the differences referred to. Tactical changes 
are out of scope, but they do need to be communicated to NFPM in order to maintain its situation 
awareness. 

2.3.3 Various statements on the management of uncertainty: 

1. How trajectory accuracy and consistency can be improved.  
All covered by preceding sections. The FF-ICE 4DTs include the ability to express the 
trajectory in much finer 4D detail with qualifying attributes to indicate significant events 
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along the route of flight. 

2. Inherent uncertainty will persist, e.g. met conditions uncertainty, turn-round process 
uncertainties and irregularities, some decisions may be deferred until better data is 
available, actions on one flight may affect other flights, bandwidth and latency shortfalls –  
 
NFPM can only act according to the data that is made available to it, these uncertainties are 
expected to persist and the FF-ICE procedures allow NFPM to defer decisions, as needed, but 
this smay impact on what is considered to be covered by automatic processes working to a 
rule-set and the need for human decisions. The impact across flights is more of a traffic 
concern and is dealt with by other NM services. 
 
The 4D tolerances are an indication of the uncertainty that can be tolerated for each of the 
airspaces to be traverersed by the flight. 

2.3.3.1 Various statements on Performance Based CNS (PBC, PBN, PBS).  

TBO has to know about and be able to support operations with any performance based CNS 
specification applicable to the flight. 

 The NFPM implementation of FF-ICE will take into account all constraints and tolerances that have 
been assigned to the flight in accordance with the prevailing CNS considerations. NFPM will 
validate and evaluate the 4DT submissions, updates and revision proposals against these 
considerations. Thereafter it will monitor the flight’s progress for conformance. 

2.3.3.2 Various statements on robustness of trajectory solutions concerning:  

1. Timely decision making wrt accuracy of information available – included in FF-ICE and NFPM 
guidance. 

2. Margins on decisions within performance bounds – 4D tolerances will be assigned to the 
Agreed Trajectory, plus parameterisations for Flight Data Updates and Revisions  

3. Dynamic re-planning and coordination of trajectories – NFPM FF-ICE implementation 
includes re-evaluation and revision proposal procedures. 

3.1 Various statements concerning revision steps:  

1. Proposing - consistent with generic constraints,  

2. Predicting – meeting known trajectory constraints 

3. Evaluating the impact and coordinating the outcome 

4. Agreeing on the resolution with respect to trajectory and constraints 

All of the above are supported by the NFPM implementation of the FF-ICE/R2 Flight Data Update 
and Flight Data Revision procedures. 

3.1.1 Concept Components: 

AOM Airspace organisation & Management – The ATM configuration which constrains 4DTs 

AO Aerodrome Operations providing data such as runway configuration, surface events etc 

DCB Demand & Capacity Balancing – introduces changes or constraints to reduce specific 
demands when demand is > capacity.  

TS  Traffic Synchronisation – evaluates trajectory timing for short term capacity problems and 
conflict likelihood. 

CM Conflict Management – and the need for ensuring that the Agreed Trajectory is kept up to 
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data via Flight Data Updates or Revisions. 

AUO Airspace User Operations – uses generic constraints. 

SDM Service Delivery Management – Establishes rules for Trajectory Management, including 
use of shared data (e.g. constraints by components) and arbitartion of trajectory 
modifications, taking ATM system performance into account. 

In Europe the DCB and TS components are centralised within NM.  

In Europe AOM is a separate service which will be implemented via SWIM.  

NFPM coordinates and disseminates flight Data Updates and Revisions.  

AUs may use any constraints and conditions that have been published via SWIM in their trajectory 
construction. 

In Europe The Service Delivery Management trajectory rules are applied by NFPM in its flight data 
coordination and arbitration roles.  

3.2 Pre-Departure Planning - Various statements and the diagram which include: 

1. AUO development of trajectories 

2. DCB processes 

3. AOM - Airspace configuration & capacity 

4. AO = Airport configuration and capacity. 

The NFPM implementation of FF-ICE will allow AUs to submit preliminary flight plans and filed 
flight pans to NFPM for evaluation against the outcome of the above processes (i.e. from DCB, 
AOM, AO components). 

3.2  The Agreed Trajectory is specified during pre-departure planning to the extent needed – this may 
not include the taxi-path, arrival sequence and arrival runway. 

The Full NFPM implementation of FF-ICE  Agreed Trajectory has not yet been specified for R2. 

3.2  Further statements concerning the Agreed Trajectory and that it needs to be updated or revised 
within bounds that need to be pre-agreed and not established dynamically. 

The NFPM implementation of FF-ICE/R2 includes parameterisations and tolerrances which are 
taken into account before invoking Flight Data Update and Revision procedures. 

3.3 Flight Execution 

Various statments concerning  

1. ATC clearances and conflict maangement – Out of scope of NFPM implementation, but 
NFPM must receive flight data updates for any changes that invalidate the Agreed 
Trajectory. 

2. Traffic synchronisation – covered by NFPM evaluation and re-evaluation processes which 
adjust the Agreed Trajectory according to ATFM solution impact on individual flights. 

3. Aerodrome Operations - covered by NFPM evaluation and re-evaluation processes which 
adjust the Agreed Trajectory according to any AO changes. 

4. In-flight re-planning and trajectory revisions - covered by NFPM implementation of FF-ICE 
Revision procedure. 
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16. TBO allows for a gate to gate Agreed Trajectory – Not yet specified by ICAO FF-ICE/R2 

3.3.1 Circumstances where deviation from the Agreed Trajectory is needed – no implications for NFPM 
implementation. The flight’s progress will be monitored for conformance against the Agreed 
Trajectory.  

3.3.1 … The Agreed Trajectory should be developed with a sufficient margin to allow CM to have feasible 
solutions available to provide seperation, while meeting downstream constraints. 

The 4DT tolerances assigned to the Agreed Trajectory include margins where possible, to serve this 
purpose. 

3.3.1.1 Open versus Closed Clearances –NFPM conformance monitoring should detect this if it persists 
beyond the 4D tolerances allowed for the flight. 

3.3.1.2 Trajectory Constraints – As previously stated, they will be taken into account during NFPM 
evaluations and re-evaluations of submitted routes/trajectories. 

3.3.1.3 Trajectory Tolerances  

Within the NFPM implementation the Agreed Trajectory will be monitored for conformance with 
the assigned tolerances and used for: 

 Triggering a Flight Data Update to NFPM 

 Triggering a Flight data Revision Proposal 

 Triggering a notification to a regisered subscriber of the flight’s Agreed Trajectory  
The tolerances are used to reflect the performance limits with respect to the degree of precision 
that an aircraft must control in order to meet a lateral path or specified trajectory contraint. 

3.3.2 Traffic Synchronisation (in the time dimension) adjustments to the Agreed Trajectory. 

As stated in earlier sections the impact of TS related timing adjustments will be fed to the NFPM 
evaluation and re-evaluation processes, which will trigger any 4DT update action needed. 

3.3.3 Conflict Management impact on the Agreed Trajectory. It is described in 3 layers: 

1. Strategic CM: Covered by conditions and constraints channelled to the NFPM evaluation and 
re-evaluation processes 

2. Separation Provision: Out of scope for NFPM implementation, but NFPM needs to be 
provided with any ‘significant’ Flight Data Updates arising from these operations. 

3. Collision Avoidance: Out of scope for NFPM implementation, but NFPM needs to be 
provided with any ‘significant’ Flight Data Updates arising from these operations. 

3.3.4 Aerodrome Operations impact on the Agreed Trajectory. 

As stated in earlier sections the impact of events arising from Aerodrome Operations will be fed to 
the NFPM evaluation and re-evaluation processes, which will trigger any 4DT update action 
needed. 

3.3.5 Robustness Considerations for constructing the Agreed Trajectory. This primarily concerns 
allowing bounds/margins in the various 4D elements such as constraints, airspeeds and thrust 
margins. The intention is to indicate the possible flexibility and avoid unecessary revisions. 

As previously stated NFPM will use the 4D elements in its evaluation and re-evaluation processes, 
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taking into account the bound/margins allowances declared in the tolerances. 

3.3.6 In-Flight Re-Planning and Agreed Trajectory Revisions. This covers in-flight collaborative re-
planning and revisions arising from  AU need for change, pertubations arising from aspects such as 
wind uncertainty, changes in concept component objectives (e.g. arrival aerodrome capacity or 
ASP resource). 

All of this is covered by the NFPM implementation the FF-ICE Flight Data Revision procedure. 

3.4 Multi-ASP Strategy Possibilities for Agreed Trajectory Construction: 

1. Responsible entity for contructing an end-to end trajectory upon revision and update may 
change as flight progresses: Not so for NFPM implementation - NFPM has this responsibility. 

2. Boundary conditions are exchanges for constructing a piecewise 4DT contributions. NFPM 
will construct the Agreed Trajectory taking all published ATC constraints and boundary 
agreements. Thereafter it may receive 4DT portions from individual ASPs in the IFPZ which it 
will use to update the Agreed Trajectory. 

3. The AU or designated representative will construct the end-to end trajectory upon revision 
and update. NFPM has this responsibility for the entire IFPZ – for the FF-ICE enabled AORs. 

3.4.1 AOM and DCB considerations 

All of these are covered by other NM services. NFPM implementation only concerns use of the 
output from these processes. 

3.4.2 Multi-ASP execution phase considerations for Agreed Trajectory Revision, its timing with respect to 
assumption of ATC for the flight and the robustness of the solution. 

All of this is covered by NFPM in its role as the coordinator of revisions, making sure that all 
impacted ASP concerns are taken into account (via published ASP information) and, if necessary, 
and time permitting, they are involved in the FF-ICE/R2 Flight Data Revision CDM procedure for 
more dynamic considerations. NFPM  will also ensure that major revisions are not imposed on a 
downstream ASP in short notice before assumption of ATC for the flight. 

3.5 Unconventional Operations 

3.5.1 Formation Flights: 

1. Physical extent: specified lateral, longitudinal and vertical distance from the flight leader 
managed as a single flight: These aspects are as specified in ICAO ANNEX 2. 

2. Aircraft Capabilities: of the individual flights and any unique capabilities needed for the 
formation leader and within formation command and control capabilities.  

3. Formation Properties: e.g., formation leader, size of formation etc.  

4. Join Up and break Away: Could be indicated by 4DT point properties. 

5. Negotiation and re-negotiation may need to occur as one flight. 

The FF-ICE/R1 Route/Trajectory flight plan data group and the Agreed Trajectory include the 
following: 

1. The Total Number of Aircraft in the formation 

2. The Registration number for each flight in the formation 

3. The type of aircraft and the number of aircraft of this type in the formation. 
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NFPM can handle formations as a single flight for the purpose of Flight Data Updates and 
Revisions. 

3.5.2 Remotely Piloted Aircraft System (RPAS) concepts: 

1. Need for additional information and constraints  

2. Longer duration trajectories 

3. May be integrated as TBO aircraft (communications performance may be tailored, some 
operations may be transparent to ASP & NFPM) Emergency & Contingency procedures to be 
coordinated as trajectory revisions) or,  

4. Operated within defined & managed airspace volumes, in which case the primary need is to 
ensure other flights are segregated from these volumes. Transit may be permitted. 

3.5.3 Space Vehicle Operations: 

1. Mainly through GATMOC coordinated transient airspace volumes segregated from flights 
operating under TBO 

2. Depending on performance related compliances some flights may operate within TBO 
enabled airspace, via coordinated and defined entry and exit points. 

4 Transition & Mixed Mode considerations: 

1. Mixed ASP equipage (including NFPM incremental development for Europe) 

2. Mixed aircraft equipage 

3. Mixed AU and & FOC equipage 

4. Enabler developments 

5. A performance based collaborative approach to balance KPAs with post operational 
trajectory analysis. 

 All included within this strategy. 

4.1 TBO related Technical Enablers: 

1. ADS-B 

2. ADS-C 

3. CPDLC 

4. PBC, PBN, PBS 

5. FMS 

6. EFB 

 All of the above are out of the scope of NFPM implementation as procedures, but NFPM expects to 
receive ADS-C/EPP reports arising from these sources, in excess of predefined parameters. In 
addition, further NFPM implementation may be later phased to include the Flight Data updates 
from these other sources, as they become available. 

4.1 FF-ICE as a Technical Enabler for TBO: 

 1. Trajectory negotiation prior to and during ATC involvement: Will be coordinated across the 
IFPZ by NFPM. 

2. Coordination of trajectory information across concept components and between ASPs: Will 
be coordinated across the IFPZ by NFPM. 

3. Provision of Trajectory Parameters, AU constraints (section 4.4.4 pf Doc 9965): Will be 
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implemented via SWIM for availability to all actors. The NM has the responsibility of 
providing IFPZ network level constraints and conditions. ATC units have the responsibility for 
providing AOR related constraints and agreements. 

4. AU Trajectory preferences: Not yet included: under discussion. 

5. FIXM, AIXM, IWXXM: Under development. 

6. Standards, recommended practices, procedures, and guidance: Part of the ICAO 
documentation set for FF-ICE and covered specifically for Europe as part of this NFPM 
Implementation Strategy and Guideline Volumes 1, 2 and 3. 

4.1 SWIM as a technical enabler for TBO: 

 NFPM includes SWIM interfaces for all of its services. 

4.1.2  Mixed mode Capabilities: 

1. will be evolutionary and not just binary. 

2. Phased deployment needed, rather than arbitrary implementation 

 Phased deployment is the responsibility of the SESAR Deploymant Manager (SDM). This strategy 
outlines the NFPM development that is needed to support that and proposes criteria for developing 
the implementation steps. 

4.1.2.1 Airspace User TBO capabilities 

These are requirements on the AU, not NFPM, and some relate to tactical clearances which are out 
of scope. The impact for NFPM implementation is that the relevant services need to be available to 
support the AU implementations, related to FF-ICE.  

4.1.2.2 ASP TBO capabilities 

 These are mainly requirements on the ASP, not NFPM, and some relate to tactical clearances which 
are out of scope. NFPM is also an ASP and is proposed in this strategy for the Flight Data 
Coordination, Arbitration, Maintenance and Dissemination role for all FF-ICE related pre-departure 
and flight execution phase CDM. The relevant NFPM service implementations need to support the 
SDM published programme of ASP system evolutions, related to FF-ICE.  

Other aspects covered in this section, concerning: 

1. Use and sharing of trajectories,  

2. Respect and negotiation of constraints across components, 

3. Robustness principles, 

4. Trajectory prediction accuracy, 

5. Stability of future decisions, 

6. Optimality of the Agreed Trajectory 

have been covered in the sub-sections above. 

4.1.2.2 TBO-Enabled Criteria: 

1. Support for pre-departure & flight execution trajectory negotiation: Fully addressed by 
NFPM Flight Data Coordination, Arbitration, Maintenance and Dissemination role for all 
negotiations across the IFPZ. 

2. Supports the creation & delivery of TBO clearances: Not applicable to NFPM, but NFPM 
facilitates this by ensuring that Flight Data Updates compliant with TBO concepts are 
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disseminated and made available to all ASPs. 

3. If performance needs dictate: Support, the use of AU provided trajectory parameters: Fully 
included within the FF-ICE flight plan data structures to be implemented and disseminated 
by NFPM. 

4. If performance need dictate: support the creation and delivery of precise clearances: Fully 
included within the FF-ICE flight plan data structures to be implemented and disseminated 
by NFPM. 

5. Provide decisions integrated across GATMOC Components: NFPM provides flight plan and 
flight data distribution and publishing to all actors and registered subscribers. 

4.1.2.3 Trajectory Prediction Accuracy Improvement: 

1. Trajectory Parameter Provision: NFPM will utilise these parameters in it 4DT calculations. 

2. Aircraft receipt & execution of TBO clearance: Not part of NFPM’s implementation. 

3. Provision of aircraft derived trajectory: NFPM will use ADS-C/EPP data provided from ASPs in 
the IFPZ. 

4. Precise Clearance Execution: Not part of NFPM’s implementation. 

4.1.3 Technical Enablers Support deivery of capabilities: Table 3 

 All of this has been covered by the earlier sections. 

4.2 Mixture of TBO & Non-TBO enabled AUs 

4.2.1 Pre-Departure Planning 

 This section summarises the implications arising from the AUs that engage, and those that do not  
engage, in TBO pre-departure planning. There are no further requirements on NFPM implied in this 
section, other than the mixed mode implications and the need to tailor the uncertainty associated 
with the mix of flights and the data available. 

4.2.2 Execution phase 

 This section summarises the implications arising from the AUs that engage, and those that do not  
engage, in TBO execution phase operations. There are no further requirements on NFPM implied in 
this section 

4.3 Mixture of TBO and Non-TBO enabled ASPs 

4.3.1 Pre-Departure Planning 

 This section summarises the implications arising from the ASPs that engage, and those that do not  
engage, in TBO pre-departure planning. There are no further requirements on NFPM implied in this 
section, other than acknowledging that the more tactical ATC constraints may not be available and 
downstream ASPs may therefore suffer from increased trajectory uncertainty. 

4.3.2 Execution phase 

 This section summarises the implications arising from the ASPs that engage, and those that do not  
engage, in execution phase TBO operations. There are no further requirements on NFPM implied in 
this section.  

Depending on the additional interoperability procedures implemented by European ASPs NFPM 
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may receive information from an FF-ICE enabled ASP that has previously been delegated to 
coummunicate on behalf of a non-enabled ASP. 

4.4 Transition Considerations: 

1. Trajectory Negotiation 

2. Trajectory Prediction & Synchronisation 

3. Clearances (Not Applicable to NFPM Implementation) 

4. ATM Component Integration 

 These sub-sections re-iterate the need for a phased incremental implementation planning and the 
considerations for each activity, as recommended by this strategy. 

5 Technical Environment 

 1. Ground Systems 

2. Airborne Systems (Not Applicable to NFPM Implementation) 

 This section summarises the technical environment needed. There are no further requirements on 
NFPM implied in this section. 

APP A RPAS – further information 

 There are no further requirements on NFPM implied in this section. 

APP B TBO Concept Components 

 There are no further requirements on NFPM implied in this section. 
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