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Executive summary 
This Safety and Performance Requirements (SPR) document provides the safety and performance 
requirements for Processes related to the SESAR Solutions for Free Route in Step 1. The SPR also 
provides their allocation to Functional Blocks (where applicable). It identifies the requirements needed 
to fulfil each KPA and include, or reference, the sources justifying those requirements. 

This SPR supports the operational services and concept elements identified in the Operational 
Service and Environment Definition (OSED) for Free Route operations in Step 1 with a focus on two 
SESAR Solutions: 

• Solution #32: Free Route through the use of Direct Routing for flights both in cruise and 
vertically evolving for cross ACC/FIR borders and in high complexity environments.  

• Solution #33: Free Route through Free Routing for flights both in cruise and vertically 
evolving across ACC/FIR borders within permanently low to medium complexity 
environments. 

The SESAR Solution #32 focuses on the operational needs for Airspace Users and ATS Providers to 
support safe and efficient Direct Routing operations across ACC/FIR borders and in high complexity 
environments. This Solution is an extension of the baseline concept of published En-Route DCTs 
(Directs) to enable seamless Direct Routing operations in larger and more complex environments. It 
partially contributes to the Step 1 Operational Improvement AOM-0500 as defined in the ATM Master 
Plan Data Set 16. 

The SESAR Solution #33 focuses on the operational needs for Airspace Users and ATS Providers to 
support safe and efficient Free Routing operations across ACC/FIR borders within permanently low to 
medium complexity environments. This Solution is an initial step towards the whole concept of Free 
Routing, which will be further progressed within SESAR 2020 to also cover high complexity 
environments. It partially contributes to the Step 1 Operational Improvement AOM-0501 as defined in 
the ATM Master Plan Data Set 16. 

The safety and performance requirements (and recommendations for best practices) consolidated in 
this SPR at the end of V3 are expected to support the safe and efficient deployment of the SESAR 
Solutions #32 and #33. 
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1 Introduction 

1.1 Purpose of the document 
This Safety and Performance Requirements (SPR) document provides the safety and performance 
requirements for Processes related to the SESAR Solutions for Free Route in Step 1. The SPR also 
provides their allocation to Functional Blocks (where applicable). It identifies the requirements needed 
to fulfil each Key Performance Area (KPA) to which the Free Route Solutions contribute to and 
include, or reference, the sources justifying those requirements.. 

1.2 Scope 
This document supports the operational services and concept elements identified in the Operational 
Service and Environment Definition (OSED) for Free Route operations in Step 1 [33] with a focus on 
two SESAR Solutions, i.e.: 

• Solution #32: Free Route through the use of Direct Routing for flights both in cruise and 
vertically evolving for cross ACC/FIR borders and in high complexity environments.  

• Solution #33: Free Route through Free Routing for flights both in cruise and vertically 
evolving across ACC/FIR borders within permanently low to medium complexity 
environments. 

These Free Route SESAR Solutions contribute partially to the Step 1 Operational Improvements 
AOM-0500 and AOM-0501 respectively, as defined in the ATM master Plan Data Set 16 (which is the 
reference dataset [18] for this document). They aim to extend the today’s Free Route initiatives for 
seamless and more efficient Direct Routing or Free Routing operations across ACC/FIR borders in 
environments of different complexity. 

The SESAR Solution #32 focuses on the operational needs for Airspace Users and ATS Providers to 
support safe and efficient Free Route operations through the use of optimised Direct Routings 
established across ACC/FIR borders and in high complexity environments.  

The SESAR Solution #33 focuses on the operational needs for Airspace Users and ATS Providers to 
support safe and efficient Free Route operations through the ability of Airspace Users to plan/re-plan 
route according to user-defined segments within significant blocks of Free Routing Airspace of 
permanently low to medium complexity. Operational procedures and technologies supporting 
seamless Free Routing operations in high complexity environments will need to be further 
progressed. 

This Free Route Step 1 SPR consolidates the Safety and Performance requirements related to the 
SESAR Solutions #32 and #33 at the end of the V3 validation phase. It also provides 
recommendations to improve the safety and performance aspects of the Free Route Solutions where 
applicable taking into account the local AU or ATS environment characteristics. Finally, it describes 
the operational environment in which the Solutions are intended to be operated, including 
assumptions related to the Network Manager operations.  

The requirements - and recommendations for best practices – contained in this SPR are expected to 
support the safe and efficient deployment of the SESAR Solutions #32 and #33. 
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Figure 1: SPR document with regards to other SESAR deliverables 

In Figure 1, the Steps are driven by the OI Steps addressed by the project in the Integrated Roadmap 
document [26]. 

The Free Route Step 1 OSED (developed at the end of V2 maturity level) has a broader scope than 
the Solutions #32 and #33 described in this SPR document (that takes into account the outcomes of 
V3 validation exercises conducted in the frame of SESAR). For sake of clarity, the concept elements 
not covered by this Free Route Step 1 SPR, and therefore not part of the SESAR Solutions #32 and 
#33, are listed in section 2.1.5. 

1.3 Intended readership 
The intended audience of this Free Route SPR document at the end of V3 includes: 

• The stakeholders in charge of authorising, accompanying and monitoring the deployment of 
the Free Route ATM functionality #3.2 of the PCP; 

• The stakeholders directly involved in Free Route operations (i.e. Civil / Military Airspace 
Users, Network Manager, FABs / ANSPs, Air Traffic Controllers and Pilots); and  

• The SESAR 2020 partners (as background material to further progress more demanding Free 
Routing OIs). 

1.4 Structure of the document 
Chapter 1 describes the document structure and content of this SPR, which template is adapted from 
EUROCAE SPR documents to meet SESAR needs. 

Chapter 2 summarises the Free Route operational concept in Step 1, its concept elements, the 
related operational processes at Airspace User, Network and ATS level, and the characteristics of the 
targeted operational environment. 

Chapter 3 describe the Safety and Performance requirements, as well as recommendations and 
assumptions, for Business/Mission Trajectory flight planning and execution, Airspace Management, 
ATFCM processes and Ground-based separation processes in support to the Free Route SESAR 
Solutions #32 and #33.  The SPR requirements are defined with traceability to the Operational 
requirements applicable to these processes as described in the OSED and with allocation to 
Functional Blocks (where applicable). 
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Chapter 4 identifies the documents the SPR has to comply to or to be used as additional inputs for the 
SPR. 

Appendix A provides the material that justifies the requirements and their allocation, including 
summary or reference to relevant safety and performance assessments and results of validation 
gathered in Validation reports.  

1.5 Background 
The Free Route operational concept has been under development for many years now (before, aside 
and in the context of the SESAR Programme). The safety and performance requirements developed 
in this SPR build upon a lot of background information from other initiatives / projects / studies related 
to Free Route, among which: 

• The EUROCONTROL European Route Network implementation plan (ERNIP), and more 
specifically ERNIP Part 1 that contains European Airspace Design Methodology Guidelines 
providing general principles and technical specifications for airspace design including for Free 
Route Airspace Design in current and future environment (see section 6.5 of [10]).  

 
• The outcomes of the SJU Free Route Task Force 2013-2014. This Task Force was set up in 

response to a request by the Integrated Roadmap DS11 Change Board to clarify some 
elements related to Free Route. The objectives were to address clarifications required for the 
Pilot Common Project (PCP), to set the framework for subsequent SESAR work and to deliver 
in time for the Data Set 12 campaign. The SJU Free Route Task Force final report (see [26]) 
provided agreed foundation for individuals and organisations engaged in Free Route 
descriptive activity such as R&D work, high level policy documentation and local ANSP 
implementation. 

 
• The SESAR Free Route OSED for Step 1 [33] developed in two iterations in the frame of the 

Operational Focus Area (OFA) OFA03.01.03 related to Free Route. The first iteration 
(04.07.02-D36) was developed building on the outcomes of the SJU Free Route Task and the 
former Free Route Step 1 OSED developed by project 07.05.03, but did not yet contain 
mature operational requirements. The second iteration (04.07.02-D37) has been produced 
taking into account the update of P4.2 and P7.2 Step 1 DODs for the European ATM Master 
Plan Data Set 13, as well as a series of workshops conducted (at OFA level) with various 
ATM stakeholders, to derive operational requirements for the SESAR Solutions #32 and #33. 
 

• To reflect the Free Route OSED iteration 2 content, and in a collaborative work with P04.02 
the Free Route OI Steps have been amended in DS16 which was then the reference Data Set 
for the subsequent work conducted to progress the maturity of the Free Route SESAR 
Solutions. 

 
• The validation activities conducted within SESAR to achieve a V3 maturity level of the SESAR 

Solutions #32 and #33, as well as demonstration activities executed through SESAR Demo 
projects to confirm this maturity. 

o The following validation activities contribute to the V3 maturity the Solution #32: 
- User Preferred Routing inside Maastricht Airspace (EXE-07.05.03-VP-571): 

this Real Time Simulation exercise aimed at validating the feasibility of the 
UPR concept using DCT routes between entry and exit points. It also looked 
into the use of the UPR concept in a cross border environment and crossing 
active AMC-manageable airspace.  

- Integrated and pre-operational validations took place in order to focus on 
ATC tools, and IOP in a Direct Routing environment (EXE-04.03-VP-798). 

- Some Demo projects (FRAMAK, WE-FREE and FREE Solutions) aimed to 
validate various implementations of published direct segments (e. g. long 
range, cross border, high density).  

o The following validation activities contribute to the V3 maturity the Solution #33: 
- First validation campaign consisted in a Live trial evaluating free routing for 

few flights in cruise above FL285 (EXE-07.05.03-VP465). 
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2 Summary of Operational Concept (from OSED) 

2.1 Description of the Concept Element 
This section provides a summary of the Free Route Concept Element described in the Free Route 
OSED for Step 1 [33] with a focus on the SESAR Solutions #32 and #33. 

These Solutions are covering the operational needs for Airspace Users and ATS Providers to support 
safe and efficient Direct Routing operations across ACC/FIR borders and in high complexity 
environments (Solution #32) and Free Routing operations across ACC/FIR borders within 
permanently low to medium complexity environments (Solution #33). 

It should be noted that other Free Route concepts elements (such as Use of Performance Based 
Navigation (PBN) for separation purpose in Free Route airspace, Enhanced ATFCM processes3 to 
manage air traffic flows and airspace capacity in support to Free Route operations or Procedures for 
the revision of LAT, LON trajectories inside FRA) still need more work to reach a V3 maturity level 
(and are therefore not part of the SESAR Solutions #32 and #33). 

2.1.1 Free Route Concept  
As per the EU Regulation No 716/2014 on the establishment of the Pilot Common Project (PCP) 
supporting the implementation of the European ATM Master Plan, and its third ATM Functionality 
(#AF3) related to Flexible Airspace Management and Free Route, the “combined operation of Flexible 
Airspace Management and Free Route enable airspace users to fly as closely as possible to their 
preferred trajectory without being constrained by fixed airspace structures or fixed route networks.” 

“Free Route may be deployed both through the use of Direct Routing Airspace and through FRA. [...] 
To facilitate early implementation before the target deployment date [...], free route could be 
implemented in a limited way during defined periods.” 

The term “Free Route” is a high level title under which two distinct instantiations of implementation 
can occur. Thus, distinction is to be made between “Direct Routing” and “Free Routing” operations. 
This distinction enables a significantly increased level of clarity around what is actually being 
implemented. 

 
Figure 2: Free Route concept elements 

The User Preferred Route (UPR) may depend on various factors affecting the efficiency and/or cost-
effectiveness of the flights (e.g. adverse weather / winds / ATC delays, costs / etc.). It should also be 
noted that the UPR also exists in ATS Route Network environment and is not discriminating the part 
of the route inside Direct Routing Airspace or Free Routing Airspace. The User Preferred Trajectory 
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computed from the UPR is published by the Airspace User for collaborative ATM planning purposes 
as Shared Business / Mission Trajectory. 

“Combined operation of Flexible Airspace Management and Free Route enable airspace users to fly 
as closely as possible to their preferred trajectory […]. It further allows operations that require 
segregation, for example military training, to take place safely and flexibly, and with minimum impact 
on other airspace users.” 

The Free Route concept is indeed based on a common understanding between civil and military 
airspace users, civil ANSPs and military ATS and Air Defence units. This common understanding is 
the first step towards a harmonised Free Route implementation that will provide operational and cost 
benefits to the airspace users. Safety shall be at least maintained and necessary safety 
assessment(s) shall be performed (by civil and military units) according to the requirements of 
competent national authorities.  

The implementation of the Free Route concept shall not adversely affect the requirements from 
military airspace users in terms of access to airspace for military training purposes. Military Air 
Operations will be accommodated in DRA and FRA utilizing the AFUA concept4. 

2.1.2 Free Route SESAR Solutions and Operational Improvements 
The Free Route concept is divided into two OI Steps in Step 1 (see DS16 [18] for details), i.e. 

• Direct Routing for flights both in cruise and vertically evolving for cross ACC borders and in 
high complexity environments [AOM-0500], seen as an early iteration of the Free Route 
concept in Step 1, 

• Free Routing for flights both in cruise and vertically evolving within low to medium complexity 
environments [AOM-0501], seen as an initial iteration of the Free Routing concept in Step 1. 

These OI Steps are followed by more demanding OI Steps in Step 2 (see DS16 [18] for details) which 
will be progressed within SESAR 2020, i.e.  

• Free Routing for flights both in cruise and vertically evolving within high complexity 
environments in Upper En Route airspace [AOM-0505], and 

• Free Routing for flights both in cruise and vertically evolving within high-complexity 
environments in Lower En Route airspace [AOM-0506],  

 
Figure 3: Free Route related OI Steps 

 

The Step 1 OI Step [AOM-0500] aims at enlarging today’s Free Route initiatives (which mainly rely on 
the concept of published En-route Directs (DCTs) made available at the planning phase in 
accordance with FUA principles) to larger and more complex En-Route environments with AFUA, 
Enhanced Dynamic Demand Capacity Balancing (dDCB) including Complexity Management, and 
Enhanced ATC Conflict Management and Automation.  

                                                      
4 The concept of AFUA intends to provide more flexibility by allowing dynamic airspace management in all 
phases of the operations, from initial planning to the execution phase, taking into account local traffic 
characteristics. The aim is to establish a coherent collaborative decision making process supported by ASM 
systems to bring planning and execution phase closer together and to make them consistent and transparent. 
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The SESAR Solution #32 contributing to [AOM-0500] is focused on the operational needs for 
Airspace Users and ATS units to support safe and efficient Direct Routing operations across ACC/FIR 
borders and in high complexity environments. This Solution is an extension of the baseline concept of 
published En-Route DCTs (Directs) for seamless operations in Direct Routing environment or 
Airspace defined at a large geographical scale. 

The Step 1 OI Step [AOM-0501] aims at enlarging the previous OI Step [AOM-0500] to the possibility 
to plan flights along User Preferred Routes including a part freely defined in Free Route Airspace of 
low to medium complexity and managed in accordance with AFUA principles.  

The SESAR Solution #33 contributing to [AOM-0501] is focused on the operational needs for 
Airspace Users and ATS units to support safe and efficient Free Routing operations across ACC/FIR 
borders within permanently low to medium complexity environments. This Solution is an initial step 
towards the whole concept of Free Routing, i.e. the ability of an Airspace User to plan/re-plan route 
according to user-defined segments within significant blocks of Free Routing Airspace. It applies to 
low to medium complexity environments with limited variability in traffic complexity. 

The SESAR Solutions #32 and #33 have the same overall objective, i.e. provide the opportunity to 
airspace users to plan flight (and fuel) for optimal routes above a certain flight level, with increased 
expected benefits at each step (thanks to an increased applicability of the Free Route concept in 
Europe). In order to gain full benefits from its applicability, the vertical and horizontal limits of Free 
Route operations should be based on operational requirements and not necessarily on FIR/UIR or 
ATS Unit boundaries. 

2.1.3 Direct Routing across ACC/FIR borders and in high 
complexity environments  

Direct Routing into high complexity environments [AOM-0500] is one alternative of the Free Route 
concept in Step 1. This OI Step is an extension of the concept of published En-Route DCTs (Directs) 
across ACC/FIR boundaries in Direct Routing environment or Airspace.  

Direct Routing in high complexity environments aims at offering Airspace Users an airspace volume 
where the network of Direct Routings is optimised enabling maximisation of flexibility in flight 
planning. The significant number of Direct Routings is part of the environment complexity. 

Direct Routing Airspace refers to an airspace defined laterally and vertically with a set of entry/exit 
conditions where published direct routings are available. 

Within this airspace, flights remain subject to air traffic control. 

For maximum benefits, the optimised Direct Routing network should be determined depending on the 
demand (from AUs). The optimised Direct Routing Network would increase flexibility in flight planning 
to AUs by offering them more possibilities to find the closest trajectory to their User-Preferred one and 
offering geographically enlarged optimised trajectory.  

When designing the Direct Routing network the Variable Profile Area (VPA) design principle should 
be considered in order to allow management of flexible modules tailored to individual mission 
objectives and available direct routes around defined Airspace Reservation (ARES) configuration. 
This will offer Direct Routing Planning Options to Airspace Users with a maximum availability time 
during military operating hours of military areas.  

The optimal design options for Direct Routing Network will be then constituted by some large 
geographical scale Direct Routings structured along major traffic flows with connectivity ensured 
along the segments (so-called Long Range Direct Routings) and/or by many shorter Direct Routings 
that can be freely combined by AUs to optimise their planned trajectories. Long-range Direct Routings 
means that there is a FAB-wide cross-border dimension in most of them. Intermediate waypoints are 
allowed and can be used for instance to join/leave Long Range Direct Routings or to design Direct 
Routings avoiding ARES. 

The condition of use of Direct Segments constituting the Direct Routing Network shall be kept as 
simple as possible in order to make the Route Availability Document (RAD) constraints manageable 
by airspace users. The number of short Direct Segments shall also be kept to a manageable level to 
avoid a possible flight planning issue (from AU’s perspective) if too many short DCTs with conditions 
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of use are published (through RAD) for the whole European airspace. This may create a human 
resource issue for managing many Direct Segments at AUs level. Also there might be a computation 
time issue for the flight planning systems if the Direct Routing network is too complicated. 

With regard to optimum Direct Segment length from Flight Operation Centre/Aircraft perspectives, a 
first guess is that short direct segments should allow both efficient flight planning and safe flight 
monitoring during the execution phase.  

2.1.4 Free Routing across ACC/FIR borders within permanently low 
to medium complexity environments 

Free Routing into low & medium complexity environments [AOM-0501] is another alternative of the 
Free Route concept in Step 1. This OI Step is an initial step towards the concept of Free Routing, i.e. 
the ability of an Airspace User to plan/re-plan route according to the user-defined segments within 
significant blocks of Free Routing Airspace (across ACC/FIR boundaries). 

Free routing is the ability of an Airspace User to plan/re-plan route according to the User-defined 
segments (i.e. segments of great circle connecting any combination of two user-defined or published 
waypoints). Any combination then could be a segment connecting: 

- User defined waypoint & User defined waypoint 

- User defined waypoint & published waypoint 

- Published waypoint & published waypoint 

Free Routing Airspace (FRA) is an “Airspace defined laterally and vertically, allowing Free routing with 
a set of entry/exit features.”  

Within this airspace, flights remain subject to air traffic control. 

In Free Routing Airspace, experience from today’s operational FRA environments shows that the 
main difference will be that the ATC way of working during the execution phase will be less structured 
and much more flexible. Within Free Routing Airspace, traffic will not enter or leave the sector at 
specific COPs, and conflicts could appear anywhere within the sector as a result of removing 
predefined crossing points existing in the ARN. The trajectories will vary from day to day, and not 
follow a specific pattern, which might increase the complexity at sector/ATSU level particularly in case 
of Free Routing operations across ACC/FIR borders; but this might also lead to improvements for 
ATCOs as several aircraft can be kept in the same flight level as they are spread over a wider area 
assuming that no major flow convergence phenomena would remain after adequate ATFCM. 

ATC system needs to handle user-defined trajectories, possibly using LAT,LON points, and to support 
ATSU/sector coordination without the use of specific COPs. Revision to any coordination needs to 
automatically update the trajectory, revise and notify the downstream sector. As a result of better 
trajectory/FPL compatibility the number of revisions is likely to decrease, as fewer tactical directs are 
expected.  

FRA will demand a more flexible way of working, and it is almost a paradigm shift in ATCO’s everyday 
life, which needs to be supported by a set of advanced tools. Due to the fact that traffic flows probably 
will change their geographical location, there might be a need to redesign airspace and sector 
configurations accordingly.  

If tactical intervention to traffic is needed, the ATCO would need to know the next FPL significant point 
to clear back the aircraft on its planned trajectory. In case of FRA operations at a large geographical 
scale, to avoid the next FPL significant point to be very far away (and outside the database of the 
local ATC system), one possibility could be to put a limitation on maximum segment length in FRA. 
This would provide a possibility to re-join the trajectory at the next Intermediate point. ICAO 
recommends 200 NM as maximum length between successive waypoints in FPL (see Appendix 2 
ITEM 15: ROUTE of ICAO PANS-ATM [17]), which might be a suitable solution.  

2.2 Description of Operational Services 
In the absence of any modelling of the Processes & Services (P&S) related to Free Route in the 
SESAR European ATM Architecture (EATMA) V7 [19], this section provides a brief description of the 
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route or segment based to being based on volume. How such volume-based approach to manage air 
traffic flows and airspace capacity in FRA still needs to be investigated. 

The different approaches defined to assess complexity at NM level would need to be deeply analysed 
to be adapted to DR/FR environment. 

The applicability of DCB (including STAM measures) as defined in ATS fixed route environment is to 
be further assessed for DRA/FRA environment. Some adapted procedures might be needed (more 
particularly in FRA environment) to deal with: 

• the potential issue with re-routings in FRA. In this respect, the solution can either be to use 
the “avoid airspace” function and request AU’s to re-plan trajectories or to upgrade NM 
systems to create routes using LAT,LON points but which will not be user-preferred routes. If 
tactical re-routing using LAT,LON routes is envisaged inside FRA, operational acceptability 
from AU’s perspective would also need to be assessed.  

• the adjustment of Occupancy Counts to “nuisance flows” in FRA; 

• the potential issue for flying TTO (if required by the TTA/TTO concept, which is still to be 
confirmed in Step 1) on entry points of congested areas determined in LAT-LON. If TTOs on 
LAT,LON points are expected to be flown in FRA, the impact on the AU's operating method 
(during the planning/execution phase) would need to be assessed. 

The different approaches defined to assess complexity at ATSU level would need to be deeply 
analysed to be adapted to DRA/FRA environment. 

Disclaimer: The above features are described here as part of the environmental aspect of direct 
routing and free routing implementation but are out of scope of the SESAR Solutions #32 and #33 
described in this document. These solutions are focused on the operational needs for Airspace Users 
and ATS units. Nevertheless, the assumptions related to ATFCM at Network level in direct routing 
and free routing environments are listed hereafter. 

2.2.3.1 Assumptions relating to ATFCM in Direct Routing environment 
 
Identifier ASS-04.07.02-SPR-DRFM.0101 
Assumption The Local Traffic Manager will inform the Network Manager of current and 

planned sector configuration in Direct Routing environment 

 
Identifier ASS-04.07.02-SPR-DRFM.0102 
Assumption In Direct Routing environment, LTM/local-DCB actors will be able to assess 

Entry/Occupancy count prediction for the next 3-6 hours on all monitored 
TV/Flows 

 
Identifier ASS-04.07.02-SPR-DRFM.0103 
Assumption In Direct Routing environment, LTM/local-DCB actors will be able to 

create/modify monitoring flows for DCB purposes 

 
Identifier ASS-04.07.02-SPR-DRFM.0104 
Assumption In Direct Routing environment, DCB automated/assisted warning of 

potential imbalance detection to the LTM/local-DCB actors will be applicable 

 
Identifier ASS-04.07.02-SPR-DRFM.0105 
Assumption A rerouting option will be proposed to AUs by the Network Manager in case 

of a being affected by a regulation in Direct Routing environment 

 
Identifier ASS-04.07.02-SPR-DRFM.0106 
Assumption In Direct Routing environment, LTM/local-DCB actors will be able to declare 
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a Hotspot inside their area of responsibility 

 
Identifier ASS-04.07.02-SPR-DRFM.0107 
Assumption In Direct Routing Airspace, LTM/local-DCB actors will be able to cancel a 

Hotspot inside the LTM/local DCB actor’s area of responsibility using the 
cancellation management process 

 
Identifier ASS-04.07.02-SPR-DRFM.0108 
Assumption In Direct Routing environment, LTM/local-DCB actors will be able to identify 

the list of flights captured in a hotspot within their area of responsibility 

 
Identifier ASS-04.07.02-SPR-DRFM.0109 
Assumption In Direct Routing Airspace, LTM/local-DCB actors will be able to access 

DCB relevant flight information for flights captured in a hotspot within the 
LTM/DCB actor area of responsibility 

 
Identifier ASS-04.07.02-SPR-DRFM.0110 
Assumption In Direct Routing environment, published navigation points will be usable by 

LTM/local-DCB actors to define lateral STAM rerouting measures 

 
Identifier ASS-04.07.02-SPR-DRFM.0111 
Assumption In Direct Routing environment, LTM/local-DCB actors will be able to use the 

following standard STAM measures: 
- Flight Level Capping, 
- Departure Time Shift 

 
Identifier ASS-04.07.02-SPR-DRFM.0112 
Assumption In Direct Routing environment, LTM/local-DCB actors will assess the 

potential impact of STAM measures within the LTM/local-DCB actor’s area 
of responsibility 

 
Identifier ASS-04.07.02-SPR-DRFM.0113 
Assumption In Direct Routing environment, the Network Manager will update the flight 

plan according to the required departure time modification on behalf of the 
concerned Airspace User implementation time where time shift based 
ATFCM measures are concerned 

 

2.2.3.2 Assumptions relating to ATFCM in Free Routing environment 
 
Identifier ASS-04.07.02-SPR-FRFM.0102 
Assumption NOP information will contain the actual sector volumes together with hotspot 

identification in Free Routing Airspace 
 
Identifier ASS-04.07.02-SPR-FRFM.0103 
Assumption NOP information will contain the exclusion zones inside Free Routing 

Airspace together with their specification 
 
Identifier ASS-04.07.02-SPR-FRFM.0104 
Assumption NOP information will contain the latest updated information on all DCB 

measures – planned and actual ones in Free Routing Airspace 
 
Identifier ASS-04.07.02-SPR-FRFM.0101 
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Assumption The Local Traffic Manager will notify Network Manager of current and 
planned sector configuration in Free Routing Airspace. 

 
Identifier ASS-04.07.02-SPR-FRFM.0102 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to assess 

Entry/Occupancy counts prediction for the next 3-6 hours on all monitored 
TV/Flows 

 
Identifier ASS-04.07.02-SPR-FRFM.0103 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to 

create/modify monitoring flows for DCB purposes 
 
Identifier ASS-04.07.02-SPR-FRFM.0104 
Assumption In Free Routing Airspace, DCB automated/assisted warning of potential 

imbalance detection to the LTM/local-DCB actors will be applicable 
 
Identifier ASS-04.07.02-SPR-FRFM.0105 
Assumption A rerouting option will be proposed to AUs by the Network Manager in case 

of a Flight Plan being affected by a regulation in Free Routing Airspace 
 
Identifier ASS-04.07.02-SPR-FRFM.0106 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to declare a 

Hotspot inside their area of responsibility 
 
Identifier ASS-04.07.02-SPR-FRFM.0107 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to cancel a 

Hotspot inside the LTM/local-DCB actor’s area of responsibility using the 
cancellation management process 

 
Identifier ASS-04.07.02-SPR-FRFM.0108 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to identify the 

list of flights captured in a hotspot within their area of responsibility 
 
Identifier ASS-04.07.02-SPR-FRFM.0109 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to access DCB 

relevant flight information for flights captured in a hotspot within the 
LTM/DCB actor area of responsibility 

 
Identifier ASS-04.07.02-SPR-FRFM.0110 
Assumption In Free Routing Airspace, published navigation points will be usable by 

LTM/local-DCB actors to define lateral STAM rerouting measures 
 
Identifier ASS-04.07.02-SPR-FRFM.0111 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to use the 

following standard STAM measures: 
- Flight Level Capping, 
- Departure Time Shift 

 
Identifier ASS-04.07.02-SPR-FRFM.0112 
Assumption In Free Routing Airspace, LTM/local-DCB actors will be able to assess the 

potential impact of STAM measures within the LTM/local-DCB actor’s area 
of responsibility 

 
Identifier ASS-04.07.02-SPR-FRFM.0113 
Assumption In Free Routing Airspace, the Network Manager will update the flight plan 

according to the required departure time modification on behalf of the 
concerned Airspace User implementation time where time shift based 
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particularly in environments of high complexity (and this feature is out of scope of the SESAR 
Solutions #32 and #33 described in this SPR document). 

Regarding separation provision, the use of PBN for separation purposes in Free Route airspace is 
out of scope of the SESAR Solutions #32 and #33. Considering aircraft current capabilities, the 
PBN performance in original direct or user-defined segment (not based on an ATS route segment) or 
in offset to this segment is not known. This limitation might be overtaken by the publication of an air 
navigation specification requirement for the Free Route airspace, and the determination of the 
spacing minima (between the original and parallel segments) applicable by ATCOs when using 
Parallel Offsets to provide separation in the airspace. However, this concept element has not been V3 
validated (and is therefore not part of the SESAR Solutions #32 and #33 described in this SPR 
document). Hence there is no requirement in this document for a specific navigation performance on 
direct segments or user-defined segments in Free Route airspace or for the airspace itself.  

Besides, procedures for how to clear back to an initially planned trajectory defined by LAT,LON points 
would need to be further elaborated and validated to find a harmonised solution. The introduction of 
CPDLC might offer some solutions for this issue, as it will be possible to uplink LAT,LON clearances 
to a proportion of equipped aircraft, and there might also be a need for new phraseology/methodology 
to solve this issue. It should however be noted the mainstream of the fleet is not expected to be 
suitably equipped to cope with uplinked LAT,LON clearances at the Step 1 timeframe. Other solutions 
will therefore need to be elaborated (to cope at least with non-equipped aircraft) if use of LAT,LON 
clearances is envisaged in FRA. This feature is out of scope of the SESAR Solution #33 described 
in this SPR.  

No change is anticipated to be required for the En-Route Ground-based Safety Nets, i.e. STCA and 
APW, and the Airborne Safety Net, i.e. ACAS, to continue to play a major role in the safety of En-
Route operations. 
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2.4 Description of Operational Environment 

2.4.1 Airspace Characteristics 

2.4.1.1 General 
The concept of free route operations is applicable to any area where free route airspace is 
implemented within the European airspace network. This could either be the concept of direct routing 
operations in Direct Routing environment or Airspace (DRA) or the concept of free routing operations 
in Free Routing Airspace (FRA). 

To maximise the efficiency of Free Route operations, Direct Routing and Free Routing Airspace over 
Europe need to be defined at a large geographical scale across FIRs/FABs. The applicability of Direct 
Routing and Free Routing operations in Europe at the Step 1 horizon is likely to depend on the 
complexity of the airspace and the demand. In the transition period before full FRA implementation in 
Europe, Direct Routing could be applied in high complexity environments, whereas implementation of 
Free Routing Airspace could be first introduced in low and medium complexity environments. 

 
Figure 4: Example of Free Route Airspace structure 

The Performance Plan for the European ATM Master Plan Edition 2015 [20] identifies Performance 
Needs of the various ATM Operating Environments. These Environments are defined according to 
complexity and traffic volume. For ACCs the traffic complexity score for 2013 of the EUROCONTROL 
Performance Review Report [13] is used to define three categories (of En-route complexity) as 
follows: 

• En-Route High Complexity: traffic complexity score higher than 6 

• En-Route Medium Complexity: traffic complexity score higher than 2 but lower than 6 

• En-Route Low Complexity: traffic complexity score Lower than 2 

This complexity indicator is a composite measure which combines a measure of traffic density 
(concentration of traffic in space and time) with structural complexity (structure of traffic flows). It is 
therefore representative of: 

• The level (and characteristics) of the traffic demand in the airspace (and the need for 
Enhanced DCB including Complexity Management at regional/sub-regional/local level and/or 
Enhanced Conflict Management and Automation at local level). 
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2.4.1.3 Direct Routing Network and Airspace (DRA) 
Airspace Organisation  

Options for Publication for Direct Routing Airspace  

There is no over-arching requirement to publish in AIP a Direct Routing Airspace with its defined 
lateral and vertical limits, except in case of removal of the fixed ATS route network inside the Direct 
Routing Airspace. 

Vertical Limits of Direct Routing Airspace and Their Publication 

Whenever a Direct Routing Airspace is to be published, its vertical limits shall be published in the 
relevant national AIS Publications. 

The upper and lower vertical limits shall be coordinated at European network level to ensure smooth 
connectivity with the underlying fixed ATS route network, especially when the latter has been 
removed inside the Direct Routing Airspace. 

Horizontal Limits of Direct Routing Airspace and Their Publication 

Whenever a Direct Routing Airspace is to be published, its horizontal limits shall be published in the 
relevant national AIS Publications. In order to gain full benefits from its applicability, the horizontal 
limits should be based on operational requirements boundaries, and is expected to be cross-border 
(i.e. across national FIR/UIR boundaries or inter-ATS Units).  

En-Route Direct Routing Network 

Direct Routing Publication 

A Direct Routing, by definition, is a succession of Direct Segments and ATS route segments. 

It is not expected that Direct Routings will be published as such, as all combinations of elementary 
Direct Segments should be available unless otherwise indicated in the RAD. The Direct Segments 
shall be published within the RAD Appendix 4, as DCTs as it is done today, with their segment limits 
(from/to points), their conditions of use (time restriction, area restriction, flows restriction).  

It is recommended for Airspace Users, to use a mapping Tool of Direct Segments to support their 
flight planning through Direct Routings. 

The conditions of use of Direct Segments shall be kept as simple as possible in order to make RAD 
constraints manageable by Airspace Users. 

Maintenance of a Fixed ATS Route Network within Direct Routing Airspace  

As far as possible the fixed ATS route network will be maintained inside Direct Routing Airspace so as 
to provide more flight planning options to all airspace users. Indeed, mixed use of Direct Segments 
and fixed ATS route segments will provide more flexibility to airspace users.   

Wherever a Direct Routing Airspace is published (with or without a fixed ATS route network), entry 
and exit points of the Direct Routing Airspace, as well as any intermediate points of the Direct Routing 
Network, shall be published in AIS publications. 

Connection between Direct Routing Network and the underlying/Adjacent Fixed ATS Route Network  

The interconnectivity between Direct Routing Network and the underlying/adjacent fixed ATS route 
network can be ensured by the use of published points interfacing the Direct Segments of the Direct 
Routing Network to the fixed ATS route network.  

Direct Segments defined within the Direct Routing Airspace can be used as per their published levels, 
which in some cases can be below DRA vertical limit in order to allow for descent/climb profiles or to 
allow connectivity where airways do not exist. 

Wherever a Direct Routing Airspace is published (with or without a fixed ATS route network), its entry 
and exit points shall be connected to the underlying and to the adjacent fixed ATS Route Network.   

Maximising Efficiency of Direct Routing Network 

Offering Maximum Flexibility in Flight Planning to AUs 
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In order to facilitate flight planning while allowing aircraft operators’ flight planning flexibility, Long 
Range Direct Routings - i.e. large geographical scale cross-border Direct Routings structured along 
the main traffic flows and accommodating the in-demand traffic - will be used to optimize the En-
Route Direct Routing Network. 

The efficiency of a Direct Routing Network will be maximized by a good access to Long Range Direct 
Routings which can be provided by shorter connecting Direct Segments and by the use of 
Intermediate Points allowing for joining in or leaving the long Range Direct Routings for any reason 
and/or at any time. The promulgation of these Intermediate Points shall be made through relevant 
national AIS publications with a clear indication of the nature of these points (intermediate points). 

Easing Safe Management of Direct Routings by ATC 

The mix of Direct Routings and fixed ATS Routes can be sometimes difficult to manage at ATC level. 
Indeed, conflict in border of the sector is an important source of complexity that might be difficult to 
manage in execution phase. 

In order to ease the safe management of Direct Routings by ATS, Direct Segments leading to 
conflicts close to sector boundaries might be limited. 

Optimal Design Options for Direct Routing Network 

In summary, optimal design options for the Direct Routing Network will be: 

1. Some cross-border Direct Routings defined along major traffic flows at large geographical 
scale (referred to as Long Range Direct Routings in this OSED) which may be joined/left at 
various published intermediate points;  

 
Figure 5: Examples of Long Range Direct Routings 

2. Many shorter Direct Routings – constituted by a single of few Direct Segments - used to: 

a. Connect Long Range Direct Routings from/to a route of the fixed ATS Route Network 
(for secondary flows and/or arrival/departure flows); 

b. Provide shortcuts; 

c. Avoid ARES; 

d. Etc. 
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Figure 6: Examples of Short Range Direct Routings 

3. In any case, with cross-border Direct Segments (beyond national FIR boundaries /ATSU 
areas of responsibilities);  

4. Direct segments are not necessarily designed with strategic separation. 

2.4.1.4 Free Routing Airspace (FRA) 
Limited Applicability of Free Routing Airspace Operations 

Time Limited  

Even though the goal is to implement Free Routing Airspace operations on a permanent basis to 
satisfy the PCP regulation, a limited implementation during defined periods of time could facilitate 
early implementation. Procedures for transitioning between free routing and fixed route operations 
shall be set. The change should not be made dynamically but in a strategic way (e.g. night/day). The 
dimensions of FRA should be described and published in the relevant national AIS Publications 
together with the associated times of availability. 

Structurally Limited  

Depending on requirements some ANSPs may decide to implement Free Routing Airspace 
operations on a structurally limited basis during early implementation, for example by restricting the 
available entry/exit points for certain traffic flows, which could increase predictability and reduce the 
number of “unpredictable” conflicts.  

Airspace Organisation 

Publication of FRA 

The publication of FRA shall be made in a harmonized way based on ICAO and ERNIP guidelines, in 
each national AIP. Simplification shall be made as far as practical to support user friendliness. AUs 
shall have access to any relevant information regarding the FRA (maps, common rules etc.) by using 
the AIP from any of the participating states.  
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Vertical Limits of Free Routing Airspace 

The lower limit of FRA shall not impact adjacent areas where FRA is not yet implemented or where 
only limited Free Routing operations are in place. A common minimum Divisional Flight Level (DFL) at 
FL305 is foreseen to satisfy the PCP regulation (a stepped approach might be needed). Existing 
implementations of FRA have demonstrated that it is acceptable to have different DFLs within a given 
FRA e.g. depending on national FIRs (NEFRA).  

Nevertheless, with goal being a harmonised airspace structure across the European network, the 
following recommendations are made: 

• The lower vertical limit shall be coordinated at European network level to ensure 
interconnectivity with adjoining airspace and this could vary in different areas or at 
different times within a particular Free Routing Airspace.  

• The minimum level should be the lowest feasible, taking into account the complexity of 
the airspace and the demand. 

Horizontal limit of Free Routing Airspace 

Today there are many FRA initiatives throughout Europe. Merging of those initiatives into bigger 
FRAs is foreseen to facilitate operations for AU, as rules and regulations can be harmonised in a 
wider area. There may still be a requirement for different FABs/ ANSPs to adapt local 
implementations but this will be done within the framework of common rules. Few individual FRAs as 
possible within Europe seems to be the most beneficial solution for AUs. As there will most likely be 
too much variety in traffic density/complexity in the European airspace, additional R&D work is 
nevertheless needed to generalise the Free Routing SESAR 1 outcomes at a Europe-wide scale.  

Vertical connection from ARN/DRA to FRA 

The transition according to FPL from ARN/DRA to FRA will be made after a specific waypoint, filed in 
the FPL, after which the FRA trajectory commences. If during the execution of the trajectory the DFL 
into FRA is crossed before the waypoint filed for transition the trajectory can still be executed as filed. 

If however during execution the DFL into FRA is reached after the filed waypoint this would result in a 
situation where a FRA trajectory is filed whilst the aircraft is still in ARN airspace. Whilst such a 
situation should only occur as a non-nominal case, it can only be resolved tactically. The higher the 
lower limit of FRA is, the greater the risk for such non nominal situation to occur.  

With some existing implementations, depending on the environment, the possibility to start FR 
segments when still in ARN airspace is allowed if the final requested FL is inside FRA (e.g. NEFRA). 

Vertical connection from FRA to ARN 

The transition according to FPL from FRA to ARN/DRA can be made at any published waypoint or 
between published waypoints if they are connected by a published DCT or ARN segment. If an 
aircraft needed to descend below FRA airspace before the filed DCT/ARN trajectory commences this 
would require to be solved tactically. 

Horizontal connection to/from FRA and entry/exit points 

Entry/exit points shall ensure interconnectivity to adjacent route network (ARN/DRA). They are 
mandatory for flights to/from FRA, to allow a structured transition between the two operational 
environments; this may not necessarily be at the FAB, FIR or ATC unit boundary.  

Use of entry/exit points between two adjacent FRAs is not mandatory. The AUs will have the 
possibility to file cross-border DCTs between intermediate waypoints. However, boundary points 
might be needed for coordination facilitation, and to preserve a high ATCO situational awareness (not 
to be filed by AUs, but used by ANSPs). As part of the Free Routing concept re-entrance in FRA from 
adjacent non-FRA airspace via non published waypoints is not allowed, but to satisfy operational 
requirements it might be more beneficial at certain occasions. If adjacent airspace is non-FRA but re-
entrance into FRA is unavoidable agreements have to be made with adjacent ATSU.  

The same rules are applicable for transition between FRA and DRA as transition between FRA and 
ARN. 
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2.4.3 ATS Characteristics 

2.4.3.1 Separation minima 
No change in En-Route separation minima is needed in relation to Free Route operations. 

Separation minima between aircraft are expected to continue to be based on guidance, regulations, 
and factors used in today’s environment (ICAO Doc 4444 Procedures for Air Traffic Management, 
especially Chapter 5): 

• Vertical separation: FL< 410  1,000ft separation (RVSM); 
• Horizontal separation: En Route Radar separation: 5NM 

2.4.3.2 ATS capabilities 
Free Route operations will impact the current working methods of the ATC operators, so it requires 
appropriate support tools to maintain sector capacity without a detrimental effect on safety. A variety 
of controller support tools is likely to be encountered in Europe at the time horizon of the Free Route 
Solutions deployment (with a mix of baseline and Step 1 capabilities).  

Building on the EUROCONTROL First Air Traffic Control (ATC) Support Tools Implementation 
program (FASTI), the following ATC support tools are considered as validated and implemented: 

• Conflict Detection and Resolution (CD/R) Tools such as MTCD (Medium-Term Conflict 
Detection), TCT (Tactical Controller Tool), What If tools, etc. The Conflict Detection Tools 
(CDT) provide automated assistance to the Planning Controllers, as well as Tactical 
Controllers. They can be used at a strategic or a tactical level. In Step 1, the What If, and the 
filtering tools provide assistance in the manual resolution of conflicts, by giving the controller 
pertinent information for developing an efficient resolution strategy.  

• MONitoring Aids (MONA). The MONA help controllers to reduce the workload associated 
with traffic monitoring tasks by providing warnings if aircraft deviate from a clearance or plan 
and reminders of instructions to be issued and providing conformance monitoring triggering 
trajectory re-calculation essential for the CDT. 

• System supported co-ordination (SYSCO). The concept of SYSCO is the provision of 
system support capability and the development of procedures to automatically electronically 
co-ordinate and transfer flights in sectors of an ATS unit or between adjacent ATS units, 
based on a shared set of flight data. In Step 1, deployment and usage of screen-to-screen 
and silent coordination tools will increase and will include inter-ATSU coordination capabilities 
(Flight Object support).  

In Step 1, the accuracy and efficiency of the controller support tools will be improved (e.g. trajectory 
prediction). Controller support tools will have to be trajectory-based and take into account any new 
separation modes. They will also have to evolve to integrate the Free Route environment. 

The baseline and new ATS capabilities supporting the SESAR Solutions #32 and #33 are 
summarised in the following table. 
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3 Requirements 
This section describes the safety and performance requirements related to the SESAR Solutions #32 
and #33. The SPR requirements show traceability to the operational requirements (applicable to 
Processes and Services (P&S)) as described in the OSED. 

Requirements have been written using SESAR Requirements and V&V Guidelines [2]. 

Their description uses the layout described in  SESAR Templates and Toolbox User Manual [3]. 

Note to the reader: The safety and performance requirements listed hereafter constitute a 
comprehensive list of requirements covering all aspects and tools supporting the deployment of the 
SESAR Solutions #32 and #33 (some of which could be handled by already existing procedures and 
tools).  These requirements (that use the operative verb “shall”) are considered as “Essential” 
requirements for the safety and performance aspects of the Solutions. 

Assumptions related to Network Management operations (which are out of scope of the Solutions) are 
listed in section 2.2 and are also as considered “Essential” to support their safe and efficient 
deployment. 

 

It has been adopted the following principles to identify the Safety and Performance Requirements: 

• “REQ-04.07.02-SPR-AABB.YYZZ“ 
• “REQ-04.07.02-SPR-“ Identifier prefix as defined in the SESAR Requirement & V&V 

guidelines; 
• AABB: Reference Code defined as a combination of four alphanumeric characters, the two 

first letters (AA) representing the targeted operational environment (DR or FR) and the two 
last alphanumeric characters indicating the process to which the requirement relates to: 
o AA :  

• DR for Direct Routing 
• FR for Free Routing 

o BB 
• 00 for Transversal requirement 
• FP for BT/MT Flight Planning 
• FE for BT/MT Flight Execution 
• AM for Airspace Organisation and Management 
• FM for Air Traffic Flow and Capacity Management 
• PC for Planning Separation Assurance 
• TC for Tactical Separation Assurance 
• TA for Trajectory Adherence Assurance 
• SN for Ground-based Safety Nets 

• XXYY: Reference number defined as a sequence of four digits, the two first digits indicating 
if the requirement relates to safety or performance and the two last being an increment in 
the numbering, i.e. 
o XX:  

• 01 for Safety functional requirement 
• 03 for Safety Integrity requirement 
• 10 for Performance requirement 

o YY: Incremented for each requirement  
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Important: to display all fields of the requirements, it is necessary that the reader is provided with the 

non-printable characters (toggle the  button if necessary). 

The Rationale field contains: 

• Justification of the allocation or a reference to a source document Source (OSED, OSA, 
OPA), 

• or, Explanation about the requirement formulation, 

• and/or how the requirement has been amended for the need of consolidation. 

The REQ Trace table contains the down-links to the Functional Blocks and Services to which the 
requirement is allocated or applies.  
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3.1 SESAR Solution #32 - Direct Routing across ACC/FIR 
borders and in high complexity environments 

Note to the reader: The part of these requirements which relate to a Direct Routing Airspace apply 
under the assumption that such an airspace will be published in relation with Direct Routing 
options, especially wherever the fixed ATS Route Network is removed in the airspace.  

The other requirements are not necessarily specific to Direct Routing environment (as they can 
also apply in fixed ATS Route Network environment), but they are necessary to support Direct 
Routing operations, particularly in high complexity environment. 

3.1.1 Safety Requirements  
Following sections presents the safety requirements derived for solution #33: 

• Functional safety requirements derived from the success approach and the failure approach 
(to mitigate system-generated hazards) are listed in section 3.1.1.1, 

• Integrity safety requirements derived from the failure approach (expressed in terms of 
maximum probability of occurrence) are listed in section 3.1.1.2. 

3.1.1.1 Functional safety requirements (success case) 
 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0101 
Requirement The safety of Direct Routing operations shall be maintained at or above the 

current level 
Title Not compromise safety in Direct Routing environment 
Status <Validated> 
Rationale No improvement of the overall En Route safety level is expected due to the 

implementation of Direct Routing operations.  
Many potential issues have been identified during the initial phases of the 
Safety Assessment. Appropriate solutions and tools need to be 
implemented to deal with these issues and maintain the level of safety 
before implementation of Direct Routings (see Safety Assessment Report in 
section A.1.1). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Full> 

 

3.1.1.1.1 Functional safety requirements for BT/MT Flight Planning 
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0101 
Requirement Wherever a Direct Routing Airspace is published, Airspace Users shall have 

procedures and means in place to get information about the Direct Route 
Airspace volume availability 

Title Information of AU about DRA volume availability 
Status <In Progress> 
Rationale In order to be able to plan trajectories in a Direct Routing Airspace 
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(published as such) the Airspace Users must obtain information about the 
volume availability of the DRA and process this information in a way it can 
be used for flight planning. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_010 of the Safety Assessment Report in section A.1.1. 
 
The live trials (WE-FREE, FREE Solutions) that demonstrated the concept 
of Free Route through Direct Routings including across ACC/FIR borders 
have not been performed in a published DRA. As there is no overarching 
requirement to publish a DRA, it is recommended to complete the validation 
of this requirement during the pre-operational phase in the local 
environments where a DRA is envisaged to be published. 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0160 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0102 
Requirement Airspace Users shall have procedures and means in place to get 

information about whether ARES is active within a Direct Routing 
environment 

Title Information of AU about active ARES within Direct Routing Environment 
Status <Validated> 
Rationale In order to be able to plan trajectories around ARES when they are active, 

Airspace Users must obtain information about their activation within the 
Direct Routing Environment and process this information in a way it can be 
used for flight planning.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 011 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0165 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0103 
Requirement Airspace Users shall have procedures and means in place to get 

information about existing direct segments and associated conditions of use 
Title Information of AU about available direct segments in direct routing 

environment 
Status <Validated> 
Rationale In order to be able to plan trajectories in direct routing environment, 

airspace user must be informed of the segments that they are allowed to 
use and of the possible condition of use associated to these segments. 
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Condition of use are defined in RAD Appendix 4 and Appendix 7 (for direct 
segments crossing ARES)  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 011 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0180 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0104 
Requirement Airspace Users shall have procedures and means in place to get 

information about ATFCM restrictions applicable in the direct routing 
environment 

Title Information of AU about applicable ATFCM restrictions in direct routing 
environment 

Status <Validated> 
Rationale In order to be able to plan trajectories in direct routing environment, 

airspace user must be informed of the applicable ATFCM restrictions 
relating to flight planning. 
Particularly, direct routing operations brings more variability and could 
require new ATFCM restrictions. Additionally, long range direct routing could 
increase complexity and requires as well, new ATFCM restrictions. 
Baseline ATFCM restrictions includes regulations, scenario and conditions 
of use listed in RAD Appendix 4. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_012 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0180 <Full> 
<ALLOCATED TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0105 
Requirement In Direct Routing environment, the Airspace Users shall update the flight 

plan information with the required flight plan adjustment at the STAM 
measure implementation time 

Title Flight plan update for STAM in direct routing environment 
Status <Validated> 
Rationale STAM DCB implementation in Direct Routing environment is based on 

existing processes and services supporting the planning and execution of 
flights. 
Timely update of Flight Plan Information will allow more accurate demand 
prediction using the most up to date trajectory information. 
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_012 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0673 <Full> 
<ALLOCATED TO> <Functional block> Flight Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0106 
Requirement Airspace Users shall plan trajectories in Direct Routing environment in 

compliance with Direct Segment conditions of use 
Title Flight planning in compliance with direct segments conditions of use in 

direct routing environment 
Status <Validated> 

Rationale To enable Direct Routing operations, Airspace Users must be able to plan 
valid trajectories in the Direct Routing environment. 
As it is requested today with en-route DCTs published in RAD Annex 4, 
AU’s need to comply with conditions of use of published direct segments 
(time restriction, area restriction, flow restriction). 
For Airspace Users with FOC, this will be facilitated by the use of suitable 
flight planning systems. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 011 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0181 <Full> 
<ALLOCATED_TO> <Functional block> Flight Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0107 
Requirement Airspace Users shall submit a flight plan compliant with the ATFCM 

restrictions applicable in the direct routing environment 
Title Flight planning in compliance with ATFCM restrictions in direct routing 

environment 
Status <Validated> 
Rationale To enable Direct Routing operations, Airspace Users must be able to plan 

valid trajectories in the Direct Routing environment. 
New ATFCM restrictions might be required for cross border direct routing 
operations in high complexity environment.  
Baseline ATFCM restrictions includes regulations, scenario and conditions 
of use listed in RAD Appendix 4. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_012 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
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Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0181 <Full> 
<ALLOCATED_TO> <Functional block> Flight Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0108 
Requirement Wherever a Direct Routing Airspace is published, Airspace Users shall plan 

trajectories in DRA respecting its availability 
Title Flight planning in compliance with DRA availability 
Status <In Progress> 
Rationale To enable Direct Routing operations, Airspace Users must be able to plan 

valid trajectories in the Direct Routing environment. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_010 of the Safety Assessment Report in section A.1.1 
 
The live trials (WE-FREE, FREE Solutions) that demonstrated the concept 
of Free Route through Direct Routings including across ACC/FIR borders 
have not been performed in a published DRA. It is recommended to 
complete the validation of this requirement during the pre-operational phase 
in the local environments where a DRA is envisaged to be published. 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0160 <Full> 
<ALLOCATED TO> <Functional block> Flight Management N/A 

 

3.1.1.1.2 Functional safety requirements for BT/MT Flight Execution 
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFE.0101 
Requirement Pilot shall be informed of direct routings lower limit and of potential impacts 

in case of non-compliance with this constraint (possible rerouting) 
Title Training / familiarisation of the pilots on direct routings lower limit 

Status <Validated> 
Rationale Requirement relating to training/familiarisation of pilots. 

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_036 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 
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3.1.1.1.3 Functional safety requirements for Airspace Management  
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0101 
Requirement Direct routings and direct segments shall be designed so as to induce a 

manageable level of airspace complexity for ATCOs 
Title Design of manageable direct segments 
Status <Validated> 
Rationale Direct routings and direct segments are not purely designed based on the 

needs from airspace users. Some ATC constraints can be considered 
during the design phase in order to ensure that the direct routing network 
will be manageable safely by ATCO. 

Particularly, number of direct segments inducing conflicts at sector/ATSU 
boundaries need to be limited. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 006 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0102 
Requirement The maximum length of the direct routing / direct segment shall take into 

account ATC operational and technical constraints 
Title Maximum length of direct segments 
Status <Validated> 
Rationale Long direct segments can induce operational and technical issues for ATC:  

• Operational aspects: It can be an issue to resume navigation in the 
case of long range direct routing (if next waypoint is located in 
another sector/ATSU) 

• Technical aspects: next waypoint might not be known by the 
technical system if it is located in another ATSU 

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_008 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0103 
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Requirement Wherever the fixed ATS route network is removed for direct routings, a 
Direct Routing Airspace shall be published in national AIS Publications 

Title Direct Routing Airspace Publication in AIP 
Status <Validated> 
Rationale If fixed ARN is removed inside DRA, Airspace Users have to be aware of 

Direct Routing Airspace dimension. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0110 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0104 
Requirement The limits and condition of use of the Direct segments constituting a Direct 

Routing shall be published in the RAD 
Title Direct Segments Publication in a Direct Routing environment 
Status <Validated> 
Rationale Airspace Users have to be notified about condition of use of Direct 

Segments which have to be kept as simple as possible. 
Limits and conditions of use (if any) of Direct segments are defined in RAD 
Appendix 4 (En-route DCT segments, horizontal and vertical DCT limits, 
and compulsory Direct routings) and Appendix 7 (about FUA restrictions 
and affected DCTs). 
Conditions of use can include direct routing time availability. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_004 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0105 
Requirement Wherever a Direct Routing Airspace is published, its Entry, Exit, Arrival, 

Departure and Intermediate Points shall be published in national AIS 
Publications (using standard ICAO format description) 

Title Publication of Points in a Direct Routing environment 
Status <Validated> 
Rationale If fixed ARN is removed inside DRA, AUs have to be notified about 

Entry/Exit points where Direct Routings start/end, as well as about exit, 
arrival and intermediate point. 
All points to be used for flight planning have to conform to current ICAO 
standards in order to allow exchange between relevant parties. 
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0113 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0106 
Requirement The setting of the lower limit of Direct Routing Airspace shall not adversely 

impact safety of operations in any adjacent/subjacent non-DRA volume 
Title No safety impact from DRA lower limit 
Status <Validated> 
Rationale Direct Routing Airspace has to facilitate transition to and from non-DRA 

airspace 
The parameters to be taken into account to facilitate this transition include: 
traffic flows, complexity of traffic, sector capacity and safety aspects in DRA 
(and adjacent) airspace. 
Balance has to be found between safety & capacity. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_003 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0120 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0107 
Requirement The vertical connection between Direct Routing network and the underlying 

fixed ATS route network shall take into account the various climbing and 
descending profiles 

Title Smooth connectivity between Direct Routing network and underlying fixed 
ATS route 

Status <Validated> 
Rationale The smooth connectivity between Direct Routing network and the underlying 

fixed ATS route network is achieved considering climbing and descending 
profiles. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_007 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0121 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0108 
Requirement Wherever a Direct Routing Airspace is published, its entry and exit points 

shall be connected to the underlying and to the adjacent fixed ATS Route 
Network by Direct Segments or fixed ATS route segments if maintained in 
the airspace 

Title Determination of DRA Entry and Exit points 
Status <Validated> 
Rationale A Direct Routing Airspace has to facilitate transition to and from non-Direct 

Routing Airspace taking into account the possible effects on: 
 - Controller workload 
 - Flight Planning 
 - Letters of agreement. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_003 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0130 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0109 
Requirement Wherever the fixed ATS route network is removed within a Direct Routing 

Airspace and flight planning through Airspace Reservations is not allowed, 
Direct Routings shall be defined to allow safe flight planning around ARES 

Title Publication of Direct Routings around ARES in DRA without ARN 
Status <Validated> 
Rationale Published Direct Routings around ARES in Direct Routing Airspace without 

fixed ATS route network are required for flight planning by Airspace Users.  
The design of Direct routings needs to take into account the fixed ARES 
configurations to ensure that the correct volume of airspace is avoided by 
the published Direct segments. 
In execution phase, Intermediate points along these Direct Routings will 
enable ATCO to reroute traffic tactically to avoid unforeseen or ad-hoc 
ARES activation. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 005 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0150 <Full> 

 

[REQ] 
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Identifier REQ-04.07.02-SPR-DRAM.0110 
Requirement Civil/military ATM coordination arrangements and procedures applying to 

the Direct Routing environment shall be determined and approved prior to 
their provision to ATCOs 

Title Civil/military arrangements and procedures in Direct Routing environment 
Status <Validated> 
Rationale To enable fligh planning options of Direct Routing during military operating 

hours of military areas, arrangements between civil and military partners are 
needed. 
All arrangements about military activity/Direct Routing 
availability/circumnavigation procedure or coordination applying to the Direct 
Routing environment need to be determined and approved between civil 
and military partners. 
ATCOs need to be provided with those new Civil/Military procedures 
applying to the Direct Routing environment. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_013 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0211 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0111 
Requirement In Direct Routing environment, sectors shall be designed to accommodate 

traffic flows including flows on direct segments 
Title Sector Design in Direct Routing environment 
Status <Validated> 
Rationale Sector design criteria should, at least, take into account: 

• The principle traffic flows and orientation; 
• Minimizing short transits through sectors; 
• Minimizing sector and ACC re-entry; 
• Positions of airspace reservations; 
• Coherency with adjoining fixed route sectors and link routes to SIDs 
and STARs; 
• Civil / military coordination aspects. 
This requirement only relate to sector design. Adaptation of sector 
configuration to deal with direct routing traffic flow is covered by another 
requirement. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_009 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Partial> 
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3.1.1.1.4 Functional safety requirements for ATFCM (Plan Network Resources 
& Capabilities)  

 

 [REQ] 
Identifier REQ-04.07.02-SPR-DRFM.0101 
Requirement Sector capacities and monitoring values shall be adapted to direct routing 

operations 
Title Capacity threshold of the sectors in direct routing environment 
Status <Validated> 
Rationale The local capabilities (threshold in terms of entry rate and occupancy rate 

defined to ensure a workload manageable by the ATCO) are based on 
historical data and might need to be slightly adapted in direct Routing 
environment. 
Thresholds in degraded mode (severe weather condition, failure of major 
ATC system…) also need to be adapted. 
These adaptations are defined keeping in mind that the global airspace 
capacity needs to be maintained (see other requirement relating to airspace 
capacity). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_018 and SO_DRA_03 of the Safety Assessment Report in section 
A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Partial> 

 

3.1.1.1.5 Functional safety requirements for ATFCM (Balance Network Demand 
with Resources & Capabilities)  

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFM.0111 
Requirement Catalogue of DCB/dDCB solutions shall be adapted to direct routing 

operations  
Title Catalogue of DCB/dDCB solutions in direct routing environment 
Status <Validated> 
Rationale Current catalogue of DCB/dDCB solution need to be revised to take into 

account the increased variability induced by direct routing operations.  
Catalogue of DCB solution can include predefined regulation, airspace 
configuration, scenario or STAM. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_019a of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRFM.0112 
Requirement ATFCM restriction applicable in direct routing environment shall be defined 

and published in medium/short term planning phase 
Title Publication of ATFCM restriction in direct routing environment 
Status <Validated> 
Rationale AUs have to be aware of ATFCM restrictions to plan their trajectories 

accordingly. 
New kind of ATFCM might be necessary to take into account the increased 
variability induced by direct routing operations 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_017 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Partial> 
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3.1.1.1.6 Functional safety requirements for Planning Separation Assurance  
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0101 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

shall be provided with procedures for ATSU/sector coordination of flights 
with unnamed Coordination Points 

Title Inter-sector coordination procedures adapted to Direct Routing operations 
Status <Validated> 
Rationale Possible lack of named Coordination Points for Direct Routings across 

ATSU/sector boundaries to support seamless Direct Routing operations. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_020 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0210 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0102 
Requirement In support to Direct Routing operations across ACC/FIR borders, the LoA 

shall be adapted to not necessarily refer to published route network or fixed 
coordination point 

Title Letter Of Agreement in Direct Routing environment 
Status <Validated> 
Rationale Today, acceptable handover conditions are often described with reference 

to the route structure and coordination point. In direct routing environment, 
these conditions will need to be revised, particularly for long range cross 
border direct routings. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 021 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0210 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0103 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

shall be provided with tools to support coordination of flights across 
ATSU/sector boundaries with unnamed coordination points 

Title ATC coordination support tools adapted to Direct Routing operations 
Status <Validated> 
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Rationale Coordination of flights in Direct Routing across ATSU/sector boundaries 
outside named Coordination Points will need to be supported by the ATC 
systems in order to assist the ATCOs in the identification of COPs  

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_023 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0211 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0104 
Requirement In support to Direct Routing operations across ACC/FIR borders, any ATC 

procedure for ATSU/sector coordination shall be consistently applied by 
adjacent ATC service providers 

Title Consistent ATC coordination procedures for Direct Routing operations 
Status <Validated> 
Rationale Consistent ATC coordination procedures permit seamless Direct Routing 

operations and cross ACC boundary processing 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_020 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0214 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0105 
Requirement In Direct Routing environment, the ATCOs (Planning Controller and Tactical 

Controller) shall be able to remove a flight of her/his sector from the ordered 
list of sectors that are expected to assume a given flight 

Title SKIP function in Direct Routing environment 
Status <Validated> 
Rationale In direct routing environment, the direct transfer of flights from the n-1 to the 

n+1 sector (SKIP function) will permit to mitigate short crossings of the 
sector on a case-by-case basis. Short sector crossings are more likely in 
direct routing environment where design of the direct segment is based on 
airspace user needs. These possible short sector crossing are also 
mitigated by new sector design (see previous requirement in airspace 
management section). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_022 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
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Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0211 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0106 
Requirement In Direct Routing environment, the ATCOs (Planning Controller and Tactical 

Controller) shall be able to display the planned 2D trajectory of at least one 
selected flight 

Title Display of planned 2D trajectory in direct routing environment 
Status <Validated> 

Rationale In complex Direct Routing operations, the ATCO cannot build her/his mental 
image of the situation based on the literal flight plans only, because routes 
are unfamiliar (particularly in the case where a significant number of direct 
segments are published). Moreover, in case of a long range Direct segment, 
the waypoints may be far from the sector, consequently out of the ATCO 
knowledge. 
A tool allowing the simultaneously display of the planned 2D trajectory of 
several selected flights might be an option to comply with these requirement 
but is not mandatory. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 024 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0107 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

shall be provided with trajectory-based Conflict Detection Tool to support 
the mid-term detection of encounters between two flights 

Title Mid-term Conflict Detection support tool in Direct Routing environment 
Status <Validated> 
Rationale To manage Direct Routing operations in high complexity airspace (e.g. with 

dense or complex en-route DCT network inducing conflicts at the 
boundaries between sector/ATSU), the PC needs a support to assess the 
global air situation including flights that follow an unfamiliar route. Also 
conflicts may occur at border between two sectors and the PC needs a 
support to detect such conflicts in advance. 

A mid-term detection of encounters permits to predict potential loss of 
separation between two planned trajectories of interest for the sector (20 
minutes time horizon as an order of magnitude). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
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SO_DRA_026 of the Safety Assessment Report in section A.1.1 
Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0108 
Requirement In Direct Routing environment of high complexity, ATCOs (Planning 

controller and Tactical controller) shall be informed in due time of ARES 
activation status (active/not active/released) within the area of interest of the 
sector 

Title Information of ARES activation status in direct routing environment 
Status <Validated> 
Rationale In direct routing environment where flight planning across ARES is allowed, 

ATCO need to be able to identify an active ARES in a neighbouring sector 
in order to propose a suitable coordination and avoid area infringement.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_027 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

3.1.1.1.7 Functional safety requirements for Tactical Separation Assurance 
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.0101 
Requirement ATCO of upstream sector shall be aware of the Direct Routings lower limit 

and give appropriate clearance to make it possible for the aircraft to be 
above this lower limit when reaching the Direct Routing entry point. 

Title Training / familiarisation of the ATCO on direct routings lower limit 
Status <Validated> 
Rationale Requirement relating to training of ATCO. 

If aircraft is not at the appropriate flight level (above Direct Routing lower 
limit) when reaching the first point of its user defined trajectory, it will affect 
the ATCO activities (aircraft flying an unexpected route). A training / 
familiarisation of the ATCO of lower limit of the airspace is needed in order 
to avoid this kind of situation. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_035 of the Safety Assessment Report in section A.1.1 
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Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 

 

 [REQ] 
Identifier REQ-04.07.02-SPR-DRTC.0102 
Requirement In Direct Routing environment, FDPS database shall include all points of 

interest for the ATCO (e.g. all points within the maximum length of the direct 
segments including points outside the ATSU area of responsibility) 

Title FDPS database in Direct Routing environment 
Status <Validated> 
Rationale FDPS database needs to include some points of neighbouring area in order 

to avoid reception of flight plan with unknown points and consequently 
rejection of the flight plan. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_037 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 
<ALLOCATED TO> <Functional block> FPLD N/A 

 

3.1.1.1.8 Functional safety requirements for Ensuring Trajectory Adherence 
No functional safety requirement, but safety recommendations (see section A.2.1.1.6), relating to 
Trajectory Adherence monitoring in Direct Routing across ACC/FIR borders and in high complexity 
environments. 

 

3.1.1.1.9 Functional safety requirements for Ground-Based Safety Nets 
 

[REQ] 
Identifier REQ-04.07.02-SPR-DRSN.0101 
Requirement In Direct Routing environment, the ATCOs shall be assisted by a Short-

Term Conflict Alert system 
Title Short-Term Conflict Alert (STCA) system in Direct Routing environment 
Status <Validated> 
Rationale Controllers need system assistance to prevent collisions between aircraft 

when confronted with a multitude of ever different trajectories in direct 
routing environment. 
In a Direct Routing environment, this is all the more true as the mix of Direct 
segments and fixed ATS Route segments can be complex to manage in the 
execution phase, at ATC level.  
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_031 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0810 <Full> 
<ALLOCATED_TO> <Functional block> SNET N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRSN.0102 
Requirement In Direct Routing environment, the ATCOs shall be assisted by an Area 

Proximity Warning system 
Title Area Proximity Warning (APW) system in Direct Routing environment 
Status <Validated> 
Rationale Controllers need system assistance to be warned in short-term of 

unauthorised penetration of flights (e.g., controlled flights into restricted 
airspace or uncontrolled flights into controlled area) when confronted with a 
multitude of ever different trajectories and management of ARES in direct 
routing environment. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 032 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0820 <Full> 
<ALLOCATED TO> <Functional block> SNET N/A 

 

3.1.1.2 Integrity safety requirements (failure case) 
[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0301 
Requirement The frequency of occurrence of an aircraft entering on a direct segment 

outside availability period shall not be greater than 1.00E-03 per flight hour 
Title Maximum frequency of occurrence of an aircraft entering on a direct 

segment (DCT) outside availability period 
Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_101 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Partial> 
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[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0302 
Requirement The frequency of occurrence of an aircraft below direct segment lower limit 

when reaching the entry point of the direct routing shall not be greater than 
1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft below direct segment lower 
limit when reaching the entry point of the direct routing 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_102 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0303 
Requirement The frequency of occurrence of an aircraft descending below direct segment 

lower limit before reaching exit point shall not be greater than 1.00E-03 per 
flight hour 

Title Maximum frequency of occurrence of an aircraft descending below direct 
segment lower limit before reaching exit point 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_103 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0304 
Requirement The frequency of occurrence of an aircraft entering the airspace on a direct 

segment crossing an active ARES (where tactical rerouting is not provided) 
shall not be greater than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft entering the airspace on a 
direct segment crossing an active ARES 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_104 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0305 
Requirement The frequency of occurrence of an aircraft flying a trajectory not compliant 

with ATFCM restrictions in direct routing environment shall not be greater 
than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft flying a trajectory not 
compliant with ATFCM restrictions in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_105 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0180 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0306 
Requirement The frequency of occurrence of a flight plan including points not known by 

the system and/or ATCO in direct routing environment shall not be greater 
than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of a flight plan including points not 
known by the system and/or ATCO in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_106 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0307 
Requirement The frequency of occurrence of a loss of inter sector/ATSU coordination tool 

in direct routing environment shall not be greater than 6.00E-03 per sector 
operational hour 

Title Maximum frequency of occurrence of a loss of inter sector/ATSU 
coordination tool in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO DRA 107 of the Safety Assessment 
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Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0211 <Partial> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0308 
Requirement The frequency of occurrence of a loss of display of the planned trajectory in 

direct routing environment shall not be greater than 2.00E-03 per sector 
operational hour 

Title Maximum frequency of occurrence of a loss of display of the planned 
trajectory in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_108 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Partial> 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0309 
Requirement The frequency of occurrence of a discrepancy between ground and airborne 

trajectory in direct routing environment shall not be greater than 2.00E-04 
per sector operational hour 

Title Maximum frequency of occurrence of a discrepancy between ground and 
airborne trajectory in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 
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Assessment: see Safety Objective SO_DRA_109 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Partial> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0310 
Requirement The frequency of occurrence of a loss of tactical trajectory adherence 

monitoring tool when available in direct routing environment shall not be 
greater than 2.00E-03 per sector operational hour 

Title Maximum frequency of occurrence of a loss of route adherence monitoring 
tool in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_110 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0250 <Full> 
<ALLOCATED TO> <Functional block> MONA N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0311 
Requirement The frequency of occurrence of a loss of mid-term conflict detection tool in 

direct routing environment shall not be greater than 2.00E-03 per sector 
operational hour 

Title Maximum frequency of occurrence of a loss of mid-term conflict detection 
tool in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_111 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
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safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0312 
Requirement The frequency of occurrence of an erroneous mid-term conflict detection in 

direct routing environment (one conflict not detected by the tool) shall not be 
greater than 6.00E-03 per sector operational hour 

Title Maximum frequency of occurrence of an erroneous mid-term conflict 
detection in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_112 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0313 
Requirement The frequency of occurrence of a loss of tactical conflict detection tool when 

available in direct routing environment shall not be greater than 6.00E-03 
per sector operational hour 

Title Maximum frequency of occurrence of a loss of tactical conflict detection tool 
in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_113 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
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per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DR00.0314 
Requirement The frequency of occurrence of an erroneous tactical conflict detection 

when available in direct routing environment (one conflict not detected by 
the tool) shall not be greater than 6.00E-03 per sector operational hour 

Title Maximum frequency of occurrence of an erroneous tactical conflict detection 
in direct routing environment 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_DRA_114 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a high complexity sector during one hour is of 6 flight hours controlled 
per sector hour (value used in ED-161). If a local implementation differs 
from this figure, a new conversion need to be performed based on the 
safety objective expressed per flight hour (see Safety Assessment Report 
for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0230 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

3.1.2 Performance Requirements 

3.1.2.1 Performance requirements for BT/MT Flight Planning 
No performance requirement relating to BT/MT Flight Planning for Direct Routing across ACC borders 
and in high complexity environments. 
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3.1.2.2 Performance requirements for Airspace Management 

3.1.2.2.1 Operational Efficiency (including fuel efficiency)9 
[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1001 
Requirement Direct Routings shall be designed in a way that operational flight efficiency is 

improved thanks to the provision of more flight planning options to Airspace 
Users 

Title Flight efficiency improvement in Direct Routing environment 
Status <Validated> 
Rationale Due to a possible reduction in flight plan route distance (compared the 

conventional ATS route network) OR due to a possible more efficient flight 
plan route (in terms of fuel efficiency and business/mission effectiveness) 
through the use of long-range direct routings designed along major traffic 
flows and/or short-range direct segments providing short-cuts to the ATS 
Route Network. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0101 <Full> 
 
[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1002 
Requirement The condition of use of Direct Segments constituting the Direct Routing 

Network shall be kept as simple as possible 
Title Simple condition of use of Direct Segments in a Direct Routing environment 
Status <Validated> 
Rationale Conditions of use of direct segments are defined in RAD Appendix 4 and 

Appendix 7. 
Simple RAD conditions are more manageable by Airspace Users and will 
increase the operational use of Direct Routings. If RAD conditions of use are 
too complex, ATS routes would be preferred by airspace users. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0140 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1003 
Requirement In Direct Routing environment of high complexity, the publication of cross-

border Direct Routings shall be endeavoured 

                                                      
9 Operational efficiency for airspace users has been identified as key within the SESAR R&D 
framework (although not formally part of the B.05 Performance Framework). In the European ATM 
master Plan Edition 2015 [20], operational efficiency is translated into measurements of delay and 
fuel savings, in order to be useable by the SES Performance Scheme under the environment and 
capacity KPAs. 
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Title Cross-Border horizontal limit of Direct Routing environment 
Status <Validated> 
Rationale In order to maximize efficiency of Direct Routing Network, Direct Routings - 

with or without published cross-border Direct Segments - need to be extended 
across ACC/FIR boundaries into high complexity airspace. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0112 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1004 
Requirement In Direct Routing environment, availability time of Long Range Direct Routings 

during military operating hours of military areas shall be coordinated between 
civil and military 

Title AFUA coordination for Direct Routing availability time 
Status <Validated> 
Rationale In the perspective of providing Direct Routing flight planning options to the 

Airspace Users during military operating hours of military areas, coordination 
with military partners is needed in order to optimise the use of Long Range 
Direct Routings and to maximize their availability time. 
However, as Direct Routings are not published as such, their availability time 
has to be reflected in its constituting Published Direct Segments through 
settings of appropriate time restriction as conditions of use. 
Conditions of availability of direct segments constituting the long range direct 
routing are not necessarily the same. 

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0210 <Full> 
<ALLOCATED_TO> <Functional block> Cooperative Airspace Management N/A 

 

3.1.2.2.2 Capacity 
[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1005 
Requirement Direct Routings shall be designed so as to induce manageable level of 

airspace complexity for ATCOs 
Title Airspace complexity in Direct Routing environment 
Status <Validated> 
Rationale In order to maximize airspace capacity, Direct Routings have to be designed 

in a way that it is possible to maintain sector team workload acceptable (e.g. 
limited number of DCTs inducing conflicts at sector/ATSU boundaries). 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0120 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1006 
Requirement Wherever a Direct Routing Airspace is published, the setting of the lower limit 

of Direct Routing Airspace shall not adversely impact on capacity of any 
adjacent/subjacent non-DRA volume 

Title Lower limit of Direct Routing Airspace 
Status <Validated> 
Rationale Direct Routing Airspace has to facilitate transition to and from non-DRA 

airspace. 
Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0120 <Full> 

 

3.1.2.3 Performance requirements for ATFCM (Plan Network Resources 
& Capabilities) 

3.1.2.3.1 Capacity 
[REQ] 
Identifier REQ-04.07.02-SPR-DRFM.1001 
Requirement Direct Routing Operations shall not compromise Airspace Capacity 
Title Airspace Capacity in Direct Routing environment 
Status <Validated> 
Rationale The current ATM system cannot afford a loss of capacity due to Direct 

Routing operations. 
Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-CAP2.0004 <Full> 

 

3.1.2.3.2 Predictability 
[REQ] 
Identifier REQ-04.07.02-SPR-DRFM.1002 
Requirement Direct Routing Operations shall not adversely impact ATFCM delays 
Title Predictability in Direct Routing environment 
Status <Validated> 
Rationale The current ATM system cannot afford an increase of ATFCM delays due to 

Direct Routing operations. 
Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-PRD1.0010 <Full> 

 

3.1.2.4 Performance requirements for Planning Separation Assurance 

3.1.2.4.1 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1001 
Requirement In Direct Routing environment of high complexity, flight data distribution shall 

be possible across ATSU/sector boundaries with unnamed Coordination 
Points 

Title Flight data distribution in Direct Routing environment 
Status <Validated> 
Rationale Coordination of flights in Direct Routing across ATSU/sector boundaries 

outside named Coordination Points will need to be supported by the ATC 
Flight Data Processing and Distribution systems. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0211 <Full> 
 <ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> FPLD N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1002 
Requirement In Direct Routing environment of high complexity, the display of planned 2D 

trajectory of a selected flight shall be possible via direct access on the CWP 
HMI 

Title Easy display of selected planned 2D trajectory in Direct Routing environment 
Status <Validated> 
Rationale In complex Direct Routing environment, a tool allowing the display of the 

planned 2D trajectory of at least one selected flight is essential for ATCOs to 
build her/his mental image of the situation. To be efficient, the access to the 
display the selected trajectory needs to be direct. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Full> 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1003 
Requirement In Direct Routing environment of high complexity, the display of planned 2D 

trajectory of a selected flight shall be instantaneous 
Title Prompt display of selected planned 2D trajectory in Direct Routing 
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environment 
Status <Validated> 
Rationale In complex Direct Routing environment, a tool allowing the display of the 

planned 2D trajectory of at least one selected flight is essential for ATCOs to 
build her/his mental image of the situation. To be efficient, the tool needs to 
display the selected trajectory without delay. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1004 
Requirement In Direct Routing environment where long Direct segments may be planned, 

the CD/R Tool for PC shall consider that Direct segments are portions of 
Great Circles 

Title Trajectory Prediction using Great Circles in Direct Routing environment 
Status <Validated> 
Rationale There may be a several miles gap between the Great Circle and the linear 

segment between two distant points, which is not acceptable for Separation 
purpose 
For information: in the current fixed route network, the route segments are 
short enough to be modelled as straight lines. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0223 <Full> 
<ALLOCATED TO> <Functional block> TP&M N/A 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> MONA N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1005 
Requirement In Direct Routing environment of high complexity, the  Conflict Detection Tool 

for PC shall perform mid-term detection of encounters between flights as soon 
as the flights are distributed (and not necessarily assumed) in the sector 

Title Timeliness of Mid-term Conflict Detection support tool in Direct Routing 
environment 

Status <Validated> 
Rationale To manage complex Direct Routing operations, the Conflict Detection Tool for 

PC is essential to support the mid-term detection of encounters. To be 
efficient, the tool needs to detect mid-term encounters as soon as possible 
prior to the entry into the sector.  

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> TP&M N/A 
<ALLOCATED_TO> <Functional block> CONF N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1006 
Requirement In Direct Routing environment of high complexity, the Conflict Detection Tool 

for PC shall perform mid-term detection of encounters between two flights in a 
permanent and continuous way 

Title Continuity of Mid-term Conflict Detection support tool in Direct Routing 
environment 

Status <Validated> 
Rationale To manage complex Direct Routing operations, the Conflict Detection Tool for 

PC is essential to support the mid-term detection of encounters. To be 
efficient, the tool needs to detect mid-term encounters in a permanent and 
continuous way. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED TO> <Functional block> TP&M N/A 
<ALLOCATED TO> <Functional block> CONF N/A 

 

3.1.2.5 Performance requirements for Tactical Separation Assurance 

3.1.2.5.1 Human Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.1001 
Requirement In Direct Routing environment of high complexity, the ATCOs (Planning 

Controller and Tactical Controller) shall be provided with a tool to determine 
the minimum distance between two selected aircraft based on the current 
state vectors 

Title Tool for determination of the minimum distance between two selected flights 
in Direct Routing environment 

Status <Validated> 
Rationale With no classical route scheme, the ATCO needs a support to analyse the air 

situation and notably the potential loss of separation based on the current 
state vectors 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-HMI.0001 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
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3.1.2.5.2 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.1002 
Requirement When available in Direct Routing environment, the Conflict Detection Tool for 

TC shall perform detection of tactical encounters involving at least one eligible 
flight 

Title Eligibility for detection of tactical encounters by Conflict Detection tool in 
Direct Routing environment 

Status <Validated> 
Rationale Eligible flights for Tactical Conflict Detection tool are to be determined taking 

into account the relevant local factors and procedures, e.g. flights released by 
the upstream sector, assumed flights or flights released and not yet assumed 
to the down-stream sector. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0230 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.1003 
Requirement When available in Direct Routing environment, the Conflict Detection Tool for 

TC shall detect tactical encounters between two flights within a predefined 
time horizon of at least X minutes up to Y minutes 

Title Time horizon of Tactical Conflict Detection support tool in Direct Routing 
environment 

Status <Validated> 
Rationale In Direct Routing environment of high complexity, the TC would need a 

support to assess tactical situations involving flights that do not follow any 
familiar route scheme (particularly when a lot of direct segments are 
published). 
A detection of tactical encounters permits to predict potential loss of 
separation between two tactical trajectories within a maximum time horizon 
(typically 8 minutes as an order of magnitude). 
A minimum time horizon (at least 4mn as an order of magnitude) is also 
needed for the TC to assess the air situation and take appropriate action if 
necessary to maintain separation between flights. 
To accommodate local relevant factors, this time horizon parameter should be 
locally configurable and assessed according to the sector design. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0230 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.1004 



Project Number 04.07.02 Edition 00.01.03 
D63 - Free Route Safety and Performance Requirements (SPR) for Step 1 

 86 of 166 
©SESAR JOINT UNDERTAKING, 2015. Created by DSNA, ENAV, NORACON, FLY4D, HONEYWELL and AIRBUS for the 
SESAR Joint Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint 
with approval of publisher and the source properly acknowledged 
 

Requirement When available in Direct Routing environment, the Conflict Detection Tool for 
TC shall detect tactical encounters between two flights in a permanent and 
continuous way 

Title Continuity of Tactical Conflict Detection support tool in Direct Routing 
environment 

Status <Validated> 
Rationale To manage complex Direct Routing operations, the Conflict Detection Tool for 

TC might be an option to support the detection of tactical encounters. To be 
efficient when available, the tool needs to detect tactical encounters in a 
permanent and continuous way. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0230 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

3.1.2.6 Performance requirements for Ensuring Trajectory Adherence 
No performance requirement relating to Trajectory Adherence monitoring in Direct Routing across 
ACC/FIR borders and in high complexity environments. 
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3.2 SESAR Solution #33 - Free Routing across ACC/FIR within 
permanently low to medium complexity environments 

Note to the reader: An airspace considered as of medium complexity in current ARN environment 
can become of high complexity when Free Routing operations are introduced. Also when 
extended geographical FRA implementation, the potentially high variability of the traffic demand 
could lead to a high complexity in a sector generally considered as low to medium complexity, 
thus potentially entailing new requirements to cope with peaks of demand, even if only necessary 
on occasional bases.  

It is therefore worthwhile noting that the Solution #33 described in this document only applies in 
case of a FRA of permanently low to medium complexity environments. Further work will be 
required in SESAR 2020 to define the potentially new requirements to support FRA operations in 
temporary or permanent high complexity environments. 

3.2.1 Safety Requirements 
Following sections presents the safety requirements derived for solution #33: 

• Functional safety requirements derived from the success approach and the failure approach 
(to mitigate system-generated hazards) are listed in section 3.2.1.1, 

• Integrity safety requirements derived from the failure approach (expressed in terms of 
maximum probability of occurrence) are listed in section 3.2.1.2. 

3.2.1.1 Functional safety requirements (success case) 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0101 
Requirement The safety of Free Routing operations shall be maintained at or above the 

current level 
Title Not compromise safety in Free Routing Airspace 
Status <Validated> 
Rationale No improvement of the overall En Route safety level is expected due to the 

implementation of Free Routing operations.  
Many potential issues have been identified during the initial phases of the 
Safety Assessment. Appropriate solutions and tools need to be 
implemented to deal with these issues and maintain the level of safety 
before implementation of FRA (see Safety Assessment Report in section 
A.1.1). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.02-DODSAF1.0020 <Full> 

 

3.2.1.1.1 Functional safety requirements for BT/MT Flight Planning 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0101 
Requirement ANSP, Airspace Users and Network Manager shall have the same level of 

information in flight planning phase regarding flight profile and routing in 
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Free Routing Airspace 
Title Flight profile information collection and distribution in FRA 
Status <Validated> 
Rationale Such “level of information” will concern both the initial flight plan intentions 

and any subsequent revisions to this information. 
Same level of information does not necessarily means same data. Meaning 
of “same level of information” will need to be clarified later on 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 001 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0110 <Full> 
<ALLOCATED_TO> <Functional block> Flight Management N/A 
<ALLOCATED TO> <Functional block> FPLD N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0102 
Requirement Airspace Users shall have procedures and means in place to get 

information about the airspace volume availability in Free Routing Airspace 
(e.g. ARES) 

Title Information of AU about FRA volume availability 
Status <Validated> 
Rationale In order to be able to plan trajectories in FRA Airspace Users must obtain 

information about the FRA volume availability and process this information 
in a way it can be used for flight planning. 

For Airspace Users with FOC, this processing will be facilitated by the use 
of suitable flight planning systems. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 005 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0160 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0103 
Requirement Airspace Users shall have procedures and means in place to get 

information about the Free Routing Airspace time availability (e.g. Night 
FRA) 

Title Information of AU about FRA time availability 
Status <Validated> 
Rationale In order to be able to plan trajectories in FRA Airspace Users must obtain 

information about the FRA time availability and process this information in a 
way it can be used for flight planning. 
For Airspace Users with FOC, this processing will be facilitated by the use 
of suitable flight planning systems 
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_009 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0170 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0104 
Requirement Airspace Users shall have procedures and means in place to get 

information about the flight planning rules in the Free Routing Airspace. 
They include: 

• Allowed segment lengths (minimum/maximum) 
• Usable points for flight planning 
• Entry/exit conditions (both horizontal and vertical) 

Title Information of AU about FRA flight planning rules 
Status <Validated> 
Rationale In order to be able to plan trajectories in FRA Airspace Users must obtain 

information about the flight planning rules in the FRA and process them in a 
way they can be used for flight planning. 
For Airspace Users with FOC, this processing will be facilitated by the use 
of suitable flight planning systems 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 010 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0180 <Full> 
<ALLOCATED_TO> <Functional block> Data Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0105 
Requirement Airspace Users shall plan trajectories in Free Routing Airspace respecting 

its availability and the applicable flight planning rules 
Title Flight planning by AU in FRA 
Status <Validated> 
Rationale To enable Free Routing operations, Airspace Users must be able to plan 

valid trajectories in the FRA.  
Flight planning rules includes: entry/exit conditions from/to adjacent 
airspace, transition conditions from/to lower/upper airspace, period of 
availability of the airspace, min/max length of the segments, possibility to 
plan user defined points and other general flight planning rules such as 
FLOS 
Flight Level assignment according to direction of flight is one of the 
conditions of use of an airspace structure. This condition is still applicable in 
a Free Routing Airspace. 
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_009 and SO_FRA_010 of the Safety Assessment Report in 
section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Full> 
<ALLOCATED TO> <Functional block> Flight Management N/A 
[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0106 
Requirement In Free Routing Airspace, Airspace Users shall, in the flight planning phase, 

avoid active ARES where tactical re-routing is not provided  
Title Avoidance of active ARES in FRA 
Status <Validated> 
Rationale Airspace Users need to submit a flight plan compliant with ARES 

availabilities in order to prevent infringement of active ARES during 
execution phase. When AFUA is implemented, dimension of the active 
ARES might be different from one day to the other. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_012 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0120 <Full> 
<ALLOCATED TO> <Functional block> Flight Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0107 
Requirement Airspace Users shall plan trajectories in Free Routing Airspace respecting 

the applicable ATFCM restrictions (e.g. volume-based constraints, FL 
capping) 

Title Flight planning in accordance with ATFCM restrictions in FRA 
Status <In Progress> 
Rationale Airspace Users need to submit a flight plan compliant with ATFCM 

restrictions in order to prevent peak of traffic/complexity during execution 
phase. New kind of ATFCM restrictions (volumes based constraints) might 
be defined in Free Routing Airspace.  

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_011 of the Safety Assessment Report in section A.1.1 
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
would be required notably with volume-based ATFCM restrictions in the 
airspace (which has not been the case in the OFA03.01.03 validation 
exercises). It is recommended to complete the validation of this requirement 
(and more generally of the enhanced ATFCM processes required to 
manage air traffic flows and airspace capacity in FRA) within SESAR 2020. 
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Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0140 <Full> 
<ALLOCATED TO> <Functional block> Flight Management N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.0108 
Requirement In Free Routing Airspace, the Airspace Users shall update the flight plan 

information with the required flight plan adjustment at the STAM measure 
implementation time 

Title Flight plan update for STAM in FRA 
Status <Validated> 
Rationale STAM DCB implementation in FRA is based on existing processes and 

services supporting the planning and execution of flights. 
Timely update of Flight Plan Information will allow more accurate demand 
prediction using the most up to date trajectory information.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_011 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0673 <Full> 
<ALLOCATED_TO> <Functional block> Flight Management N/A 

 

3.2.1.1.2 Functional safety requirements for BT/MT Flight Execution 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFE.0101 
Requirement Pilot shall be informed of FRA lower limit and of potential impacts in case of 

non-compliance with this constraint (not possible to fly their user preferred 
route) 

Title Training / familiarisation of the pilots on FRA lower limit 
Status <Validated> 
Rationale Requirement relating to training/familiarisation of pilots. 

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_041 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 
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3.2.1.1.3 Functional safety requirements for Airspace Management  
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0101 
Requirement The horizontal and vertical limits of the Free Routing airspace shall be 

published in national AIS Publications 
Title Publication of FRA limits in AIP 
Status <Validated> 
Rationale AUs have to be aware of Free Routing Airspace dimension to plan their 

trajectories accordingly. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0110 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0102 
Requirement The Flight Level Orientation Scheme (FLOS) applicable within Free Routing 

operations airspace shall be promulgated through national AIS publications 
Title Publication of applicable FLOS within FRA in AIP 
Status <Validated> 
Rationale AUs have to be aware of the FLOS inside Free Routing Airspace to plan 

their trajectories accordingly. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0112 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0103 
Requirement FRA Entry/Exit points, Arrival/Departure connecting points and published 

Intermediate points shall be promulgated in national AIS Publication 
Title Publication of entry/exit, Arrival/departure and Intermediate points in FRA 
Status <Validated> 
Rationale A Free Routing Airspace has to facilitate Free Routing operations inside the 

airspace, as well as transition to and from non-Free Routing Airspace. 
Published (5LNC) Intermediate points in FRA will also ease flight planning 
by some AUs. 
All points to be used for flight planning have to conform to current ICAO 
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standards in order to allow exchange between relevant parties. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0113 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0104 
Requirement Flight planning rules applicable inside the free routing airspace shall be 

published 
Title Publication of applicable flight planning rules within FRA  
Status <Validated> 
Rationale AUs have to be aware of the flight planning rules inside Free Routing 

Airspace to plan their trajectories accordingly. 
Flight planning rules includes: entry/exit conditions from/to adjacent 
airspace, transition conditions from/to lower/upper airspace, period of 
availability of the airspace, min/max length of the segments, possibility to 
plan user defined points and other general flight planning rules such as 
FLOS 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_003 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0113 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0105 
Requirement In case of limited time availability of the Free Routing Airspace, procedures 

for transitioning between free routing and fixed route operations shall be set 
Title Transition between free routing and fixed route operations 
Status <Validated> 
Rationale Procedure need to be defined to cope with transition period and ensure that 

transition will be managed safely (e.g. “time buffer” in FRA availability period 
taking into account the traffic demand). 
 
Example of SEAFRA:  
SEAFRA is one FRA area over Bosnia, Serbia and Croatia FL325+. 
The FRA is active at night only (2300-0500 winter, 2200-0400 summer) and 
during FRA operations the ATS route network disappears FL 325+. 
To ease flight planning and the transition, the ATS route network remains 
available 30 mins after the beginning of the FRA and re-appears 30 minutes 
before the FRA stops. 
For any DCT between two points, ETO both points needs to be within the 
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FRA times. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_0039 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0113 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0106 
Requirement The setting of the lower limit of Free Routing Airspace shall not adversely 

impact safety of operations in any adjacent/subjacent non-FRA volume 
Title No safety impact from lower limit of FRA 
Status <Validated> 
Rationale Free Routing Airspace has to facilitate transition to and from non-FRA 

airspace. 
The parameters to be taken into account to facilitate this transition include: 
traffic flows, complexity of traffic, sector capacity and safety aspects in FRA 
(and non-FRA) airspace. 
Balance is to be found between safety & capacity (traffic complexity inside 
and outside FRA will depend on the FRA lower limit). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0120 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0107 
Requirement When defined, departure connecting ATS routes towards Free Routing 

Airspace shall be designed to ensure that most aircraft will be able to reach 
the FRA lower limit 

Title Design of departure connecting ATS route towards FRA  
Status <Validated> 
Rationale Aircraft departing from an airport below the free routing area might use 

departure connecting ATS route to join the free routing airspace. 
In order to be sure that most of the aircraft will be able to reach the free 
routing airspace at the appropriate flight level (above FRA lower limit), there 
is a need to ensure that the transition departure route will be long enough  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_004 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0120 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0108 
Requirement Entry/Exit Points and Arrival/Departure Points of Free Routing Airspace 

shall ensure connectivity with non-FRA adjacent airspace 
Title Connectivity between FRA and non-FRA adjacent airspace 

Status <Validated> 
Rationale A Free Routing Airspace has to facilitate transition to and from non-Free 

Routing Airspace taking into account the possible effects on: 
 - Controller workload 
 - Flight Planning 
 - Letters of agreement.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_002 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0130 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0109 
Requirement Together with the ARES publication, the dimension of the Flight Buffer Zone 

applicable to flight planning in Free Routing Airspace shall be published 
Title Publication of FBZ in FRA 
Status <Validated> 
Rationale FBZ concept has to be embedded in the information associated with ARES 

to ensure that the correct volume of airspace to be avoided is notified to and 
interpreted by all actors in the same way. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_006 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0220 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0110 
Requirement ASM tools shall be adapted to enable booking of ARES in Free Routing 

environment and interface with all actors e.g. other ASM tools, NM and ATC 
systems 
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Title Airspace booking in Free Routing Airspace 
Status <In Progress> 
Rationale ASM tools will be used by AUs to make their demands and the system 

shall allow to interface with them. 

 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_007a of the Safety Assessment Report in section A.1.1 
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
involving all ASM actors would be required (which has not been the case in 
the OFA03.01.03 validation exercises). It is recommended to complete the 
validation of this requirement within SESAR 2020. 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0230 <Full> 
<ALLOCATED_TO> <Functional block> Cooperative Airspace Management  N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0111 
Requirement In Free Routing Airspace, sector shall be designed to accommodate free 

routing traffic flows 
Title Sector Design in FRA 
Status <Validated> 
Rationale Sector design criteria should, at least, take into account: 

• The principle traffic flows and orientation; 
• Minimizing short transits through sectors; 
• Minimizing sector and ACC re-entry; 
• Positions of airspace reservations; 
• Coherency with adjoining fixed route sectors and SIDs and STARs 
connecting ATS routes to/from FRA; 
• Civil / military coordination aspects. 
This requirement only relate to sector design. Adaptation of sector 
configuration to deal with free routing traffic flow is covered by another 
requirement. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 008 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0410 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.0112 
Requirement Civil/military ATM coordination arrangements and procedures applying to 

the Free Routing environment shall be determined and approved prior to 
their provision to ATCOs 
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Title Civil/military arrangements and procedures in Free Routing environment. 
Status <Validated> 
Rationale To enable fligh planning options of Free Routing during military operating 

hours of military areas, arrangements between civil and military partners are 
needed. 
All arrangements about military activity/Free Routing 
availability/circumnavigation procedure or coordination applying to the Free 
Routing environment need to be determined and approved between civil 
and military partners. 
ATCOs need to be provided with those new Civil/Military procedures 
applying to the Free Routing environment. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_007b of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0230 <Full> 

 

 

3.2.1.1.4 Functional safety requirements for ATFCM (Plan Network Resources 
& Capabilities)  

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0101 
Requirement Sector capacities and monitoring values shall be adapted to free routing 

operations 
Title Capacity threshold of the sectors in FRA 
Status <Validated> 
Rationale The local capabilities (threshold in terms of entry rate and occupancy rate 

defined to ensure a workload manageable by the ATCO) are based on 
historical data and might need to be slightly adapted in Free Routing 
environment. 
Thresholds in degraded mode (severe weather condition, failure of major 
ATC system…) also need to be adapted. 
These adaptations are defined keeping in mind that the global airspace 
capacity needs to be maintained (see other requirement relating to airspace 
capacity). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_016 & SO_FRA_038 of the Safety Assessment Report in section 
A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0410 <Full> 
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[REQ] 

3.2.1.1.5 Functional safety requirements for ATFCM (Balance Network Demand 
with Resources & Capabilities)  

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0111 
Requirement Catalogue of DCB/dDCB solutions shall be adapted to free routing 

operations  
Title Catalogue of DCB/dDCB solutions in FRA 
Status <Validated> 
Rationale Current catalogue of DCB/dDCB solution might be based on route network. 

and consequently might need to be revised  
Catalogue of DCB solution can include predefined regulation, airspace 
configuration, scenario or Short-Term ATFCM Measures. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_021 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0510 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0112 
Requirement Any mandatory usage of SID/STARs and connecting ATS routes in order to 

structure traffic flows to/from Free Routing Airspace shall be reflected in the 
RAD 

Title Mandatory connecting ATS routes to/from FRA 
Status <Validated> 
Rationale In high density/multiple airport terminal areas, there may be a mandatory 

usage of SID/STARs and connecting ATS routes in order to structure traffic 
flows. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_020 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0510 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0113 
Requirement ATFCM restrictions applicable in the free routing airspace shall be defined 

and published in medium/short term planning phase 
Title Publication of ATFCM restriction in FRA 
Status <In Progress> 
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Rationale AUs have to be aware of ATFCM restrictions to plan their trajectories 
accordingly. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 017 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0510 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0114 
Requirement ATFCM restrictions applicable inside the free routing airspace shall be 

based on volume (not based on route/point) in free routing airspace. 
Title Volume based ATFCM restriction in FRA 
Status <In Progress> 
Rationale ATFCM restrictions based on route will be no more possible in free routing 

airspace. Airspace users need to be informed of volumes to be avoided for 
ATFCM purpose  

Further validation activities would be required to provide guidance on 
min/max size of volumes that would be usefully support this concept of 
volume-based ATFCM restrictions in FRA. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_018 of the Safety Assessment Report in section A.1.1 
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
would be required with volume-based ATFCM restrictions in the airspace 
(which has not been the case in the OFA03.01.03 validation exercises). It is 
recommended to complete the validation of this requirement (and more 
generally of the enhanced ATFCM processes required to manage air traffic 
flows and airspace capacity in FRA) within SESAR 2020. 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0510 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.0115 
Requirement In Free Routing Airspace, impacts of User Preferred trajectories on possible 

flow measures in contingency plan shall be frequently reassessed 
Title Contingency plan assessment in FRA 
Status <Validated> 
Rationale Contingency plans are worked out in collaboration with appropriate partners 

and contain agreed catalogue of scenarios and possible flow measures. 
In order for the contingency plans to be effective in FRA, the impact of Free 
Routing operations on traffic flows has to be assessed on a regular basis. 
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This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_019 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0530 <Full> 

 

3.2.1.1.6 Functional safety requirements for Planning Separation Assurance  
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0101 
Requirement In Free Routing Airspace, the Planning Controller shall be provided with 

procedures for ATSU/sector coordination of flights with unnamed 
Coordination Points 

Title Inter-sector coordination procedures adapted to FRA 
Status <Validated> 
Rationale Lack of named Coordination Points for user-defined routes across 

ATSU/sector boundaries (including at the border between neighbouring 
FRA volumes) to support seamless Free Routing operations. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 023 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0210 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0102 
Requirement In Free Routing Airspace, the LoA shall be adapted to accommodate Free 

Routing operations  
Title Letter Of Agreement in FRA 
Status <Validated> 
Rationale Today, acceptable handover conditions are often described with reference 

to the route structure and coordination point. In Free Routing Airspace, 
these conditions cannot be based on the route / published coordination 
point anymore. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 024 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0210 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0103 
Requirement In Free Routing Airspace, the Planning Controller shall be provided with 

tools to support coordination of flights across ATSU/sector boundaries with 
unnamed coordination points 

Title ATC coordination support tools adapted to FRA 
Status <Validated> 
Rationale In Free Routing Airspace, coordination of flights (data distribution, 

negotiation of entry/exit conditions) on user-defined routes across 
ATSU/sector boundaries outside named Coordination Points will need to be 
supported by the ATC systems in order to assist the ATCOs. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 025 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0211 <Full> 
<ALLOCATED TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0104 
Requirement In Free Routing Airspace, any ATC procedure for ATSU/sector coordination 

shall be consistently applied by adjacent ATC service providers 
Title Consistent ATC coordination procedures in FRA 
Status <Validated> 
Rationale Consistent ATC coordination procedures permit seamless Free Routing 

operations and cross ACC boundary processing 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_023 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0214 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0105 
Requirement In Free Routing Airspace, the ATCOs (Planning Controller and Tactical 

Controller) shall be able to remove a flight of her/his sector from the ordered 
list of sectors that are expected to assume a given flight 

Title SKIP function in Free Routing Airspace 
Status <Validated> 
Rationale In Free Routing Airspace, the direct transfer of flights from the n-1 to the 
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n+1 sector (SKIP function) will permit to mitigate short crossings of the 
sector on a case-by-case basis. Short sector crossings are more likely in 
Free Routing Airspace. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_027 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0217 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0106 
Requirement In Free Routing Airspace, the ATCOs (Planning Controller and Tactical 

Controller) shall be able to display the planned 2D trajectory of at least one 
selected flight 

Title Display of planned 2D trajectory in FRA 
Status <Validated> 
Rationale In Free Routing operations, the ATCOs cannot build her/his mental image of 

the situation based on the literal flight plans only. Moreover, in case of a 
long range route segment, the waypoints may be far from the sector, 
consequently out of the ATCO knowledge. 
A tool allowing the simultaneously display of the planned 2D trajectory of 
several selected flights might be an option to comply with these requirement 
but is not mandatory. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 028 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0107 
Requirement In Free Routing Airspace of medium complexity or low complexity airspace 

with high traffic variability at sector/ATSU level, the Planning Controller shall 
be provided with trajectory-based Conflict Detection Tool for support the 
mid-term detection of encounters between flights 

Title Mid-term Conflict Detection support tool in FRA of medium complexity or 
low complexity with high traffic variability 

Status <Validated> 
Rationale In Free Routing Airspace, the PC needs a support to assess the global air 

situation including flights that follow an unfamiliar route scheme. Also 
conflicts may occur at border between two sectors and the PC needs a 
support to detect such conflicts in advance. 
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A mid-term detection of encounters permits to predict potential loss of 
separation between two planned trajectories of interest for the sector (20 
minutes time horizon as an order of magnitude). 
This functionality is considered as necessary in airspace of medium 
complexity or in airspace with high variability in traffic complexity. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_030 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0108 
Requirement In Free Routing Airspace, ATCOs (Planning controller and Tactical 

controller) shall be informed in due time of ARES activation status 
(active/not active/released) for ARES of relevance of the sector 

Title Information of ARES activation status in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, ATCO need to be able to identify an active ARES 

that might have an impact on traffic to/from the sector ( in order to propose a 
suitable coordination and avoid area infringement.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_026 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

3.2.1.1.7 Functional safety requirements for Tactical Separation Assurance 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.0101 
Requirement In Free Routing Airspace where Flight Plans may contain unnamed 

waypoints, the Tactical Controller shall be provided with an operational 
procedure to instruct vectoring flights to resume on their route 

Title Resume flights on their route in FRA 
Status <In Progress> 
Rationale As the next point may be unnamed and it is not possible to instruct by voice 

a flight to go toward a user-defined (LAT,LON) point, the TC cannot simply 
make a vectoring flight resuming its route. An ad hoc procedure is still an 
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operational issue to be investigated and validated. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_034 of the Safety Assessment Report in section A.1.1 
 
Procedures for how to clear back to the initially planned trajectory defined 
by LAT,LON points (and more generally for the revision of LAT,LON 
trajectories in FRA) would need to be further elaborated and validated within 
SESAR 2020 to find a harmonised solution. 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0233 <Full> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.0102 
Requirement ATCO of sector before FRA shall be aware of FRA lower limit and strive to 

give clearances to make it possible for the aircraft to reach FRA lower level 
limit before the first point of their user-defined trajectory 

Title Training / familiarisation of the ATCO on FRA lower limit 
Status <Validated> 
Rationale Requirement relating to training of ATCO. 

If aircraft is not at the appropriate flight level (above FRA lower limit) when 
reaching the first point of its user defined trajectory, it will affect the ATCO 
activities (aircraft on a user defined route outside the Free Routing 
Airspace). A training / familiarisation of the ATCO of lower limit of the 
airspace is needed in order to avoid this kind of situation. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_040 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 
[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.0103 
Requirement In Free Routing Airspace, FDPS database shall include all points of interest 

for the ATCO (e.g. all waypoints within the maximum length of the segments 
including points outside the ATSU area of responsibility) 

Title FDPS database in FRA 
Status <Validated> 
Rationale FDPS database needs to include some points of neighbouring area in order 

to avoid reception of flight plan with unknown points and consequently 
rejection of the flight plan. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_042 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
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Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Partial> 
<ALLOCATED_TO> <Functional block> FPLD N/A 

3.2.1.1.8 Functional safety requirements for Ensuring Trajectory Adherence 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTA.0101 
Requirement In Free Routing Airspace, the ATCOs shall be supported by a MONA tool to 

monitor the flight adherence to the tactical trajectory 
Title Trajectory adherence monitoring in FRA 
Status <Validated> 
Rationale In Free Routing operations, the ATCOs can hardly monitor by themselves 

the route adherence of flights with an unfamiliar user-defined route. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_035 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0250 <Full> 
<ALLOCATED TO> <Functional block> MONA N/A 

 

3.2.1.1.9 Functional safety requirements for Ground-Based Safety Nets 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FRSN.0101 
Requirement In Free Routing Airspace, the ATCOs shall be assisted by a Short-Term 

Conflict Alert system 
Title Short-Term Conflict Alert (STCA) system in FRA 
Status <Validated> 
Rationale Controllers need system assistance to prevent collisions between aircraft 

when confronted with a multitude of ever different trajectories in FRA. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_036 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0810 <Full> 
<ALLOCATED_TO> <Functional block> SNET N/A 
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[REQ] 
Identifier REQ-04.07.02-SPR-FRSN.0102 
Requirement In Free Routing Airspace, the ATCOs shall be assisted by an Area Proximity 

Warning system 
Title Area Proximity Warning (APW) system in Free Routing Airspace 
Status <Validated> 
Rationale Controllers need system assistance to be warned in short-term of 

unauthorised penetration of flights (e.g., controlled flights into restricted 
airspace or uncontrolled flights into controlled area) when confronted with a 
multitude of ever different trajectories and management of ARES in FRA. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_037 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0820 <Full> 
<ALLOCATED TO> <Functional block> SNET N/A 

 

3.2.1.2 Integrity safety requirements (failure case) 
 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0301 
Requirement The frequency of occurrence of an aircraft in the free routing airspace on a 

user defined route (not part of ARN or DRA) outside FRA availability period 
shall not be greater than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft entering the free routing 
airspace on a user defined route outside FRA availability period 

Status <Validated> 
Rationale Two cases are possible for this hazard:  

• one aircraft arrive too early on a user defined route when the free 
routing airspace is not yet available 

• one aircraft still on a user defined route when free routing airspace 
is no more available 

Case of one aircraft should be manageable by ATCO without major impact 
on their workload. Cases of several aircraft on user defined route outside 
Free Routing Airspace availability period could have more impact (objective 
of limiting the free routing availability period is to ensure that the amount of 
traffic on user defined route will be manageable). 
A procedures for smooth transition between free routing and fixed route 
operations will be defined (see previous requirement in airspace 
management section) to limit the occurrence of this kind of hazard. 
 
This requirement is derived from the hazard analysis of the Safety 
Assessment: see Safety Objective SO_FRA_101 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
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Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0302 
Requirement The frequency of occurrence of an aircraft below FRA lower limit when 

reaching the point after which user defined trajectory is filed shall not be 
greater than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft below FRA lower limit when 
reaching the point after which user defined trajectory is filed 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_102 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0303 
Requirement The frequency of occurrence of an aircraft descending below FRA lower 

limit before reaching exit/arrival point shall not be greater than 1.00E-03 per 
flight hour 

Title Maximum frequency of occurrence of an aircraft descending below FRA 
lower limit before reaching exit/arrival point 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_103 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0304 
Requirement The frequency of occurrence of an aircraft flying a segment longer than the 

maximum authorized length in the FRA shall not be greater than 1.00E-03 
per flight hour 

Title Maximum frequency of occurrence of an aircraft flying a segment longer 
than the maximum authorized length in the FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_104 of the Safety Assessment 
Report in section A.1.1 
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Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0305 
Requirement The frequency of occurrence of an aircraft flying several segments shorter 

than the minimum authorized length  in the FRA shall not be greater than 
1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft flying several segments 
shorter than the minimum authorized length   

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_105 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0306 
Requirement The frequency of occurrence of an aircraft flying a trajectory with user 

defined points (LAT/LON) whereas it is not allowed shall not be greater than 
1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft flying a trajectory with user 
defined points (LAT/LON) in FRA whereas it is not allowed 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_106 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0307 
Requirement The frequency of occurrence of an aircraft entering the free routing airspace 

on a user defined route crossing an active ARES in FRA shall not be greater 
than 1.00E-03 per flight hour 

Title Maximum frequency of occurrence of an aircraft entering the free routing 
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airspace on a user defined route crossing an active ARES in FRA 
Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_107 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0190 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0308 
Requirement The frequency of occurrence of an aircraft flying a trajectory not compliant 

with ATFCM restrictions in FRA shall not be greater than 1.00E-03 per flight 
hour 

Title Maximum frequency of occurrence of an aircraft flying a trajectory not 
compliant with ATFCM restrictions in FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_108 of the Safety Assessment 
Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0140 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0309 
Requirement The frequency of occurrence of loss of inter sector/ATSU coordination tool 

in FRA shall not be greater than 6.00E-03 per sector operational hour 
Title Maximum frequency of occurrence of loss of inter sector/ATSU coordination 

tool compliant with ATFCM restrictions in FRA 
Status <Validated> 

Rationale This requirement is derived from the hazard analysis of the Safety 
Assessment: see Safety Objective SO_FRA_109 of the Safety Assessment 
Report in section A.1.1. 

This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0211 <Partial> 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0310 
Requirement The frequency of occurrence of loss of display of the planned trajectory in 

FRA shall not be greater than 2.00E-03 per sector operational hour 
Title Maximum frequency of occurrence of loss of display of the planned 2D 

trajectory in FRA 
Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_110 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Partial> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0311 
Requirement The frequency of occurrence of a discrepancy between ground and airborne 

trajectory in FRA shall not be greater than 2.00E-04 per sector operational 
hour 

Title Maximum frequency of occurrence of a discrepancy between ground and 
airborne trajectory in FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_111 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Partial> 
<ALLOCATED_TO> <Functional block> TP&M N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0312 
Requirement The frequency of occurrence of loss of tactical trajectory adherence 

monitoring tool in FRA shall not be greater than 2.00E-03 per sector 
operational hour 

Title Maximum frequency of occurrence of loss of route adherence monitoring 
tool in FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_112 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0250 <Partial> 
<ALLOCATED TO> <Functional block> MONA N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0313 
Requirement The frequency of occurrence of loss of mid-term conflict detection tool in 

FRA shall not be greater than 2.00E-03 per sector operational hour 
Title Maximum frequency of occurrence of loss of mid-term conflict detection tool 

in FRA 
Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_113 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Partial> 
<ALLOCATED TO> <Functional block> CONF N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0314 
Requirement The frequency of occurrence of an erroneous mid-term conflict detection in 

FRA (one conflict not detected by the tool) shall not be greater than 6.00E-
03 per sector operational hour 

Title Maximum frequency of occurrence of an erroneous mid-term conflict 
detection in FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_114 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Partial> 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0222 <Partial> 
<ALLOCATED TO> <Functional block> CONF N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0315 
Requirement The frequency of occurrence of loss of tactical conflict detection tool when 

available in FRA shall not be greater than 2.00E-03 per flight hour 
Title Maximum frequency of occurrence of loss of tactical conflict detection tool in 

FRA 
Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_115 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Partial> 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0222 <Partial> 
<ALLOCATED_TO> <Functional block> CONF N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.0316 
Requirement The frequency of occurrence of an erroneous tactical conflict detection 

when available in FRA (one conflict not detected by the tool) shall not be 
greater than 6.00E-03 per sector operational hour 

Title Maximum frequency of occurrence of an erroneous tactical conflict detection 
in FRA 

Status <Validated> 
Rationale This requirement is derived from the hazard analysis of the Safety 

Assessment: see Safety Objective SO_FRA_116 of the Safety Assessment 
Report in section A.1.1. 
This safety objective has been converted from “per flight hour” to “per sector 
operational hour” considering the average number of flight hours flown 
within a medium complexity sector during one hour is of 6 flight hours 
controlled per sector hour (value used in ED-161). If a local implementation 
differs from this figure, a new conversion need to be performed based on 
the safety objective expressed per flight hour (see Safety Assessment 
Report for more details regarding the conversion). 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0230 <Partial> 
<ALLOCATED TO> <Functional block> CONF N/A 

 

3.2.2 Performance Requirements  

3.2.2.1 Operational Efficiency (including fuel efficiency) 
[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1001 
Requirement Free Routing Operations shall be established such that Airspace User 

operational efficiency (i.e. in fuel efficiency and/or business/mission 
effectiveness) could be improved 

Title Flight efficiency improvement in Free Routing Airspace 
Status <Validated> 
Rationale Reduction in flight plan route distance can have direct positive impact on  

- Fuel Efficiency, through the reduction of flight time and distance. 
- Business/mission effectiveness, through planning and execution of flights 
closer to AUs needs 
This can also have direct positive impact on Environment, through fuel burnt 
and emissions reduction. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0101 <Full> 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1002 
Requirement Wherever possible taking into account airspace and demand complexity, 

Free Routing Operations shall be established such that for any two 
waypoints the plannable flight plan route distance in an unrestricted Free 
Routing Airspace is not longer than the great circle distance 

Title Maximum length of flight plan distance in FRA 
Status <Validated> 
Rationale In unrestricted Free Routing Airspace, Airspace Users will be able to plan 

flights along user-defined segments being portions of Great Circles from 
entry to exit of FRA. 
Consequently, a FRA with a maximum segment length lower than the size 
of the airspace would not be "an unrestricted FRA". Similarly, a FRA with 
ATFCM restrictions put in place for safety / capacity purposes would not be 
“an unrestricted FRA". 
Wherever it is possible for AUs to plan flights direct from entry to exit to 
FRA, this will have a direct positive impact on Fuel Efficiency, through the 
reduction of flight time and distance. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0101 <Partial> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1003 
Requirement Free Routing Operations shall be established such that the flight plan route 

distance in a Free Routing Airspace is not be longer than the great circle 
distance + X% independent from the number of active Airspace 
Reservations, when tactical rerouting is provided 

Title Maximum length of flight plan distance in case of tactical rerouting in FRA 
Status <Validated> 
Rationale The ability of Airspace Users to plan flights along user-defined segments as 

close as possible to the great circle distance from entry to exit of FRA will 
have a direct positive impact on: 
- Fuel Efficiency, through the reduction of flight time and distance.  

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0101 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 

3.2.2.1.1.1 Capacity 
[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1004 
Requirement In permanently low to medium complexity environments, Free Routing 

Operations shall not compromise Airspace Capacity 
Title Non negative impact on Capacity in FRA of permanently low to medium 

complexity 
Status <Validated> 
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Rationale The current ATM system cannot afford a loss of capacity due to Free 
Routing operations. 

Within Free Routing Airspace, traffic will not enter or leave the sector at 
specific COPs, and conflicts could appear anywhere within the sector as a 
result of removing predefined crossing points existing in the ARN. This 
might increase the complexity at sector/ATSU level particularly in case of 
Free Routing operations across ACC/FIR borders.  

ATC will need to be supported by appropriate procedures and tools so as to 
not negatively impact airspace capacity.  

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0401 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1006 
Requirement In environments with high variability in traffic complexity at sector/ATSU 

level, Free Routing Operations shall not compromise Airspace Capacity 
Title Non negative impact on Capacity in FRA with high variability in traffic 

complexity 
Status <In Progress> 
Rationale The current ATM system cannot afford a loss of capacity due to Free 

Routing operations. 

Within Free Routing Airspace, trajectories will vary from day to day, and not 
follow a specific pattern, which might increase the complexity at 
sector/ATSU level particularly in case of Free Routing operations across 
ACC/FIR borders; but this might also lead to improvements for ATCOs as 
several aircraft can be kept in the same flight level as they are spread over 
a wider area assuming that no major flow convergence phenomena would 
remain after adequate ATFCM. 

ATC will also need to be supported by appropriate procedures and tools so 
as to not negatively impact airspace capacity. 
 
Validation results (from EXE-04.03-VP-797) have shown that Free Route 
operations can result in high variability in traffic complexity at sector/ATSU 
with a convergence phenomenon of traffic flows leading to a number of 
interactions and conflicts expected to be very high and really difficult to 
manage by ATCOs. It is recommended to complete the validation of this 
requirement within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0401 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

3.2.2.1.1.2 Predictability 
[REQ] 
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Identifier REQ-04.07.02-SPR-FR00.1005 
Requirement In permanently low to medium complexity environments, Free Routing 

Operations shall not adversely impact ATFCM delays 
Title Non negative impact on Predictability in FRA of permanently low to medium 

complexity 
Status <Validated> 
Rationale The current ATM system cannot afford an increase of ATFCM delays due to 

Free Routing operations.  
Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-PRD1.0010 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FR00.1007 
Requirement In environments with high variability in traffic complexity at sector/ATSU 

level, Free Routing Operations shall not adversely impact ATFCM delays 
Title Non negative impact on Predictability in FRA with high variability in traffic 

complexity 
Status <In Progress> 
Rationale The current ATM system cannot afford an increase of ATFCM delays due to 

Free Routing operations.  

Within Free Routing Airspace, trajectories will vary from day to day, and not 
follow a specific pattern. Major flow convergence phenomena and new 
hotspots might be observed, which might increase the number of regulated 
flights and en-route delays per flights.  

Adequate FRA design and configuration adapted to traffic demand will need 
to be established, as well as if required ATFCM constraints on trajectories, 
so as to not negatively impact ATFCM delays. 
 
Validation results (from EXE-04.03-VP-797) have shown that Free Route 
operations can result in high variability in traffic complexity at sector/ATSU 
with hotspots that might increase the number of regulated flights and 
ATFCM En-Route delay per delayed flights. It is recommended to complete 
the validation of this requirement (and more generally of the enhanced 
ATFCM processes required to manage air traffic flows and airspace 
capacity in FRA) within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-PRD1.0010 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

3.2.2.2 Performance requirements for BT/MT Flight Planning 

3.2.2.2.1 Operational Efficiency (including fuel efficiency) 
 [REQ] 
Identifier REQ-04.07.02-SPR-FRFP.1001 
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Requirement After any change to the Free Routing Airspace properties, Airspace Users 
shall evaluate the impact of the change sufficiently fast to be able to re-plan 
the trajectory if deemed beneficial in terms of flight cost efficiency/fuel 
efficiency. 

Title Flight re-planning by AU after change to the FRA properties 
Status <In Progress> 
Rationale The ability of the Airspace Users to re-plan flights after any change in FRA 

properties (in terms of time, volume availability or any other features) can 
have a positive impact on: 
- Fuel Efficiency, through the reduction of flight time and distance. 
- Business/mission effectiveness, through planning and execution of flights 
closer to AUs needs.  
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
involving all actors would be required (which has not been the case in the 
OFA03.01.03 validation exercises). It is recommended to complete the 
validation of this requirement (and more generally of the enhanced ATFCM 
processes required to manage air traffic flows and airspace capacity in 
FRA) within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0101 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<ALLOCATED TO> <Functional block> Decision Support Management N/A 
 

3.2.2.2.2 Predictability 
[REQ] 
Identifier REQ-04.07.02-SPR-FRFP.1002 
Requirement In Free Routing Airspace, Airspace Users shall be allowed to use any 

available Intermediate point (published or user-defined) to avoid active 
ARES in the flight planning phase 

Title Flight planning around active ARES in FRA 
Status <Validated> 
Rationale To plan flights outside active ARES in FRA, Airspace Users will use any 

available Intermediate points that can be either published points or user-
defined points if allowed in the airspace. 
Published points should provide predictability for airspace users when Free 
Routing Operations are not available in certain areas of the airspace. 
These points shall allow correct flight plan data to be integrated and 
distributed throughout the system.  

Category <Performance> 
Validation Method <Live Trial> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0120 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<ALLOCATED_TO> <Functional block> Flight Management N/A 

 

 [REQ] 
Identifier REQ-04.07.02-SPR-FRFP.1003 
Requirement In Free Routing Airspace of permanently low to medium complexity, flight 



Project Number 04.07.02 Edition 00.01.03 
D63 - Free Route Safety and Performance Requirements (SPR) for Step 1 

 118 of 166 
©SESAR JOINT UNDERTAKING, 2015. Created by DSNA, ENAV, NORACON, FLY4D, HONEYWELL and AIRBUS for the 
SESAR Joint Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint 
with approval of publisher and the source properly acknowledged 
 

planning of trajectories by Airspace Users through Airspace Reservations, 
when tactical re-routing is provided, shall be allowed 

Title Flight planning of trajectories through Airspace Reservations with tactical re-
routing in FRA 

Status <Validated> 
Rationale Where possible taking into account airspace and demand complexity, ARES 

with tactical re-routing (by ATCOs during the execution phase) could be 
defined in FRA. This possibility for tactical re-routing in FRA has to be 
published in relation to the ARES. 
It will allow Airspace Users to plan optimised trajectories combining any of 
the published entry/exit waypoints within a Free Routing Airspace when 
capacity is not constrained. 

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR11.0130 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<ALLOCATED_TO> <Functional block> Flight Management N/A 

3.2.2.3 Performance requirements for Airspace Management 

3.2.2.3.1 Capacity 
[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.1001 
Requirement The setting of the lower limit of Free Routing Airspace shall not adversely 

impact capacity of any adjacent/subjacent non-FRA volume 
Title No capacity impact from lower limit of FRA 
Status <In Progress> 
Rationale Free Routing Airspace has to facilitate transition to and from non-FRA 

airspace. 
The parameters to be taken into account to facilitate this transition include: 
traffic flows, complexity of traffic, sector capacity in FRA (and non-FRA) 
airspace. 
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
involving all actors would be required (which has not been the case in the 
OFA03.01.03 validation exercises). It is recommended to complete the 
validation of this requirement (and more generally of the enhanced ATFCM 
processes required to manage air traffic flows and airspace capacity in 
FRA) within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0120 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

3.2.2.3.2 Operational Efficiency (including fuel efficiency) 
[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.1002 
Requirement The common lower level of Free Routing Airspace shall be the lowest 

possible taking into account airspace and demand complexity across 
Europe (with the possibility of lower local level wherever possible) 
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Title Harmonisation of lowest level of Free Routing Airspace 
Status <Validated> 
Rationale A Free Routing Airspace has to facilitate transition to and from non-FRA 

airspace. 
The volume of Free Routing Airspace has to be as large as possible in order 
to have benefits for: 
 - Environment, through fuel burnt and emissions reduction, 
 - Time & Fuel Efficiency, through the reduction of flight time. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0121 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.1003 
Requirement The horizontal limits of Free Routing Airspace shall be as large as possible 

taking into account airspace and demand complexity across Europe 
Title Harmonisation of horizontal limits of Free Routing Airspace 
Status <Validated> 
Rationale The harmonisation of horizontal airspace structure which allows cross-

border Free Routing operations is needed throughout Europe. Crossing of 
lateral boundaries of neighbouring FRA volumes should impact the flight 
planning to a minimal extent. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0122 <Full> 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRAM.1004 
Requirement In case of adjacent Free Routing Airspaces, the usage of cross border Free 

Routing Operations shall be allowed without mandatory Coordination Points 
to be overflown 

Title Free Routing Operation across borders 
Status <Validated> 
Rationale Cross border Free Routing Operations need to be allowed in order to 

provide optimal trajectories to Airspace Users 
Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0131 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
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3.2.2.4 Performance requirements for ATFCM (Dynamically Balance 
Network Capacity with Demand) 

3.2.2.4.1 Capacity 
[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.1001 
Requirement In Free Routing Airspace, the Airspace Users shall update the flight plan 

information with the required flight plan adjustment at the STAM measure 
implementation time 

Title Flight plan update other than departure delay for non-ATC activated flights 
in Free Routing Airspace 

Status <In Progress> 
Rationale STAM DCB implementation in FRA is based on existing processes and 

services supporting the planning and execution of flights. 
Timely update of Flight Plan Information will allow more accurate demand 
prediction using the most up to date trajectory information.  
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
involving all actors would be required (which has not been the case in the 
OFA03.01.03 validation exercises). It is recommended to complete the 
validation of this requirement (and more generally of the enhanced ATFCM 
processes required to manage air traffic flows and airspace capacity in 
FRA) within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0673 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<ALLOCATED TO> <Functional block> Flight Management N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRFM.1002 
Requirement In Free Routing Airspace, Complexity Assessment tools shall be trajectory-

based 
Title Complexity Assessment in Free Routing Airspace 
Status <In Progress> 
Rationale In Free Routing Airspace, the traffic flows will be less structured and 

conflicts could appear anywhere as a result of removing predefined crossing 
points existing in the ARN. 
This is needs to be taken into account when assessing the complexity within 
the airspace.  
 
To be fully validated (at V3 level), large-scale real-time simulation or live trial 
involving all actors would be required (which has not been the case in the 
OFA03.01.03 validation exercises). It is recommended to complete the 
validation of this requirement (and more generally of the enhanced ATFCM 
processes required to manage air traffic flows and airspace capacity in 
FRA) within SESAR 2020. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR07.0680 <Full> 
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<ALLOCATED TO> <Functional block> LTCM N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

3.2.2.5 Performance requirements for Planning Separation Assurance 

3.2.2.5.1 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1001 
Requirement In Free Routing Airspace, flight data distribution shall be possible across 

ATSU/sector boundaries with unnamed Coordination Points 
Title Flight Data distribution at ATS level in FRA 
Status <Validated> 
Rationale Coordination of flights in Free Routing across ATSU/sector boundaries 

outside named Coordination Points will need to be supported by the ATC 
Flight Data Processing and Distribution systems. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0211 <Full> 
<ALLOCATED TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> FPLD N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1002 
Requirement In Free Routing Airspace, flights entering the sector/ATSU shall be 

displayed on the CWP HMI early enough to manage potential conflicts at or 
close to sector boundaries 

Title Display of flights in AoI of the sector/ATSU on CWP in FRA 
Status <Validated> 
Rationale To manage flights in Free Routing Airspace, the PC needs be able to detect 

mid-term encounters as soon as possible prior to the entry into the sector.  

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-HMI.0001 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 
[REQ] 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1003 
Requirement In Free Routing Airspace where long route segments may be planned, the 

CD/R aid shall consider that user-defined segments are portions of Great 
Circles 

Title Trajectory Prediction using Great Circles in FRA 
Status <Validated> 
Rationale There may be a several miles gap between the Great Circle and the linear 

segment between two distant points, which is not acceptable for Separation 
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purpose 
For information: in the current fixed route network, the route segments are 
short enough to be modelled as straight lines. 

Category <Performance> 
Validation Method <Live Trial> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0223 <Full> 
<ALLOCATED TO> <Functional block> TP&M N/A 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> MONA N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

 [REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1005 
Requirement When available in Free Routing Airspace, the Conflict Detection Tool for PC 

shall support the mid-term detection of encounters between flights in a 
permanent and continuous way 

Title Continuity of Mid-term Conflict Detection support tool in FRA 
Status <Validated> 
Rationale To manage Free Routing operations, the Conflict Detection Tool for PC can 

be essential to support the mid-term detection of encounters. To be efficient, 
the tool needs to detect mid-term encounters in a permanent and 
continuous way. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED- FR04.0220 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1006 
Requirement When available in Free Routing Airspace, the Conflict Detection Tool for PC 

shall perform mid-term detection of encounters between flights as soon as 
the flights are distributed (and not necessarily assumed) in the sector 

Title Timeliness of Mid-term Conflict Detection support tool in FRA 
Status <Validated> 

Rationale To manage Free Routing operations, the Conflict Detection Tool for PC can 
be essential to support the mid-term detection of encounters. To be efficient, 
the tool needs to detect mid-term encounters as soon as possible prior to 
the entry into the sector.  

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0225 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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 [REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1007 
Requirement In Free Routing Airspace, the mid-term encounters detected by Conflict 

Detection Tool for PC shall be displayed in a way that makes the analysis of 
the conflict geometry understandable for ATCOs 

Title Display of mid-term encounters detected by Conflict Detection tool in FRA 
Status <Validated> 
Rationale To manage Free Routing operations, the Conflict Detection Tool for PC is 

essential to support the mid-term detection of encounters. To be efficient, 
the display of mid-term encounters detected by the tool needs to help to PC 
to easily understand the conflict geometry. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-0001.0023 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1008 
Requirement In Free Routing Airspace, ATC coordination tools shall support the 

negotiation of entry/exit conditions at sector level outside ATS routes and 
with unnamed coordination points 

Title Support tool for negotiation of entry/exit conditions in FRA 
Status <Validated> 
Rationale Coordination of flights in Free Routing across ATSU/sector boundaries 

outside named Coordination Points will need to be supported by the ATC 
systems in order to negotiate entry/exit conditions at sector level. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-07.02-DOD-0001.0002 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1009 
Requirement In Free Routing Airspace, the display of planned 2D trajectory of a selected 

flight shall be possible via direct access on the CWP HMI 
Title Easy display of selected planned 2D trajectory in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, a tool allowing the display of the planned 2D 

trajectory of at least one selected flight is essential for ATCOs to build 
her/his mental image of the situation. To be efficient, the access to the 
display the selected trajectory needs to be direct. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
 
[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1010 
Requirement In Free Routing Airspace, the display of planned 2D trajectory of a selected 

flight shall be instantaneous 
Title Prompt display of selected planned 2D trajectory in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, a tool allowing the display of the planned 2D 

trajectory of at least one selected flight is essential for ATCOs to build 
her/his mental image of the situation. To be efficient, the tool needs to 
display the selected trajectory without delay. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
 

3.2.2.6 Performance requirements for Tactical Separation Assurance 

3.2.2.6.1 Human Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1001 
Requirement In Free Routing Airspace, the ATCOs (Planning Controller and Tactical 

Controller) shall be provided with a tool to determine the minimum distance 
between two selected flights based on the current state vectors 

Title Tool for determination of the minimum distance between two selected flights 
in FRA 

Status <Validated> 
Rationale With no classical route scheme, the ATCO needs a support to analyse the 

air situation and notably the potential loss of separation based on the 
current state vectors.  

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-HMI.0001 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1002 
Requirement In Free Routing Airspace, the ATCOs (the Planning Controller and the 

Tactical Controller) shall be provided with support tool to visualise 
alternative trajectory in case of Direct to a next waypoint by means of a 
CWP HMI function 

Title Visualisation on CWP of alternative trajectory in case of direct flight in FRA 
Status <Validated> 
Rationale Traffic situational awareness in Free Routing Airspace requires any route 

update to be visually considered by the ATCO.  
Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED- FR04.0234 <Full> 
<ALLOCATED_TO> <Functional block> TP&M N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

3.2.2.6.2 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1003 
Requirement When available in Free Routing Airspace, the Conflict Detection Tool for TC 

shall perform detection of tactical encounters involving at least one eligible 
flight  

Title Eligibility for detection of tactical encounters by TCT in FRA 
Status <Validated> 
Rationale Eligible flights for Tactical Conflict Detection tool are to be determined taking 

into account the relevant local factors and procedures, e.g. flights released 
by the upstream sector, assumed flights or flights released and not yet 
assumed to the down-stream sector. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0230 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1004 
Requirement When available in Free Routing Airspace, the Conflict Detection Tool for TC 

shall detect tactical encounters between two flights within a predefined time 
horizon of at least X minutes up to Y minutes 

Title Time horizon of Tactical Conflict Detection support tool in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, the TC would need a support to assess tactical 

situations involving flights that do not follow any familiar route scheme. 
A detection of tactical encounters permits to predict potential loss of 
separation between two tactical trajectories within a maximum time horizon 
(typically 8 minutes as an order of magnitude). 
A minimum time horizon (at least 4mn as an order of magnitude) is also 
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needed for the TC to assess the air situation and take appropriate action if 
necessary to maintain separation between flights. 
To accommodate local relevant factors, this time horizon parameter should 
be locally configurable and assessed according to the sector design. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0230 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1005 
Requirement In Free Routing Airspace, the display of alternative trajectory shall be 

possible in case of Direct to a next waypoint even outside sector / ATSU 
area of responsibility 

Title Display of alternative trajectory in case of Direct in FRA 
Status <Validated> 
Rationale Traffic situational awareness in Free Routing Airspace requires any route 

update to be visually considered by the ATCO. 
Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0234 <Full> 
<ALLOCATED_TO> <Functional block> TP&M N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.1006 
Requirement In Free Routing Airspace, the display of alternative trajectory shall be clearly 

distinguished from that of actual trajectory 
Title Display of alternative trajectory and actual trajectory in FRA 
Status <Validated> 
Rationale Traffic situational awareness in Free Routing Airspace requires any route 

update to be visually considered by the ATCO.  
Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0234 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

3.2.2.7 Performance requirements for Ensuring Trajectory Adherence 

3.2.2.7.1 System performance 
[REQ] 
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Identifier REQ-04.07.02-SPR-FRTA.1002 
Requirement In Free Routing Airspace, the MONA shall permanently and continuously 

check the flight adherence to the tactical trajectory 
Title Continuity of MONA tool for trajectory adherence monitoring in FRA 
Status <Validated> 
Rationale Need for MONA to support TC monitoring of route adherence for FRA of 

flights both in cruise and vertically evolving across ACC/FIR boundaries 
Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0250 <Full> 
<ALLOCATED TO> <Functional block> MONA N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
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3.3 Information Exchange Requirements (IER) 
No new Information Elements exchanged by actors within ATM have been identified in support to 
Free Route operations, which would be neither in the AIRM nor in an external / standard source 
document.  
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4 References and Applicable Documents 
This section identifies the documents (name, reference, source project) the SPR has to comply to or 
to be used as additional inputs for the SPR. 

4.1 Applicable Documents 
This SPR complies with the requirements set out in the following documents: 

[1] Template Toolbox 03.00.00  
https://extranet.sesarju.eu/Programme%20Library/SESAR%20Template%20Toolbox.dot 

[2] Requirements and V&V Guidelines 03.00.00  
https://extranet.sesarju.eu/Programme%20Library/Requirements%20and%20VV%20Guidelin
es.doc 

[3] Templates and Toolbox User Manual 03.00.00  
https://extranet.sesarju.eu/Programme%20Library/Templates%20and%20Toolbox%20User%
20Manual.doc 

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

4.2 Reference Documents 
The following documents were used to provide input / guidance / further information / other: 

[5] B4.1 Updated Step 1 Validation Targets - Aligned with Data Set 13, Ed. 00.01.00 

[6] B4.1 European ATM Master Plan Edition 2 - The Roadmap for Sustainable Air Traffic 
Management 

[7] B4.2 SESAR Concept of Operations Step 1 Final Edition, Ed. 02.02.00 

[8] C02-D2 Performance Plan (pan-European regional and national) for ATM-MP Ed. 3, Edition 
01.00.03 

[9] ED-133 Flight Object Interoperability Specification, June 200910 

[10] EUROCONTROL ERNIP, Part 1, European Airspace Design Methodology Guidelines - 
General principles and technical specifications for airspace design, Edition 1.6, June 2016 

[11] EUROCONTROL ERNIP, Part 2, European ATS Route Network – Version 2015/2018-19, 
Edition June 2015 

[12] EUROCONTROL Network Operations Portal (NOP) - Route Availability Document (RAD) 
http://www.nm.eurocontrol.int/RAD/index.html 

[13] EUROCONTROL Performance Review Report 2013, An Assessment of Air traffic 
Management in Europe during the Calendar Year 2013, May 2014 

[14] EUROCONTROL STATFOR Medium term forecast, February 2015 

[15] ICAO Document 9854 Global Air Traffic Management Operational Concept 

[16] ICAO Document 9613 Performance Based Navigation (PBN) Manual, Edition 4 

[17] ICAO Document 4444 PANS-ATM 

[18] ATM Master Plan, Data Set 16, 31 May 2016 

[19] SESAR European ATM Architecture (EATMA) V7.0  
https://www.eatmportal.eu/working/data/services 

                                                      
10 This draft version of the Flight Object Interoperability Specification published by EUROCAE will be adapted to 
fit in the overall concept taking into account the results of the SESAR validation activities. 
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[20] SESAR The European ATM Master Plan, Edition 2015  
http://ec.europa.eu/transport/modes/air/sesar/doc/eu-atm-master-plan-2015.pdf 

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

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

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

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

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

[26] SJU Free Route Task Force final report, Edition 00.01.00  
https://extranet.sesarju.eu/releasehome/OFA03.01.03/Working%20Library/Free%20Route%2
0Task%20Force/Free%20Route%20Task%20Force%20Conclusions%20V00.01.00.doc 

[27] 01.09-D2 WE-FREE Demonstration Report, Edition 00.00.06, May 2014 

[28] 02.01-D12 FRAMaK – Final Project Report (Demonstration Report), Edition 00.02.03, July 
2014 

[29] LSD.01.05-D3 FREE SOLUTIONS Demonstration Report, Edition 00.03.03, July 2016 

[30] 04.03-M602 Validation Report of EXE-04.03-VP-797, Edition 00.01.00,  September 2016 

[31] 04.03-M603 Validation Report of EXE-04.03-VP-798, Edition 00.01.00, September 2016 

[32] 04.07.02-D28 OSED_4, Edition 00.01.00, August 2016  

[33] 04.07.02-D37 Free Route Operational Service and Environment Definition (OSED) for Step 1 
- Iteration 2, Edition 00.02.01, January 2015 

[34] 07.05.03-D35 Validation Report for Step 1 User Preferred Routing, Edition 00.02.00, 
December 2013 

[35] 11.01.05-D23 Contribution to EXE-04.03-VP-797- Free Route Step 1 V2 Validation Report, 
Edition 00.01.00, August 2016 
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A.1.4 OPA 

A.1.4.1 OPA Methodology for SPR 
The performance assessment process, shown in B05 Performance Assessment Methodology for 
Step1 SESAR timeframe Figure 9 is divided into four main phases, which are performance framework 
definition, qualitative assessment, quantitative assessment, and analysis. In details the four steps are 
as follows. 

• For the performance framework definition the scope is defined first, which means selecting 
the KPAs, Key Performance Indicators (KPIs) and Influencing Factors (IFs) considered in the 
performance assessment. Based on the selected KPAs, Influence Diagrams have to be 
developed, chosen from previous work, or obtained from WP B4.1.  

• The qualitative assessment contains two subparts. At first, an assessment of the impact of 
individual Operational Improvements (OI) steps on influencing factors has to be made by 
means of defining benefits mechanisms, followed by a qualitative aggregation of OI steps’ 
benefits to influencing factors.  

• For the quantitative assessment, first quantitative models have to be established from 
qualitative ones. Then, the quantitative evidence has to be collected from validation 
experiments, or estimated with help of expert groups. Finally, the quantitative benefits are 
aggregated to the KPA level.  

• The analysis starts with a maturity assessment, which is collecting additional information for 
passing the transition criteria of the V3 validation phase. The subsequent gap analysis is 
limited to a subset KPAs and KPIs for which draft targets are defined by B4.1 [5]. The 
analysis phase finishes with conclusions drawing and recommendations provision. 

Bearing in mind this classification, the technique proposed for this SPR covers aspects of this B05 
performance process. In the context of this project has been set a methodology that, following the 
B05 idea, performs the performance assessment based on contents coming from project Benefit 
Mechanism, OSED and Validation Reports of various exercises and joined from expert people internal 
to the project.  

 

Figure 9: B05 performance assessment process  
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A.2 Safety and Performance Recommendations  
This section describes the safety and performance recommendations related to the SESAR Solutions 
#32 and #33. The recommendations show traceability to the operational requirements (applicable to 
Processes and Services (P&S)) as described in the OSED. 

Recommendations have been written using SESAR Requirements and V&V Guidelines [2]. 

Their description uses the layout described in  SESAR Templates and Toolbox User Manual [3]. 

Note to the reader: The safety and performance recommendations listed hereafter (that use the 
operative verb “should”) are considered as ”Important” to improve the safety and performance 
aspects of the SESAR Solutions #32 and #33 in all applicable environments. 

These recommendations are linked to optional operational procedures / supporting technologies and 
have to be considered as recommended practice where applicable taking into account the local AU or 
ATS environment characteristics. 

It has been adopted the same principles to identify the Safety and Performance Recommendations 
than for the Requirements in section 3, apart from the Reference number which is as follows: 

• XXYY: Reference number defined as a sequence of four digits, the two first digits indicating 
if the recommendation relates to safety or performance and the two last being an increment 
in the numbering, i.e. 
o XX:  

• 02 for Safety functional recommendation 
• 11 for Performance recommendation 

o YY: Incremented for each recommendation  

 

A.2.1 SESAR Solution #32 - Direct Routing across ACC/FIR borders 
and in high complexity environments 

A.2.1.1 Safety recommendations 

A.2.1.1.1 Functional safety recommendations for BT/MT Flight Planning  
 [REQ] 
Identifier REQ-04.07.02-SPR-DRFP.0201 
Requirement ANSP, Airspace Users and Network Manager should have the same level of 

information in flight planning phase regarding flight profile and routing in 
Direct Routing environment 

Title Flight profile information collection and distribution in Direct Routing 
environment 

Status <Validated> 
Rationale Such “level of information” will concern both the initial flight plan intentions 

and any subsequent revisions to this information. 
Same level of information does not necessarily means same data. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_001 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0110 <Full> 
<ALLOCATED_TO> <Functional block> Flight Management N/A 
<ALLOCATED TO> <Functional block> FPLD N/A 

 

A.2.1.1.2 Functional safety recommendations for Airspace Management  
 [REQ] 
Identifier REQ-04.07.02-SPR-DRAM.0201 
Requirement Direct segments leading to conflict close to sector/ATSU boundaries should 

not be defined/published in Direct Routing environment 
Title Avoid direct segments leading to conflict in border of the sector 
Status <Validated> 
Rationale Sector close to sector boundaries might lead to complex unsafe situation. 

Most conflict in border of the sector induces high workload. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_006 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0111 <Full> 

 

A.2.1.1.3 Functional safety recommendations for ATFCM  
No functional safety recommendation relating to ATFCM for Direct Routing operations across ACC 
borders and in high complexity environments. 

A.2.1.1.4 Functional safety recommendations for Planning Separation 
Assurance 

 [REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0201 
Requirement In support to Direct Routing operations across ACC/FIR borders, the display 

of planned 2D trajectory of a selected flight should be possible beyond the 
ATSU boundary 

Title Display of selected planned 2D trajectory in cross-border Direct Routing 
environment 

Status <Validated> 
Rationale In complex Direct Routing operations, a tool allowing the display of the 

planned 2D trajectory of at least one selected flight is essential for ATCOs to 
build her/his mental image of the situation. In case of Direct routings across 
ACC/FIR borders, the displayed trajectory would need to be possible beyond 
the ATSU boundary. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_024 of the Safety Assessment Report in section A.1.1 

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
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Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0240 <Full> 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0202 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

should be provided with a CWP HMI facility to unambiguously identify a 
selected flight to the Planning Controller of any adjacent sector, for the 
purpose of inter-sector coordination 

Title Point of a selected aircraft between two sectors in direct routing 
environment 

Status <Validated> 
Rationale With lack of named Coordination Point, ability to communicate 

unambiguously about a given aircraft will ease the coordination of flight 
between ATCOs of adjacent sectors. However experience of early Direct 
Routing implementation has shown that this is not mandatory for ATCO to 
be provided with such a functionality (ATCOs can ensure coordination with 
phone and/or electronic coordination of flights inside the FRA) 
CWP HMI facility could be a trajectory display/editor, and not necessarily a 
point-out functionality 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_023 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0215 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0203 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

should be provided with a What-if facility to support the negotiation of 
coordination conditions 

Title Coordination What-if in Direct Routing environment 
Status <Validated> 
Rationale With no fixed coordination point, the coordination of flights in direct routing 

environment would take advantage of a support to unambiguously 
exchange about a given aircraft. 
In IOP environment, conflict detection could be handled at sector level 
before coordination of flight, thus this functionality is nice-to-have rather 
than an essential function. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
see SO_DRA_023 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 



Project Number 04.07.02 Edition 00.01.03 
D63 - Free Route Safety and Performance Requirements (SPR) for Step 1 

 152 of 166 
©SESAR JOINT UNDERTAKING, 2015. Created by DSNA, ENAV, NORACON, FLY4D, HONEYWELL and AIRBUS for the 
SESAR Joint Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint 
with approval of publisher and the source properly acknowledged 
 

[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0228 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0204 
Requirement In Direct Routing environment of high complexity, the ATCOs (Planning 

Controller and Tactical Controller) should be provided with support tool to 
determine the minimal predicted separation between two selected flights on 
their planned trajectories within the area of interest of the sector 

Title Minimal predicted separation between two selected flights in Direct Routing 
environment 

Status <Validated> 
Rationale With no classical route scheme, the ATCO needs a support to analyse the 

air situation and notably the potential loss of separation between two 
planned trajectories.  
This support has to be provided at least within the Area of Responsibility 
(such a tool is considered as baseline).  
Support within the whole Area of Interest of the sector will limit the need for 
coordination, particularly for conflict in border of the sector, but is not 
considered as mandatory. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_025 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0242 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.0205 
Requirement In Direct Routing environment of high complexity, Conflict Detection / 

Resolution Tool for PC should handle predicted infringement of active ARES 
(within the area of interest) by flights 

Title Prediction of infringement of active ARES in Direct Routing environment 
Status <Validated> 
Rationale With no classical route scheme, the ATCOs need a support to identify the 

flight that might infringe an active ARES. This is particularly true in 
environment with AFUA where dimension of the active ARES can vary from 
one day to the other. 
This support has to be provided at least within the Area of Responsibility 
(such a tool is considered as baseline).  
Support within the whole Area of Interest of the sector will limit the need for 
coordination, particularly for ARES in border of the sector, but is not 
considered as mandatory. 
For example, the display of both the ARES (both the structure and the real-
time status update) and the planned trajectory will permit to visually detect 
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any 2D-encounter 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_028 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0227 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

A.2.1.1.5 Functional safety recommendations for Tactical Separation 
Assurance 

 [REQ] 
Identifier REQ-04.07.02-SPR-DRTC.0201 
Requirement In Direct Routing environment of high complexity, the Tactical Controller 

should be provided with trajectory-based Conflict Detection Tool to support 
the mid-term detection of encounters between two flights 

Title Mid-term Conflict Detection support tool for Tactical Separation in Direct 
Routing environment 

Status <Validated> 
Rationale To manage Direct Routing operations in high complexity airspace, it is 

deemed useful to support the TC to assess the global air situation. Such a 
global assessment may lead the TC to anticipate and optimize the 
resolution of tactical conflicts. 

A mid-term detection of encounters permits to predict potential loss of 
separation between two planned trajectories of interest for the sector (20 
minutes time horizon as an order of magnitude).  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_026 of the Safety Assessment Report in section A.1.1 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0232 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.0202 
Requirement In Direct Routing environment of high complexity, the Tactical Controller 

should be provided with a Conflict Detection Tool to support the detection of 
tactical encounters between two flights 

Title Tactical Conflict Detection support tool in Direct Routing environment 
Status <Validated> 
Rationale To manage Direct Routing operations in high complexity airspace, the TC 

would need a support to assess tactical situations involving flights that do 
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not follow any familiar route scheme. 
A detection of tactical encounters permits to predict potential loss of 
separation between two tactical trajectories with a a predefined time 
horizon. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO DRA 029 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0230 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTC.0203 
Requirement In Direct Routing environment of high complexity, the Tactical Controller 

should be provided with a tactical What-Else probing 
Title Tactical What-Else in Direct Routing environment 
Status <Validated> 
Rationale In an airspace where a high proportion of aircraft may evolve in the vertical 

dimension, it is very useful for the TC to be provided with a support to solve 
tactical conflicts. 
It may also happen that, due to DCTs, conflicts occur between two 
trajectories with small angle, requiring an uneasy and unfamiliar resolution. 
It may also happen that two conflicts occur closely but not sharing the same 
crossing point, which unease their mutual resolution. 
In such cases, supporting tools for conflict resolution are welcome. 
A tactical What-else probing assesses the impact of several speculative 
tactical trajectories (and associated data arising from What-If Probing) on 
the occurrence of predicted encounters. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_030 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0236 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 

 

A.2.1.1.6 Functional safety recommendations for Ensuring Trajectory 
Adherence 

[REQ] 
Identifier REQ-04.07.02-SPR-DRTA.0201 
Requirement In Direct Routing environment of high complexity, the ATCOs should be 

supported by a MONA tool to monitor the  flight adherence to the tactical 
trajectory 
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Title Route adherence monitoring in Direct Routing environment 
Status <Validated> 
Rationale In Direct Routing operations in high complexity airspace, the ATCOs can 

hardly monitor by themselves the route adherence of flights with an 
unfamiliar route (particularly when a significant number of direct segments 
are published). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_DRA_033 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0250 <Full> 
<ALLOCATED TO> <Functional block> MONA N/A 

 

A.2.1.1.7 Functional safety recommendations for Ground-Based Safety Nets 
No functional safety recommendation relating to Ground Based Safety Nets for Direct Routing 
operations across ACC/FIR borders and in high complexity environments. 

 

A.2.1.2 Performance recommendations 

A.2.1.2.1 Performance recommendations for BT/MT Flight Planning 

A.2.1.2.1.1 Operational efficiency (including fuel efficiency) 
[REQ] 
Identifier REQ-04.07.02-SPR-DRFP.1101 
Requirement Airspace Users should use an automated tool to support optimized flight 

planning in Direct Routing environment 
Title Support to Flight Planning of Direct Routings by AU 
Status <Validated> 
Rationale The support provided to Airspace Users would need to be automated and 

allow efficient flight planning according to their needs, e.g. mapping tool, 
automatic Flight Planning tool, etc. 
This support tool would be necessary to deal with the huge amount of data 
to be considered and will be useful to determine an optimised flight plan. 
 
A tool visualising all Direct Segments constituting a Direct Routing can help 
Airspace Users as only Direct Segments constituting a Direct Routing is 
expected to be published, not Direct Routings. 
An automatic flight planning tool capable of handling Direct Segments and 
determine optimum fight plan in Direct Routing environment is another 
option. 

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
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<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR11.0182 <Full> 
<ALLOCATED TO> <Functional block> Data Management N/A 
<ALLOCATED_TO> <Functional block> Flight Management N/A 
 

A.2.1.2.2 Performance recommendations for Airspace Management 

A.2.1.2.2.1 Operational Efficiency (including fuel efficiency) 
[REQ] 
Identifier REQ-04.07.02-SPR-DRAM.1101 
Requirement In Direct Routing environment of high complexity, the number of short Direct 

Segments subject to RAD restrictions should be kept as low as possible 
Title Limited number of short Direct Segments in a Direct Routing environment 
Status <Validated> 
Rationale There might be a flight planning issue (from AU’s perspective) if too many 

short Direct Segments with complex restrictions are published for the whole 
European airspace. 

Category <Performance> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR07.0141 <Full> 

 

A.2.1.2.3 Performance recommendations for ATFCM  
No performance recommendation relating to ATFCM for Direct Routing operations across ACC 
borders and in high complexity environments. 

A.2.1.2.4 Performance recommendations for Planning Separation Assurance 

A.2.1.2.4.1 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1101 
Requirement In Direct Routing environment of high complexity, ATC coordination tools 

should support the negotiation of entry/exit conditions at sector level outside 
ATS routes and with unnamed coordination points 

Title Support tool for negotiation of entry/exit conditions in Direct Routing 
environment 

Status <Validated> 
Rationale To be efficient, coordination of flights in Direct Routing across ATSU/sector 

boundaries outside named Coordination Points would need to be supported 
by the ATC systems in order to negotiate entry/exit conditions at sector 
level. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0211 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
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[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1102 
Requirement In Direct Routing environment of high complexity, the Conflict Detection 

Tool for PC should inform the controller about all relevant mid-term 
encounters: 

• involving at least of one distributed flight  
• and with detected conflict located within the sector area of interest 

Title Mid-term detection of relevant encounters by support tool in Direct Routing 
environment 

Status <Validated> 
Rationale To manage complex Direct Routing operations, the Conflict Detection Tool 

for PC is essential to support the mid-term detection of encounters. To be 
efficient, the tool would need to detect all relevant mid-term encounters in 
the sector area of interest. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

A.2.1.2.4.2 Human Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-DRPC.1103 
Requirement In Direct Routing environment of high complexity, the Planning Controller 

should be able to propose a conflict resolution action to the Tactical 
Controller by means of a CWP HMI function  

Title Proposal of a conflict resolution action through CWP in Direct Routing 
environment 

Status <Validated> 
Rationale To manage Direct Routing operations in high complexity airspace, it is 

deemed useful to support the TC in the management of tactical encounters. 
The proposal of a conflict resolution action by the PC by means of a CWP 
HMI function (e.g. free text added to aircraft label) might be helpful. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-DR04.0220 <Full> 
<ALLOCATED TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

A.2.1.2.5 Performance recommendations for Tactical Separation Assurance 
No performance recommendation relating to Tactical Separation Assurance in Direct Routing across 
ACC/FIR borders and in high complexity environments. 
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A.2.1.2.6 Performance recommendations for Ensuring Trajectory Adherence 
No performance recommendation relating to Trajectory Adherence monitoring in Direct Routing 
across ACC/FIR borders and in high complexity environments. 

A.2.1.2.7 Performance recommendations for Ground-Based Safety Nets 
No performance recommendation relating to Ground Based Safety Nets in Direct Routing across 
ACC/FIR borders and in high complexity environments. 

A.2.2 SESAR Solution #33 - Free Routing across ACC/FIR within 
permanently low to medium complexity environments 

A.2.2.1 Safety recommendations 

A.2.2.1.1 Functional safety recommendations for BT/MT Flight Planning  
No safety recommendation relating to BT/MT in Planning for Free Routing across ACC/FIR borders 
within low to medium complexity environments. 

A.2.2.1.2 Functional safety recommendations for Airspace Management  
No safety recommendation relating to Airspace Management for Free Routing operations across 
ACC/FIR borders within low to medium complexity environments. 

A.2.2.1.3 Functional safety recommendations for ATFCM 
No functional safety recommendation relating to ATFCM for Free Routing operations across ACC/FIR 
borders within low to medium complexity environments. 

A.2.2.1.4 Functional safety recommendations for Planning Separation 
Assurance 

 [REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0201 
Requirement In Free Routing Airspace, the Planning Controller should be provided with a 

CWP HMI facility to unambiguously identify a selected flight to the Planning 
Controller of any adjacent sector, for the purpose of inter-sector 
coordination 

Title Point of a selected aircraft between two sectors in FRA 
Status <Validated> 
Rationale With no airspace reference, ability to communicate unambiguously about a 

given aircraft will ease the coordination of flight between ATCOs of adjacent 
sectors. However experience of early FRA implementation has shown that 
this is not mandatory for ATCO to be provided with such a functionality 
(ATCOs can ensure coordination with phone and/or electronic coordination 
of flights inside the FRA) 
CWP HMI facility could be a trajectory display/editor, and not necessarily a 
point-out functionality 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_025 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0215 <Full> 
<ALLOCATED_TO> <Functional block> C&T N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0202 
Requirement In Free Routing Airspace, the Planning Controller should be provided with a 

What-if facility to support the negotiation of coordination conditions 
Title Coordination What-if in FRA 
Status <Validated> 
Rationale With no airspace reference, the coordination of flights in Free Routing 

Airspace would take advantage of a support to unambiguously exchange 
about a given aircraft. 
In IOP environment, conflict detection could be handled at sector level 
before coordination of flight, thus this functionality is nice-to-have rather 
than an essential function. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
see SO FRA 025 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0216 <Full> 
<ALLOCATED TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0203 
Requirement In Free Routing Airspace, the ATCOs (Planning Controller and Tactical 

Controller) should be provided with support tool to determine the minimal 
predicted separation between two selected flights on their planned 
trajectories within the area of interest of the sector 

Title Minimal predicted separation between two selected flights in FRA 
Status <Validated> 
Rationale With no route scheme, the ATCOs need a support to analyse the air 

situation and notably the potential loss of separation between two planned 
trajectories. 
This support has to be provided at least within the Area of Responsibility 
(such a tool is considered as baseline).  
Support within the whole Area of Interest of the sector will limit the need for 
coordination, particularly for conflict in border of the sector, but is not 
considered as mandatory. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_029 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0242 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0204 
Requirement In Free Routing Airspace of stable low complexity, the Planning Controller 

should be provided with trajectory-based Conflict Detection Tool to support 
the mid-term detection of encounters between two flights 

Title Mid-term Conflict Detection support tool in FRA of low complexity 
Status <Validated> 
Rationale In Free Routing Airspace, the PC needs a support to assess the global air 

situation including flights that follow an unfamiliar route scheme. Also 
conflicts may occur at border between two sectors and the PC needs a 
support to detect such conflicts in advance. 
A mid-term detection of encounters permits to predict potential loss of 
separation between two planned trajectories of interest for the sector (20 
minutes time horizon as an order of magnitude). 
This functionality is considered as a nice-to-have in stable low complexity 
environment.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 030 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0222 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0205 
Requirement In Free Routing Airspace, Conflict Detection / Resolution Tool for Planning 

Controller should handle predicted infringement of active ARES (within the 
area of interest of the sector) by flights 

Title Prediction of infringement of active ARES in FRA 
Status <Validated> 
Rationale With no route scheme, the ATCOs need a support to identify the flight that 

might infringe an active ARES. This is particularly true in environment with 
AFUA where dimension of the active ARES can vary from one day to the 
other. 
This support has to be provided at least within the Area of Responsibility 
(such a tool is considered as baseline).  
Support within the whole Area of Interest of the sector will limit the need for 
coordination, particularly for ARES in border of the sector, but is not 
considered as mandatory. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_031 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
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Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0206 
Requirement In Free Routing Airspace, ATCOs (Planning Controller and Tactical 

Controller) should be provided with a tool detecting the potential crossing 
between the planned trajectory of the aircraft and active en-route stack in 
the sector 

Title Detection of potential crossing between the planned trajectory and active 
en-route stack in FRA 

Status <Validated> 
Rationale Considering that there will be no strategic separation between trajectories of 

the aircraft and stack En Route, in free routing environment, it might be 
difficult for the ATCO to detect a crossing of an active en-route stack. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 032 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0220 <Partial> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.0207 
Requirement In support to Free Routing operations across ACC/FIR borders, the display 

of planned 2D trajectory of a selected flight should be possible beyond the 
ATSU boundary 

Title Display of selected planned 2D trajectory in cross-border FRA 
Status <Validated> 
Rationale In Free Routing Airspace, a tool allowing the display of the planned 2D 

trajectory of at least one selected flight is essential for ATCOs to build 
her/his mental image of the situation. In case of Free Routing across 
ACC/FIR borders, the displayed trajectory would need to be possible 
beyond the ATSU boundary. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_028 of the Safety Assessment Report in section A.1.1 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0240 <Full> 
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<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
 

A.2.2.1.5 Functional safety recommendations for Tactical Separation 
Assurance  

 [REQ] 
Identifier REQ-04.07.02-SPR-FRTC.0201 
Requirement In Free Routing Airspace, the Tactical Controller should be provided with 

trajectory-based Conflict Detection Tool to support the mid-term detection of 
encounters between two flights 

Title Mid-term Conflict Detection support tool for Tactical Separation in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, it is deemed useful to support the TC to assess 

the global air situation. Such a global assessment may lead the TC to 
anticipate and optimize the resolution of tactical conflicts. 
A mid-term detection of encounters permits to predict potential loss of 
separation between two planned trajectories of interest for the sector (20 
minutes time horizon as an order of magnitude). 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_030 of the Safety Assessment Report in section A.1.1 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0232 <Full> 
<ALLOCATED_TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRTC.0202 
Requirement In Free Routing airspace, the Tactical Controller should be provided with a 

Conflict Detection Tool to support the detection of tactical encounters 
between two flights 

Title Tactical Conflict Detection support tool in FRA 
Status <Validated> 
Rationale In Free Routing Airspace, the TC would need a support to assess tactical 

situations involving flights that do not follow any familiar route scheme. 
A detection of tactical encounters permits to predict potential loss of 
separation between two tactical trajectories with a predefined time horizon. 
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO FRA 033 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Real Time Simulation> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0230 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED TO> <Functional block> CHMI N/A 
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A.2.2.1.6 Functional safety recommendations for Ensuring Trajectory 
Adherence 

No functional safety recommendation relating to Trajectory Adherence monitoring for Free Routing 
operations across ACC/FIR borders within low to medium complexity environments. 

A.2.2.1.7 Functional safety recommendations for Ground-Based Safety Nets 
 

 [REQ] 
Identifier REQ-04.07.02-SPR-FRSN.0201 
Requirement STCA settings should be adapted to free routing operations 
Title STCA settings in FRA 
Status <Validated> 
Rationale There might be a need to adapt the settings of the STCA system to the free 

routing environment  
 
This recommendation is justified by Safety Assessment: see Safety 
Objective SO FRA 036 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0810 <Full> 
<ALLOCATED TO> <Functional block> SNET N/A 

 

[REQ] 
Identifier REQ-04.07.02-SPR-FRSN.0202 
Requirement APW settings should be adapted to free routing operations 
Title APW settings in FRA 
Status <Validated> 
Rationale There might be a need to adapt the settings of the APW system to the free 

routing environment.  
 
This requirement is justified by Safety Assessment: see Safety Objective 
SO_FRA_037 of the Safety Assessment Report in section A.1.1 

Category <Safety> 
Validation Method <Expert Group (Judgement Analysis)> 
Verification Method  
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0820 <Full> 
<ALLOCATED_TO> <Functional block> SNET N/A 

 

A.2.2.2 Performance recommendations 

A.2.2.2.1 Performance recommendations for BT/MT Flight Planning 
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No performance recommendation relating to BT/MT Flight Planning for Free Routing operations 
across ACC/FIR borders within low to medium complexity environments. 

A.2.2.2.2 Performance recommendations for Airspace Management 
No performance recommendation relating to Airspace Management for Free Routing operations 
across ACC/FIR borders within low to medium complexity environments. 

A.2.2.2.3 Performance recommendations for ATFCM  
No performance recommendation relating to ATFCM for Free Routing operations across ACC/FIR 
borders within low to medium complexity environments. 

A.2.2.2.4 Performance recommendations for Planning Separation Assurance 

A.2.2.2.4.1 Human Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1101 
Requirement In Free Routing Airspace, the Planning Controller should be able to propose 

a conflict resolution action to the Tactical Controller by means of a CWP 
HMI function 

Title CWP HMI function for proposal of conflict resolution in FRA 
Status <Validated> 
Rationale To manage Free Routing operations, it is deemed useful to support the TC 

in the management of tactical encounters. 
The proposal of a conflict resolution action by the PC by means of a CWP 
HMI function (e.g. free text added to aircraft label) might be helpful. 

Category <Performance> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.02-OSED-FR04.0243 <Full> 
<ALLOCATED TO> <Functional block> C&T N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 
<APPLIES TO> <Operational Focus Area> OFA03.01.03 N/A 

 

A.2.2.2.4.2 System Performance 
[REQ] 
Identifier REQ-04.07.02-SPR-FRPC.1102 
Requirement In Free Routing Airspace, the Conflict Detection Tool for PC should inform 

the controller about all relevant mid-term encounters: 
• involving at least one distributed flight and 
• with detected conflict located within the sector area of interest 

Title Mid-term detection of relevant encounters by support tool in FRA 
Status <Validated> 
Rationale In Free Routing Airspace defined at a large geographical scale, sectors 

cannot be designed to ensure that crossing points are all internal to a sector 
and far from the sector boundaries. 
To manage Free Routing operations, the Conflict Detection Tool for PC is 
essential to support the mid-term detection of encounters. To be efficient, 
the tool would need to detect all relevant mid-term encounters in the sector 
area of interest.  

Category <Performance> 
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Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.02-DOD-0001.0023 <Full> 
<ALLOCATED TO> <Functional block> CONF N/A 
<ALLOCATED_TO> <Functional block> CHMI N/A 
<APPLIES_TO> <Operational Focus Area> OFA03.01.03 N/A 

 

A.2.2.2.5 Performance recommendations for Tactical Separation Assurance 
No performance recommendation relating to Tactical Separation Assurance for Free Routing 
operations across ACC/FIR borders within low to medium complexity environments 

A.2.2.2.6 Performance recommendations for Ensuring Trajectory Adherence 
No performance recommendation relating to Trajectory Adherence monitoring for Free Routing 
operations across ACC/FIR borders within low to medium complexity environments. 

A.2.2.2.7 Performance recommendations for Ground-Based Safety Nets 
No performance recommendation relating to Ground-based Safety Nets for Free Routing operations 
across ACC/FIR borders within low to medium complexity environments. 
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