
EUROCONTROL Specification for
Monitoring Aids

EUROCONTROL

Edition: 2.0
Edition Date: 03/03/2017
Reference nr: EUROCONTROL-SPEC-0142



EUROPEAN ORGANISATION  
FOR THE SAFETY OF AIR NAVIGATION  

 
 

 
 
 
 
 
 
 
 
 

 
 

EUROCONTROL Specification for 
Monitoring Aids 

 

DOCUMENT IDENTIFIER: EUROCONTROL-SPEC-0142 

 
 
 

 Edition Number : 2.0  
 Edition Date : 03/03/2017 
 Status : Released Issue 
 Intended for : General Public 
 Category : EUROCONTROL Specification 



EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0  Released Issue  Page ii 

DOCUMENT CHARACTERISTICS 
 

TITLE 

EUROCONTROL Specification for Monitoring Aids  

Publications Reference: SPEC-0142 
 ISBN Number: 978-2-87497-086-3 

Document Identifier Edition Number: 2.0 
EUROCONTROL-SPEC-0142 Edition Date: 03/03/2017 

Abstract 
This document provides system requirements for Monitoring Aids (MONA). 

Keywords 

Monitoring Aids Trajectory 
Prediction 

Medium-Term 
Conflict Alert Free Route 

    
    

Contact Person(s) Tel Unit 
Stephen MORTON  +32 2 729 3492 ATM/RDS/ATS 
   
 

STATUS, AUDIENCE AND ACCESSIBILITY 
Status Intended for Accessible via 

Working Draft  General Public  Intranet  
Draft  EUROCONTROL  Extranet  
Proposed Issue  Restricted  Internet (www.eurocontrol.int)  
Released Issue    
 

http://www.eurocontrol.int/




EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0  Released Issue  Page iv 

DOCUMENT CHANGE RECORD 
The following table records the complete history of the successive editions of the present 

document. 
 

Edition 
Number 

Edition 
Date Reason for Change 

Pages 
Affected 

0.1 7/7/2008 First Draft  All 

0.2 4/11/2008 Internal Review and Final FASTI Comments All 

0.3 16/6/2009 ODT Informal Consultation All 

1.0 15/07/2010 Released issue All 

1.1 04/07/2016 Updates to support the Deployment Programme 2016 All 

1.2 28/10/2016 NETOPS informal consultation All 

2.0 03/03/2017 Released issue All 

 

 

 

 

 

 

 

Publications 
EUROCONTROL Headquarters 
96 Rue de la Fusée 
B-1130 BRUSSELS 
 
Tel:  +32 (0)2 729 4715 
Fax:  +32 (0)2 729 5149 
E-mail:  publications@eurocontrol.int 

 

 

mailto:publications@eurocontrol.int


EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0  Released Issue  Page v 

TABLE OF CONTENTS 
 

DOCUMENT CHARACTERISTICS............................................................................................... II 
DOCUMENT APPROVAL ............................................................................................................ III 
DOCUMENT CHANGE RECORD ................................................................................................ IV 

TABLE OF CONTENTS ................................................................................................................ V 

EXECUTIVE SUMMARY ............................................................................................................. VI 
1 INTRODUCTION ................................................................................................................... 1 

1.1. Purpose .......................................................................................................................... 1 

1.2. Scope ............................................................................................................................. 1 

1.3. Applicability ..................................................................................................................... 2 

1.4. Conventions .................................................................................................................... 2 

1.5. Definitions ....................................................................................................................... 2 

1.6. Abbreviations .................................................................................................................. 3 

1.7. Reference Material .......................................................................................................... 4 

1.8. Document Structure ........................................................................................................ 5 

2 MONITORING AIDS OVERVIEW .......................................................................................... 6 

2.1. Context ........................................................................................................................... 6 

2.2. Conformance Monitoring ................................................................................................. 6 

2.3. Automatic Reminders ...................................................................................................... 7 

3 FUNCTIONAL REQUIREMENTS .......................................................................................... 8 

3.1. Conformance Monitoring ................................................................................................. 8 

3.1.1 Lateral Conformance ................................................................................................... 8 

3.1.2 Longitudinal Conformance ........................................................................................... 9 

3.1.3 Vertical Conformance .................................................................................................. 9 

3.1.4 Progress Monitoring .................................................................................................. 10 

3.2. Automatic Reminders .................................................................................................... 11 

3.3. Downlinked Aircraft Parameters (DAP) Monitoring ........................................................ 11 

 

 
ANNEXES 
 

Annex A: Guidelines For The Use of The EUROCONTROL Specification for Monitoring Aids .... 13 
 



EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0  Released Issue  Page vi 

EXECUTIVE SUMMARY 
 

This EUROCONTROL Specification provides system requirements for Monitoring Aids (MONA). 

The purpose of MONA is to assist the controller in the routine monitoring of the traffic situation, 
warning the controller when aircraft deviate from their planned route or clearances, reminding the 
controller of actions that need to be performed, and keeping the trajectories updated with the 
progress of the flights. 

The document describes objectives to be achieved and system requirements describing a 
behaviour of the system that achieves the objectives. 
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1 INTRODUCTION 

1.1. Purpose 
The Single European Sky ATM Research (SESAR) programme is the European Air Traffic 
Management (EATM) modernisation programme, combining technological, economic and 
regulatory aspects and using the Single European Sky (SES) legislation to synchronise the plans 
and actions of the different stakeholders and federate resources for the development and 
implementation of the required improvements throughout Europe. 

The original version of this specification supported, notably, the SESAR ATM Deployment 
Sequence [SESAR-D4] which describes the operational improvements steps that make-up the 
three implementation phases to achieve SESAR full deployment. Implementation Phase 1, 
addressing developments in the 2008-2012 timeframe, defines, inter alia, the deployment of 
“Automated Assistance to ATC Planning for Preventing Conflicts in Enroute Airspace” and 
“Automated Flight Conformance Monitoring”. In this way, the document specified requirements for 
monitoring aids within the context of the SESAR baseline system as defined by [SESAR-D4]. 

This update of the specification supports the SESAR Deployment Manager’s Deployment 
Programme 2016 [DP-2016], which provides the project view for full implementation of the Pilot 
Common Projects (PCP). In particular, [DP-2016] identifies coherent families of implementation 
activities, underpinning the deployment of the 6 ATM Functionalities in the PCP. The family   3.2.1 
- Upgrade of ATM systems (NM, ANSPs, AUs) to support Direct Routings (DCTs) and Free 
Routing Airspace (FRA) - is of direct relevance to this specification, while family 1.2.5 - Implement 
Advanced RNP routes below Flight Level 310 - has indirect links with this specification.  

This document is also consistent with the following essential requirements of Annex II of 
the Single European Sky (SES) Interoperability Regulation (EC) No 552/2004, as amended by 
Regulation (EC) 1070/2009: 

“The EATMN, its systems and their constituents shall support, on a coordinated basis, new 
agreed and validated concepts of operation that improve the quality, sustainability and 
effectiveness of air navigation services, in particular in terms of safety and capacity.” 

“Flight data processing systems shall accommodate the progressive implementation of 
advanced, agreed and validated concepts of operation for all phases of flight, in particular 
as envisaged in the ATM Master Plan.” 

The document also supports the European Single Sky Implementation (ESSIP) objective 
ATC12.1, for the implementation of automated support for conflict detection, resolution support 
information and conformance monitoring. 

This specification has been developed and updated in collaboration with operational stakeholders 
(mainly ANSPs) and ATM ground systems manufacturing industry and will be maintained under 
the EUROCONTROL Advisory Framework. 

The specification may be used by Air Navigation Service Providers (ANSPs) in the planning and 
procurement of ATM systems that form the SESAR Baseline.  

1.2. Scope 
The requirements for MONA cover three distinct functions as follows: 

1. The detection and notification to the controller of deviances of the aircraft from their 
planned route or clearances; 

2. The provision of reminders to the controller of routine actions to be performed; 

3. The update of the trajectory to reflect the actual progress of the aircraft. 
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Operational requirements for MONA were produced as part of the European Air Traffic Control 
Harmonisation and Integration Programme (EATCHIP) managed by the European Organisation 
for the Safety of Air Navigation (EUROCONTROL) and documented in the EATCHIP Operational 
Requirements Document for MONA [EATM-MONA].  

In the nine years following publication of [EATM-MONA] a number of implementation and 
validation activities have been performed within the European ATM Programme (EATMP) and by 
its stakeholders. Of these, the FASTI tools that have been developed and validated by 
EUROCONTROL (PROVE), DFS (VAFORIT), DSNA (ERATO) and NATS (iFACTS) were studied 
and documented in the FASTI Baseline Description [BASELINE]. 

Within the FASTI programme, a MONA Operational Services and Environment Description 
[MONA-OSED] has been produced, describing the required system services for a number of 
defined environments. 

The [MONA-OSED] and the FASTI Operational Concept [CONOPS] form the top-level source of 
required system services for the purpose of this specification, whilst the description of the system 
functionality that is required in order to provide the required services is drawn from [BASELINE].  

The target environments for the FASTI toolset are defined in [CONOPS] and in [MONA-OSED]. 
This document should be considered as describing the minimum level of capability within the 
most demanding of the target environments. 

1.3. Applicability 
These requirements are intended to be used by Air Navigation Service Providers (ANSPs) in the 
planning and procurement of ATM systems, particularly those including the FASTI controller tools. 

As prescribed by the EUROCONTROL Regulatory and Advisory Framework, this document 
constitutes a voluntary specification. The user of the present document shall be aware that, in the 
absence of an Implementing Rule concerning Monitoring Aids, the specification does not confer 
presumption of conformity to any piece of European legislation; especially, the specification does 
not by itself ensure compliance with the Essential Requirements of Regulation (EC) 552/2004 as 
amended by Regulation (EC) N° 1070/2009, which is binding in most of the EUROCONTROL 
member states. 

1.4. Conventions 
The term “shall” denotes a mandatory requirement. 
The term “should” denotes recommendation or best practice. 
The term “may” denotes an optional element. 

The term ‘system’ in the context of the requirement refers to any part of the ATM automation, 
without implying any sub-system breakdown. 

Requirement sections are preceded with a statement in bold italics describing the objective that 
the requirements are intended to fulfil. 

1.5. Definitions 

Area of Interest 
A defined volume of airspace, not constrained by the AoR, 
within which the flight trajectories are required for any 
given function to meet the needs of an ATSU.1 

Area of Responsibility An airspace of defined dimensions within which an ATSU 
provides air traffic services.  

                                                
1 Supersedes definition given in the EUROCONTROL ATM Lexicon. 
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Cleared Flight Level The flight level at or to which an aircraft is authorised to 
proceed under conditions specified by an ATC unit. 

External Sector A sector outside of the airspace of responsibility assigned 
to the subject ATM system. 

Internal Sector A sector inside of the airspace of responsibility assigned 
to the subject ATM system. 

Planned Trajectory 
A trajectory representing the most likely behaviour of a 
flight through an Area of Interest (AoI), from take-off to 
touch-down, over the medium term. [See TP-SPEC] 

Route The 2D trajectory of an aircraft, expressed as significant 
points, ATS routes or geographical points.  

Sector 
A part of airspace controlled by a team of controllers, 
defined, notably, by its geographical co-ordinates and its 
assigned radio frequency.  

State Vector 
A vector describing the state of an object in terms of its 
position co-ordinates, ground speed, course, 
accelerations and mode-of-flight.  

System Track A generic entity representing the surveillance data as 
transmitted by the surveillance system.  

Tactical Trajectory 

A trajectory representing the expected behaviour of the 
aircraft taking into account all clearances and other 
instructions issued to the aircraft but without making 
assumptions on subsequent clearances to be issued. [See 
TP-SPEC] 

Ground Track 
The projection on the earth's surface of the course of an 
aircraft. 

Trajectory A representation of the path of an aircraft, describing the 
horizontal and vertical profile over time.2 

1.6. Abbreviations 
AFL Actual Flight Level 
ANSP Air Navigation Service Provider 
AoI Area of Interest 
AoR Area of Responsibility 
ATC Air Traffic Control 
ATM Air Traffic Management 
ATS Air Traffic Services 
ATSU Air Traffic Services Unit 
AU Airspace User 
CFL Cleared Flight Level 
DAP Downlinked Aircraft Parameters 

                                                
2 Supersedes definition given in the EUROCONTROL ATM Lexicon. 
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DCT Direct Routing 
EATCHIP European Air Traffic Control Harmonisation and Integration Program 
EATM European Air Traffic Management 
EATMP European Air Traffic Control Program 
ESSIP European Single Sky Implementation 
FASTI First ATC Support Tools Implementation 
FRA Free Route Airspace 
HMI Human-Machine Interface 
IAS Indicated Air Speed 
LoA Letter of Agreement 

MONA Monitoring Aids 

NM Network Manager 

OLDI Online Data Interchange 

OSED Operational Services and Environment Description 

PCP Pilot Common Project 
ROC Rate of Climb 
ROD Rate of Descend 
SES Single European Sky 

SESAR Single European Sky ATM Research 

XFL Exit Flight Level 

1.7. Reference Material 
[IOP-REG] Regulation (EC) No 552/2004 of the European Parliament and of the Council of 

10 March 2004 on the interoperability of the European Air Traffic Management 
network (the interoperability Regulation), as amended by Regulation (EC) No 
1070/2009 of the European Parliament and of the Council of 21 October 2009 
amending Regulations (EC) No 549/2004, (EC) No 550/2004, (EC) No 551/2004 
and (EC) No 552/2004 in order to improve the performance and sustainability of 
the European aviation system 

[SESAR- D4] SESAR D4 – The ATM Deployment Sequence, January 2008 

[CONOPS] FASTI Operational Concept, Edition 1.1, 20 March 2007 

[EATM-MONA] Operational Requirements for EATCHIP Phase III Added Functions, Volume 1, 
MONA, Edition 2.0, 25 January 1999 

[MONA-OSED] FASTI MONA Operational Service & Environment Description, Edition 0.4, 
November 2007 

[TP-SPEC] EUROCONTROL Specification for Trajectory Prediction, Edition 2.0, March 
2017 

[BASELINE] FASTI Baseline Description, Edition 1.1, 19 June 2007 

[DP-2016] Deployment Programme 2016, 30 September 2016 
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1.8. Document Structure 
This specification contains three chapters and an annex as follows: 

Chapter 1 (this chapter) provides an introduction to the specification, describing the purpose, 
scope, applicability, and conventions used, defining acronyms and terms used within the 
specification and identifying reference documents. 

Chapter 2 gives an overview of the Monitoring Aids service. 

Chapter 3 provides the functional requirements of the Monitoring Aids service. 

Annex A provides guidelines to accompany the Monitoring Aids specification. 
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2 MONITORING AIDS OVERVIEW 

2.1. Context 
The context of MONA within the SESAR system is depicted in Figure 1, below.  

 

Monitoring 
Aids 

Trajectory 
Prediction 

Flight Data 
Distribution 

 

Planner & 
Tactical 

Controllers 

Surveillance 
Data 

Distribution 
 

FIGURE 1 - MONA CONTEXT 
The interaction with the external entities is described as follows: 

• Flight Data Distribution – flight data is provided to MONA for all eligible flights; 

• Trajectory Prediction – the Planned and Tactical Trajectories (see [TP-SPEC]) are 
provided to MONA and form the basis upon which deviation is detected and reminders 
generated; actual progress of the aircraft is supplied to the trajectory prediction; 

• Surveillance Data Distribution – the system track, containing the state vector, represents 
the actual aircraft position and velocity, and is used to detect deviation and to update 
progress; 

• Planner & Tactical Controllers – reminders and deviation warnings are displayed to the 
controllers. 

The purpose of MONA is to assist the controller in the routine monitoring of the traffic situation, 
warning the controller when aircraft deviate from their planned route or clearances, reminding the 
controller of actions that need to be performed, and keeping the trajectories updated with the 
progress of the flights. 

2.2. Conformance Monitoring 
The conformance monitoring function compares the system tracks with the corresponding flight 
clearances in order to warn the controller of any deviation of a flight from its clearance and, where 
possible, to establish the progress of the flight and to refine the prediction of the remaining 
trajectory to be flown.  



EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0 Released Issue  Page 7 

Conformance is monitored in three dimensions, though the monitoring performed varies according 
to the type of clearance issued. In principle, warnings of deviation are generated in cases where 
the controller might be required to act to re-clear an aircraft that is assumed to be deviating from 
its clearance or to re-coordinate an aircraft whose boundary estimate changes significantly.  

The [TP-SPEC] defines a planned trajectory and a tactical trajectory. Where possible, the system 
recalculates the trajectories that are active for a flight according to the actual behaviour of the 
aircraft, as described below. 

2.3. Automatic Reminders 
Automatic reminders can be provided to the controller for routine events that are performed at a 
time or distance relative to a point in the planned trajectory. 
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3 FUNCTIONAL REQUIREMENTS 

3.1. Conformance Monitoring 

3.1.1 Lateral Conformance 
The system warns the controller where an aircraft is deviating from its assigned route 
(including DCT), heading or ground track. 
3.1.1.1 For a flight controlled by an internal sector, the system shall provide a lateral deviation 

warning to the sector controlling the flight if the lateral offset of the position in the track 
state vector from its assigned route, checked at a rate of at least once per 60 seconds, 
exceeds a predefined limit. 

3.1.1.2 For a flight with an assigned heading or ground track, the system shall provide a 
warning to the sector controlling the flight if the heading or ground track in the track 
state vector, checked at a rate of at least once per 10 seconds, is deviating by more 
than a predefined amount from the flight’s assigned heading or ground track. 

3.1.1.3 For a flight given an assigned turn direction, the system may provide a warning if the 
turn direction in the track state vector, checked at a rate of at least once per 10 
seconds, is in the opposite direction to the assigned turn direction. 

3.1.1.4 When a deviation of a flight from its assigned route, heading or ground track is detected, 
the system may create a Tactical Trajectory (see [TP-SPEC]) based on the track state 
vector. 

3.1.1.5 Upon controller entry to a flight in lateral deviation, of a new assigned route, heading or 
ground track with which the system track is in conformance, the lateral deviation 
warning shall be removed. 

3.1.1.6 When no deviation is detected for a flight previously in lateral deviation from its assigned 
route, heading or ground track, the lateral deviation warning shall be removed. 

The system warns the controller and/or conjectures the likely route of flight where an 
aircraft is deviating from its planned route. 
3.1.1.7 For a flight controlled by an external sector, where the lateral offset of the position in the 

track state vector from its planned route, checked at a rate of at least once per 60 
seconds, exceeds a predefined limit, and the track state vector indicates the aircraft is 
on course for a downstream waypoint, the system may update the planned trajectory 
with the assumption that the flight is flying direct to the identified waypoint and provide a 
warning that the trajectory has been updated. 

3.1.1.8 For a flight currently controlled by an external sector, where the lateral offset of the 
position in the track state vector from its planned route, checked at a rate of at least 
once per 60 seconds, exceeds a predefined limit, and a new route is not conjectured by 
the system, the system shall provide a warning of deviation to the first internal sector to 
control the flight. 

3.1.1.9 Upon controller entry to a flight in lateral deviation, of a new planned route with which 
the system track is in conformance, the lateral deviation warning shall be removed. 

3.1.1.10 When no deviation is detected for a flight previously in lateral deviation from its planned 
route, the lateral deviation warning shall be removed. 
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Where an aircraft is within required tolerances of its assigned route, heading or ground 
track, the system updates the trajectory with the actual aircraft path. 
3.1.1.11 For a flight where the lateral offset of the position in the track state vector from its 

planned or assigned route or ground track, checked at a rate of at least once per 60 
seconds, is within a predefined limit, the system may update the planned and/or tactical 
trajectories using the actual aircraft ground track. 

3.1.1.12 For a flight on an assigned heading where the actual ground track is within a predefined 
tolerance of the expected ground track derived from the wind influence on the assigned 
heading, the system may update the planned and/or tactical trajectories with the actual 
ground track. 

3.1.2 Longitudinal Conformance 
The system refines the longitudinal estimate of the trajectory according to the actual 
progress of the aircraft. 
3.1.2.1 The system shall check the longitudinal deviation of each correlated controlled (within 

the AoI) flight from its planned trajectory at a rate of at least once per 60 seconds. 

3.1.2.2 The system may check the longitudinal deviation of each correlated controlled (within 
the AoI) flight from its tactical trajectory at each update of the system track. 

3.1.2.3 Where the deviation of the longitudinal position of an aircraft determined from the track 
state vector, from the expected longitudinal position determined from the planned or 
tactical trajectory, exceeds a predefined limit for the trajectory class, the system shall 
recalculate the trajectory using the track state vector. 

The system warns the controller where a time estimate on a coordination point is changed 
such that a manual revision of the flight is required. 
3.1.2.4 Where, as a result of a longitudinal conformance update, the coordination with a next 

unit must be revised and electronic means are not available to pass the revision, the 
system may provide a warning to the sector or work positions assigned to passing the 
coordination/revision. 

3.1.2.5 The manual revision warning for a flight shall be removed upon entry of an indication 
that the revision has been passed. 

The system warns the controller where the aircraft speed is deviating from the assigned 
speed. 
3.1.2.6 Where a flight has been given an assigned IAS or mach, the system may provide a 

warning to the controlling sector if the IAS/mach derived from the state vector 
groundspeed deviates by more than a predefined limit from the assigned speed. 

3.1.2.7 Where a flight has been given an assigned minimum IAS or mach, the system may 
provide a warning to the controlling sector if the IAS/mach derived from the state vector 
groundspeed falls below the assigned speed by more than a predefined limit. 

3.1.2.8 Where a flight has been given an assigned maximum IAS or mach, the system may 
provide a warning to the controlling sector if the IAS/mach derived from the state vector 
groundspeed exceeds the assigned speed by more than a predefined limit. 

3.1.2.9 When no deviation is detected for a flight previously in deviation from its assigned 
IAS/mach, the deviation warning may be removed. 

3.1.3 Vertical Conformance 
The system warns the controller where an aircraft deviates from its cleared level. 
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3.1.3.1 The system shall provide a warning of level bust to the sector controlling a flight if the 
vertical movement indicated in the track state vector deviates by more than a defined 
threshold from the CFL and the vertical movement is in the opposite direction of the CFL 
from the AFL. 

3.1.3.2 The system should provide a warning of potential level bust to the sector controlling a 
flight if the AFL indicated in the track state vector, checked on each system track 
update, is within a predefined limit of the CFL and the measured vertical rate exceeds a 
predefined limit. 

3.1.3.3 The system should provide a warning of level deviation to the sector controlling a flight 
if the time since a CFL was issued to the flight exceeds a predefined limit, the AFL in the 
track state vector deviates from the CFL by more than a predefined limit and the 
measured vertical rate is zero. 

3.1.3.4 Upon controller entry of a new CFL to a flight that is in level deviation or level bust, the 
level deviation or level bust warning shall be removed, provided the system track is in 
conformance with the new CFL. 

3.1.3.5 When no deviation is detected for a flight previously in level deviation or level bust, the 
level deviation or level bust warning shall be removed. 

The system warns the controller where an aircraft deviates from its assigned vertical rate. 
3.1.3.6 For flights having an assigned minimum vertical rate, the system may provide a warning 

of incorrect vertical rate to the sector controlling the flight if the measured vertical rate in 
the track state vector is below the assigned minimum rate by more than a predefined 
limit. 

3.1.3.7 For flights having an assigned maximum vertical rate, the system may provide a 
warning of incorrect vertical rate to the sector controlling the flight if the measured 
vertical rate in the track state vector exceeds the assigned maximum rate by more than 
a predefined limit. 

3.1.3.8 Upon controller entry of a new vertical rate to a flight in vertical rate deviation, the 
vertical rate deviation or level bust warning may be removed provided the system track 
is in conformance with the new vertical rate. 

3.1.3.9 When no deviation is detected for a flight previously in vertical rate deviation, the vertical 
rate deviation warning shall be removed. 

The system updates the vertical estimate of the trajectory according to actual behaviour of 
the aircraft. 
3.1.3.10 The system shall check the vertical deviation from the planned trajectory of each 

correlated controlled (within the AoI) flight periodically at a predefined rate. 

3.1.3.11 The system should  check the vertical deviation from the tactical trajectory of each 
correlated controlled (within the AoI) flight periodically at a predefined rate. 

3.1.3.12 Where the deviation of the vertical position of an aircraft determined from the track state 
vector, from the expected vertical position determined from the planned or tactical 
trajectory, exceeds a predefined limit for the trajectory class, the system shall 
recalculate the trajectory using the track state vector. 

3.1.4 Progress Monitoring 
The system detects significant flight events. 
3.1.4.1 The system may assign airborne status and time to flights where the position in the 

track state vector is within a predefined distance of the position of the departure 
aerodrome. 
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3.1.4.2 The system may assign landed status and time to flights where the position in the last 
track state vector is within a predefined distance of the destination aerodrome and the 
system track is no longer being updated by  surveillance plots. 

3.1.4.3 For each correlated flight, the system should identify the sector airspace in which each 
track state vector is located. 

3.2. Automatic Reminders 
The system reminds the controller to transfer an aircraft to the next sector. 
3.2.1.1 The system may provide a transfer reminder for a flight a predefined time or distance 

before or after the estimated time at the coordination point, providing transfer has not 
yet been initiated, to the sector controlling the flight. 

3.2.1.2 The transfer reminder for a flight shall be removed upon entry of the change of 
frequency or assumption of communications instructions, or when the conditions for 
generating the reminder are otherwise no longer met. 

The system reminds the controller to coordinate a flight where automatic means are not 
available. 
3.2.1.3 For a flight for which electronic coordination is unavailable with its next ATS unit, the 

system may provide a manual coordination reminder a predefined time before the 
estimated time at the coordination point, providing coordination has not yet been 
initiated, to the sector that will transfer the aircraft to the ATS unit concerned. 

3.2.1.4 The manual coordination reminder for a flight shall be removed upon entry of an 
indication that coordination has been performed, or when the conditions for generating 
the reminder are otherwise no longer met. 

The system reminds the controller to issue a manoeuvre clearance to the aircraft. 
3.2.1.5 For a flight with an entered assigned heading that includes the next turn point, the 

system may provide a start of manoeuvre reminder a predefined time before or after the 
estimated time at the next turn point, to the sector currently controlling the flight. 

3.2.1.6 The start of manoeuvre reminder for a flight shall be removed upon entry of a new 
assigned heading, ground track or route. 

3.2.1.7 For flights where the descending flight phase is modelled in the trajectory, the system 
may provide a top of descent reminder a predefined time before or after the estimated 
time at the point of top of descent, to the sector currently controlling the flight. 

3.2.1.8 The top of descent reminder for a flight shall be removed upon entry of a new CFL. 

3.3. Downlinked Aircraft Parameters (DAP) Monitoring 
The system warns the controller of deviations between downlinked aircraft parameters and 
the corresponding entered clearance. 
3.3.1.1 For a flight controlled by an internal sector, the system shall provide a warning to the 

sector controlling the flight if the downlinked selected level deviates from the CFL over a 
pre-defined timeframe  . 

3.3.1.2 For a flight controlled by an internal sector, the system shall provide a warning to the 
sector controlling the flight if the downlinked magnetic heading deviates from the 
assigned heading over a pre-defined timeframe. 

3.3.1.3 For a flight controlled by an internal sector, the system may provide an IAS/Assigned 
IAS deviation warning to the sector controlling the flight if the deviation in predefined 
subsequent updates exceeds a predefined limit. 
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3.3.1.4 For a flight controlled by an internal sector, the system may provide a MACH/Assigned 
MACH deviation warning to the sector controlling the flight if the deviation in predefined 
subsequent updates exceeds a predefined limit. 

3.3.1.5 For a flight controlled by an internal sector, the system may provide a 
ROC/ROD/Assigned ROC/ROD deviation warning to the sector controlling the flight if 
the deviation in predefined subsequent updates exceeds a predefined limit. 

3.3.1.6 When no deviation is detected for a flight previously in deviation, the deviation warning 
shall be removed. 

3.3.1.7 The threshold values for triggering the DAP-deviation warnings shall be system 
parameters. 
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ANNEX A: GUIDELINES FOR THE USE OF THE EUROCONTROL 
SPECIFICATION FOR MONITORING AIDS 

1 INTRODUCTION 
These guidelines accompany the Monitoring Aids specification in order to give advice to ANSPs in 
the use of the specification for a local system procurement, and to ensure a correct understanding 
of the specification. 

The principal means by which these guidelines are provided is through satisfaction arguments 
that are presented for each operational objective (identified by blue italicized text in the functional 
requirement sections of the specification). For the purpose of this specification, a satisfaction 
argument provides domain knowledge and assumptions that, when combined with the 
specification of the required behaviour of the system, demonstrate that the operational objective 
will be achieved. Assumptions may be about elements external to the ANSP (e.g. aircraft 
performance) and elements internal to the ANSP, which can be considered as requirements on 
the ANSP’s operation of the system. Collectively, the domain knowledge and assumptions should 
allow a complete understanding of the specification, and should permit the ANSP to decide the 
applicability of the requirements to their own environment. 

In the electronic version of this document, certain figures can be animated by clicking on them. 
Figures for which an animation is available are identified by the cursor taking the form of a hand 
and the text “Click to animate” appearing when the cursor is placed over the figure. 

2 FUNCTIONAL REQUIREMENTS 
2.1. Conformance Monitoring (3.1) 
2.1.1 Lateral Conformance (3.1.1) 
The system warns the controller where an aircraft is deviating from its assigned route 
(including DCT), heading or ground track. 
Domain Knowledge 
The monitoring of lateral conformance detects deviation of an aircraft from its planned or assigned 
route, assigned ground track or assigned heading. Where working methods dictate that the 
controller inputs to the system all changes to the planned route and routing clearances (including 
direct, heading and ground track), the system assumes that any detected deviation might be a 
deviation of the aircraft from its clearance, and therefore generates a warning to the controller. 
The controller then re-clears the aircraft and/or enters the actual clearance in the system. 

Clearly, the track of an aircraft that has been instructed to fly on a heading will be dependent on 
the wind velocity and therefore, if the ground system’s wind model contains errors, its computed 
ground track of such flights will be inaccurate. The tuning of the conformance monitoring must 
therefore be such that nuisance warnings due to errors in the wind model are avoided whilst 
selection of a “wrong” heading are detected. This should also be considered in conjunction with 
requirement 3.1.1.12, which describes updating the trajectory according to the actual ground track 
of the aircraft. 

The monitoring of lateral conformance at a minimum rate of once per 60 seconds equates to a 
lateral offset of 4 NM each cycle for an aircraft with 480 knots groundspeed, tracking with a 30 
degrees error from the trajectory. Where aircraft are tactically assigned headings, the monitoring 
might be more critical and therefore a higher monitoring rate is specified. 

Where deviation is detected, a tactical deviation trajectory might be created to enable the probing 
of the immediate path for conflicts (see [TP-SPEC]). 
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FIGURE 2 - LATERAL DEVIATION WARNING 

Assumptions 
The system provides an HMI through which the controllers are expected to enter route, heading 
and direct clearances. 

The system provides a multi-surveillance tracking function from which state vectors are available 
to the monitoring aids. 

The system provides the capability to enter adaptation data that meets the requirements of 
military combat traffic, e.g. climb rates, turns and speeds. 

The system presents monitoring aids warnings at the relevant controller working positions in a 
manner consistent with the presentation of information, warnings and alerts generated by other 
functions. 

The system warns the controller and/or conjectures the likely route of flight where an 
aircraft is deviating from its planned route. 
Domain Knowledge 
Where the controller is not expected to input changes to the assigned routing, or these may not 
be known (e.g. where the aircraft is under the control of an external ATS unit) the system might 
attempt to conjecture the actual routing and update the planned trajectory accordingly. If unable to 
conjecture a routing, a warning is generated.  

https://www.youtube.com/watch?v=g8qKXTsKZR0
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FIGURE 3 – AUTOMATIC CONJECTURE OF ROUTE 

Assumptions 
A planned trajectory is available outside of the AoR to the extent of the AoI, derived from the filed 
flight plan and amendments, but this is not updated with tactical clearances. 

The system provides a multi-surveillance  tracking function from which state vectors are available 
to the monitoring aids. 

The system presents monitoring aids warnings at the relevant controller working positions in a 
manner consistent with the presentation of information, warnings and alerts generated by other 
functions. 

Where an aircraft is within required tolerances of its assigned route, heading or ground 
track, the system updates the trajectory with the actual aircraft path. 
Domain Knowledge 
Where the aircraft is within permitted tolerances of its assigned routing, such that the aircraft is 
not considered to be deviating, both the planned trajectory and tactical trajectory may 
nevertheless be refined using the track state vector. This can be particularly useful after a 
rerouting or direct clearance to correct for the uncertainty in the initial turn of the aircraft. 

https://www.youtube.com/watch?v=C7Ryk8l3x20
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FIGURE 4 - SMALL UPDATES MADE TO THE TRAJECTORY 

Assumptions 
The system is able to refine the trajectory (planned trajectory and/or tactical trajectory) whilst 
maintaining its record of the assigned route for the purpose of warning of lateral deviation; i.e. if, 
after a succession of minor refinements of the trajectory, the aircraft is now deviating from its 
assigned route by more than the lateral deviation threshold, a warning is generated. 

2.1.2 Longitudinal Conformance (3.1.2) 
The system refines the longitudinal estimate of the trajectory according to the actual 
progress of the aircraft. 
Domain Knowledge 
Deviations in the expected progress of the aircraft from the actual progress are removed by 
periodically synchronizing the trajectory with the measured aircraft position. In order to remove 
systematic errors (e.g. error in the wind velocity or in the aircraft’s airspeed), the measured 
groundspeed, if stable, can be applied to the trajectory. However, usage of the groundspeed is 
restricted to the cruise phase, where the speed is expected to be constant, and until the wind 
effect is expected to change (e.g. at a significant change of heading or at a weather front). 

The monitoring of longitudinal conformance at a minimum rate of once per 60 seconds equates to 
a longitudinal offset of 0.5 NM each cycle for an aircraft with 30 knots difference in measured and 
predicted groundspeed. 

Due to their respective accuracy requirements and usage horizons, the tactical trajectory (where 
provided) might be updated on each update of the state vector, whereas the planned trajectory 
might be updated on a periodic basis and then only if the deviation of progress from that expected 
exceeds a defined threshold. 

Assumptions 
Longitudinal conformance monitoring is a mechanism necessary for the system to meet its TP 
accuracy requirements as stated in [TP-SPEC]. 

https://www.youtube.com/watch?v=8NtN2FotTNQ
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FIGURE 5 - LONGITUDINAL CONFORMANCE UPDATE 

The system warns the controller where a time estimate on a coordination point is changed 
such that a manual revision of the flight is required. 
Domain Knowledge 
Where a flight has been coordinated, either silently or via telephone, to enter a sector, and the 
flight’s estimated time at the coordination point changes by more than a limit defined by the LoA 
from that initially coordinated, the coordination must be revised. If this revision cannot be passed 
automatically, the controller could be notified by the system of the need to pass the revision 
verbally. 

Assumptions 
A record is maintained of the time estimate passed in the coordination and successive revisions, 
whether passed silently or via telephone, such that the need to coordinate a revision can be 
determined. 

The sector or work position[s] that is responsible for passing manual coordination or revisions for 
each sector boundary is known by the system. 

The system warns the controller where the aircraft speed is deviating from the assigned 
speed. 
Domain Knowledge 
The controller might us speed assignment to ensure separation between aircraft, to help achieve 
the correct spacing in arrival flows, or to comply with standing procedures. The speed assignment 
might be in the form of an absolute speed to be maintained, a maximum speed or a minimum 
speed, and is normally expressed as IAS or mach number. 

Assumptions 
There are alternative approaches to the use of assigned speed; either it is applied to the trajectory 
with the consequent effect on the tools such as medium-term conflict detection and arrival 
management, in which case the measured groundspeed is no longer used in the trajectory 
calculation; or it is not applied to the trajectory, in which case the trajectory is updated with the 
measured groundspeed. In the former case, a warning of deviation might be desirable in order to 
avoid a late detection of insufficient separation or spacing. 

The system provides an HMI through which the controllers are expected to enter assigned speed. 

https://www.youtube.com/watch?v=pCM0tGjzISM
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The system maintains accurate weather information to allow the conversion between IAS/mach 
and groundspeed.  

The system provides the capability to enter adaptation data that meets the requirements of 
military combat traffic, e.g. climb rates, turns and speeds. 

2.1.3 Vertical Conformance (3.1.3) 
The system warns the controller where an aircraft deviates from its cleared level. 
Domain Knowledge 
Four particular cases of level deviation can be identified as follows: 

1. An aircraft continues its climb or descent beyond its cleared level (known as “level bust”); 

2. An aircraft, established at its cleared level, begins an unauthorized climb or descent; 

3. An aircraft levels-off prior to reaching its cleared level; 

4. An aircraft does not commence its manoeuvre towards its cleared level. 

To commence the descent phase, controllers often give “descend when ready” clearances to the 
aircraft, allowing them the opportunity to decide the most efficient descent profile. In this case, a 
warning of deviation of type 4, as described above, is not desired if the aircraft does not 
immediately start its descent. 

Therefore, in these cases (assuming they can be distinguished from descend-immediate 
instructions) a longer time threshold should be applied or the requirement suppressed. 

 
FIGURE 6 - LEVEL BUST AND VERTICAL DEVIATION 

https://www.youtube.com/watch?v=o7M0B05jO4w


EUROCONTROL SPECIFICATION FOR MONITORING AIDS 

 

 

 

Edition: 2.0 Released Issue  Page 19 

Assumptions 
The system provides an HMI through which the controllers are expected to enter assigned level. 

The system warns the controller where an aircraft deviates from its assigned vertical rate. 
Domain Knowledge 
The controller might use vertical rate assignment to ensure vertical separation between crossing 
aircraft. The rate assignment might be in the form of an absolute rate to be maintained, a 
maximum rate or a minimum rate. 

Assumptions 
There are alternative approaches to the use of assigned rate; either it is applied to the trajectory 
with the consequent effect on the tools such as medium-term conflict detection, in which case the 
measured vertical rate is no longer used in the trajectory calculation; or it is not applied to the 
trajectory, in which case the trajectory is updated with the measured vertical rate. In the former 
case, a warning of deviation might be desirable in order to avoid a late detection of insufficient 
separation. 

The system provides an HMI through which the controllers are expected to enter assigned vertical 
rate. 

The state vector contains a reliable measure of vertical rate.  

The system updates the vertical estimate of the trajectory according to actual behaviour of 
the aircraft. 
Domain Knowledge 
Deviations in the expected progress of the aircraft from the actual progress are removed by 
periodically synchronizing the trajectory with the measured aircraft position. In order to remove 
systematic errors (e.g. error in the aircraft weight), the measured rate, if stable, can be applied to 
the trajectory. However, unless assigned a constant rate, the rate is likely to change with altitude 
and therefore the measured rate can not be used over the complete profile. Instead, it can be 
used to determine a trend (e.g. x% faster/slower than expected), to conjecture missing 
information (e.g. aircraft weight), or to select a most probable performance profile. 

Due to their respective accuracy requirements and usage horizons, the tactical trajectory (where 
provided) might be updated on each update of the state vector, whereas the planned trajectory 
might be updated on a periodic basis and then only if the deviation of progress from that expected 
exceeds a defined threshold. 

Assumptions 
Conformance monitoring of the vertical profile is a mechanism necessary for the system to meet 
its TP accuracy requirements as stated in [TP-SPEC]. 

The system provides the capability to enter adaptation data that meets the requirements of 
military combat traffic, e.g. climb rates, turns and speeds. 
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FIGURE 7 - VERTICAL CONFORMANCE UPDATE 

2.1.4 Progress Monitoring (3.1.4) 
The system detects significant flight events. 
Domain Knowledge 
The purpose of progress monitoring is to detect significant flight events such as take-off, landing, 
and sector entry/exit such that they do not have to be entered manually. 

The airborne and landed statuses might simply be used for display purposes or could trigger 
further events such as the sending of DEP/ARR messages. 

2.2. Automatic Reminders (3.2) 
The system reminds the controller to transfer an aircraft to the next sector. 
Domain Knowledge 
The controller normally transfers communication of a flight once it is clear of potentially conflicting 
traffic in his own sector and is visible on the traffic plan view of the next sector (in  surveillance 
environments). 

Depending on operational procedures, a facility to allow the next downstream sector to 
communicate a “Request on Frequency” to the transferring sector might be used as an alternative 
to the transfer reminder. 

Assumptions 
To accommodate local preferences, the timing of the transfer reminder might be at a time before 
the expected transfer time, or at a time after the expected transfer time, the latter providing a 
warning of late transfer. 

  

https://www.youtube.com/watch?v=DhrTSNLMDCE
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The system reminds the controller to coordinate a flight where automatic means are not 
available. 
Domain Knowledge 
In cases where the next ATS unit to control a flight is not equipped with an automatic data 
interchange facility (e.g. OLDI), the flight must be coordinated by telephone, usually by the sector 
planner. 

Assumptions 
Certain neighbouring ATS units are not equipped with automatic data interchange facilities. 

The system reminds the controller to issue a manoeuvre clearance to the aircraft. 
Domain Knowledge 
Where a clearance is “open” – i.e. a subsequent clearance is needed to return the aircraft to its 
own navigation – the controller must monitor the aircraft and remember to issue the closure 
clearance at the appropriate time. Where the controller enters the heading instruction into the 
system together with his estimated next turn point (e.g. using an elastic vector), this latter can be 
used as the basis for providing a reminder to the controller to issue the corresponding clearance. 

Note that the lateral deviation warning, as specified in section 3.1.1, can be used to similar effect 
as the manoeuvre reminder, though the warning would only be provided once the aircraft has 
passed the expected turn point and its deviation from the expected path exceeds the warning 
parameter. 

A descent reminder might be a useful tool in an environment in which flights to various airports 
start their descent, and it is not desirable to have the pilots calling on the frequency to ask for 
descent. 

For climbing aircraft, as it is generally desirable to climb as soon as possible, the “reminder” to 
climb is normally implicitly provided simply by showing the XFL in the track label when not equal 
to the CFL, without the need of monitoring. 

Assumptions 
To accommodate local preferences, the timing of the descent reminder might be at a time before 
the expected top of descent, or at a time after the expected top of descent, the latter providing a 
warning of late descent clearance. 
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