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Executive summary 
This document covers the SESAR Solution #19 ‘Automated Support for Traffic Complexity Detection 
and Resolution’ providing high level description of the traffic complexity management technical 
characteristics and associated data flows required to support the Complexity Assessment and 
Resolution (CAR) service. 

Complexity Assessment and Resolution (CAR) is a service that is used by the Local Network 
Management Function in order to manage, balance, individual ATCO (or sector ATCO team) 
workload at local level (ACC) and to achieve the goal of maximising the throughput of the ATM 
system by not wasting, or leaving unused, any latent capacity and reduces safety risks related to 
workload variations. 

The key feature of the Complexity Management optimisation process is the use of complexity metrics 
that encapsulate the relationship between workload and traffic. 

The interacting systems concerned with complexity management concept in SESAR Step 1 are the 
En Route ATC System and the ETFMS service from Network Manager Operations Centre (NMOC). 

The identified function which are concerned with data flows are the complexity computation, the 
complexity support functions, the complexity management HMI, the complexity resolution, the flight 
data processing, the Medium Term Conflict Detection, the environmental data configuration, the 
operational supervision and the external support functions. 

The data flows are sorted in the following categories: 

• Between complexity management sub-functions 

• Between complexity management sub-functions and En Route ATC functions 

• Between complexity management sub-functions and other ATM systems 

The Complexity management function does not use CNS applications and only ground-ground 
communications are involved. 
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2.2 Function Description 

2.2.1 Complexity Computation 
This function is capable of predicting traffic complexity over the area of operations. Different 
approaches are used to achieve this goal: 

• Algorithmic approach; 
• Cognitive approach; 
• Lyapunov/Convergence approach. 

2.2.2 Complexity Support Functions 
This Complexity Support functions are involved in: 

• The calibration parameters to adapt the complexity computation to the environment; 
• The creation of the sector configuration schedule. 

2.2.3 Complexity Management HMI 
After the complexity computation, the airspace configuration forecast and the complexity indicators 
are displayed in a HMI allowing the operator to analyse the complexity forecast for the next three 
hours. 

2.2.4 Complexity Resolution 
When an overload is present a tool allowing minimizing the problem is needed. Different approaches 
are used to achieve this goal: 

• A complete manual human driven approach; 
• An automated approach where the complexity tool provides solutions for complexity 

resolution. 

2.2.5 Flight Data Processing 
The Flight Data Processing (FDP) function is involved in the provision of the Complexity Management 
function with flight data information (Flight plan data and 4D trajectory). 

2.2.6 MTCD 
The function Medium Term Conflict Detection is involved in the provision of potential conflict data to 
assess and predict complexity only when algorithmic approach is used. 

2.2.7 Environmental Data 
This function allows obtaining ER ATC System configuration data defined offline. 

2.2.8 Operational Supervision 
The Operational Supervision is in charge of the configuration of control capabilities of the ER ATC 
system (Sectorisation, allocation of control roles, resources, etc). 

2.2.9 Support Functions 
The Support functions are involved in the provision of the off-line recorded data necessary for replay.  





Project Number 04.07.01 Edition 00.02.00 
D70 - STEP1 V3 Final Complexity Management INTEROP 

 16 of 21 
©SESAR JOINT UNDERTAKING, 2015. Created by ENAIRE, DSNA and EUROCONTROL 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 
 

2.4  Integration of EFD messages in the CAR  
The CAR-FDP Subsystem shall integrate the EFD processing in order to enhance the quality of the 
local traffic demand which is used to assess complexity. 

The following mechanism to process the EFD messages shall be implemented: 

Stage 1: From the reception of the first EFD message (can be up to 20h before the EOBT) up to 
the creation of the system flight plan in the ONL-FDPS (typically 80 mins before AoR entry). 

The first EFD message triggers the creation of the SFPL in the CAR-FDP Subsystem based fully on 
information extracted from the EFD (route, levels, time, etc). 

Note: The EFD does not contain speed information. The CAR-FDP Subsystem shall derive the speed 
information from the aircraft type using FDPS algorithms. 

If the aircraft type is unknown, the CAR-FDP Subsystem shall derive the speed information from the 
time information of the trajectory points in the EFD. 

Stage 2: From the creation of the system flight plan in the FDPS (typically 80 mins before AoR 
entry) up to the reception of an ABI or ACT message (30-15 mins before AoR entry). 

On activation of the SFPL, the information will be updated with data from the EFD message by taking 
as reference the time associated to the first point known in the ER ATC Centre subject to CAR and 
performing ETO recalculation, with the exception that now the speed information is taken from the 
ONL SFPL. 
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3 Interoperability Requirements 

3.1 Requirements for ATS CNS/ATM Applications 
This section of the document provides a general description of the ATM technologies applied to this 
implementation. 

The Complexity Management function does not use CNS applications. Only communications between 
ground-ground exists. 

As shown in Figure 1 the only external data flow comes from NMOC/ETFMS. This flow contains 
information about SFPL updates or modifications. 

3.1.1 GROUND-GROUND 
According to 4.7.1 OSED [11], the following capabilities will be deployed to support Step 1 in the 
Ground Domain: 

• ER ATC System communications: As this coordination is inside the boundaries of the ATC 
System, no external interface exists for this purpose with the rest of the domains, so there are 
no related requirements. 

• ER ATC System – NMOC/ETFMS communication: To perform the Complexity Computation, 
information coming from NMOC/ETFMS is needed. This information is sent by NMOC/ETFMS 
function through: 

o an EFD message in ADEXP format using the AFTN protocol. The standards for EFD 
messages in ADEXP format and AFTN protocol are described in [8][9][10]; 

o a B2B service. 

Additional communications between ER ATC System and NMOC/ETFMS will be established by 
means of B2B services in order to support the STAM processes at local level. 

3.1.1.1 Group 01: Complexity Management 
The following interoperability requirements are related to Complexity Management: 

[REQ] 
Identifier REQ-04.07.01-INTEROP-0001.0001 
Requirement The system shall be able to accept and process the AFTN EFD (ETFMS 

Flight Data) messages from the ETFMS.  
Title Reception from NMOC/ETFMS 
Status <Validated> 
Rationale EFD information is needed to compute complexity. 
Category <Interoperability> 
Validation Method <Real Time Simulation> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-0005.0002 <Full> 
<APPLIES TO> <Operational Focus Area> OFA05.03.04 N/A 
<ALLOCATED_TO> <Functional block> Local Traffic Complexity Management 

(LTCM) 
N/A 

<ALLOCATED TO> <Enabler> NIMS-37 N/A 
<ALLOCATED TO> <Enabler> PRO-220a N/A 
 
 
[REQ] 
Identifier REQ-04.07.01-INTEROP-0001.0002 
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Requirement The system shall be able to accept and process the traffic data from the 
Network Management system via B2B services.  

Title Reception of traffic data from Network Management system via B2B 
services 

Status <Validated> 
Rationale EFD information is needed to compute complexity. 
Category <Interoperability> 
Validation Method <Shadow Mode> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-0005.0002 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0002 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0003 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0004 <Full> 
<APPLIES TO> <Operational Focus Area> OFA05.03.04 N/A 
<ALLOCATED_TO> <Functional block> Local Traffic Complexity Management 

(LTCM) 
N/A 

<ALLOCATED TO> <Enabler> NIMS-37 N/A 
<ALLOCATED TO> <Enabler> PRO-220a N/A 
 

3.1.1.2 Group 02: Communication with Network Management system 
The following interoperability requirements are related to the communications between the complexity 
tool and the Network Management system. 

The following interoperability requirements are related to communication with Network Management 
system.5 

[REQ] 
Identifier REQ-04.07.01-INTEROP-REL5.0001 
Requirement The system shall be connected to Network Management system to support 

the communication between actors needed during the STAM processes. 
Title Network Management communication 
Status <Validated> 
Rationale The communication between the different actors during the STAM process 

will be made through the Network Management framework. EXE-13.02.03-
VP-700 addressed the information exchange aspects related to the CM-
0103-A OI step through B2B services (within the SESAR Solution #17 
framework). 

Category <Interoperability> 
Validation Method <Shadow Mode> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0003 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0004 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0005 <Full> 
<APPLIES TO> <Operational Focus Area> OFA05.03.04 N/A 
<ALLOCATED_TO> <Functional block> Local Traffic Complexity Management 

(LTCM) 
N/A 

<ALLOCATED TO> <Enabler> PRO-220b N/A 
 
 
 
                                                      
5 Please note that the P04.07.01 validation activities were performed at local level, and so, the 
exchange of information with ATFCM through SWIM services was an assumption taking also into 
account that the validation objectives could be achieved without SWIM. 
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[REQ] 
Identifier REQ-04.07.01-INTEROP-REL5.0002 
Requirement The system shall use the B2B services provided by the Network 

Management system to communicate with all the actors involved during the 
STAM process. 

Title B2B services communication 
Status <Validated> 
Rationale All the actors communicate with each other using the B2B services provided 

by Network Management system. EXE-13.02.03-VP-700 addressed the 
information exchange aspects related to the CM-0103-A OI step through 
B2B services (within the SESAR Solution #17 framework). 

Category <Interoperability> 
Validation Method <Shadow Mode> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0002 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0003 <Full> 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0004 <Full> 
<APPLIES_TO> <Operational Focus Area> OFA05.03.04 N/A 
<ALLOCATED_TO> <Functional block> Local Traffic Complexity Management 

(LTCM) 
N/A 

<ALLOCATED TO> <Enabler> PRO-220b N/A 
 
 
[REQ] 
Identifier REQ-04.07.01-INTEROP-REL5.0003 
Requirement The system shall be connected to a meteorological provider in order to get 

the most recent meteorological information to assess the air traffic situation 
complexity 

Title Meteorological information 
Status <Deleted> 
Rationale The communication with the meteorological information allows the system to 

use it to improve the accurate of the complexity calculations. However, the 
integration of meteorological information to improve complexity assessment 
has been considered in Step 2 (CM-0103-B). 

Category <Interoperability> 
Validation Method <Shadow Mode> 
Verification Method <Test> 
 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
<SATISFIES> <ATMS Requirement> REQ-04.07.01-OSED-REL5.0012 <Full> 
<APPLIES TO> <Operational Focus Area> OFA05.03.04 N/A 
<ALLOCATED_TO> <Functional block> Local Traffic Complexity Management 

(LTCM) 
N/A 

3.2 Dynamic functions / operations 
There are no dynamic aspects to be listed. 

3.3 Unique characteristics  
There are no unique characteristics to be listed. 
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