
 

 
Prepared by the FSEMC  
Published by 
SAE ITC 
16701 Melford Blvd., Suite 120, Bowie, Maryland 20715  USA 

 

SIMULATED AIR TRAFFIC CONTROL 
ENVIRONMENTS IN FLIGHT SIMULATION 

TRAINING DEVICES 

ARINC SPECIFICATION 439A 

PUBLISHED:  September 8, 2016 
  

https://www.elecenghub.com/ARINC/118955792/ARINC-439A?src=spdf


 

This document is published information as defined by 15 CFR Section 734.7 of the Export Administration Regulations (EAR).  As publicly available technology under 15 CFR 74.3(b)(3), it is not 

subject to the EAR and does not have an ECCN.  It may be exported without an export license.  

 

DISCLAIMER 
 
THIS DOCUMENT IS BASED ON MATERIAL SUBMITTED BY VARIOUS PARTICIPANTS 
DURING THE DRAFTING PROCESS.  NEITHER AEEC, AMC, FSEMC NOR SAE ITC HAS 
MADE ANY DETERMINATION WHETHER THESE MATERIALS COULD BE SUBJECT TO 
VALID CLAIMS OF PATENT, COPYRIGHT OR OTHER PROPRIETARY RIGHTS BY THIRD 
PARTIES, AND NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, IS 
MADE IN THIS REGARD.  
 
ARINC INDUSTRY ACTIVITIES USES REASONABLE EFFORTS TO DEVELOP AND 
MAINTAIN THESE DOCUMENTS.  HOWEVER, NO CERTIFICATION OR WARRANTY IS 
MADE AS TO THE TECHNICAL ACCURACY OR SUFFICIENCY OF THE DOCUMENTS, 
THE ADEQUACY, MERCHANTABILITY, FITNESS FOR INTENDED PURPOSE OR 
SAFETY OF ANY PRODUCTS, COMPONENTS, OR SYSTEMS DESIGNED, TESTED, 
RATED, INSTALLED OR OPERATED IN ACCORDANCE WITH ANY ASPECT OF THIS 
DOCUMENT OR THE ABSENCE OF RISK OR HAZARD ASSOCIATED WITH SUCH 
PRODUCTS, COMPONENTS, OR SYSTEMS.  THE USER OF THIS DOCUMENT 
ACKNOWLEDGES THAT IT SHALL BE SOLELY RESPONSIBLE FOR ANY LOSS, CLAIM 
OR DAMAGE THAT IT MAY INCUR IN CONNECTION WITH ITS USE OF OR RELIANCE 
ON THIS DOCUMENT, AND SHALL HOLD AEEC, AMC, FSEMC, SAE ITC, AND ANY 
PARTY THAT PARTICIPATED IN THE DRAFTING OF THE DOCUMENT HARMLESS 
AGAINST ANY CLAIM ARISING FROM ITS USE OF THE STANDARD. 
 
THE USE IN THIS DOCUMENT OF ANY TERM, SUCH AS SHALL OR MUST, IS NOT 
INTENDED TO AFFECT THE STATUS OF THIS DOCUMENT AS A VOLUNTARY 
STANDARD OR IN ANY WAY TO MODIFY THE ABOVE DISCLAIMER.  NOTHING HEREIN 
SHALL BE DEEMED TO REQUIRE ANY PROVIDER OF EQUIPMENT TO INCORPORATE 
ANY ELEMENT OF THIS STANDARD IN ITS PRODUCT.  HOWEVER, VENDORS WHICH 
REPRESENT THAT THEIR PRODUCTS ARE COMPLIANT WITH THIS STANDARD SHALL 
BE DEEMED ALSO TO HAVE REPRESENTED THAT THEIR PRODUCTS CONTAIN OR 
CONFORM TO THE FEATURES THAT ARE DESCRIBED AS MUST OR SHALL IN THE 
STANDARD.  
 
ANY USE OF OR RELIANCE ON THIS DOCUMENT SHALL CONSTITUTE AN 
ACCEPTANCE THEREOF “AS IS” AND BE SUBJECT TO THIS DISCLAIMER. 

https://www.elecenghub.com/ARINC/118955792/ARINC-439A?src=spdf


©2016 BY 
SAE INDUSTRY TECHNOLOGIES CONSORTIA (SAE ITC) 

16701 MELFORD BLVD., SUITE 120, BOWIE, MARYLAND 20715  USA 

 Prepared by the Flight Simulator Engineering and Maintenance Conference (FSEMC) 

 Adopted by the FSEMC Steering Committee 

 Adoption Date Published Date 

Specification 439A July 19, 2016 September 8, 2016 

ARINC SPECIFICATION 439A 

SIMULATED AIR TRAFFIC CONTROL  
ENVIRONMENTS IN FLIGHT SIMULATION  

TRAINING DEVICES 

Published:  September 8, 2016

https://www.elecenghub.com/ARINC/118955792/ARINC-439A?src=spdf


 

ii 

FOREWORD 

The FSEMC, SAE ITC, and ARINC Standards 

ARINC Industry Activities, an SAE ITC program, organizes aviation industry committees 
and participates in related industry activities that benefit aviation at large by providing 
technical leadership and guidance. These activities directly support aviation industry 
goals: promote safety, efficiency, regularity, and cost-effectiveness in aircraft operations.  

ARINC Industry Activities organizes and provides the secretariat for international aviation 
organizations (AEEC, AMC, FSEMC) which coordinate the work of aviation industry 
technical professionals and lead the development of technical standards for airborne 
electronic equipment, aircraft maintenance equipment and practices, and flight simulator 
equipment used in commercial, military, and business aviation. The AEEC, AMC, and 
FSEMC develop consensus-based, voluntary standards that are published by SAE ITC 
and are known as ARINC Standards. The use of ARINC Standards results in substantial 
technical and economic benefit to the aviation industry.  

There are three classes of ARINC Standards: 

a) ARINC Characteristics – Define the form, fit, function, and interfaces of avionics 
and other airline electronic equipment. ARINC Characteristics indicate to 
prospective manufacturers of airline electronic equipment the considered and 
coordinated opinion of the airline technical community concerning the requisites of 
new equipment including standardized physical and electrical characteristics to 
foster interchangeability and competition.   

b) ARINC Specifications – Are principally used to define either the physical 
packaging or mounting of avionics equipment, data communication standards, or 
a high-level computer language.  

c) ARINC Reports – Provide guidelines or general information found by the airlines 
to be good practices, often related to avionics maintenance and support.  

The release of an ARINC Standard does not obligate any organization to purchase 
equipment so described, nor does it establish or indicate recognition or the existence of 
an operational requirement for such equipment, nor does it constitute endorsement of any 
manufacturer’s product designed or built to meet the ARINC Standard. 

In order to facilitate the continuous product improvement of this ARINC Standard, two 
items are included in the back of this document: 

An Errata Report solicits any corrections to existing text or diagrams that may be 
included in a future Supplement to this ARINC Standard. 

An ARINC IA Project Initiation/Modification (APIM) form solicits any proposals for 
the addition of technical material to this ARINC Standard. 
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1.0 EXECUTIVE SUMMARY 

 

1.0 EXECUTIVE SUMMARY 

Flight crews operate in an increasingly complex and congested environment, where 
effective and efficient communications with Air Traffic Control (ATC) are essential 
for safe flight. Modern Flight Simulation Training Devices (FSTD) contain high 
fidelity systems, such as visual and motion, but still lack realistic communications in 
a dynamic traffic environment, reducing training effectiveness. 

Simulated Air Traffic Control Environment (SATCE) is a system that provides 
synthetic ATC to the flight crew in training and other simulated traffic with correlated 
radio and data communications.  

The enhanced environment benefits apply to every level of training from ab initio 
trainees, who are learning ATC communications, to the most advanced pilots who 
benefit from a more immersive training experience. 

In the real-world ATC environment, air traffic controllers communicate with all 
aircraft under their control. Flight crews continually monitor radio and data 
communications which increases their cognitive workload. One of the key benefits is 
that SATCE requires a flight crew in training to listen for their call sign amongst 
background radio traffic, reflecting real-world cockpit workloads. 

Typical flight simulation environments lack the ATC communications complexity of 
real world flying. Benefit can be gained by exposing students to a representative 
environment as early as practicable in their flight training. 

In training (both civil and military), SATCE provides an environment that supports 
the development of core pilot competencies necessary for effective training. SATCE 
supports key training principles such as Threat and Error Management, Crew 
Resource Management, and the following core pilot competencies recognized by 
ICAO: 

 Communication 

 Situational awareness 

 Workload management 

 Problem solving and decision making 

 Leadership and team work, and 

 Application of procedures 

SATCE only needs to simulate traffic and ATC communications to the fidelity that is 
required to meet the training objectives; full reproduction of the real-world 
environment is not the aim of SATCE. 

The implementation of a fully automated SATCE, or the ability to accommodate 
aircraft emergencies and malfunctions, may not be practicable or necessary to 
achieve effective training. 

It is recommended that the scope of simulated communications be confined to both 
civil and military ATC related communications. Flight crew communications with 
third parties such as company, operations, ground service providers, passenger 
address, cabin crew, etc., fall outside of scope.  
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2.0 REPORT OVERVIEW 

 

2.0 DOCUMENT OVERVIEW 

2.1 Introduction 

This document provides guidance on provision of an SATCE system in Flight 
Simulation Training Devices (FSTD) for the benefit of flight crew training. This 
guidance recommends a more mature set of requirements, and provides 
commentary on system scope, currently available technologies, integration, 
qualification, and maintenance. 

This work builds upon that originally undertaken by IATA Flight Simulator Working 
Group in 2002 (IATA, 2002), and further developed in ICAO Document 9625 
Editions 3 and 4 (ICAO 9625/4).  

This document is intended to be a practical starting point that can serve as the basis 
for future developments of SATCE. With time, it is hoped that verification through 
training will build industry experience and refine requirements, and that various 
solutions will mature assisted by developments in technology. In the longer-term, it 
is hoped that the fidelity and benefits derived from an FSTD with integrated SATCE 
will increase and, with this, significantly improve training and ultimately flight safety. 

2.2 Scope 

This report focuses on the Multi-Crew Pilot License (MPL) and other ab initio flight 
training, since these are the areas identified in ICAO 9625/4 as having the greatest 
short-term need and potential benefits. Nonetheless, it may be necessary to 
establish similar requirements and guidance for other types of applicable pilot 
training in the future. This may be achieved by using the knowledge gained from 
initial adoption of SATCE as outlined in this document and in future editions of ICAO 
9625. 

2.3 Intended Audience 

This document is intended for all stakeholders involved in the provision of flight 
training using FSTDs. It may be of particular interest to training providers, FSTD 
manufacturers, and National Aviation Authorities (NAA).  

Use of this document is recommended for any new or retrofit SATCE system to a 
FSTD. 

Manufacturers and training providers are encouraged to take advantage of this 
guidance, starting in the earliest phases of FSTD design, by defining requirements 
to be compliant with the features listed in this document. Compliance can be most 
readily assured if provided for at the proposal stage between the FSTD 
manufacturer and the training provider (end user). 

2.4 Benefits of Simulated ATC Environment 

The benefits of an integrated SATCE system in flight training include: 

 Improved overall fidelity of ATC simulation 

 Standardization of ATC communications (occurrence and message content) 

 Improved exposure to background radio traffic (aiding familiarization and 
listening comprehension) 

 Prescribed adherence to standard Radiotelephone (R/T) phraseology 
(establishing best practice) 

 Increased familiarity with R/T etiquette and ATC procedures 
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