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SUMMARY 

 

This paper presents a proposed approach for associating surveillance track data with flight 

plan information in ATC automation systems. 

 

 

 

1. INTRODUCTION 

 

1.1 Each individual flight plan processed in the U.S. has a distinct Mode 3/A code that is 

generated for that flight. On initial contact with ATC (usually during the clearance delivery process), 

each aircraft is provided with their Mode 3/A code. The aircraft operator sets the Mode 3/A code in 

their transponder for use by beacon interrogation systems in obtaining this aircraft identification 

information. 

 

1.2 U.S. radar systems continue to provide radar data in a Common Digitizer (CD) 

format. The data fields in this format are limited, so the primary identification information for an 

aircraft is the Mode 3/A Code included in the CD report. U.S. ATC automation systems use the Mode 

3/A Code to automatically associate an aircraft’s surveillance track with the applicable flight plan data 

without the need for manual controller intervention. The CD format does not include a field for the 

24-bit ICAO Address or the Flight ID. Therefore, the Mode 3/A Code has historically been the only 

means for associating flight plans with radar surveillance tracks in the U.S. 

 

1.3 The Mode 3/A Code is a 4-digit octal code programmed into an aircraft transponder 

and provides for a maximum of 4096 codes. Many codes are reserved for special uses, which further 

constrains the available number of codes for air traffic operations. As air traffic has grown in the U.S., 

the limitations on Mode 3/A codes has resulted in some operational inefficiencies. In some instances, 

multiple aircraft have been operating on the same Mode 3/A Code, which can cause incorrect flight 

plan association. This places additional workload on air traffic controllers to correct the condition. 
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1.4 Additional problems with the use of Mode 3/A codes for flight plan association have 

been observed when more than one flight plan is filed for a given aircraft. This creates an ambiguity 

in associating the surveillance track with flight plan information because multiple Mode 3/A codes 

may be assigned to an aircraft; a different Mode 3/A Code for each flight plan.  This ambiguity can 

occur for many reasons. Regardless of cause, such an ambiguity must be resolved during the initial 

clearance delivery process (via VHF voice) which negatively affects operational efficiency. Once the 

ambiguity is resolved, the pilot will be given the Mode 3/A Code associated with the desired flight 

plan. 

 

1.5 The FAA has deployed ADS-B surveillance throughout the U.S. National Airspace 

System. Surveillance based on ADS-B information provides the Mode 3/A Code, along with Flight ID 

and 24-bit ICAO Address to identify the aircraft. Therefore, flight plan association can be enhanced 

for targets equipped with ADS-B through the use of Flight ID and/or ICAO Address. 

 

1.6 ICAO flight plans provide a means for an operator to enter the hexadecimal form of 

their ICAO Address in the flight plan using the CODE/ indicator. Since the ICAO Address can be 

used for flight plan association, aircraft operators need to ensure that the ICAO Address is entered 

correctly, if they decide to provide this field in the flight plan. However, prior U.S. experience 

indicates that operators often make errors when providing ICAO Address in the flight plan; therefore, 

use of only the ICAO Address for flight plan association is not recommended. 

 

1.7 As a result of ADS-B and other modernization initiatives, U.S. ATC automation 

systems will have direct access to Flight ID and ICAO Address to support flight plan association. 

Since these identifiers are unique to each aircraft, the limitations associated with assignment of Mode 

3/A Codes are mitigated. 

 

2. DISCUSSION 

 

2.1 In 2012, the FAA’s En Route Automation Modernization (ERAM) ATC automation 

system implemented flight plan association based on Mode 3/A Code, Flight ID, and ICAO Address. 

If any of these parameters were available in the surveillance track, the ERAM system would make a 

flight plan association. However, if any of the parameters did not match the flight plan information, 

the association was dropped. The frequency of occurrence of dropped flight plan associations 

increased dramatically with this approach, primarily due to incorrect Flight ID and/or ICAO Address, 

either in the aircraft’s avionics or in the aircraft’s filed flight plan. 

 

2.2 As a result of this experience, the FAA identified a priority scheme for associating 

flight plans with surveillance tracks. This approach is as follows: 

 

a) If a surveillance track has a valid Mode 3/A Code and a flight plan has a 

 matching Mode 3/A code, the Mode 3/A code is used for flight plan association. 

 

b) If a surveillance track has a Flight ID, and the surveillance track does not have a 

 Mode 3/A Code or the Mode 3/A Code is invalid, the Flight ID is used for flight 

 plan association. 

 

c) If a surveillance track has an ICAO Address and a flight plan has a matching 

ICAO Address, and flight plan association cannot be performed based on the above 

criteria  

[a) or b)], the ICAO Address is used for flight plan association. 
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The flight plan to surveillance track association is performed in the above priority order. When a 

flight plan association is made, no checks are initiated for the lower priority association method(s). 

 

2.3 In addition, the FAA’s automation systems have implemented a Flight ID verification 

check that determines whether the Flight ID reported by the aircraft’s ADS-B system matches the 

flight plan when a surveillance track associates with the flight plan through the Mode 3/A Code or an 

ICAO Address. When a mismatch occurs between the Flight ID of the surveillance track and the 

aircraft call sign in the flight plan, the air traffic controller is notified of the mismatch using a 

“CSMM” indicator (Call Sign Mis-Match) in the aircraft’s displayed datablock.  

 

2.4 The functions described in 2.2 and 2.3 were implemented and tested in the ERAM 

system, and are viewed by the FAA as a robust methodology for associating surveillance track data 

with flight plan information, as well as identifying Flight ID entry errors. The FAA is planning 

changes to the Standard Terminal Automation Replacement System (STARS) and the Micro En Route 

Automated Radar Tracking System (MEARTS) ATC automation systems to implement the 

surveillance track to flight plan association methods described in this paper. FAA ATC automation 

systems already provide the “CSMM” indicator if the Flight ID of the surveillance track does not 

match that the aircraft call sign in the flight plan. 

 

3. ACTION BY THE MEETING 

 

3.1 The meeting is invited to: 

 

a) note the information contained in this paper; and 

 

b) encourage States to implement robust approaches for associating surveillance 

track data with flight plan information in ATC automation systems, equivalent to 

the approach described in this paper; and 

 

c) encourage States to identify mismatches between the aircraft-reported Flight ID 

and flight plan call sign so that controllers are aware that the avionics or flight 

plan may have an incorrect entry; and 

 

d) discuss any relevant matters as appropriate. 

 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ 
 

 


