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I. Objectives of the Workshop

II. Overview on Aeronautical surveillance systems

III. Overview on ongoing development in the Surveillance Panel
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▪ Provide States and the industry with best practices for the assignment of 24-bit 
addresses;

▪ contribute to harmonize practices in Mode S addressing;

▪ Present the regional procedure set for the assignment of SSR Mode S II Codes by 
the ICAO ROs; 

▪ Prevent dysfunctions due to conflicting assignments of II Codes to stations with 
overlapping radio coverages;

▪ Discus  Surveillance data sharing will and experiences in the field

Objectives of the Workshop
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Overview on Aeronautical 
surveillance systems
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Advantages of SSR Mode S (over Mode A/C)

▪ Better overall performance and in high density areas, improves the safety of air 

navigation

▪ However, Mode S is rather complicated (mainly for the technical personnel). So its use 

in not-so-high density areas should be carefully  considered

▪ Many parameters need to be properly set/adjusted and often in coordination with 

adjacent Radars:

▪

* Pulse repetition frequency (PRF)

* Mode interlace pattern (A/C, All-Call A/C/S, All-Call Mode S only, Roll-calls)

* Interrogator Code (IC)

* Use of lockout (coverage and protocol)

* Use of datalink capability

* Types of transponders in the airspace



Benefits of Mode S

* Immunity to garbling/Less RF pollution

* Selective (addressed interrogations) based on 24-bits aircraft 

addresses

* Relief from Mode A code shortage-4096 possibilities (when 

Aircraft Identification is used) 

* Additional information (e.g. identity and pressure altitude in 25 ft

increments)

* Uses error detection so data is accurate

* Offers an A-G data link medium (up to 112 bits in every signal)



Compatibility Between Mode A/C and Mode S



Summary

▪ Nowadays, a modern SSR comes with Mode S

▪ Mode S has many features, not all are needed everywhere

▪ According to Annex 10, decisions on PRF, lockout coverage and  use of interrogator codes must

be based on regional agreements:

▪ Regional Offices may be asked by some States to assist with assigning interrogator codes

▪ They therefore need to know the locations of all such radars in the given geographic area, any 

existing IC used and the documented use of lockout operations if any

▪ Then, if only a handful of radars exit, the assignment  can be better be done manually

▪ If however many sites are involved, a computer tool (such as the Frequency Finder Module 

developed by ICAO)  could be helpful.



ADS

Automatic Dependant Survillance

▪ Automatic

▪ Dependent

▪ Surveillance

✓ Aircraft Reports without intervention

✓ Position communicated is determined 
onboard aircraft

✓ Purpose is to allow  the observer to 
know the position of specific aircraft 
on the ground
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ADS-B characteristics (1)
Unlike Radar ADS-B :

accuracy does not seriously degrade with range, atmospheric conditions, or 
target altitude

update intervals do not depend on the rotational speed or reliability of 
mechanical antennas.

Aircraft precise position is broadcasted in space via a digital datalink with 
other data (airspeed, altitude..), and whether the aircraft is turning, climbing, or 
descending.

Receivers provide users (Pilots/ATCs) with the same real-time information and 
accurate depiction of aviation traffic, both in the air and on the ground



ADS-B characteristics (2)
Also, unlike Radar ADS-B :

Works at low altitudes and on the ground therefore, can be used for taxiways 
and runways traffic monitoring. 

Is also effective in remote areas or in mountainous terrain where there is no 
radar coverage, or where radar coverage is limited

Is now Satellite based providing global coverage as relief to ground based
sensors for surveillance provision in remote and oceanic areas



ADS-B characteristics (3)
ADS-B OUT

Aircraft to report position information to ATC and to other aircraft;

Aircraft must have:

➢ An IFR certified GPS receiver as the position source, and;

➢ A data link Mode S Extended Squitter to send the ADS-B data

UAT data link specific to US airspace –not approved elsewhere may only be 
used on GA aircraft at lower altitudes in the USA.



Advantages of ADS-B

Aircraft to be able to hear position reports from all the other nearby aircraft –
independently of ATC;

Such a facility would drive “Cockpit Display of Traffic Information”( CDTI);

In practice this kind of display often integrated with a Multi-Function Display 
or moving map GPS display

Requires a data link receiver, in addition to the ADS-B “Out”  data link 
transmitter ;



Advantages of ADS-B

ADS-B gives pilots in the cockpit and controllers on the ground reliable, accurate, real-time 
information about air traffic;

By using existing, proven, digital communications technology, ADS-B can be implemented rapidly for 
a relatively low cost;

Effective range of more than 100 miles of ADS-B provides a much greater margin in which to 
implement conflict detection and resolution

Pilots and controllers using ADS-B data will be able to determine not only the position of conflicting 
traffic, but will clearly see the traffic's direction, speed, and relative altitude;



Advantages of ADS-B

As the conflicting traffic turns, accelerates, climbs, or descends, ADS-B will 
indicate the changes clearly and immediately;

ADS-B systems can further enhance aviation safety through features such as 
automatic traffic call-outs or warnings of imminent runway incursion

ADS-B systems can further enhance aviation safety through features such as 
automatic traffic call-outs or warnings of imminent runway incursion.



Advantages of ADS-B

ADS-B can be scaled and adapted for use in general aviation and in ground vehicles;

This will provide affordable, effective surveillance of all air and ground traffic, even on:

1. Airport taxiways and runways, and in 

2. Airspace where radar is ineffective or unavailable;

General aviation aircraft can use ADS-B data links to receive flight information services such as 
graphical weather depiction and textual flight advisories;

In the past, these services have been unavailable or too expensive for widespread use in general 
aviation.
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Principles of Multilateration



Basic Principles of Multilateration



Comparison with other Surveillance Principles



Principles of Multilateration systems (1)

PRINCIPLE OF MULTILATERATION SYSTEMS 

(1)



Principles of Multilateration Systems (2)



Principles of Multilateration Systems (3)



Principles of Multilateration Summary



Generic System Architecture



Constraints on the principle of multilateration systems



Aircraft Signal



Cooperative Target



Aircraft Signal which can be used by multilateration



Difference between processing Mode S and Mode A/C aircraft



Identification of aircraft (1)



Identification of Aircraft (2)

The identification sis not straight forward in case of no Mode S or MSSR is implemented
in the neigbhourhood
If the aircraft is equiped Mode S transponder it tranmits the short squiter including the
24bits ICAO address of the aircraft
▪ The 24bits ICAO address is included in the new Flight Plan Format of the allowing to

correlate the signal with the ID
▪ If the aircraft is equiped with a transponder with extended squitter then the Call Sign

will be transmitted
▪ If the aircraft is equiped with a MSSR tranponder then the MLAT system must

interogate the aircraft to obtain a Mode A reply



Aircraft Altitude



Conclusion



MLAT Systems Applications



Airport Multilateration Summary
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