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OUTLINE 
• ICAO Aeronautical Surveillance – Strategy: 
• The need, purpose and scope for Aeronautical Surveillance. 
• Surveillance categories. 
• Basic principle of operation. 
• Application of ATS Surveillance 

• ADS-B 
• Theory of operation 
• System description 
• Functional description and application in ATM. 
• Limitations 
• Remote control and monitoring system (RCMS) 

• ATM 
• Flight planning 
• Separation standards 
• Phraseology. 

• AIRBORNE EQUIPMENT 
• GNSS – IFR - RECEIVER WITH WAAS 
• Transponder 1090 ES 

 



OBJECTIVES -1 

• Upon completion of the presentation you will 
be able to; 

• Explain what is Aeronautical Surveillance and 
state its purpose. 

• List the categories of Surveillance systems 
• Describe the principle of operation, coverage 

procedures and limitations. 
 
 
 
 



OBJECTIVES -2 

• ADS-B; 
• Explain the Theory of operation. 
• Describe the system architecture. 
• Describe normal ADS B out operation. 
• Explain the benefits and limitations of ADS-B 

 
 
 
 



OBJECTIVES -3 

• ATM: 
• Describe the approval and flight planning 

process. 
• Identify the ICAO separation standards 
• Explain the use of ADS-B specific 

phraseologies. 



ICAO Aeronautical Surveillance  
 

• Overview. 

• Air traffic is growing at a significant rate and at 
the same time, there are increasing demands for 
more operating flexibility to improve aircraft 
efficiency and to reduce the impact of air travel 
on the environment. 

•  Aeronautical surveillance systems are major 
elements of modern air navigation infrastructure 
and are required to safely manage increasing 
levels and complexity of air traffic. 
 



ICAO Aeronautical Surveillance 

• Need: 
• Surveillance plays an important role in ATM. 

The ability to accurately determine, track and 
update the position of aircraft has a direct 
influence on the minimum distances by which 
aircraft must be separated (i.e. separation 
standards), and therefore on how efficiently a 
given airspace may be utilized. 
 



ICAO Aeronautical Surveillance 
• Need: 
• Accurate surveillance can be used as the basis for 

automated alerting systems. 
• The ability to accurately track aircraft enables Air 

Traffic Control (ATC) to be alerted when an aircraft is 
detected to deviate from its assigned altitude or route 
or when the future positions of two or more aircraft 
are predicted to fall below minimum acceptable 
separation standards.  

• Alerts may also be provided when the aircraft strays 
below the minimum safe altitude or enters a restricted 
area. 



ICAO Aeronautical Surveillance 

• Purpose and Scope: 
• An aeronautical surveillance system provides the aircraft 

position and other related information to ATM and/or airborne 
users. 

• In most cases, an aeronautical surveillance system provides its 
user with knowledge of “who” is “where” and “when.” 
 

• Other information provided may include horizontal and vertical 
speed data, identifying characteristics or intent. 

• The required data and its technical performance parameters are 
specific to the application that is being used. 
 

• As a minimum, the aeronautical surveillance system provides 
position information on aircraft or vehicles at a known time. 
 



ICAO Surveillance strategy. 

• • Primary Radar (SMR/ASDE);  
• • Secondary Surveillance Radar (SSR);  
• • Automatic Dependent Surveillance-

Broadcast (ADS-B);  
• • Automatic Dependent Surveillance-Contract 

(ADS-C); and  
• • Multilateration. 

 



ICAO Aeronautical Surveillance 

Surveillance categories. 



Surveillance categories. 



Examples of Surveillance categories. 



Surveillance Technologies Overview 
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Type Aircraft Position Acquisition Position Determination Technology 

PSR Independent: aircraft position is 
determined by the radar. 

Not cooperative: does not depend on aircraft 
equipment 

SSR Independent: aircraft position is 
determined by the radar. 

Cooperative: requires aircraft to have a 
ATCRBS/Mode S transponder in operation. 

ADS-B 
 
 

Dependent: ADS-B station derives an 
aircraft position from the signals 
broadcasted by the aircraft and carrying its 
position encoded in them. 
 

Cooperative: requires aircraft to have ADS-B 
transceiver or Mode S Extended Squitter in 
operation. 
 
 

Conventional surveillance technologies rely on data acquisition from the sensors: 

a) Primary Surveillance Radars (PSR) 

b) Secondary Surveillance Radars (SSR)  

Complementary surveillance technology: Automatic Dependent Surveillance – Broadcast 
(ADS-B) 



MULTILATERATION 

Type Aircraft Position Acquisition Position Determination Technology 

MLAT 
Independent: aircraft position is 
determined by the receiver stations. 
 

Cooperative: requires aircraft to have a 
ATCRBS/Mode A/C/S transponder in 
operation. 
 

 
 

 
 



SURVEILLANCE TECHNOLOGIES 

OVERVIEW 
OF BASIC OPERATING PRINCIPLE. 



Primary Surveillance Radar 

‹#› of <##> 

• Tx signal is radiated by the 
antenna, reflected back by 
aircraft body and detected by 
the radar receiver. 

• Tx signal should be of high peak 
power in order to “see” targets 
far enough from the radar site. 

• Comprehensive signal processing 
is required in the radar receiver 
to detect weak reflections. 

For Radar Cross Section RCS=2 sq.m and Probability of Detection Pd=0.8-0.95: 
• L-band (1.25-1.35 GHz) radar range: 200-220 nmi @Tx peak power P=45 KW; 
• S-band (2.7-2.9 GHz) radar range: 60 – 80 nmi @Tx peak power P=25KW. 
• L-band antenna Gain= 33 dBi @W x H=13.6m x 8.7 m 
• S-band antenna Gain= 33 dBi @W x H=5m x 2.9 m 

Surveillance Technologies Overview 



Primary Surveillance Radar 

‹#› of <##> 

• 2-D aircraft position can be determined only: range and azimuth to a target are measured 
only; 

• Solid-state transmitter consists of 16/32 power modules; 
• Indoor equipment power consumption is about 5 KW; 
• Air-force cooling is required. 

Surveillance Technologies Overview 



Secondary Surveillance Radar 

‹6› of <##> 

• Tx signal is radiated by the 
antenna in F=1030 MHz frequency 
band,  detected by the aircraft 
transponder that sends reply 
down to the radar in RF=1090 
MHz frequency band. 

• Tx signal of 2.5 KW peak power is 
enough to communicate with 
transponders  located 256 nmi 
from the radar site. 

• Phase-array antenna of 8 m width 
is used to properly acquire the 
signal from an airborne 
transponder. 

• Mode S (“Selected”) surveillance allows to minimize broadcasting signals and reduce signal 
jamming in 1030/1090 MHz frequency band. 

• Mode S (“Selected”) surveillance allows to get extra data from onboard sensors wired to 
airborne transponder. 
 

Surveillance Technologies Overview 



Secondary Surveillance Radar 

‹7› of <##> 

Surveillance Technologies Overview 

• 3-D position of an aircraft can be determined. 
• Two-channel configuration is usually used for redundancy. 
• Four 19” cabinets are usually required to house indoor equipment. 
• Power consumption of indoor radar equipment is about 1 KW 

 











Automatic Dependant Surveillance -  Broadcast 

‹#› of <##> 

• On-board navigation systems determines aircraft’s position vector (location, time, velocity, 
intent, if available) and other  parameters related to aircraft/flight status. 

• The parameters are kept in Binary Data Store (BDS) registers of SSR (ATCRBS) or ADS-B on-board 
transceivers. 

• The transceivers periodically broadcast aircraft/flight status information to ADS-B ground 
stations and other aircraft equipped with ADS-B equipment. 

• ADS-B messages are received by ACAS/TCAS onboard systems to acquire the position of all the 
aircraft sending ADS-B messages. 

• ADS-B messages are received by ADS-B ground stations that derive the aircraft’s position from 
the messages and send the data to ATM Centers. 
 

ADS-B Technology Overview 



ADS-B Ground Station, Indoor Equipment 

‹#› of <##> 

Surveillance Technologies Overview 

• 6U unit, can be mounted on a wall or in 19” rack; 

• 160 W power consumption; 

• Control and monitoring is handled from local or remote workstation/laptop; 

• Two Ethernet lines are available for communication with RDPS. 



‹#› of <##> 

Surveillance Technologies Overview 

ADS-B Ground Station, Outdoor Equipment 

• Omnidirectional, Gain = 6-9 dBi; 

• Length L = 2-3 m, weight W = 5-10 kg; 

• LNA is installed close by the antenna terminal; 

• Coupler is either built in the antenna or collocated with the LBA enclosure. 



Automatic Dependant Surveillance Technology 
Advantages and Limitations 

‹#› of <##> 

ADS-B technology is advanced in terms of: 

• More precise position reporting: within 10 m provided GNSS allows 

• More frequent position update: 1 sec versus PSR/SSR’s  4-12 sec 

• Ease of deployment – significantly less affected by weather, lightweight, low power, 
with the ability to leverage multiple power sources, including solar power, low-
maintenance 

• Total cost of ownership is significantly less as compared with conventional radars. 

• Allows to expand surveillance coverage to areas where radar installation is not 
appropriate. 

Surveillance Technologies Overview 

ADS-B technology limitation: 

• Relies on the functionality of Global Navigation Satellite System that might have 
degraded performance. 



Transitional Surveillance Technologies 
Integration with  SSR and ADS-B Surveillance Sensors 

‹#› of <##> 

• Traffic Information Services – Broadcast  (TIS-B):  

Derives traffic information from radar sources and uplinks this traffic information to ADS-B-equipped aircraft. 
TIS-B enables ADS-B-equipped aircraft to receive position reports on non-ADS-B-equipped aircraft during the 
transition period to full ADS-B equipage.  

• Flight Information Services – Broadcast  (FIS-B):  

This is an uplink service that provides aeronautical and flight information such as textual and graphical 
weather reports and Notices to Airmen. 

ADS-B Technology Overview 





APPLICATIONS 
• Aeronautical surveillance systems are 

designed to be used by ATS to improve 
capacity and to enhance safety. 

• In support of applications, the ATS 
surveillance system should provide for a 
continuously updated presentation of 
surveillance information, including position 
indications. 
 



SERVICES 
• AREA CONTROL –  
• A surveillance system for area control typically needs to provide 

surveillance over large volumes of airspace including remote areas 
where ground infrastructure may be limited or non-existent. (cruise 
speed, level ). 

• EG; ADS-C , SSR, WAM AND ADS-B 
APPROACH CONTROL – 
• Approach control service is provided to controlled flights arriving or 

departing from one or more aerodromes. Vectoring may be 
performed at higher traffic density levels, and changes in altitude 
and heading are frequent. Arriving traffic may be placed in holding 
patterns when demand for services exceeds the aerodrome or 
airspace capacity.(lesser  minima, slower speeds than in en-route). 
Eg; PSR/SSR/MLAT/ADS-B. 
 
 



SERVICE 
• AERODROME CONTROL : 
• Visual sighting of aircraft from the control tower is the primary 

means of determining position. During busy periods and in low 
visibility conditions, a surveillance system may be used to 
improve the safety and efficiency of aerodrome operations. 

• Surveillance systems suitable for aerodrome control include 
primary radar, multilateration and ADS-B. 

• Other surveillance systems such as millimetre wave sensors, 
video systems, induction loops and microwave barriers can be 
used for limited-zone coverage or in cluster to provide wider 
coverage. 

• ALERTING –  
• Surveillance data should be presented in a manner to support 

alerting service and, if necessary, search and rescue. This could 
include a display of position data and data recording. Replay of 
recorded data should be possible on maps or other means to 
extract absolute position information. 



SUMMARY 
• Aeronautical surveillance systems are major 

elements of modern air navigation 
infrastructure and are required to safely 
manage increasing levels and complexity of air 
traffic. 

• The ability to accurately determine, track and 
update the position of aircraft has a direct 
influence on the minimum distances by which 
aircraft must be separated. 
 



SUMMARY 
• In most cases, an aeronautical surveillance 

system provides its user with knowledge of 
“who” is “where” and “when.” 

• As a minimum, the aeronautical surveillance 
system provides position information on 
aircraft or vehicles at a known time. 
 
 



SUMMARY 

ICAO Surveillance strategy. 
• PSR 
•     
• SSR  

 
• ADS-B 
•     
• MLAT    

SURV. CATEGORIES 
• Independent 

 
• Co-operative 

 
• Dependent 

 
• Co-operative 



SUMMARY 
• PSR - Tx signal is radiated by the antenna, reflected 

back by aircraft body and detected by the radar 
receiver. (Range and Bearing.) 

• SSR - Tx signal is radiated by the antenna in F=1030 
MHz frequency band,  detected by an aircraft 
transponder that sends reply down to the radar in 
RF=1090 MHz frequency band.(Range, bearing, other 
ADD). 

• ADS-B On-board navigation systems determines 
aircraft’s position vector (location, time, velocity, 
intent, if available) and other  parameters related to 
aircraft/flight status. 

• MLAT – Several Rx on the ground receive Transponder 
replies and calculate A/C position. (3/4 RX plus 1Tx) 
 
 
 



SUMMARY 

• APPLICATION: 
• SERVICES: 
• AREA CONTROL 
• APPROACH CONTROL 
• AERODROME CONTROL 
• ALERTING SERVICES 
• Air -Traffic Advisory 
• OTHERS – ACAS, RVSM –height monitoring, noise 

monitoring. 



QUESTIONS 

 
 
 



ADS-B 
ADS-B technology overview 
 





How ADS-B works. 

• Aircraft tell everybody who can listen who 
they are, where they are, where they are 
going and at what speed. 



An aircraft uses Global Navigation Satellite System (GNSS) 
to determine its position, which it broadcasts together 
with other information to ground stations.  
 
The ground stations process and send this information to 
the Air Traffic Control system which then displays the 
aircraft on air traffic controllers’ screens. 
 
ADS-B equipped aircraft broadcast once per second their 
position and other information without any intervention 
from ground systems. 





As well as their position, aircraft broadcast their altitude, 
speed, aircraft identity and other information obtained 
from on-board systems. 
 
Once received by ground stations, the information is 
processed and sent to the Air Traffic Control Centre for 
display on controllers’ screens.  
 
ADS-B broadcasts can be received and processed by any 
receiving unit, which means ADS-B can be used for both 
ground and airborne Air Traffic Control surveillance 
applications. 





‹#› of <##> 

Mode S Extended Squitter  

Squitter is reply-format transmission without 
being interrogated.  “Unsolicited” replies are 
used by TCAS  2-equipped aircraft to acquire 
the ICAO address of squittering airframes. 
 
Mode S technology uses short (56 bits) 
acquisition and long (112 bits) extended 
squitters. 



Mode S Extended Squitter  
 

Extended Squitter (ES) is an enhanced feature of Mode S 
transponders and is a further extension of legacy surveillance 
technologies. 

Mode S ES capable transponders  send unsolicited  periodic ADS-B 
messages that provide aircraft’s position, velocity, time and other 
relevant information derived from on-board  avionics navigation 
systems.  

ES messages are received by ACAS/TCAS systems to acquire the 
aircraft equipped with Mode S ES transponders. 

ES messages are received by ADS-B ground stations that derive 
aircraft’s position from ES messages and send the data to ATM 
Centers. 

 



ADS-B Mode S Extended Squitter 
Data Block Structure 

1. Control Group 

• 3-bit Transponder Capability Report ; 

2. 24-bit ICAO Aircraft Address – unique aircraft identification; 

3. 56-bit Message Extended Squitter Field – the data from transponder’s BDS registers;  

4. 24-bit  Parity Check – error protection. 

ADS-B Technology Overview 
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ADS-B Mode S Extended Squitter 
On-board Equipment 









S7000 ADS-B GROUND STATION 
DESCRIPTION 

GUYANA 

ADS-B Ground Station Description 



ADS-B Ground Station Description 

• Listens for Mode S ES messages broadcasted by  
airborne transponders; 

• Acquires and decodes messages contents  (position, 
altitude, velocity, callsign,…); 

• Detects and, when possible, corrects reception errors ; 

• Creates target tracks and generates ASTERIX Category 
21 and Category 33 reports based on the processed 
data; 

• Transmits the reports via a ground network to Radar 
Data Processing System (ATM).or SDPS. 

56 

SKYSURV ADS-B Ground Station 
Overview  



ADS-B Ground Station Description 
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LRU S7000 Ground Station Model 
S7110 S7120 S7121 

Processing Unit (MPU) 1 2 2 

 Site Monitor Unit (SMU)  1 1 1 

Receiver 1090 MHz (RXU 1090) 1 2 2 

Power Supply Unit (PSU) 1 2 2 

Antenna Omni Omni Sector 180⁰ 

• Low Noise Amplifier (LNA) is integral part of S7000 Ground Station. 
The LNA is mounted close to antenna terminal in order to minimize 
receiver sensitivity degradation due to RF feeder between the 
antenna and the Ground Station chassis. 

•  Coupler is provided in front of the LNA to verify the integrity of RF 
front-end of the station. 

• Dual LRUs are assembled, when required, for redundancy. 

SKYSURV ADS-B Ground Station 
Line Replaceable Units (LRU) 
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ADS-B Ground Station Description 

SKYSURV ADS-B Ground Station 
Block Diagram 



‹#› of <##> 

ADS-B Ground Station Description 

SKYSURV ADS-B Ground Station 
Data Flow Diagram 

All Mode S messages defined in RTCA standards DO-260/A/B are decoded: 

• DF 17  
• DF 18  
• DF 19 (military)  

In addition, the station is capable of decoding the SSR downlink messages: 
• Mode A/C 
• Mode-S DF4, DF5, DF11, DF20, DF21 
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Input signal 1090 MHz Mode S Extended Squitter 
Sensitivity Better than  -90 dBm @ LNA input 
Decoder Compliant with RTCA DO 260/260A 

Output signal format ADS-B raw data, ASTERIX  Category 21 

Target capacity > 500 tracks 

Operational range > 250 nmi 

Processing capacity 4000 Extended Squitter messages per second 

Electrical Interfaces Ethernet, RS-232 Synchronous 

External Interface  
Protocols TCP/IP, UDP/IP, SNMP, NTP, Synchronous Serial 

Power Supply 90-260 VAC 50-60 Hz, or 24 VDC (+/- 4 V) 

Power consumption < 160 W in generic configuration 

ADS-B Ground Station Description SKYSURV ADS-B Ground Station 
Specifications 



ADS-B REPORT ASSEMBLY 
Module 5 

ADS-B Report Assembly 



• The ground station uses the Globally Unambiguous Airborne Position Decoding 
method described in the reference standards DO-260 and DO-260A to establish target 
position initially.  

• Once the aircraft’s position is established, the Emitter Centered Local Decoding 
method is used to update the airborne position of aircraft on reception of each 
subsequent odd or even format messages. 

• MPU generates tracks and then maintains tracks for target which the MPU is receiving 
valid ADS-B broadcasts periodically. 

• MPU filters out messages with unreasonable position information (jumps due to 
aircraft’s position reporting errors) and re-initializes the global decoding. 

62 

SKYSURV ADS-B Ground Station 
ADS-B Message Processing Overview 

ADS-B Report Assembly 

 



ADS-B reports are generated in ASTERIX format (Category 21) and raw data format. 
 
The Ground Station delivers ADS-B reports at the following rates: 

– Airborne position: every 0.5 sec; 
– Ground position: every 0.5 sec if the aircraft is moving, otherwise every 5 sec; 
– Identification and aircraft type: every 5 sec; 
– Velocity and the accuracy quality indicator: every 0.5 sec; 
– Aircraft status, including quality indicators, as necessary: every 1.25 sec; 
– Emergency messages: every 8 sec. 

63 

ADS-B Report Assembly 

SKYSURV ADS-B Ground Station 
ADS-B Reports Generation  



• The station has very flexible and configurable delivery mechanisms ensuring that the 
reports to RDPS application meet customer requirements. Data can be output to 
multiple destinations whether in UDP or TCP.  

• The station may also be configured to either send or not send to the RDPS the reports 
for the targets, which parameters are falling in the range of values set in manually 
configured filters: 

- messages based on MOPS version; 
- "on ground" or  airborne targets; 
– aircraft address; 
– figure of merit; 
– altitude range; 
– coverage range; 
– received signal strength threshold. 

• The targets, which are excluded from the delivery pool, are still being recorded by the 
MPU’s. 

64 

ADS-B Report Assembly 

SKYSURV ADS-B Ground Station 
ADS-B Reports Generation  
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Graphical User Interface 

SKYSURV ADS-B Ground Station 
Target Display GUI 



SUMMARY 
• 1090 MHz Mode S Extended Squitter (ES) – recommended by ICAO as  a global primary link  

for ADS-B systems. 
• Squitter is reply-format transmission without being interrogated. 
• Mode S ES capable transponders  send unsolicited  periodic ADS-B messages that provide 

aircraft’s position, velocity, time and other relevant information derived from on-board  
avionics navigation systems.  
 

 



SUMMARY 



SUMMARY 
• Listens for Mode S ES messages broadcasted by  

airborne transponders; 

• Acquires and decodes messages contents  (position, 
altitude, velocity, callsign,…); 

• Detects and, when possible, corrects reception errors ; 

• Creates target tracks and generates ASTERIX Category 
21and Category 33 reports based on the processed 
data; 

• Transmits the reports via a ground network to Radar 
Data Processing System (ATM).or SDPS 

 



SUMMARY 

• RX – SPECS. 
• Target capacity > 500 tracks 
• Operational range > 250 nmi 
• Processing capacity 
• 4000 Extended Squitter messages per second 

 



SUMMARY 
POSITION  & UPDATE. 
Globally Unambiguous Airborne Position -1st 

 
 

•Once the aircraft’s position is established, the Emitter 
Centered Local Decoding method is used to update the 
airborne position of aircraft on reception of each subsequent 
odd or even format messages. 

Airborne position: every 0.5 sec; 
Ground position: every 0.5 sec if the aircraft is 
moving, otherwise every 5 sec; 
Identification and aircraft type: every 5 sec; 



QUESTIONS 

 
 
 



ATM 

FLIGHT PLANNING. 



AMDT 1 –DOC.4444 

• 4.4.1 Flight plan form 
• APPENDIX 2. FLIGHT PLAN 
• ITEM 10: EQUIPMENT AND CAPABILITIES 
• Capabilities comprise the following elements: 
• a) presence of relevant serviceable equipment on 

board the aircraft; 
• b) equipment and capabilities commensurate 

with flight crew qualifications; and 
• c) where applicable, authorization from the 

appropriate authority. 



FPL –ITEM 10b. 

• Surveillance equipment and capabilities 
• INSERT N - if no surveillance equipment for the 

route to be flown is carried, or the equipment 
is unserviceable; 

• one or more of the following descriptors, to a 
maximum of 20 characters, to describe the 
serviceable surveillance equipment and/or 
capabilities on board: 



ADS-B 
B1 - ADS-B with dedicated 1 090 MHz ADS-B “out” capability 
B2  - ADS-B with dedicated 1 090 MHz ADS-B “out” and “in” 
capability 
U1  - ADS-B “out” capability using UAT 
U2 - ADS-B “out” and “in” capability using UAT 
V1 - ADS-B “out” capability using VDL Mode 4 
V2 - ADS-B “out” and “in” capability using VDL Mode 4 
ADS-C 
D1 - ADS-C with FANS 1/A capabilities 
G1 - ADS-C with ATN capabilities 
Alphanumeric characters not indicated above are reserved. 
Example: ADE3RV/HB2U2V2G1 



SURV. 



NO “SURV. FILED 



SURV. FILED 



Sep. App 
• a) when two aircraft are flying at a given separation, they are not in 

a collision situation. Similarly, when two aircraft are seen at the 
given minimum separation, they will not be closer than a minimum 
specified buffer at any time during the period of display; 
 

• b) the application considered corresponds to a buffer size 
equivalent to the maximum aircraft size. It does not cover wake 
turbulence separation minima for which there may be a need to 
specify different buffers; 
 

• c) the system shall be able to support the display of aircraft 
trajectories and to distinguish between aircraft; and 
 

• d) separation is only provided between identified aircraft. 



Data item needed for sep. 

• Horizontal position. 
• a) range and azimuth (typically provided by 

radars); 
• b) latitude and longitude (typically provided 

by an ADS-B system); or 
• c) a specific system of X and Y coordinates (as 

may be provided by a multi-sensor tracker). 



Data item needed for sep. 

• Pressure altitude (also known as barometric 
altitude). 

• This data item is derived from the altimeter of 
the aircraft and is used to display the vertical 
position of aircraft. 

• The local barometric correction has been 
considered as being outside the surveillance 
system because it is performed by a user 
application (ATM). 



Data item needed for sep. 

• Identity.  
• This data item is obtained by either using the aircraft ID 

extracted from the aircraft or from its SSR Mode A 
reply.  

• The identity is used to ensure that ATC instructions are 
passed to the correct aircraft. The identity extracted 
from the aircraft by the surveillance system is typically 
correlated with the flight plan data by the user 
application. 

• However, this correlation function is considered to be 
outside the scope of the surveillance system definition. 



UPDATE RATE/UPDATE PERIOD 

• The term “update rate” is usually used both for 
the output of the sensor and for the update of 
the display. 

•  In the context of performance, the latter is used 
with the assumption that the output of the 
surveillance system is fed directly into the display. 

• Update period depends on local constraints such 
as type of traffic, maximum climbing rate of 
aircraft, type of airspace structure, legacy systems 
and Human Factor considerations. 



ICAO Doc. 4444 - 8.7.3 Separation minima 
based on ATS surveillance systems 

 

• 8.7.3.1 Unless otherwise prescribed in 
accordance with 8.7.3.2, 8.7.3.3 or 8.7.3.4, or 
Chapter 6 (with respect to independent and 
dependent parallel approaches), the 
horizontal separation minimum based on 
radar and/or ADS-B and/or MLAT systems shall 
be 9.3 km (5.0 NM). 



IDENTIFICATION 

• 8.6.2.2 ADS-B IDENTIFICATION PROCEDURES 
• Where ADS-B is used for identification, aircraft 

may be identified by one or more of the following 
procedures: 

• a) direct recognition of the aircraft identification 
in an ADS-B label; 

• b) transfer of ADS-B identification (see 8.6.3); and 
• c) observation of compliance with an instruction 

to TRANSMIT ADS-B IDENT. 



Requirements for ADS-B out 
Equipage 

 

AIRBORNE 



PUBLICATIONS 

  

www.faa.gov/regulations_policies/advisory_circulars/ 



PUBLICATIONS 



AIRBORNE EQUIPMENT 

 



2.1.1 Operational Trials shall commence from 15 June 2015 until 11 November 
2015. During this period from 03:00 to 11:00 UTC, Georgetown Area Control 
Centre will be providing Surveillance service under the supervision of an Area 
Control Surveillance Instructor to accomplish the certification and Licensing of Air 
Traffic Controllers. 
 
 2.1.2 With effect from 12th November 2015 the carriage of ADS-B equipage in 
compliance with para. 3.1, 3.2 or 3.3 will be required by all aircraft intending to 
operate within the Georgetown FIR (SYGC) at or above FL245.  
 
2.1.3 Aircraft intending to operate within Georgetown FIR at or above FL245 with 
ADS-B equipage that are not in compliance with paragraph 3.1, 3.2 or 3.3, the ADS-
B equipage shall be: 
 
(a) deactivated; or 
 
(b) set to transmit only a value of zero for the Navigation Uncertainty Category 
(NUCp) or Navigation Integrity Category (NIC). 



3. Requirements for ADS-B out Equipage 
 
3.1 ADS-B equipage complies with ‘RTCA DO-260 Minimum 
Operational Performance Standards’, which is equivalent to ES 
Version 0 as specified in ICAO Annex 10, Volume IV, Chapter 3, 
Paragraph 3.1.2.8.6 and Chapter 2 of ICAO Doc 987. 
 
3.2 ADS-B equipage complies with ‘RTCA DO-260A Minimum 
Operational Performance Standards’, which is equivalent to ES 
Version 1 as specified in ICAO Annex 10, Volume IV, and Chapter 3, 
Paragraph 3.1.2.8.6 and Chapter 3 of ICAO Doc 9871. 
 
3.3 ADS-B equipage complies with ‘RTCA DO-260B Minimum 
Operational Performance Standards’, which is equivalent to ES 
Version 2 as specified in Chapter 4 of ICAO Doc 9871. 
 
 



NOTE: To harmonise the ADS-B equipage, ICAO Planning and 
Implementation Groups suggested in order to standardize the 
equipment requirements, the following are the acceptable means of 
compliance to paragraphs 3.1, 3.2 or 3.3 
 
(a) The ADS-B equipage that have been certificated as meeting 
EASA Acceptable Means of Compliance AMC 20-24 “Certification 
Considerations for Enhanced ATS in Non-Radar Areas using ADS-B 
Surveillance (ADS-B-NRA) via 1090 MHz Extended Squitter”, or 
 
(b) The ADS-B equipage that meet the equipment configuration 
standards of Australian Civil Aviation Order 20.18 Appendix XI, or 
 
(c) The ADS-B equipage that have been certified as meeting FAA 
Advisory Circular (FAA     AC) 20-165 or later changes. 





•GNS 430/530 Upgrade to WAAS - 
$3,395 US 
•GTX 330 Mode-S ES Transponder - 
$4,796 US 
=$8,191 US – approx. 

$$$$$$$$ 

•   



GNS 430/530 Upgrade to WAAS - 
$3,395 
 
•GTX 23 Mode-S ES Remote 
Transponder - $2,199 



QUESTIONS 
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