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* Pilots report their position
— Using a voice channel (HF, VHF)

— Slow, cumbersome %

— Exposed to human error
— Broadcast: Everyone “on frequency” hears it

e Procedures and standards maintain safe

« A form of dependant survelillance
— We rely on the pilot/aircraft navigation capability

e Large Separation Standards
— Aircraft position uncertainty (ATC perspective)
— Communications delays (particularly HF voice)

© Airservices Australia
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e Radar measures:
— Aircraft Position - range & azimuth

 Radar down-links:
— Altitude & Identity

* Displayed in plan view
— Allows smaller separation standards
— Supports off-track & vectoring

* EXpensive

 Terminal Area &
high density En Route

© Airservices Australia
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« FANS1/A Equipment in “big” aircraft /’é'
— EXpensive avionics
» Uses satellite and VHF datalinEs
via 3rd Party service providers
\

e Automatic, accurate routine reports

— Slow update rate (typically every 14 minutes) -L
— Supports exception reports & safety alerts e ==

— Reports are not visible to other aircraft

SITA/ARINC

 Data Link Expensive = p——
* Does not support tactical control

© Airservices Australia
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Automatic
no pilot input required

Dependent

Information sourced on the
aircraft

Surveillance

Aircraft Position
Altitude

|dentity

Velocity Vector, + . ..

I ® " Broadcast

s any ground station or
aircraft can receive

Automatic Position Reporting
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GNSS Receiver

Transponder

Typically two
broadcasts / sec

|dentity (callsign)
Position

Altitude

Velocity Vector
‘B  Vertical Rate

- ADS-B Ground Stations

© Airservices Austr



ion into ATC System . @8

Radar Track
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 Near Bundaberg

 Aircraft Surveillance
— Radar coverage above FL120
Burnett Basin — ADS-B (initially) 120 Nm range

2 Antennas

Brisbane

© Airservices Australia
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» Deployed and operationally commissioned ADS
— In a limited geographic area AR
— Equipped 9 aircraft initially
— DHCS8, Shorts 360, B200, Jabiru
— B738 & A320 joined Jan 2004
— 39 aircraft including 2 &

© Airservices Australia
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 ATC coverage of continent
— 29 Duplicated Ground stations

— Satellite communications links to ATC
» ADS-B data
= VHF air-ground voice communication

 Aircraft voluntary ADS-B equipage

o Safety benefits — RAM, CLAM, STCA

» Efficiency benefits — optimum level, off fixed routes
 Traffic above FL300

* In low density Non Radar Airspace

20
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ADS-B Installation at Woomera

}
e e : old tower
to be removed

antennas

Satellite Coms Link
to ATC centre
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ADS-B Installation at Bourke
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Radar Track
Linked to FDP by 24 bit code AVNLL Mw
350>350 41
Includes Safety net alerts (RAM, CLAM ...) RHY 16L |
Integrated into ATC training simulators ADS - B Track »
Integrated into recording and analysis tools
Operated for 3 years
: : . NEW SYMBOL
Trial Successful — Now normal daily operations
Cee— 3 ==
. BT ADS' C TraCk C
1 E
y Flight Plan
e — __‘ — Track QFAL04 Hx
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ational on 18/12/2009 s &

27 (+3) Ground stations on ATC displays

Authorised for 5 NM separation
— all ground stations

Controller training completed
Operational approval granted
NOTAM Issued

C8395/09 NOTAMN

Q) YUXX/QXXXX/IV/BO/E/000/999/

A) YMMM/YBBB

B) 0912181400 C) 1001310600 EST

E) SURVEILLANCE SEPARATION AVBL OUTSIDE RADAR
COVERAGE IN BRISBANE AND MELBOURNE FIR DUE ADS-B
UPPER AIRSPACE PROGRAM STAGE 3 IMPLEMENTATION
COVERAGE DETAILS AVAILABLE AT


http://www.airservicesaustralia.com/PROJECTSSERVICES/PROJECTS/ADSB/UAP.ASP
http://www.airservicesaustralia.com/PROJECTSSERVICES/PROJECTS/ADSB/UAP.ASP
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ADS-B
Reports
on 10/1/2010

received by

28 ADS-B

Stations &
; e TAS WAM
L TV S S X stations

10 120 130
L ongitude
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e Movement ADS-B- e €8

Aircraft on runway Sydney
\ Melbourne
).
Brisbane
Perth

/

Ground vehicles
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B Fitment rate over time.:«. .. &
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By Flights

——ALLSCHEDULED INTERNATIONALS
——-DOMESTIC GENERALAVIATION
DOMESTIC MILITARY
DOMESTIC NON-SCHEDULED
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f Standards Approved- ...

Australian Government
Civil Aviation Safety Authority

Use of ADS-B surveillance

10.2.1.1 ADS-B may be used alone, or in combination with radar, for the provision of air
traffic services ift
(a) relisble ADS-B coverage cxists in the area; anel
(b identification of ADS-B equipped aircraft is established and maintined; sl
{c} the ADS-B data indicates that:

(i} the HPL does not exceed 0.5 MM; and

I, WILLIAM BRUCE BYRON, Director of Avistion Safety, on behalf of CASA, make this
instrument under regulation 172022 of the Civil Aviation Safry Regulations 1998,

]
v
f/

Diregf of Avinion Safety and (ii) the probability of the HPL information heing erroneous is less than
ghicf Executive Officer 10.2.2A Operaticn of ADS-B transmitlers 1 % 10° per flight hour.
. . - . Thes val HIC_P of 5 42 defined in ICAQ Azzex 10, Volume [T, Part 1,
March 2006 10.2.2A.1 I the situation display shows that the ai e I af  aad a SIL of 2 as defined in RTCA DO.260A.

hDE-B-mm-pm ai'mﬁ Ediﬁm ﬁDIII. (S 1119 ml—lm [ LRI N B B, Eay |
azk the pilot to confimm wircraft identification,

10.2.2A.2 If, after a pilot hos been instructed to operte the mircaft’s ADS-B
assigned aircraft identification or to change call sign, the aircraft idg
on the situation display is different from that assigned to the aircraft
the pilot to re-enter the assigned aircraft ientification,

10:2.2A.3 If the identification of an aircraft as shown on the steation display 1
that assigned to the aircrafi, and & request under subsection 100212
the discrepancy, ATC must ask the pilot to confiom that the cormect
identification has been selected.

10.2.2A.4 If the discrepancy contimues following confirmation by the pilot thag

aircraft identification has been set on the ADS-B identification fea

(a) tell the pilot of the persistent discrepancy; and

(k) if posaible, comeet the label showing the aircratt identification d
display; and

(e} tell the next control pesition and any other inferested unit using
identification purposes of the erroneous aircraft identification

Manual of Standards Part 172 Amendme

Subsection 10.5.4.6

[11]
ol

radar standand
siibtitte

ATS surveillance system scparation minimum

© Airservices Australia



airspace | airside | AIRSERVICES AUSTRALIA é?h

TELEPHONE:
u#.ﬂ.?ﬁﬁ?ﬁde AEROMNALUTICAL INFORMATION

xcep : SERVICE
e ahone) AIRSERVICES AUSTRALIA

FAX- 02-6268 511 GF0O BOX 367
CAMBERRA ACT 2807

FILE: 2005/5354-03
E-mail: publicationz.unit@airservicezaustraracom DATE : 28 JUN 06

AUTOMATIC DEPENDENT SURVEILLANCE - EROQADCAST
(ADS-B) IMPLEMENTATION OF NEW ATS TECHNOLOGY
IN AUSTRALIAN AIRSPACE

will eventually be 28 ground stations
e and provide surveillance capability

4. APPLICATION TO RECEIVE ADS-B DERIVED ATS
NOW INCORPORATED SERVICES IN AUSTRALIAN AIRSPACE

INIEO AN £1 Toreceive an ADS-B derived ATS surveillance service in Australian
airzpace, aircraft operators must make application to Airservices Australia.
Only aircraft meeting the criteria for ADS-EB operations in Australia shall be
eligible to receive ADS-B derived services.

Note: ADS -8B data from ineligible aircraft will not be displayed fo ATC.
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TeLEEHONE AUSTRALIA SUPPﬂ:MENT

1300-306-630
(local call - Aust wide, | AERONAUTICAL INFORMATION {SU P]

& it SERVICE
oxcepl rommoblle | AIRSERVICES AUSTRALIA

phone)
FAX: D2 6268 5111 GPO BOX 367
CANBERRA ACT 2601

H34/10

E-mail: publications.unit@airservicesaustraliacom DATE: 03 JUN 10

MODE S TRANSPONDER
REQUIREMENTS FOR AIRCRAFT
IDENTIFICATION TRANSMISSION

1. INTRODUCTION

1.1 This AIP SUP describes requirements for correct transmission of
Mode S Aircraft Identification.

2. BACKGROUND

21 Mode S transponders (either stand alone or associated with
ADS-B transmitters) may include the capability for transmitting a preset,

© Airservices Australia

Pilots must
enter

Flight ID

(FPL item 7):
« CSN 1234
« CES 5678




cation Material

 ADS-B booklet to all pilots April 2006

« Web-based flight ops information

package April 2006

e General aviation FAQ &

presentations
v

v

Combined Radar and ADS-B

Initixl ADS-B deployment in 2006 and
2007+

Radar coverage, 10,000
ADS-B 10,0004t
Radar coverage, 30,000
ADS-E coverage, 30,000¢

*Bundabal
imiteally limited 10 95NM
range.

| IMPORTANT etting the FLTID
| | INFORMATION Your calisign normally dictates the applical

Pilots must be aware that (= 1]
regardioss of the surveillance
coverage [radar andior ADS-BI,
aircratt may ba operating in

5 E and G airspace that are
not visible or known to ATS.

e nationadity and registration mark fwil
of tha

alisign
VIRGIN 707

nber using the ICAD Three-letter designator for

s bisrg s

DUt @ tryphar
ta

d

U]
d

' ADS-B

' Automatic Dependent Surveillance - Broadcast

S5A or ADS-B capability

To request rasefaction of

of the IDENT feature®

To request termination of
5 ponder or ADS-

n overview of the new

Radar phrasenlogy

ADS-8 phrasaology

IDENTIFICATION TERMINATED [DUE (reasoni] (instructionsh

SECONDARY RADAR OUT OF
SERVICE

{appropriate information as
mnecassany)

or
PRIMARY RADAR DUT

OF SERVICE (appropriate
indormation as nocessary)
ADVISE TRANSFONDER
CAPABILITY

TRANSPONDER (ALPHA,
CHARLIE or SIERRA a5 shown
lin tha Fight Plan)

or
NEGATIVE TRANSPONDER

SOUAWK [[code]] [AND]
IDENT

STOP SOUAWK [TRANSMIT
ADS-B ONLY]

ADS-B OUT OF SERVICE
{appropriate information as
mecessary).

ADYISE ADS-B CAPABILITY

ADS-B TRANSMITTER (TEN
NINETY DATALINK)

or
ADS-B RECEIVER (TEN NINETY
DATALINK]

or
NEGATIVE ADS-B

TRANSMIT ADS-B IDENT

STOP ADS-B TRANSMISSION
[SOUAWK fcode) ONLY]

& Anstralian Government
¥*  Civil Aviation Safety Authority



http://www.airservicesaustralia.com/pilotcentre/projects/adsb/faq.asp
http://www.airservicesaustralia.com/pilotcentre/projects/adsb/faq.asp
http://www.airservicesaustralia.com/pilotcentre/projects/adsb/presentations.asp
http://www.airservicesaustralia.com/pilotcentre/projects/adsb/presentations.asp
http://www.casa.gov.au/pilots/download/ADS-B.pdf
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 Approved GNSS receliver
o Approved Transponder
e Means to enter Flight ID

 ADS-B requirement:
— currently voluntary — aircraft given operational priority
— after 12/12/2013 - required for ops above FL 290

« GNSS Recelver requirements
— Must use Hpl for integrity
— New aircraft after 28/6/2012 must have SA aware

e ADS-B signals must comply stds (DO260/A /B ...)

41
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0-C145/146/196 Avionics.. &8

« Why TSO-C156/146/196 for ADS-B
or CASA Approved equivalent

 Avallability and Continuity

e TSO requires:
— Output of HPL
— Non assumption of SA on (big impact on HPL)

 NO requirement for SBAS/WAAS Signal

e TSO-C129a + FDE + SA aware
— considered equivalent

42
© Airservices Australia
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S-B Separation Standards. €3

 |CAO ADS-B Separation Standard

— based on comparative assessment with radar
— 5 nautical mile and
— 3 nautical mile

e Developed and agreed by SASP & OPLINK Panels

* Published in PANS ATM Doc 4444

44
© Airservices Australia
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pundary Incident reviews ... ¢

Summary All Incidents

Inadequate coordination time
CO-ORD TIME, 19

AIRCRAFT not expected  awARENESS, 24

RAM-FLIPCY, 22
AIRCRAFT not on expected route

~ ETO, 27
AIRCRAFT not at expected time

CLAM, 62
AIRCRAFT not at expected flight level

Not ADS-B, 262

ADS-B would not have
assisted

46
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icant Progress i aie e s é.%

* Project approved by Airservices & DGCA
 Gove & Thursday Is operating (Australia)
 Merauke & Saumlaki operating (Indonesia)

- g

e
o

« Draft agreement prepared for review by other
Government agencies

48
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Cockpit Display of Traffic
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Nav Spec Avionics Nav Spec Avionics
RNAV 10 Inertial with or without VOR/DME GNSS with inertial
(RNP 10) update; or RNP 4 (only found in modern jet
GNSS aircraft)
DME-DME, Inertial with VOR/DME : :
RNAV 5 update; or RNP 2 G'?'rf’esr t%th or without
GNSS
DME-DME, Inertial with VOR/DME - -
RNAV 2 update; or RNP 1 e t%th o e
GNSS
RNAV 1 Dhﬂga[;ml?,olrnertlal el VORI IE RNP 0.3 GNSS (With or without
GNSS RNP APCH inertial)
RNAV GNSS (with or without
RNAV(GNSS) | GNSS (GNSS) inertial)

ADS-B Position data source GNSS

© Airservices Australia
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