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contained in this document (or any accompanying or subsequent information), its
accuracy or completion or by reason of any reliance thereon by any person. The
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their own inquiries of the currency of all information presented in this document.
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[. Whatis ADS-B?

ADS-B gtands for Automatic Dependent Surveillance — Broadeast. [t is a eystem in which aircraft
broadcagt their position, velocity, identity and other information at a high rate. [t ig broadcagt g0
that anyone can receive and digplay the information. Ground etationg receive aircraft ADS-B
trangmiegiong and forward them for digplay on Air Traffie Control (ATC) congoles. Typically,
ATC can uge ADS-B information in the eame way ag radar.

What does ADS-B OUT and IN mean?

“ADS-B OUT” ig the trangmiggion of ADS-B information out from an aircraft to other aircraft or
to the ground. ADS-B OUT hag been made mandatory for [FR aircraft over an extended trangition
period. Compliance dateg for ADS-B OUT depend on whether the aircraft flieg in upper or lower
airepace, ie neuly registered or existing, and whether it operateg in areag of intensive air traffic in
Western Augtralia.

“ADS-B IN” ig the on-board reception of ADS-B OUT transmisgions to allow a Cockpit Display of

nearby aircraft to the pilot of the ADS-B IN equipped aircraft. There are no plang in Augtralia to
require mandatory fitment of ADS-B (.
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2. How does ADS-B work?

What are the differences between ADS-B in Augtralia and the USA?

Firatly, let’s describe the ADS-B system in Augtralia.

Augtralia hag implemented ADS-B on [090 megahertz (MHz). Thig ie the same frequency uged by
aireraft ATC trangpondere and hence allows the uge of trangponders and GPS already ingtalled in
many air trangport aircraft. The (O90OMHz gyetem hag been adopted by the International Civil
Aviation Organization (ICAQ) ag the world etandard for ADS-B. [t ig being, or will be uged, by
Europe, Canada, USA and Augtralia ag well ag the Asia —~ Dacific nations.

The I0O90MHz yetem ig a gimple one-way trangmisgion of data from the aireraft (ADS-B OUT)
to ground stationg, which gimply ligten to trangmiggions and forward them to ATC gyetems.

International solution : When all are equipped

LINK

Augtralia hag adopted a single system that allows aircraft with ADS-B (N equipment to receive
ADS-B OUT from all equipped aircraft without the need for ground baged tranglator (or
‘rebroadeagt”) etations. [n our huge country, tranglator stationg, which are necessary to make a
dual eystem work, would be extremely expengive. Further, tranglator gtations on the ground add
another point of failure in the relaying of air traffic data.

ADS-B in the USA

The USA’e FAA hag adopted a dual system uging both [09OMHz and Universal Access
Trangceiver (UAT). The FAA hag adopted [090MHz for all flight levels, and UAT only for
operationg below 18,000 feet. UAT supports two-way linke, and the FAA provides additional
gerviceg on the uplink including TIS-B, and ADS-R, which are explained in detail below, as well ag
FIS-B, for weather and aeronautical information. Dual [O90/UAT systemg have not been adopted
in Augtralia or any other country.
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USA Systeme - TIS, TIS-B, ADS-R

TIS: TIS gtands for Traffic Information Service. TIS ig in the process of being phaged out in USA
and ig not uged in Augtralia. In thig eystem, ATC radar information ig collected on the ground, and
the ground radar uplinks information to euitably equipped nearby aircraft on [(O30MHz. Uplinke
can oceur only when the radar ig pointed at the aircraft, go the amount of information that can be

TIS BROADCAST
Whilst “in the radar beam”

¢ Normal Mode A/C detection M

trangmitted is neceggarily limited.

1030Mhz TIS

Some trangponder manufacturerg still promote TIS ag providing traffic for pilot digplay. Y ou need
to be careful that you don’t purchage such trangpondere with the expectation of uging the “traffic
gervice” in Australia.

TIS-B: Thig eyetem ig a new traffic broadcast information service on [090OMHz (and UAT) in
USA. It ig not used in Augtralia. The ATC radar collects information and trangmitg it to ADS-B (N
equipped aircraft that are in cloge proximity.

1090Mhz TIS-B

|
i

TIS-B T
TRANSMITTER RADAR

To reduce congegtion on the link, the system only tranemits information about airceraft that are
within a certain digtance or altitude of TIS-B equipped aircraft. The FAA hag decided that TIS-B

Normal Mode A/C detection J
- ]
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aireraft must be equipped with ADS-B OUT to receive the gervice. TIS-B ig intended ag a
trangition technology until the level of ADS-B equipage is sufficiently high. An ADS-B (N receiver
can typically receive TIS-B ag if it were received directly from an ADS-B equipped aircraft.
Australia does not intend to provide TIS-B for technical and financial reagons.

ADS-R: Thig ig a gervice whereby a ground gtation receiveg ADS-B trangmiggions on one link
(UAT or l090), convertg them, and re-tranemite them on the other link, go that all ADS-B N
aircraft can gee each other, whether they have UAT or (090 ADS-B equipment. Becauge Augtralia
useg only the gingle 1090 link, ADS-R would gerve no purpoge in Augtralia and will not be
implemented.

Why can't we use UAT in Augtralia?

[n Australia, air traffic infragtructure ig funded by the aviation indugtry, including airlines and
general aviation. No gtakeholders are willing to fund the high cost of dual-link supporting
infragtructure and go there are no UAT based ADS-B ground etationg in Augtralia. UAT
equipment may not be used in aircraft in Augtralia.

Will ADS-B provide weather information in Augtralia?
There are no plang to uplink weather data on an ADS-B link in Australia. No etakeholders are
willing to fund the neceseary supporting infragtructure.

What about national and aircraft operator gecurity?

The gecurity of the Augtralian air traffic management gystem ig being continually monitored and
aggesged. Varioug controls and mitigating procedureg have been establighed to manage security
rigke to levels equivalent to thoge that already exist under the radar gystems that we have today.
None of the major Augtralian aircraft operators have expressed concerng about any increased
gecurity rigskg through the uge of modern air traffic surveillance technology.
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Can ADS-B be uged to track my aircraft's movemente?

Yes. ADS-B, like all civil aircraft trangmiggions, ie an open and unencrypted system. [t is possible
to listen to ADS-B trangmissiong with an ADS-B receiver. [t should be remembered that it hag
been possible to ligten to aircraft radio communicationg for decades.

WIll [ be charged more becauge [ have ADS-B? Are there plang for enroute and terminal
charges baged on ADS-B data?

There are no charges to use ADS-B beyond the existing terminal, enroute, met and
rescue/firefighting charges that already apply. ADS-B lowerg the cost of gervice provigion by
Airgervices compared to extending the radar network or uging procedural methods. [f anything,
future chargeg should be lower when compared to alternative means of ervice provigion.
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3. Why should [ equip my [FR aireraft with ADS-B?

Do [ need ADS-B [N or OUT?

Mandatory requirements for ADS-B OUT fitment have been legislated by CASA in the Civil
Aviation Orders (CAOg). Thege mandates require fitment above FL285 after 12 December
2013, and for [FR aircraft ag deseribed in detail in CAO 20.18. Many operators are chooging to
equip sooner with ADS-B OUT to make their aircraft more vigible to both ATC and other pilots.
Even for some UFR aircraft, there are significant eafety benefitg to operating under ATC
aurveillance, including the ability to readily get assigtance from ATC.

There are no mandatory requirements currently envigaged for ADS-B [N. However, ag more and
more aircraft equip with ADS-B OUT, you may want to congider equipping with ADS-B N avionice
on a voluntary bagis. Relatively inexpensive products for ADS-B N are becoming available. ADS-
B IN can be integrated with many aircraft multi-function digplaye (MFD) and other devices.

By what date mugt [ be equipped with ADS-B OUT to comply with the new rules?

[t depends. The current regulationg require you to equip ag follows:

* Dec 2013: All operations at and above FL290

« Feb 2014: Aircraft operated under the [FR firet regictered in Augtralia after 6 Feb
2014.

*  Feb 2016: In large parte of Wegtern Australia (Airgpace clasges A, B, C and E).
(Thig is co-incident with the mandatory requirement to fit GNSS +to all [FR aireraft for

navigation in Augtralian airepace.)
*  Feb 2017: Al [FR operations at all flight levels

There are gome limited provigiong for operationg with temporarily ungerviceable equipment, to
permit re-locating the aircraft to an airport where repaire can be made.

(fly [FR, but almost always in Clagg G airgpace. What uge will AOS-B be for me?
ADS-B will make your aircraft vigible to both ATC and other aircraft that have ADS-B IN. ATC
provide traffic information on (FR-FR in Clage G and ADS-B will make the traffic information
that you receive much more accurate. SAR capabilitiee are improved with ADS-B, ag ig the ability
to obtain aggistance from ATC if required. [n time, fitting ADS-B IN to your aircraft ig likely to
provide further improved safety and efficiency.

ADS-B: Questions and Answers for Owners of Australian General Aviation Aircraft
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[ fly [FR, but almost alwayg in radar coverage. What uge will ADS-B be for me?

Existing radare can be expected to remain in place till at least 2025, but after that date, radar
coverage can be expected to reduce over time. Significant further extensiong of radar coverage
are not expected. ADS-B will improve your aircraft’s vigibility to both ATC and other aircraft that
have ADS-B (.

Over time, ADS-B N will provide the technology platform for future operational efficiencies,
particularly for gequencing and merging procedures.

[ only ever fly VFR. Will | be required to fit ADS-B?

There are no current mandatory requiremente for ADS-B in UFR aircraft. Nevertheless, many
aireraft ownerg are expected to fit ADS-B for gafety and efficiency reagong, including many VFR
operators. CASA hag indicated that it will widely consult with indugtry before regulationg are made
that would require ADS-B in VFR aircraft, and there are no active propoged regulationg in that
regpect at thig time.

What uge would ADS-B in a VFR aircraft be to me?

ADS-B out ig a little like having taillighte on your car. They are used by “the other guy”. [n an
environment when most aircraft have ADS-B OUT, aircraft with ADS-B IN will have the ability to
“eee” other aircraft that are nearby. An ADS-B IN system far exceeds the capabilities of the
human eye to detect aircraft and alert you to other aircraft that are arigk. The availability of
aurveillance information and Flight Following services by ATC for VFR aircraft, and the availability
of accurate information for SAR purpoges are gignificant advantages too.

There may be other poggible benefite for some VFR operators including:
*  Derformance feedback for student training
*  Aircraft tracking, especially in flying clubs and schools for thoge waiting to use an aircraft
* Co-ordination of arrival support and ground gervices such ag fuel, ag savuy vendorg uge
the web to locate inbound aircraft and are ready to offer arange of gervices. Eventually,
thege could extend to rental care and other convenience services for some operations.

Our club wag told by an expert that we would never need ADS-B becauge all our aircraft
fly only below 10,000. Who's right? What's changed?

At one gtage, there wag discussion about (0,000 feet ag a cut-off. However, the latest rules
require all [FR aircraft (above and below 10,000 feet) to be ADS-B OUT equipped by February
2017. If you operate under the [FR in Wegtern Augtralia within an area of 5OONM to the north
through to the eagt of Perth Airport, thig requirement will commence from February 2016, unless
you operate only in Clage G airgpace.

ADS-B: Questions and Answers for Owners of Australian General Aviation Aircraft
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How can we be confident that if we ingtall ADS-B now, we will comply with the legal
requiremente when mandatory fitment becomeg effective?

Australia hag adopted international technical standards for ADS-B technology including two later
vergion upgradeg of thoge etandarde. The ADS-B equipment available today that hag been
certified to the relevant Technical Standard Ordere will be eatigfactory for uge in Augtralia for at
leagt the next [O years and probably longer.

What will happen if | do not ingtall ADS-B in our [FR aircraft?

(f you do not ingtall ADS-B OUT in your [FR aircraft by the preseribed dates you will not comply
with the CASA legislative requirements for flight under the [FR. Operating contrary to the
requlations may lead to enforcement action, and Airgervices Augtralia may deny air traffic
clearances to non-equipped aircraft.

How can [ apply for an exemption from these ADS-B requirements?

The requiremente for ADS-B fitment are legal requirements and any exemptiong will require
complete justification. Applicationg for exemptiong from the requiremente of the Civil Aviation
Regulations and Orders mugt be made to CASA in writing.

My aireraft ig regietered with Recreational Aircraft Augtralia (RAAug). Wll it need to be
fitted with ADS-B?

RAAug aircraft are flown only under the VFR and are not permitted to operate under the FR.
There are currently no mandatory requiremente for ADS-B fitment for UFR operatione. But
remember that any aircraft (IFR or VFR) imported to or manufactured in Augtralia from February
20!4 ig required to have a Mode S Extended Squitter, ADS-B capable trangponder if it operates
in Clags A, B, C or E airgpace; or above 10,000 feet in Class G airgpace. Thig includeg aircraft
that will be regigtered with the RAAus.

Do the ADS-B rules apply to helicopters?
Yeg, the ADS-B ruleg apply to all [FR aircraft, including helicopters flown under the (FR.

My glider or vintage aircraft ig exempt from the trangponder requirements. Will it need to
be fitted with ADS-B?

Gliderg and vintage aircraft are almogt all flown only under the VFR. Owners of thege aircraft
that chooge to voluntarily equip with ADS-B must satisfy the eame etandards ag other VH-
regictered aircraft. Unlege covered by the proviciong for temporary ungerviceability, all (FR
operationg by non-compliant or non-equipped aircraft require epecific exemptions from CASA.

ADS-B: Questions and Answers for Owners of Australian General Aviation Aircraft
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When ghould [ equip with ADS-B (N?

The benefits of ADS-B N are clearly more meaningful when other aircraft have ADS-B OUT. If
you operate at or above FL290 there ig value in equipping now. [f you operate above gay FLIOO,
you can expect gignificant benefits by the 2016-2017 timeframe, ag other (FR are also required
to be equipped with ADS-B OUT. If you operate VFR, ADS-B IN wil aleo be of benefit, depending
on the locationg in which you operate and the type of aircraft that you “mix it” with.

Do TAS and ACAS gyetems include ADS-B IN?

Traffic Advigory Sygteme (TAS) and Airborne Colligion Avoidance Systeme (ACAS, including
TCAS) in uge at thig time do not uge ADS-B for alerting. A few high-end systemg do allow the
presentation of ADS-B eymbolg on the sereen for traffic awareness. [t ie expected that in the

next decade ADS-B will become firmly integrated into TCAS, in what ie termed hybrid eurveillance’

aireraft collision avoidance systemg. There are a number of TAS gyetems available and ADS-B ig
gtarting to become an integrated part of some of them. Thig will accelerate ag ADS-B OUT
equipage ramps up.

Thig ig very complicated. Who can [ agk for help, or more information?

The begt gource of information for aireraft ownerg ig a knowledgeable and aceredited avionice
supplier, baged in Australia, with personnel licenged by CASA and completely familiar with
Australian requirementg. Caution is recommended in dealing with overgeag equipment suppliers who
may not be familiar with Australian regulations. Bagic information about the requiremente and your
choiceg ig being made available to members by at least one representative general aviation
organigation.
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4. What equipment will [ need for ADS-B OUT? For ADS-B IN?

What brands and models of equipment are known to meet the standards and work in
Augtralia?
CASA AC 21-45(1) ligte a number of producte already approved and uged in Augtralia for [FR
aireraft. The following additional products are aleo known to be guitable:
Trangponders

*  Garmin GTX 330ES and 33ES

« TRIBTT3LTT22 and TT2I
GOS8 position sources

*  Garmin GTN750

*  FreeFlight (201, 1203

* Accord NexNav

* Garmin BPS400/500W eerieg

[ already have a Mode S trangponder. lsn't that enough?

No. Not all Mode S trangponderg are able to trangmit ADS-B - you need a Mode S trangponder
that hag the ‘extended squitter’ hardware and software to trangmit ADS-B data. Secondly, you
need a pogitional gource that hag RAIM baged integrity. [ntegrity is the ability of the device to
detect when it i not being presented with congistent GPS data, o that it can warn the ATC
gystem that the pogition it ie sending may be affected by equipment failure, gatellite faulte, ranging
errorg or poor gatellite geometry.

[ have a recent model or near-new digital Mode C trangponder. Can it be upgraded for
ADS-B?

No, there are no known Mode C trangponders that may be upgraded to Mode S Extended Squitter.
Some suppliers may offer an attractive commercial trade-in, packaged ag an “upgrade”, however.

[ already have an [FR GOS. Will that work with ADS-B?

Not all [FR GPS unitg are able to output the required positional data and integrity data to a
trangponder. The GPS and the trangponder need to be interconnected and able to work together in
combination. Refer to the information above to determine if your existing GOS ig able to provide
the required data for ADS-B. [f you are buying a new GNSS (BPS), be certain that it complies with
TS0 Cl45 or Cl46, revigion g or later, or TSO Cl96.

What ig the difference between GRS and GNSS?

Many people uge the terme interchangeably, but... GNSS (Global Navigation Sateliite Syetem) ig the
generic [CAO term for gatelite constellation providing a positioning ervice. The GOS ig the
particular system that i operated by the United Stateg. Other GNSS constellationg include
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COMPASS, GLONAS and Galileo.

What hag PBN and RNP got to do with it? Do [ need additional equipment for that too?
Performance Baged Navigation (PBN) incorporates the concept of Required Navigation
Performance (RNP). PBN hag been adopted by [CAO ag the basig for future [FR navigation
worldwide. You can engure that your general aviation aircraft meete PBN requirementg if you
choose a stand-alone navigation system that complies with TSO Cl46a or later, or uges an
appropriately certified flight management eyetem and hag sencorg that comply with TSO Cl45a or
later.

How can [ tell that what [m buying will work?

The ugual “buyer beware” cautions apply. Buy only from a reputable, accredited supplier with
appropriately licensed and rated, qualified ingtallere. Only purchage products that eatiefy
Australian equipment and installation approval standarde. [f it sounds too good to be true, it
probably ig.

What standards or approvale should [ look for in the product literature or manual?
For trangponders ~ a trangponder that compliee with:

« TS0O-Cl66 or
« TS80-Cl6ba or
«  TSO-Cle6h.

Models that comply with the later 4 and b versiong have additional features.

For GNSS - a4 GNSS receiver that complies with:
e T80 Cl45, revigion gor later, or
e T80 Cl46, revigion gor later, or
« TS0 Cl9e6.

Should  check what revisiong of software or firmuare are being supplied with my new
equipment?
Yeg. Some producte do not support ADS-B unlese you have the correct software version.

What's the begt way to get my existing equipment upgraded?

Contact your accredited avionice supplier or ingtaller and have them obtain the upgrades from the
manufacturer for you. Do not allow unlicensed persons to alter, or ingtall software or hardware in
certified aircraft equipment.
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Can [ buy an ADS-B trangponder and GPS from the USA? Will it work here?

Yeg, provided you buy only Mode S, Extended Squitter (IO90ES) equipment that complies with the
required Technical Standard Ordere (TSOg). Remember that the USA provides TIS, TIS-B, FIS-B,
ADS-R, and UAT services, which are not supported in Augtralia. Operation of UAT equipment ig
not frequency-licenged in Augtralia and therefore not permitted; and UAT trangmiggiong cannot be
detected by ATC. Do not forget that equipment purchaged in the USA mugt be ingtalled in an
Australian aircraft by a licensed and appropriately rated LAME and that CAR 2IM design approval
may be required. [n many cages, owners find that the expected savings from purchasing overgeag
are outweighed by the added complexity of purchaging equipment and arranging approvale and
ingtallation separately.

(s the price of ADS-B equipment expected to change much? Should [ wait?

There are indicationg that the avionic industry in USA ig ramping up to support the US market,
and thig i¢ expected to drive priceg down. At the eame time, the Australian dollar is at a long term
high, making products that are imported from USA and Europe less expensive. You should aleo
congider the age of your current trangponder and GNSS/GPS ag well ag the benefite you may
derive in the near term from fitting ADS-B. [f you are buying a new trangponder for any aircraft,
or a GNSS/GPS for an [FR aircraft, it makes no gense to buy any equipment that doeg not
support ADS-B.

Will the TSO-Cl46 GNSS navigator that [ am ingtalling for ADS-B do anything more than
my existing TSO-Cl29a unit?

Yeg. It will gatiefy the [FR navigation requiremente for PBN under CAO 20.91. Thig wil allow [FR
flight without a requirement for any other navigation aid euch ag ADF or VOR. With TSO-CI29
equipment, a ground-baged aid is required at any alternate aerodrome needed. Thig meang the
aircraft mugt carry a gerviceable aid (ADF or VOR), the pilot mugt be qualified and current, and the
aid and the approach mugt be available at the planned alternate. With the trangition to the Back-up
Navaid Network (BMV) from February 2016, the number of thege ground navaide will decreage
markedly thereby reducing the planning options available to the TSO-CI29 fitted aircraft.

The algorithmg inbuilt in the TSO-CI46 navigatore can detect and regpond to eatellite outages
much better than the older TSO-CI29 units. Most new GNSS equipment hag a superior uger
interface and digplay capabilities than older equipment. Carriage of TSO-Cl46a equipment would
allow removal of other, older equipment, such ag ADF, from the aircraft, if degired.
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Why can't [ uge my handheld Garmin 495 or similar GOS with ADS-B? [t'e never been
wrong...

CASA requires the ADS-B trangmiggions to include integrity data go that ADS-B receivere can
detect when the ADS-B data may be migleading and to prevent erroneous data being processed by
ATC or by other pilote. Documented cages exiet of GPS providing migleading positional data when
integrity algorithme are not included. Syetemg with integrity algorithme (RAIM) will either flag
errorg to the pilot, or eliminate the incongistent gatellite from the pogition golution.

What's the leagt cost or most minimal way to ingtall ADS-B?

At thig time, the minimal cost olution, ageuming that you have no equipment ingtalled today that
you can uge, ig to uge a low cost Mode S Extended Squitter trangponder connected to a
atandalone approved GOS engine (not a navigator). [+ ie beyond the ecope of this document to
recommend particular products, but purely ag an example, the FreeFlight 201 GOS gengor,
combined with a Trig TT3! trangponder, hag been successfully ingtalled and uged by gome
operatorg; other product combinationg are possible and more are expected in future.

[intend to make multiple improvements to my ingtrument panel at the game time. How can
[ make eure that what [ buy now will lagt long into the future?

Good planning will be the key to your success. Thig problem can be a challenge for general aviation
not unlike acquiring a personal computer. Rapid technological advances are alwayg increaging
functionality and capability, and remember that whatever you buy now will eventually become
obgolete at some point in future. Look for new equipment that meets the most recent revigions of
the etandarde. Make eure that everything is compatible with other new and existing equipment.
Try to integrate the new equipment ag far ag posgible with each other; for example, certain fuel
flow sengore can be interconnected with navigation systemg and provide very ugeful information
in-flight. Find out whether the manufacturer hag given undertakingg to upgrade the equipment over
time. Find out if the equipment being ordered nou can be supplied in time for your panel refit, ag
not all avionice that manufacturerg have announced are immediately available. When chooging multi-
function digplays, find out which product choices can be connected with all your future expected
avionicg needg; for example, you may not intend buying a weather detection system now, but by
buying a MFD capable of digplaying the weather, you could more readily add that in future.
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My trangponder ig getting old. What should [ replace it with?

You should purchage a Mode S Extended Squitter trangponder with ADS-B capability - even if you
don’t yet have the GPS to provide an ADS-B solution today. The transition to Mode S in Australia
hag already begun and i now the mogt euitable etandard for new trangponders. Mode S
trangponderg become mandatory in all aircraft new to the Augtralian register (FR & VFR) from 6
February 2014; and if the trangponder installation ig replaced after 6 February 2014 for
operationg in Clage A, B, C or E airepace; or above (0,000 feet in Clage @ airgpace. Mode S
trangponderg are mandatory from February 2016 for use at Sydney, Brisbane, Melbourne and
Perth airporte. Some Exemptiong apply for operation in Clags E and above 10,000 feet in Clage
G, but only if the aircraft electrical system cannot power a trangponder.

[-am or will be buying a new [FR aircraft, or importing a uged one from overseag. What
ghould [ do to engure that it hag ADS-B that will work in Augtralia?
There are two key things, and you need to be certain about both:
[ Make eure that the GNSS eupporte ADS-B. For almost all general aviation aircraft, that
meang enguring that the GNSS/GPS complieg with TSO CI45, or TSO 146, revision a or
later.

2. Make sure that the trangponder ie DO260, DO260A or DO2608B compliant.

Whilet all three of thege trangponder etandards are acceptable, DO260B ig preferred because it
hag been adopted by the FAA and EASA (European Aviation Safety Agency) ag the minimum
standard for their ADS-B mandateg for compliance by 2020 & 2017 regpectively.

Caution! An aircraft geller in the USA could quite honestly and genuinely inform you that an aircraft
ie “ADS-B equipped” if it hag UAT, not (090OMHz ADS-B equipment. Ag discussed elsewhere in
thie document, UAT equipment is uselegg in Augtralia and must not be uged. [f an aircraft ig
already equipped with UAT ADS-B equipment, it is probably best to have the UAT equipment
removed and gold in the United Stateg before the aircraft is imported into Australia.

[-am or will be buying a new VFR aircraft. Doeg it need to be equipped with ADS-B?

[t is not mandatory to equip a VFR aircraft with ADS-B at thig time. However, it would be wige to
ingict that the aircraft hag a Mode S Extended Squitter ADS-B capable trangponder, go that if
and when you buy a euitable GNSS/GPS you will have ADS-B OUT functionality. Aircraft (IFR or
VFR) imported to or manufactured in Augtralia from February 2014 that are operated in
controlled airgpace or above (0,000 feet in Clags G airgpace are required to have a Mode S
Extended Squitter, ADS-B capable trangponder.
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My aircraft ig in the experimental category and [ am the owner-builder. Do [ need to uge a
certified (TSO) GNSS and ADS-B trangponder?

The CASA regulationg do not allow ADS-B trangmiggions from other than fully compliant avionice
unless the equipment ig get to trangmit only a value of zero for the NUCp or MC. When thege
valueg are zero, the trangponder i effectively trangmitting a declaration that receivers hould not
trust the poitional data. The trangmiggion of potentially micleading ADS-B data could be used by
ATC or other pilots and ig a safety hazard. Further, non-compliant equipment will not eatiefy the
mandatory ADS-B [FR fitment requirementg when they begin to apply for your operations. You
should contact a qualified pergon and/or your sport/experimental aggociation’s technical coungellor
for information about the required standards for equipment in gport or experimental aircraft that
operate under the [FR.

My aircraft ig registered with the RAAug. What equipment should [ gelect for ADS-B?
ADS-B equipment ingtalled in RAAug aircraft must comply with the eame technical standards ag
described above for other aircraft. RAAug aircraft are flown under the VFR and are not
permitted to operate under the [FR. There are no current mandatory requirementg for ADS-B
fitment for UFR operationg. But remember that any aircraft (IFR or VFR) imported to or
manufactured in Augtralia from February 2014 ig required to have a Mode S Extended Squitter,
ADS-B capable trangponder if it operateg in Clase A, B, C or E airgpace; or above 10,000 feet in
Clase @ airgpace. Thig includes aircraft that will be regietered with the RAAug.
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5.How can [ get ADS-B installed in my aireraft?

Does ADS-B need another antenna?

ADS-B tranemigsiong are normally made by the ATC trangponder, using the existing trangponder
antenna. ADS-B also requires a GOS source and ite agsociated top-mounted antenna. Normally a
gingle GPS antenna i¢ gufficient. Sometimes a geparate antenna may be required for ADS-B [N
qyetemg.

What software and firmware vergiong are needed for the ingtallation to be succeseful?
For:
* Garmin BPS400W/500W series GNSS, goftware vergion 3.20 or better ig required
and you mugt uge the gerial interface (not the ARINC interface).

* Garmin BTX330/33 trangponder, version 6.20 or later of the trangponder firmware ig
recommended. An Augtralian operator hag ingtalled a GTX330ES with coftware vergion
7.02 uging another manufacturer’s ARINCA29 positional data source (ARINC 743A)
interface.. All earlier Garmin GTX330 goftware vergiong require a proprietary gerial
interface to be uged.

«  TRIG TT2! you must have version V2.4 or later if you uge a Garmin GPS. If you uge a
FreeFlight GOS, have the ingtaller verify the vergion required.

«  TRIG TT3! you mugt have version V3.4 or later if you uge a Garmin GPS. If you use a
FreeFlight GOS, have the ingtaller verify the vergion required.

[t looks like a pretty simple job. Can [ do it mygelf?
Not in a certified aircraft, no. The ugual airworthinesg rules for aireraft modificationg apply.
Contact an appropriately licensed and rated LAME regarding your ingtallation.

What ingtallation approvale do [ need for ADS-B? Are thege the same ag the TSOg and
DO standards?

[n addition to the equipment certification etandarde (TSOg, ETSOg and DOg), the ugual
airworthiness ruleg for aircraft modifications apply. Most new ADS-B ingtallations in existing
aireraft will require a CAR 2IM Authoriged Pergon to prepare an Engineering Order. [n mogt
ingtanceg, it ie best to discuse your ingtallation approval requirements first with your equipment
supplier and/or the appropriately licensed and rated LAME who will be performing your installation.
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[intend to fit numeroug itemg of new equipment including PFD, MFD, traffic and/or
weather gysteme. Thege will be interconnected uging ARINC 429. Can [ connect the
ADS-B trangponder that way too?

ARINC interfaces have been uged very successfully in large aireraft for many years. Many
exigting ADS-B implementationg uge ARINCA29. However, most Garmin GPS gyetems do NOT
output critical integrity data on the ARINC interface. Hence, when uging a Garmin GPS gyetem
for ADS-B, at thig time the gerial interface ie usually the correct choice for interconnection. Ag
noted above, an Australian operator hag installed a GTX330ES with software version 7.02
uging another manufacturer’s ARINC429 pogitional data source (ARINC 743A) interface.

Won't a gerial connection for ADS-B be slow? lan't that relying on old technology?
Old or not, the serial interface provides acceptable and perfectly adequate ADS-B performance.

According to the manual, the GNSS that [ have ingtalled hag an ARINC interface for the
trangponder. Why do [ till need to uge the gerial connection?

Whilet the manual identifieg the existence of an ARINC interface, at the time of writing, most
Garmin GNSS/GPS products do not provide the required integrity data on the ARINC interface.

My VH-registered aircraft ig in the experimental category and [ am an owner builder. What
should [ do to fit ADS-B?

A number of experimental owner/builders have already successfully ingtalled ADS-B. [n addition to
enguring that any equipment you purchage and ingtall eatisfieg the required technical standards for
GNSS/GPS and Mode S Extended Squitter trangponder, you should contact your experimental
agsociation’s technical coungellor for information about the required standards for equipment in
gport or experimental aircraft that operate under the (FR.

My aircraft ig registered with the RAAug. What should [ do to fit ADS-B?
[n addition to enguring that any equipment you purchage and install satigfies the required technical
standardg for GNSS/GPS and Mode S Extended Squitter trangponder, you should engure that any

modificationg made to your aircraft fully satiefy all regulatory requirements and thoge contained in
the RAAug Technical Manual.

My avionice LAME hag technical questions. Who can he contact for help?
Contact the equipment manufacturer’s technical eupport department. Some aggigtance may aleo be
available to memberg of the Aircraft Electronice Aggociation (AEA).
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6. Now that [ have ADS-B, how ean [ make uge of it?

What operational approvals do [ need?
No operational approvals are required for ADS-B OUT.

What ghould [ enter for FLIGHT (02

You ghould enter EXACTLY the same characterg ag uged in field 7 (calleign) of the Flight
Notification. [f you have not lodged a flight notification you should enter your regigtration (without
the VH-). Additional detaile are available at:
http://www.airgervicegaugtralia.com/wp-content/uploade/Correct _Entry_of FLTID.pdf

How can [ tell if the FLIGHT D is correct?

There ig normally a trangponder control capability in the cockpit that allows entry and readout of
the Flight (0. Pleage congult your aircraft’s Flight Manual Supplement, Operations Manual and/or
the equipment handbook.

Why do [ etill need a trangponder equawk code if [ have set the FLIGHT (D¢

Current ATC systemg still require the four-digit trangponder codes. Even in Europe where Flight
D i mandatory, aircraft equawk a diserete Mode A code in mogt areas. [t ig an objective to
remove the requirement for a digerete four-digit trangponder code, but that ig still some way off.

Do [ need an endorgement or FOA on my ingtrument rating to uge ADS-B?
No, but it ig important that you know how the ADS-B gystem works in the aircraft you fly and that
you obgerve the ATC surveillance procedures get out in the AlP.

How doeg ATC know that [ have ADS-B?

Two wayg!

. In advance becauge you need to include it in your flight plan. Currently field I8
RMK/ADSB ig uged ag per AlP. [n November 2012, uge of the new ICAO flight
notification form will begin, which hag a gpecial indicator for ADS-B at flight notification
item 0.

2. By obgervation on gcreen just like radar. The digplay on screen occurs whether or not you
annotate the flight plan.
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How and where should ADS-B equipment be shown on flight notificationg in NAIPS?
Currently, ag the firet item in Remarkes, field 18. Refer to the flight planning section of the AlO for
gpecific ingtructions.

Be sure to note the changes to the flight planning form that take effect in November 2012. After
[5th November 2012, if you have a Mode S trangponder and ADS-B equipment, the most
commonly fitted equipment will be indicated with "EBI" in Field [Ob of the flight notification. Thig
indicates:
£ -Mode S trangponder with aircraft identification (Flight (D), preseure altitude, and
ADS-B capability.
« Bl-ADS-B OUT on [090MHz.

Should [ get formal training to uge ADS-B?

[n common with all aircraft equipment, it is a requirement that the pilot ig fully familiar with the
required procedureg and proper uge of all ingtalled equipment. For multi-pilot operationg, a short
training course, including practical or simulated demongtration of the uge of the equipment ig
recommended. [ndividual owner-pilote of general aviation aircraft should make a gelf-aggessment
prior to uging ingtalled ADS-B equipment and geek the asgistance of a qualified flying ingtructor if
in any doubt. [t should be expected that correct uge of ingtalled ADS-B equipment will be observed
during flight reviews and rating renewalg in the same way that trangponder usage i¢ aggesged at
pregent.

What ghould [ do if ADS-B malfunctione?
[ fin flight, advise ATC immediately.
2. After landing, have the problem rectified ag goon ag pogible.
3. [f operating in mandatory ADS-B airgpace, you may need to contact ATC before your
next flight to obtain a clearance to operate without ADS-B for the next gector. An AlC
will be iegued shortly about thig procedure.

How do [ request ADS-B gervices?

ADS-B gervices will be delivered automatically to [FR aircraft, either following a clearance request
or ag part of directed traffic information gervices in Clage G airgpace. You should indicate ADS-B
capability on your flight notification o that ATC know ahead of time that you will be equipped.

Pilote of VFR aircraft may request a surveilance information service and/or Flight Following in

areag of ADS-B coverage in exactly the same manner ag they would when under radar surveillance.

Flight Following gerviceg are provided subject to controller workload.
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Will ATC give me priority becauge [ have ADS-B?
Yeg. Ag degcribed in AP, in surveillance system coverage, identified aircraft will be given priority
over non-identified aircraft. Clearances, deviationg around weather, diversiong and other requests

and situationg can be handled more expeditiougly by ATC when the aircraft is surveillance-
identified.

Can air traffic controllers tell whether aircraft pogition information ig being received by
radar or ADS-B?

Yeg, however ATC will not digtinguigh between the different forms of surveillance in communicating
with pilote in normal circumetances.

What prevents the ATC system incorrectly showing two aireraft when my aircraft is being
detected by both radar and ADS-B?

Currently, the linkage ig provided by the flight plan. When an aircraft hag lodged a flight notification,
and that flight notification ig being processed by ATC (IFR or VFR aircraft in Clage C airgpace)
and the aircraft trangmits the correct Flight (0, it will be pregented to ATC ag one target.

How do [ know which routeg and altitudes are within ADS-B coverage?
Ag for ATC radar, the exact coverage may not be published. [f you are receiving an ATC gervice,
the controller will advise if you are “IDENTIFIED”, but won’t digtinguish if it ig by radar or ADS-B.

On arecent VFR flight, ATC did not give me traffic or alert other aircraft to my presence
even though [ have a working ADS-B installation. Why?

Ag in Clage G airgpace subject to radar surveillance, you need to request a surveilance information
gervice or Flight Following in order to receive a traffic alerting service. Flight Following ig provided
subject to controller workload and if the controller ie very bugy, it may not be pogsible to provide
you with that gervice.

What trangponder code should [ uge with ADS-B?

Set your trangponder’s four-digit code in exactly the game way ag an exigting trangponder, uging
the digerete code assigned by ATC. When ATC does not aggign a code, uge the preseribed codes
ligted in the AlO for the relevant type of operation or airgpace.

When ghould [ uge the ADS-B IDENT function?

Under exactly the game conditiong ag for an ATC trangponder — only when requested by ATC.
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Does ADS-B cupport emergency declarationg?
Yeg, using exactly the eame process ag for an ATC trangponder — check your trangponder
handbook for details.

When ghould [ turn ADS-B on? Should ADS-B be switched off when leaving the runway
after landing?

(f your ADS-B golution is based on a Mode S trangponder, it should be turned on after gtart-up
and off just before shutdown. Mode S trangponders do not garble when on the ground, unlike the
older mode A/C trangponders. Having the Mode S trangponder switched on whilet taxiing makes
the aircraft vigible to aircraft with ADS-B IN and also to ATC surface movement gystems at
major airporte.

Does ADS-B work with TCAS? Can a TCAS equipped airliner gee me better, or from
further away, if [ have ADS-B?

Sorme more modern TCAS gyetems provide ADS-B (N capability and will be able to detect your
aircraft at ranges far greater than eupported by TCAS. Older TCAS gystemg are not ADS-B
capable. In future ADS-B will be incorporated into the TCAS logic. Work ie underway to design
these syetems today.

(g the information on certain [nternet webgiteg (euch ag Flightradar24 and FlightAware)
coming from the ATC ADS-B gystem?

No. [t ig mainly derived from non-official ADS-B receivers that are connected to the [nternet.
These receivers are generally operated by radio enthugiaste and hobbyiste.

Can [ uge thig for traffic information in flight?

No, because the pogitional data hag no integrity check. [t could be derived from a faulty GPS, and
inertial positional data syetem and the delivery method ig not error free. Some aircraft flying
without GPS trangmit ADS-B baged on inertial reference gyatemg, which become less accurate ag
the flight progresses. These aircraft tranemit ADS-B data, but flag the data ag “no integrity”. The
hobbyigt community do not generally filter thege aircraft out. Additionally, the timing of the digplay
may not be “real time”, 8o you might be seeing the position of another aircraft some minutes “in the
past”. The bottom line ig that traffic information from thege sources can and is gometimes
migleading.
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(f [ can gee my aircraft on thoge webgiteg after making a flight, doesn't that prove that my
ADS-B ingtallation ie working correctly?
No. The hobbyist siteg do not filtter ADS-B data using the required GOS integrity parameters.

Aircraft may be digplayed on thege webgites even if they are producing non-compliant or erroneous
ADS-B data.

When will an ADS-B receiver be ingtalled near my home airport o that we can have
aurveillance coverage too?

Airgerviceg plang to improve ADS-B coverage to eupport Air Traffic control baced on good
buginess practices, buginess cages and gafety considerations. Industry input to thege decisiong ig
congtantly being sought through consultation and industry groups such ag ASTRA. Contact your
repregentative aviation organigation to geek their support and pregent your suggestion.

ADS-B: Questions and Answers for Owners of Australian General Aviation Aircraft

26



7. What maintenance must be performed on my ADS-B equipment?

[n common with other trangponders, an ADS-B Mode S Extended Squitter trangponder is subject
to AD/RAD 43 and AD/RAD 47 every two years, ag well ag the aircraft's periodic
maintenance ingpection requirements. [t should be noted that new ADS-B Mode S Extended
Squitter trangponder designg generally do not incorporate electron tube technology, and <o are not
subject to the pulse width and amplitude tests recently introduced for older

trangponders. Maintenance of an ADS-B ingtallation in an aircraft must be performed in
accordance with approved data by an appropriately licensed and rated LAME.

Can [ rely on ATC to tell me if my ADS-B equipment is not working correctly?

No, becauge ATC cannot determine all equipment failure modes. For example, some non-approved
GPS equipment can appear to operate correctly under normal gituations and only generate
migleading data in rare periods of GOS congtellation probleme. ATC will advige you of cignificant
position errorg observed on the controller digplay, if you are operating [FR, or subject to VFR
Flight Following, and are identified by ADS-B. [f your ADS-B equipment ig simply not working,
unlese your aircraft ig the subject of an equipage mandate, ATC may not congider any non-digplay
of ADS-B information ag abnormal, and therefore may not advige you.

[f my aircraft's ADS-B system developg a fault, can [ continue to fly the aircraft? What if
[ switch it off?

You can continue to fly the aircraft for 3 days to a place where repaire can be undertaken. The
trangponder should not be switched off unless ingtructed to do go by ATC. Remember that
switching off the aircraft trangponder will make your aircraft invigible to ATC radar and the traffic
detection gystemg (including TCAS) of other aireraft.
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