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CSACNS BOOK 1 Subpart A General

Subpart At General

CSACNSA.GENOO1 Applicability

These certification specifications are intended to be applicable to aircraft for the purpose of complying with
the communications, navigation and surveillance carriage requirements.

Compliaace with the relevant sections of @&NS ensures compliance with the following European
regultions:

(@)

(b)

(c)

(d)

(e)

Commission Regulation (EU) No 965/2012 of 5 October 2012 laying down technical requirements and
administrative procedures related to air operations pumsuto Regulation (EC) No 216/2008 of the
European Parliament and of the Council

Commissionimplementing Regulation (EU) No 1207/2011pf 22 November 201laying down
requirements for the performance and the interoperability for surveillance for the siBgl®pean
sky;

Commissionimplementing Regulation (EU) No 1206/2011of 22 November 201laying down
requirements on aircraft identification for surveillance for the single European sky

Commission Regulation (EC) No 29/2009 of 16 January 2009 layingetmvirements on data link
services for theingle Europeaisky;

Commission Implementing Regulation (EU) No 1079/2012 of 16 November 2012 laying down
requirements for voice channels spacing for sregle Europearsky.

[Issue: CRACNS/2]

CSACNSA.GENO0O5 Definitions

Thispoint containsthe definitions of terms used ICRSACNS

Accuracyis, in the context of PBN operations, the degree of conformance between the estimated,
measured or desired pd®n and/or the velocity of a platform at a given timendaits true position or
velocity.

ADSB refers to automatic dependent surveillancebroadcast, a surveillance technique in which aircraft
automatically provide, via a data link, data derived frombaard navigation and positiefixing systems. It
refersto a surveillance technology where AB®ut equipped aircraft broadcast position, altitude, velocity,
and other information in support of both aio-ground and aito-air surveillance applications

ADSB devicefailure refers to a conditiorannouncedo the flight crew whereby the ADB transmit unit is
unable to transmit AD8 messages.

ADSB function failure refers to a conditiorannouncedo the flight crew whereby the position source(s) or
interconnecting avionics fail to provide horizontal positiaialto the ADSB transmit unit.

ADSB Out systenrefers to the overall set of avionics that generate, transport, procasd transmit ADS
B data
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CSACNS BOOK 1 Subpart A General

ADSB transmit unit refers to that part of the ADB Out system thatesides within the transponder and
transmits 1090 MHz ES AlBSdata, including the data processing within that system

Advisory alertsrefers to the level or category of alert for conditions that require flight crew awareness and
may require subsequent flight crew response.

Advisory vertical naigationo W! R @A & 2iddh areamavigat@nsystem function guiding the aircraft on
a vertical path calculated by the area navigation system on an approach procedure that has been designed
as a 2D procedure.

Aircraft Identification is an alphanumeric lain that contains information allowing operational
identification of individual flights. It contains either the Aircraft Identification as registered in item 7 of the
flight plan or the aircraft registration if no flight plan has been filed.

Airshipis a power-driven lighterthan-air aircraft.

Alert is a generic term used to describe a flight deck indication meant to attract the attention of and
identify to the flight crew a nomormal operational or aeroplane system condition. Alexts classified at
levels or categories corresponding to Warning, Caution, and Advisory. Alert indications also include non
normal range markings (for example, exceedances on instruments and gauges).

Altimetry system error (ASE)refers to the difference between the altitude imcited by the altimeter
display, assuming a correct altimeter barometric setting, and the pressure altitude corresponding to the
undisturbed ambient pressure.

Area navigation (RNAMs a method of navigation which permits aircraft operation on any dediighit
path within the coverage of ground or spabased navigation aids or within the limits of the capability of
selfcontained aids, or a combination of these.

Aircraft-based augmentation system (ABAB)an augmentation system that augments and/oregrates
the information obtained from the GNSS core constellation elements with other information available on
board the aircraft.

ATN Blrefers toAeronautical Telecommunication Network Build 1.

ATS communications management service (AG88 service thaprovides automated assistance to flight
crews and air traffic controllers for conducting the transfer of ATC communications (voice and data).

ATSclearance andnformation service(ACL)s a service that provides flight crews and controllers with the
ability to conduct operational exchanges.

ATS microphone check service (AMEa service that provides air traffic controllers with the capability to
send an instruction to one or several data link equipped aircraft, at the same time, in order to insgyoict fl
crew(s) to verify that his/their voice communication equipment is not blocking a given voice channel.

Aural alert is a discrete sound, tone, or verbal statement used to annunciate a condition, situation, or
event.

Automatic altitude control systemis any system that is designed to automatically control the aircraft to a
referenced pressure altitude

BarometricAltitude Raterefers tothe rate of climb estimated by using the difference of pressure.

BarometricPressure Settings the barometric pressureedting used by the pilot when flying the aircraft.
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CSACNS BOOK 1 Subpart A General

CommB refers to all2-bit Mode S reply containing a 6t MB message field containing the extracted
transponder register.

Cautionrefers tothe level or category of alert for conditions that require inaete flight crew awareness
and a less urgent subsequent flight crew response than a warning alert.

Continuity of functionrefers, in the context of PBN operations, to the capability of the system to perform
its intended function without unscheduled intenptions.

Continuity (system continuity)is the probability that a system will perform its required function without
unscheduled interruption, assuming that the system is available at the initiation of the intended operation.

Controlledflight into terrain (CFIT)s an accident or incident in which an aircraft, under the full control of
the pilot, is flown into terrain, obstacles, or water.

CPDLG the ICAO standardised procedure for Contraéfdot Data Link Communications. CPDLC takes the
form of an appkation, present on both aircraft and growthsed ATC centres that provides support for
the data link communicationdnitiation capability (DLIC), ATS communications management seAcil),
AT<learance andnformation service (ACL) and ATS microphcimeck service (AMC).

Datalink A a | O2YYdzyA OF (A 2afalAly§ MkzK 21 IE Re | 4 KENB Fda /1O Y Y dzy
capable ground units to exchange digital informationdipeéctional exchange).

Data link communications initiation capability (DUC) is a service that enables the exchange of the
necessary information for the establishment of data link communications between the ground and aircraft
data link systems.

Data quality indicator refers to integrity and/or accuracy quality metrics that agsociated with some of
the ADSB Out surveillance data, in particular with the horizontal position.

Defined pathis the output of the path definition function of the RI§f&stem

Desired pathis the path that the flight crew and air traffic control carpegt the aircraft to fly, given a
particular route leg or transition.

Distancemeasuring equipment (DME)efers to a groundairborne positioning system based on
interrogations from an airborne interrogator and replies from a grodaded transponder thatllws the
aircraft to measure its slant range from the position of the groisaded DME transponder.

Downlink is a transfer of information, generated by an aircraft (not necessarily airborne) and sent to the
ground for further processing by an ATC Centre.

Emergency indicatorgefers to specific Mode A Code values: 7500 unlawful interference, 7600 radio
failure, 7700 general emergency.

Failure conditionterms are defined in AMC 25.1309, FAA AC 23-1309AC 2-4B or AC 22C.
FANS 1/Aefers toFuture AirNavigation System 1 or Future Air Navigation System A.

Falsealert isan incorrect or spurious alert caused by a failure of the alerting system including the .sensor
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CSACNS BOOK 1 Subpart A General
Field of viewrefers to either the optimum or maximum vertical and horizontal visuadl$§iéfom the design
eye reference point that can be accommodated with eye rotation only, as descrilbed figure below

. Up
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Vertical Field of View

LT

Optimum Maximum
LT

15" oL
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C/L

Horizontal Field of View

Optimum and maximum fields of view

Flight planis, in the context of PBN operations, a set of route seigi® and flight procedures defined and
activated by the flight crew in the RNP system, relative to an intended flight or portion of a flight of an
aircraft.

FMSSelected Altituderefers to he level altitude used by the FMS to manage the vertical profifettee
aircraft

Forwardlooking terrain avoidance (FLTAR 21 a4 | KSR 2F (GKS |SNRLIXIYyS |
lateral and vertical flight path and provides suitable alerts if a potential CFIT exists.

Global Navigation Satellite System (GN$&grsto a worldwide position and time determination system
that includes one or more satellite constellations, aircraft receivers and system integrity monitoring.

Groundinitiated CommB refers toa protocol which allows the interrogator to extract ConBrregies
containing data from a defined source.

Ground speeds thespeed of an aircraft relative to the surfaaer relative to a horizontal plane at present
position

Group aircraft is a group of aircraft with similar altitude keeping equipment configuraticsmd
performance characteristics that are combined together for the purposes of statistical generic performance
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CSACNS BOOK 1 Subpart A General

evaluation. Typically group aircraft refers to aircraft constructed to the same Type Certificate, Service
Bulletin or Supplementary Type Cedte.

Hazardrefers toa state or set of conditions that together with other conditions in the environment can
lead to an accident.

Holdingis a predetermined manoeuvre which keeps an aircraft within a specified airspace.
Horizontalvelocity refers tothe ground speed vector information

ICAO 24it aircraft addresds a technical address used by Mode S protocols to identify the transponder on
the 1030/1090 MHz RF network. Each aircraft uses a uniqtbét 2drcraft address allocated by their state
of regstry. This address may also be used by other types of avionics equipment for other purpose.

Inertial navigation system/inertial reference unit (INS/IRU¥ an aircraft position sensor relying on
accelerometers and gyroscopes to estimate position, directiod velocity.

Inertial vertical velocity is the rate of climb measure along the axis estimated using different sources
including inertial reference.

Instrument landing system (ILS$ a system using grourithsed transmitters and airborne receivers to
pr2 ARS fFGSNIE 6wi20FtAaSNRO yR @GSNILIAOKE 0Q3fARS
Integrity (system integrity)is measured as the probability per operating hour of an undetected failure of a

functional element that results in corrupted (erroneous) data,aofailure in the processing as specified,
leading to the (partial) loss of otherwise available data.

Lateral navigation (LNA\gfers to area navigation in the horizontal plane.

Magnetic Headings the angle between the aircraft centreline and magneticrtNolangle between the
direction to which the aircraft nose is pointing and the magnetic North).

MCP/FCU Selectedltitude is the level selected by the flight crew on thRICP or FCOf the aircraft. This
altitude constitutes the levebff target input to he autopilot.

Mean sedevel (MSL)s a reference for measuring and specifying altitudes in aeronautical information.

Mode S Hementary Qurveillance refers to the use of Mode S surveillance data to downkincraft
informationfrom airborne installations

Mode SEnhancedQurveillancerefers to the use of other airborne information in addition to data used for
Elementary Surveillance.

Navigation aidrefers to a spaceor groundd A SR FlF OAf AGe GKI G GNIyavYadl
navigation system mause to determine its position or its bearing.

Navigation functionalityis the detailed capability of the navigation system required to meet the needs of
the proposed operations in the airspace.

Navigation specificationis a set of aircraft and aircrevwequirements needed to support performance
based navigation operations within a defined airspace.

Non-group aircraftrefers to an aircraft that is not a group aircraft but which is submitted for airworthiness
approval on the characteristics of the uniquefrmame

Nuisancealert is an alert generated by a system that is functioning as designed but which is inappropriate
or unnecessary for the particular condition.
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CSACNS BOOK 1 Subpart A General

Performancebased navigation(PBN)is area navigation based on performance requirements farraift
operating along an ATS route, on an instrument approach procedure or in designated airspace.

Qualitative probability terms are defined in AMC 25.1309, FAA AC 23-1809AC 2-4B or AC 22C.

Requiredobstacleclearance (ROQkfers to therequiredvertical clearance expressedfeet between an
aircraft and an obstruction.

Required Terrain Clearance (RT®) aTerrain Awareness and Warning SysteiA\(V$ FLTA mode that
Ff SNIIla 6KSYy (GKS SNRLIIYS Aa I 02 Mhbpath, K thdipfofdtdd A y A
amount of terrain clearance is considered unsafe for the particular phase of flight.

RNAV (X) specificatiorefers to a navigation specification based on area navigation that does not include
the requirement for orboard performace monitoring and alerting, designated by the prefix RNAV, where
Y. Q0 NBFSNE (2 GKS tFGSNIE yIF@AardAazy | OO0dz2Ny Oe Ay

RNP (X) specificatiomefers to a navigation specification based on area navigation that includes the
requirement for onboarR  LISNF 2 NXY I yOS Y2y AUu2NAYy3 yR fSNIAy3a:
refers to the lateral navigation accuracy in nautical miles or the operation type.

RNP systenis a system that supports area navigation operations by integrating information @me or
more positioning sensors and providing flight crew with the means to define a desired flight path.

Roll Angleisthe angle of wings compared to horizon representing the angle of rotation around the roll axis
going along the centreline of the aiedt

RVSMflight envelope may be considered to be in two parts; the basic RVSM flight envelope and the full
RVSM flight envelope. The basic envelope includes those ranges of Mach numbers and gross weights at
which the aircraft can most frequently be expedtéo operate at RVSM levels (i.e. FL 290 to FL 410 (or
maximum attainable altitude)). The full envelope refers to the entire range of Mach numbers, gross weights
and altitude values that the aircraft can be operated in RVSM airspace.

RVSM operational flighenvelopeis the Mach number, W, and altitude ranges over which an aircraft can
be operated in cruising flight within the RVSM airspace.

Satellite-based augmentation system (SBAIS)a wide coverage augmentation system which monitors the
GNSS core corgtation(s) and provides the user with augmentation information through a satéléited
transmitter.

Searchvolumeist @2f dzyYS 2F | ANERLI OS | NRdzyR (GKS |SNRLX IFyS
define a TAWS alert condition.

Static Source Enro(SSE])s the difference between the pressure sensed by the static system at the static
port and the undisturbed ambient pressure.

Static Source Error Correction (SSEChe correction for the residual static error to ensure compliance
with performancerequirements.

Terraincell isa grid of terrain provided by the TAWS database which identifies the highest terrain elevation
within a defined geographical area. Terrain cell dimensions and resolution can vary depending on the needs
of the TAWS system andvalability of data. If a supplier desires, obstacle height can be included in the
terrain elevation.

7 A

Trackha (GKS LINR2SOGA2y 2y (K SFNIKQa adzaNFIFOS 27F ¢
expressed in degrees from north (true, magnedr grid).
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CSACNS BOOK 1 Subpart A General

Track Angle Rates the rate of change of the track angle.
Transmitrefers to the provision of surveillance ddtg the transponder.

Transponderis a device that transmits airborne surveillance data spontaneously or when requested. The
transmssions are performed on 1090 MHz RF band and the interrogations are received on 1030 MHz RF
band usingSSR¥ode S protocols. It is also hamed Secondary Surveillance Radar transponder.

Transponder levels an indication of which Mode S dalimk protocols @ supported by a transponder.
There are 5 transponder levels defined by ICAO.

Transponder registeis a transponder data buffer containing different pieces of information. It has 56 bits
which are split in different fields. The definition of the transpendegisters can be found in ICAO Doc 9871
edition 2 and in transponder MOPS-EBEwith the ICAO document being the reference document in case

of conflict. Transponder registers are numbered in hexadecimal (OOhex to FFhex). The register number is
also knavn as the BDS code (ConBrdata selector). In this documentation a register is named: register
XY or register addressed by BDS code X,Y. Outside this documisnalso often referenced as just BDS

X,Y.

True TrackAngleisthe angle between the trackcburse over ground or path) of the aircraft and true north.

Uplink is a transfer of information, issued from any grodmased entity (typically: the ATC Centre under
which the aircraft is under responsibility) to an aircraft (not necessarily airborne).

Vertical navigation (VNAVjefers to a method of navigation based on a computed vertical path.

VHF omnidirectional range (VOR3 a groundairborne positioning system based on signals in space
transmitted by the VOR ground station to the aircraft VOR recdétymeasure its angular position from the
ground station.

Warningrefers tothe level or category of alert for conditions that require immediate flight crew awareness
and immediate flight crew response.

Worst case avionicss a combination of tolerancealues, specified by the aircraft constructor for the
altimetry fit into the aircraff which gives the largest combined absolute value for residual SSE plus avionics
errors.

[Issue: CACNS/2

CS ACNA.GENO10 Instructions forcontinued airworthiness
(See AMC1 ACNA.GENO10)

Instructions forcontinuedairworthinessfor each system, part or appliance as specified in this CS ACNS and
any information related to the interface of those systenparts or appliance with the aircraftare to be
provided

CS ACNS.A.GEN.OXSrcraft documentation

(@) The aircraft flight manual (AFM), or similar documentation approved by EASA, provides the list of
aircraft capabilities for which the aircraft is certified in accordance with@ds

(b) If there are deviations from this CS which result in limitation(s), they are to be clearly stated in the
AFM or similar documentation approved by EASA.

[Issue: CACNS/?
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CSACNS BOOK 1 Subpart A General

CS ACNS.A.GEN.OZpeviation from equipment standards

Any deviations from the ED referenced in this CS and associated AMC are to be evaluated to ensure
compliance with the CS requirements.

[Issue: CARCNS/2
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CSACNS BOOK 1 Subpart BB Communications (COM)

Subpart Bt Communications (COM)
SECTION@VOICE CHANNEL SPACING (VCS)

General

CS ACNS.B.VCS.0@pplicability
The sedbn provides standards for aircraft voice communication systems operating in the band 117,975
137 MHz.

System functional requirements

CS ACNS.B.VCS.0Mpice Communication System

(See AMC1 ACNBVCS110)

(@) The voice communication system is capable of 833 and 25 kHz channel spacing

(b) Voice communication system is capable of operating withseff carrier frequencies on 25 kHz

channel spacing.

System performance requirements

CS ACNBVCS)20 Performance Requirements

The voice communication systemnforms to the performance requirements of the following sections of
ICAO Annex 10, Volume lll, Part 2 (Second Editidaly 2007 incorporating Amendment [96) Chapter 2
WI SNRYFdziaAOFrt a20AtS { SNBAOSQY

(@ { SO0 A 2 ygroundWHF gbminication system crara SNA a G A 04 Q@

b {SOGA2Y HDPH W{2daliSY OKINIXOGSNRAGAOAE 2F GKS 3INR

© {80GA2Y HOPOOM WENIYAYAGGAY3I FdzyOlA2yQo
{

(d) SOlGA2Y HdodH WwSOSA @ASH A 2 gzy Gridhdadsfiaencd BwidriGoR A v 3
t SNF2NXIFyOSQo

[Issue: CACNS/?

CS ACNBVCS25 Integrity

The voice communication systems is designed commensurate WithjarCIailure condition.

CS ACNB.VCS)30 Continuity
(See AMC1 ACNS.B.VCS.030 and GM1 ACNS.B.VCS.030)

The voice communication system, including radio, controls,samenna(s), is designed to provide a level of
continuity that supports the intended operation.

[Issue: CACNS/?
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CSACNS BOOKLtT Subpart Bt Communications (COM)

Installation requirements

CS ACNBVCS0 Flight Deck Interface
(See AMC1 ACNBYCS)40)

A means is provided to

(@ select the voice@mmunications channel;
(b) display the selected voice communications channel to the flight crew;

(c) indicate the noroperational status or failure of the system without undue delay;

Pagel3of 257



CSACNS BOOK 1 Subpart Bt Communications (COM)

SECTIONEATA LINK SERVICES (DLS)

General

CS ACNB.DLS.BD01 Applicability

(See GM1 ACNEDLS.BD01)

This section provides the airworthiness standard for ATN B1 with VDL Mdata Zink aircraft systems to
be installed on aircraft intended to be used for CPDLC Communications.

CS ACNB.DLS.BMO05 Installation Requirements

(See AMC1 ACNBDLS.BDO5)

The data link system includes a means to enable data communication and flight deck annunciations and
controls.

Flight deck control and indication capabilities

CS ACNB.DLS.B1.010Flight Deck Interface
(See AMC1 A@B.DLS.B1.010)

(@) A means is provided:
(1) to inform clearly and unambiguously when uplinked messages are received,;
(2) for the flight crew to initiate the data link services;

(3) for the flight crew to know in real time the identifier of the ATS provider(s) conrgeetith the
aircraft;

(4) to display all messages, with minimal flight crew action, in a format that is easy to comprehend
and distinguishable from each other;

(5) for the flight crew to respond to ATS messages;
(6) toinform the flight crew that pending or open messagare waiting for a response;
(7) for the flight crew to determine the status of the data link system;
(b) A means is provided to prohibit the deletion, confirmation, or clearance of a message until the entire
message is displayed.
CS ACNB.DLS.BD15 Dual Daa Link Capabilities (Dual stack)
(See AMC1 ACNESDLS.BQ15)

For aircraft integrating both FANS 1/A and ATN B1 CPDLC applications:
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CSACNS BOOK 1 Subpart Bt Communications (COM)

(@) Control and display: Messages with the same intent that are transmitted or received through these
technologies are displagein the same way.

(b) Alerting: Where a common alerting is not demonstrable, a mean is provided to distinguish between
the alerting schemén a format that is easy to comprehend

ATN Bldata link

CS ACNB.DLS.B1D20 Data Link Services
(See AMC1 ACNBDLS.B1020 andGM1 ACNS DLS.BD20)

The data link system provides the following services:

(a) Data Link Initiation Capability (DLIC);
(b) ATC Communications Management (ACM);
(c) ATC Clearances and Information (ACL); and

(d) ATC Microphone Check (AMC).

CS ACNB.DLS.R.025 Protection mechanism

(See AMCACNSDLS.BD25, AMC2ACNS.DLS.BD25, AMC3ACNS.DLS.BD25,
GM1ACNSDLS.BD25 GM2 ACNBDLS.BD25and GM3 ACNBDLS.BD25)

A means is provided to protect the integrity of the message.
System performarce requirements

CS ACNB.DLS.BD30 Integrity

The data link system integrity is designed commensurate withagorCailure condition.

CS ACNS.DLS.€35 Continuity
The data link system continuity is designed to an allowable qualitative probatfility @ LINR 6 6 f S Q

Time
CS ACNB.DLS.BD40 Universal Time Coordinated (UTC)
(See AMC1 ACNBDLS.BD40)
For time synchronisation a valid UTC time source is used.

Data link initiation capability (DLIC) service messages

CS ACNB.DLS.BD50 DLIC Uplink Mesages
(See AMCIACNSB.DLS.BD50)

The data link system is capable of receiving and processing the following messages for the DLIC logon and
contact functions:
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CSACNS BOOK 1 Subpart Bt Communications (COM)

Function Message
Logon CMLogonResponse
Contact CMContactRequest

CS ACNB.DLS.BD55 DLIC Bwnlink Messages
(See AMCIACNSBDLS.BD55)

The data link system is capable of sending the following messages for the DLIC logon and contact functions:

Function Message
Logon CMLogonRequest
Contact CMContactResponse

CS ACNS.DB21060 DLIC Initiaion when in CPDLC Inhibited State (Uplink)

2 kSy GKS RIFGFE tAYy] &e&aiGSY A& Ay GKS W/ t5[/ AYKAGOG
284GSY A& NBYFAYAY3I Ay GKS W t5[/ AYKAOAGSRQ adl

CPDLC Bbksages

CS ACNB.DLS.BD70 CPDLC Uplink Messagje

(See AMCACNSDLS.BD70, AMC2ACNSDLS.BD70, GM1ACNSDLS.BD70 and
GM2ACNSDLS.BD70)

The data link system is capable of receiving, processing and displaying the following message elements:

ID Message
UMO UNABLE

UuM1 STANDBY

UM3 ROGER

umM4 AFFIRM

UMS NEGATIVE

uM19 MAINTAIN [level]

UM20 CLIMB TO [level]

umM23 DESCEND TO [level]

UM26 CLIMB TO REACH [level] BY [time]
UM27 CLIMB TO REACH [level] BY [position]
uM28 DESCEND TO REACH [level] BY [time]
UM29 DESCEND TO REACH [level] B¥i¢og
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CSACNS BOOK 1 Subpart Bt Communications (COM)

ID Message
UM46 CROSS [position] AT [level]

uma7 CROSS [position] AT OR ABOVE [level]

UM48 CROSS [position] AT OR BELOW [level]

UmM51 CROSS [position] AT [time]

UM52 CROSS [position] AT OR BEFORE [time]

UM53 CROSS [position] AT OR AFTER [time]

UM54 CROS [position] BETWEEN [time] AND [time]
UM55 CROSS [position] AT [speed]

UM61 CROSS [position] AT AND MAINTAIN

UM64 OFFSET [specifiedDistance] [direction] OF ROUTE
UM72 RESUME OWN NAVIGATION

UM74 PROCEED DIRECT TO [position]

UM79 CLEARED TO [positiéfip [routeClearance]
UmM80 CLEARED J[routeClearance]

um82 CLEARED TO DEVIATE UP TO [specifiedDistance] [direction] OF ROUTE
UM92 HOLD AT [position] AS PUBLISHED MAINTAIN [level]
Uumo4 TURN [direction] HEADING [degrees]

UM96 CONTINUE PRESENT HEADING

UM106 MAINTAIN [speed]

UM107 MAINTAIN PRESENT SPEED

UuM108 MAINTAIN [speed] OR GREATER

UM109 MAINTAIN [speed] OR LESS

UM116 RESUME NORMAL SPEED

UuM117 CONTACT [unitname] [frequency]

UuM120 MONITOR [unitname] [frequency]

UM123 SQUAWK [code]

UM133 REPORTRESENT LEVEL

uM148 WHEN CAN YOU ACCEPT [level]

UM157 CHECK STUCK MICROPHONE [frequency]
UM159 ERROR [errorinformation]

UM162 SERVICE UNAVAILABLE
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CSACNS BOOK 1 Subpart Bt Communications (COM)

ID Message
UM165 THEN

UM171 CLIMB AT [verticalRate] MINIMUM
UM172 CLIMB AT [verticalRate] MAXIMUM
UM173 DESCEND AerticalRate] MINIMUM
UM174 DESCEND AT |[verticalRate] MAXIMUM
UM179 SQUAWK IDENT

umM183 [freetext]

UM190 FLY HEADING [degrees]

UM196 [freetext]

UM203 [freetext]

UM205 [freetext]

UM211 REQUEST FORWARDED

UM213 [facilitydesignation] ALTIMETER [akier]
UmM215 TURN [direction] [degrees]

umM222 NO SPEED RESTRICTION

UM231 STATE PREFERRED LEVEL

UM232 STATE TOP OF DESCENT

UM237 REQUEST AGAIN WITH NEXT UNIT

The data link system is capable of receiving and processing the following message elements:

UM160

NEXT DATA AUTHORITY [facility]

um227

LOGICAL ACKNOWLEDGEMENT

CS ACNBDLS.BD75 CPDLC Downlink Messages

(See

GM3ACNSDLS.BD75)

AMCACNSDLS.BD75, GM1ACNSBDLS.BD75, GM2ACNSBDLS.BD75 and

The data link system is capable of prapgrand send the following downlink message elements:

ID Message
DMO WILCO

DM1 UNABLE

DM2 STANDBY

DM3 ROGER
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CSACNS BOOK 1 Subpart Bt Communications (COM)

ID Message
DM4 AFFIRM

DMS NEGATIVE

DM6 REQUEST [level]

DM18 REQUEST [speed]

DM22 REQUEST DIRECT TO [position]

DM32 PRESENT LEVEL [level]

DM62 ERROFerrorinformation]

DM63 NOT CURRENT DATA AUTHORITY

DM65 DUE TO WEATHER

DM66 DUE TO AIRCRAFT PERFORMANCE

DM81 WE CAN ACCEPT [level] AT [time]

DM82 WE CANNOT ACCEPT [level]

DM89 MONITORING [unitname] [frequency]

DM98 [freetext]

DM99 CURRENT DATA AORITY

DM100 LOGICAL ACKNOWLEDGEMENT

DM106 PREFERRED LEVEL [level]

DM107 NOT AUTHORIZED NEXT DATA AUTHORITY
DM109 TOP OF DESCENT [time]

Data link services requirements

CS ACNB.DLS.BD80 Data Link Initiation Capability (DLIC) Service

(See AMC 1 A@BDLS.BD80and GM1 ACNBDLS.BD380)

The data link system for DL&Gnforms with section 4.1, 4.2.2 and 4.3.2EJROCAE DocumeBb120

Safety and Performance Requirements Standard For Initial Air Traffic Data Link Services In Continental
Airspace including change 1 and change 2 and section 2.2.1 and 4.1 of EUROCAE Docufrii# ED
Interoperability Requirements Standard for Aeronaati€elecommunication NetwoiBaseline 1

CS ACNB.DLS.B1N85 ATC Communications Management (ACM) Service

(See AMCACNSBDLS.BD85and GM1 ACNBDLS.BD85)

The data link system for ACM conforms lwiection 5.1.1, 5.1.2.3Xcluding requirements relating to

downstream clearancegnd 5.1.3.2 oEUROCAE DocumdfiD120 Safety and Performance Requirements
Standard Fomitial Air Traffic Data Link Services In Continental Airspackeiding change 1 and change 2.
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CS ACNB.DLS.BD90 ACL Service Safety Requirements
(See AMC1 ACNEDLS.BD90and GM1 ACNBDLS.BD90)

The data link system for ACL conforms v@étton 5.2.1, 5.2.2.3 and 5.2.3.2 BUROCAE Documdab
120 Safety and Performance Requirements Standard For Initial Air Traffic Data Link Services In Continental
Airspace including change 1 and change 2.

CS ACNB.DLS.BD95 ATC Microphone Check (AMC) Gee

The data link system for AMC conforms with section 5.3.1, 5.3.2.3 and 5.3.3.2 of EUROCAE Document ED
120 Safety and Performance Requirements Standard For Initial Air Traffic Data Link Services In Continental
Airspace, including change 1 and change 2.

Interoperability Requirements

CS ACNB.DLS.B1LOO Network Layer Requirements
(See AMC1 ACNEDLS.B100and GM1 ACNBDLS.B100)

The ATN Router conforms to Class 6 with the capability to supportdotarin routing protocol (IDRP).

CS ACNS.B.DLSHX Transport Layer Protocol Requirements
(See AMC1 ACNBSDLS.B1.108nd GM1ACNS.DLS.B105)

The ATN Connection Oriented Transport Protocol (COTP), conforms to Transport Protocol Class 4.

CS ACNS.B.DLS.B1.1%@ssion Layer Requirement
(See AMC1 AGSBDLS.B1.10)

ATN Session protocol is capable of supporting the following session protocol data units (SPDUSs):

Abbreviation Full SPDU Name
SCN Short Connect
DRPSAC Short Accept
SACC Short Accept Continue
SRF Short Refuse
SRFC Short Refuse Contimu

CS ACNB.DLS.B1.11%resentation Layer Requirements
(See AMC ACNBDLS.B115)

ATN Presentation protocol is capable of supporting the presentation protocol data units (PPDUS) listed in
the following table:
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CSACNS BOOK 1 Subpart Bt Communications (COM)

Abbreviation Full PPDU Name
SHORTP Shot Presentation Connect, unaligned PER
SHORTPA Short Presentation Connect Accept, unaligned PER
SHORTPR Short Presentation Connect Reject

CS ACNS.B.DLS.B1.12@plication Layer Requirements
(See AMC1 ACNBEDLS.B120and GM1 ACNBDLS.B1.20)

The Application Layer is applicatidny RSLISY RSy i 61 faz2 (1yz2e6y +a W[I &
Convergencé&unction supporting operations of an Application Control Service Element (ACSE).

CS ACNS.B.DLS.B1.1Patabase
The Network Service Access Point (NS&Eress database is capable of being updated.
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CSACNS BOOK 1 Subpart @ Navigation (NAV)

Subpart & Navigation (NAV)
SECTION1 PERFORMACEBASED NAVIGATIQRBN)

Subsection I Applicabilityt General

CS ACNS.C.PBN.1@pplicability
(See AMC 1 ACNS.C.PBN.101, GM1 ACNS.C.PBN.101 andNS\@2P&0I.101)

(@) Table 1 indicates the applicable airworthiness requirements to be met by the airborne RNP system
installation in order to obtain airworthiness approval for the RNP specifications addressed in this CS.
Applicants should select the targ@&BN specification from the left column and then follow the
respective row to the right.

(b) Subsection 2 provides also certification criteria for RNAV 10, RNAV 5, RNAV 2 and RNAV 1.

(c) The RNP 0.3 specification is applicable to helicopters.

Table 1: PBNpecificationst Mandatory and optional airworthiness requirements

Subsectiony Subsection| Subsectioll Subsection| Subsection| Subsectior] Subsectior] Subsectioj Subsectior|
1&2 3 4 5 6 7 8 9 10
LNAV | LNAVinfing VNAV | VNAVinfing R\P AR | Advanced RF FRT Parallel
PBN specificatio approach approach RNP offset
RNP 4 Required Optional| Required
RNP 2 Required Optional| Optional
RNP 1 Required Optional Optional
RNP 0.3 Required Optional Optional
RNP APCH Required | Required| Optional| Required Optional
RNP AR Required | Required | Required] Required | Required Required
A-RNP Required | Required| Optional| Required Required| Required| Optional| Required

Subsection 1: General applicability for fpgmancebased lateral navigation

Subsection 2: Generic specifications for performabased lateral navigation

Subsection 3: Supplementary specifications for lateral navigation in final approach

Subsection 4: Supplementary specifications for verticalgadian

Subsection 5: Supplementary specifications for vertical navigation in final approach

Page22 of 257



CSACNS BOOK 1 Subpart @ Navigation (NAV)

Subsection 5 includes criteria for RNP APCH approaches to LNAV/VNAV minima, either supported by
barometric VNAV or by SBAS VNAYV, as well as for RNP APCH appgomahésiinima, which are
supported by SBAS VNAV only. An applicant may opt to apply for approval of the RNP system to
conduct operations to LNAV/VNAYV minima, LPV minima or both.

Subsection 6: Supplementary specifications for RNP authorisation requirgd (AR

Subsection 6 includes criteria for RNP AR APCH and RNP AR departures. An applicant may opt to only
apply for approval for RNP AR APCH.

Subsection 7: Supplementary specifications for applications for advanced FRINPJA
Subsection 8: Supplementary spéwtions supporting radius to fix (RF)

Subsection 9: Supplementary specifications supporting fixed radius transition (FRT)
Subsection 10: Supplementary specifications supporting parallel offset

[Issue: CACNS/2
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CSACNS BOOK 1 Subpart @ Navigation (NAV)

Subsection 2 Generic specifications fgperformancebased lateral navigation
APPLICABILITY

CS ACNS.C.PBN.2@pplicability

Subsection 2 provides the functional and performance criteria that are common to all PBN specifications for
lateral navigation.

[Issue: CACNS/?

SYSTEM QUALIFICATICRITERIA

CS ACNS.C.PBN.2BBNP system approval

(See AMCACNS.C.PBN.205, AMEB2NS.C.PBN.205, GM1 ACNS.C.PBN.205AGN&C.PBN.205 and
GM3 ACNS.C.PBN.205)

All equipment contributing to the area navigation function is approved.

[Issue: CACNS/2

CS AQS.C.PBN.21@Position source
(SeeAMC1 ACNS.C.PBN.210
The RNP system uses GNSS as the primary source of horizontal position.

[Issue: CACNS/2
FUNCTIONAL CRITERIA
RNP system

CS ACNS.C.PBN.2P®psiton estimation

(See AMC1 ACNS.C.PBN.215 and GM1 ACNS.C.PBN.215)

The RNP system continuously estimates:

(@) the present lateral position of the aircraft; and

(b) the accuracy and integrity of the lateral position, when supported by the navigation sensors.
[Issue: CRCNS/P

CS ACNS.C.PBN.22avigation source selection and reversion
(SeeAMC1 ACNS.C.PBN.220

When a multisensor RNP system is installed, it has the capability to automatically, or manually, select the
best available navigation source(s).

[Issue: CAMNS/Z
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CS ACNS.C.PBN.2Reasonableness check of distanoeeasuring equipment (DME)
(See AMC1 ACNS.C.PBN.225)

When the RNP system uses DME, it has the capability to perform a reasonableness check of the radio
navigation data.

[Issue: CARCNS/2

CS ACNSREBN.230 Flight plan management
(See AMC1 ACNS.C.PBN.230)

The RNP system provides flight crew with the capability to create, review, modify and activate a flight plan.
Activation of any new flight plan or modification of an existing flight plan requirgssdive action by the

flight crew. Guidance output is not affected until the flight plan or its modification is activated. Once the
plight plan is activated, the RNP system has the capacity to execute it.

[Issue: CACNS/2

CS ACNS.C.PBN.2Zutomaticleg sequencing
(See AMC1 ACNS.C.PBN).235

The RNP system has the capability to automatically sequence legs and display the sequencing to the flight
crew in a readily visible manner.

[Issue: CACNS/?

CS ACNS.C.PBN.24&oute/procedure extraction and loadig
(See AMC1 ACNS.C.PBN.240)

The RNP system has the capability to extract routes/procedures from timan navigation database in
GKSANI SYGANBGe:r AyOftdzRAY3I Fff GKSANI OKF NI OGSNR&GA

[Issue: CACNS/2

CS ACNS.C.PBN.2#ath definition and leg transition
(See AMC1 ACNS.C.PBN.245 and GM1 ACNS.C.PBN.245)
(@) The RNP system allows flight crew to define the flight path for the intended route.

(b) The RNP system has the capability to execute leg transitions aimdaim tracks consistent with the
following path terminators:

(1) direct to fix (DF), track to a fix (TF), initial fix (IF), fix to an altitude (FA), and course to a fix (CF);

(2) heading to an altitude (VA), heading to a manual termination (VM), and headmg itdercept
(VI);

(3) course to an altitude (CA), and from a fix to a manual termination (FM).
(c) The RNP system has the capability to executbyljurns.

(d) Unless otherwise specified in the tmoard navigation database, the RNP system constructs the flight
path between waypoints in the same manner as a TF leg.

[Issue: CACNS/?
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CS ACNS.C.PBN.2395 A NB Qi Fdzy OG A 2 Y
(See AMC1 ACNS.C.PBN.250)

The RNP system has the capability to generate and execute a geodesic path to any designated fix, at any
GAYST BAdeMI2HzI® | YR gAGK2dzi Gz RS dEOtURBY Pl Y26y | &

[Issue: CACNS/2]

CS ACNS.C.PBN.23Bagnetic variation
(See AMC1 ACNS.C.PBN.255 and GM1 ACNS.C.PBN.255)

(@) The RNP system has the capability to assign a magnetic variation at any lad#tionthe region
where flight operations are conducted using magnetic North as reference.

(b) For paths defined by a course, the RNP system uses the appropriate magnetic variation value
available in the navigation database.

(c) The conditions under which the maefic variation table (MAGVAR table), certified as part of the
' ANONI Fi O2y FAAdzNI A2y > A& dzLJIRF 6 SR I NB Ay Of d
airworthiness (ICA).

[Issue: CACNS/2

CS ACNS.C.PBN.2&NAYV holding
(See AMC1 ACNS.C.PBNa26&0GM1 ACNS.C.PER0)

(@) The RNP system has the capability to initiate, maintain and discontinue holding procedures at any
point and at all altitudes. When a holding procedure is initiated, the RNP system:

(1) permits the flight crew to readily select a desiredicge to the holding waypoint;
(2) retains all subsequent waypoints in the active flight plan in the same sequence; and

(3) permits the flight crew to readily initiate the return to automatic waypoint sequencing at any
time and continue with the existing flight pia

(b) The RNP system allows for manual or automatic definition of the holding pattern.
[Issue: CACNS/2

CS ACNS.C.PBN.2@&fserdefined routes and fixes

(See AMC1 ACNS.C.PBN.265 and GM1 ACNS.C.PBN.265)

The RNP system provides means for the flight crelauitdl a userdefined route by:

(@) entering unigue waypoints extracted from the -twoard navigation database; and
(b) manually creating usedefined fixes.

[Issue: CACNS/?

CS ACNS.C.PBN.2Mavigation accuracy
(See AMC1 ACNS.C.PBN.270)
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(@) The RNP system is capalof acquiring and setting the RNP value for each segment of a route or
procedure.

(b) When an aircraft flies an RNP route or procedure and the RNP value changes to a lower value, the
RNPcompletes the change no later thaeaching the leg with the lower RN&lue.

[Issue: CARCNS/2

Display of navigation data

CS ACNS.C.PBN.2Tasplay and entry of navigation data resolution
(See AMC1 ACNS.C.PBN.275)

The RNP system displays and allows manual entry of navigation data with a resolution that supports the
intended operation.

[Issue: CACNS/?

CS ACNS.C.PBN.2&eviation display

(See AMC1 ACNS.C.PBN.280, AMC2 ACNS.C.PBN.280 2ACABC.PBN.280)

(@@ C2NJ RSFAYSR LI GK&AX GKS wbt aeaids
the compued path and the deviation from that path.

by ¢KS fIFGSNIf RSGAFGA2Y RAALX L@ A& Fdzi2YlFGAOKT @

[Issue: CACNS/?

Y O2ydAydz2dzat e

CS ACNS.C.PBN.2&%splay of active waypoint

(See AMC1 ACNS.C.PBN.285 and2A@INS.C.PBN.285)

TheRNP&SaA GSY RA&LI I &8a&a Ay GKS FfA3IKG ONBsQa YIEAYdzY 7T
(&) the identification of the active (To) waypoint; and

(b) the distance, estimated time of arrival at, or tirb@ go to, and bearing to the active (To) waypoint

[Issue: CACNS/2]

CS ACNS.C.PBN.2@usplay of ground speed

(See AMC1 ACNS.C.PBN.290)

¢KS wbt aéadsSy RAaLIlI&a GKS 3INBdzyR aLISSR Ay
[Issue: CRCNS/P

[N
ey
(V)
-+

CS ACNS.C.PBN.21@ssplay of speed constraints
(SeeAMC1 ACNS.C.PRMNO5)
The RNP system displays sp@enstraints to the flight crew in the maximum field of view.

[Issue: CRCNS/P
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CS ACNS.C.PBN.21Display of navigation aid frequencies and/or identifiers

The RNP system has the capability to dispheeyfrequencies and/or identifiers of the grounasitioning
navigation aids selectenh a page which is readily available to the flight crew

[Issue: CARCNS/2

Navigation database

CS ACNS.C.PBN.2115se of navigation database

(See AMC1 ACNS.C.PBN.2115 and GM1 ACNS.C.PBN.2115)

The RNP system uses arlmard navigation database which:

(@) is protected against flight crew modification of the stored data; and
(b) bhas a capacity appropriate for the intended operation.

[Issue: CACNS/2]

CS ACNS.C.PBN.212mata quality requirements (DQRS)
(See AMC1 ACNS.C.PBRM@1

The applicant ensures that the DQRs associated with the navigation database have been defined and are
compatible with the intended function through formal arrangements that are signed with the
corresponding data services provider(s) (DAT provider).

[Issue: CACNS/2

CS ACNS.C.PBN.21Extraction and display of navigation data
(See AMC1 ACNS.C.PBN.2125 and GM1 ACNS.C.PBN.2125)
The RNP system has the means to:
(@) process the data with the resolution provided by the database; and
(b) enable flight crew to:
(1) verify the validity period of the oioard navigation database; and
(2) load from the onboard navigation database, by its identifier(s), the procedure(s) to be flown.

[Issue: CARCNS/2]

Monitoring and alerting

CS ACNS.C.PBN.2120erting associated with degdation of navigation
(See AMC1 ACNS.C.PBN.2130)

When the RNP system is unable to meet the RNP value, the RNP system provides, without undue delay, an

AYRAOIFGA2Y AY (KS FfAIKG ONBgQa 2LIAYdzy FASER 27
[Issue: CBRCNS/2]
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CS ACNS.C.PBN.213&vigaton accuracy alerting
(See AMC1 ACNS.C.PBN.2135)

The RNP system provides an annunciation if a manually entered RNP value is greater than the RNP value
associated with the current routes and procedures as defined in thbaamd navigation database. Any
subsquent reduction of the latter RNP value reinstates this annunciation.

[Issue: CACNS/?
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PERFORMANCE CRITERIA
Lateral performance

CS ACNS.C.PBN.214@teral navigation accuracy
(See AMC1 ACNS.C.PBN.2140)
The lateral navigation accuracy provided bg RNP system supports the intended operations.

[Issue: CACNS/?

CS ACNS.C.PBN.218NP system design integrity
(See AMC1 ACNS.C.PBN.2145)

The RNP system, including position sensors, displays, etc., is designed to provide a level of integrity that
supports the intended operation.

[Issue: CACNS/?

CS ACNS.C.PBN.21BNP system design continuity
(See AMC1 ACNS.C.PBN.2150)

The RNP system, including position sensors, displays, etc., is designed to provide a level of continuity that
supports the intedled operation.

[Issue: CACNS/2
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Subsection 3 Supplementary specifications for lateral navigation in final approach

APPLICABILITY

CS ACNS.C.PBN.3@pplicability
(See GM1 ACNS.C.PBN.301)

Subsection 3 provides the supplementary functional and peréoroe criteria that are applicable to the
lateral navigation function for the final approach segment; these criteria are necessary to obtain
certification against the RNP specifications that support approach operations RBIPA RNP APCH and
RNP AR APCH)

[Issue: CARCNS/2

SUPPLEMENTARY FURDIAL CRITERIA

RNP system

CS ACNS.C.PBN.3GBNP system approval
(See AMC1 ACNS.C.PBN.305)
All equipment contributing to the area navigation function is approved.

[Issue: CACNS/?

CS ACNS.C.PBN.3Hinal apprach intercept
(See AMC1 ACNS.C.PBN.310 and GM1 ACNS.C.PBN.310)

The RNP system has the capability to intercept the final approach course at or before the final approach fix
or the final approach point.

[Issue: CACNS/?
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Display of navigation data

CS ACH.C.PBN.320Approach mode indication
(See GM1 ACNS.C.PBN.320)

¢KS wbt aedadSY LINBPOARSA dzyl YOAIdz2dza AYRAOFGA2ya A
the flight crew to readily identify:

(@) the type of approach that is being flown and thepéipable line of minima; and
(b)  whether the guidance is angular or linear.
[Issue: CRCNS/2]

CS ACNS.C.PBN.325ateral deviation display
(See AMC1 ACNS.C.PEN)

(@
90}
o
Q

The RNP system continuously displays on a-maneric lateral deviation display, in eachafiK ( N

optimum field of view, the deviation from the computed path.

[Issue: CACNS/?

CS ACNS.C.PBN.33bn-numeric lateral deviation display scaling for approach
(See AMC1 ACNS.C.PER)

The fullscale deflection of the nenumeric lateral deviatin display supports the applicable trak&eping
accuracy that is required for the approach.

[Issue: CACNS/2

CS ACNS.C.PBN.335splay of distance to threshold

C2NJ FLIINRFOKSa (2 [t+ YAYAYFSX GKS wbt @némafielBof O2 vy i
view the distance to the landing threshold point/fictitious threshold point (LTP/FTP) or missed approach
point (MAPt) after passing the final approach fix/final approach point.

[Issue: CACNS/2
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Subsection 4 Supplementary specificationf vertical navigation

APPLICABILITY

CS ACNS.C.PBN.4@pplicability
(See GM1.ACNS.C.PBN.401)

Subsection 4 provides the supplementary requirements that support the use of vertical navigation outside
the final approach segment.

[Issue: CARCNS/2
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SUPBREMENTARY FUNCTIONARITERIA
RNP system

CS ACNS.C.PBN.4Q0%ertical path
The RNP system has the capability to define a vertical path to a fix.

[Issue: CARCNS/2

CS ACNS.C.PBN.4X0titude constraints
(See AMC1 ACNS.C.PBN.410)

Where barometric altimety is used as the source for vertical guidance (BXRAV), the RNP system has
the capability to specify a vertical path between altitude constraints at two fixes in the flight plan.

[Issue: CACNS/?

CS ACNS.C.PBN.4&jessure settings
(See GM1 ACNS.B8W.420)

Where barometric altimetry is used as the source for vertical guidance (BARY), the RNP system uses

thesamepressurd SGGAY 3 Ay Ldzi Fa GKS FANONIFGQa IfaGAYSHNE

[Issue: CACNS/?
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Subsection & Supplementary specifications for verticalvigation in final approach
APPLICABILITY

CS ACNS.C.PBN.5@pplicability
(See GM1 ACNS.C.PBN.501)

Subsection 5 provides the supplementary functional and performance criteria that are applicable
to vertical navigation function for final approach.

[Isste: CSACNS/P

SUPPLEMENTARY FUNGIAL CRITERIA
RNP system

CS ACNS.C.PBN.50%ertical approach path

(SeeAMCL ACNS.C.PBN.505)

The RNP system has the capability to define a vertical approach path.
[Issue: CRCNS/P

CS ACNS.C.PBN.5Bessure settings
(See GM1 ACNS.C.PBN.515)

Where barometric VNAYV is provided, the RNP system uses the same presiimg input as the
FANONI F0Qa FfGAYSINEB aeéaidsSvyo

[Issue: CACNS/P

CS ACNS.C.PBN.5Zulide path intercept

(See AMC1 ACNS.C.PBN.520)

The RNP system has tbapability to automatically intercept the final approach glide path.
[Issue: CACNS/2

CS ACNS.C.PBN.5Z®"mperature compensation
(See AMC1 ACNS.C.PBN.525)

(@) For operations below the promulgated temperature limits on R¥CH procedures down to
LNAV/VNA minima, area navigation systems that provide barometric VNAV apply automatic
temperature compensation along the final approach segment (FAS).

(b) If the automatic temperature compensation is also provided outside the FAS of the progcédere
function provding automatic temperature compensation is pistlectable.
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(c) Systems supporting pileselectable automatic temperature compensation, either within or outside
of the FAS, provide a clear and distinct indication when the function is activated.

[Issue: CACNS/2]

Display of navigation data

CS ACNS.C.PBN.53¢ertical deviation display
(See AMC1 ACNS.C.PBN.530 and AMC2 ACNS.C.PBN.530)

The RNP system continuously displays, on themaneric vertical deviation display located in the flight
ONB 6 Qa 2 LIk WedzYthe BdvidtbrRfrom the defined vertical approach path, including the
extended vertical approach path.

[Issue: CACNS/2

CS ACNS.C.PBN.53esolution and fullscale deflection of the vertical deviation display
(See AMC1 ACNS.C.PBN.535 and GMEACPBN.535)

The vertical deviation display has a resolution and asfidle deflection that suitably supports the
monitoring and bounding of the vertical deviation.

[Issue: CACNS/?

CS ACNS.C.PBN.5&xnrometric altitude

When the approach is suppodeby barometric VNAYV, the aircraft displays the barometric altitude from
two independent altimetry sources:

@ 2yS Ay SIFOK 2F GKS FtA3IKI ONBgQa 2LIAYdzy FASER
b 2yS Ay GKS FtA3IKI ONBYRal RIIANVKANITASE R0 2F PNEBY
position, if the required minimum flight crew is one.

[Issue: CACNS/2]

CS ACNS.C.PBN.5#%tive approach mode display

If the RNP system provides both barometric VNAV and SBAS/GNSS VNAV, an unanvigagion is
LINE GARSR Ay GKS FtA3IKG ONBsQa YIFEAYdzY FASER 2F ¢
source for the VNAV, barometric altitude or SBAS/GNSS geometric altitude.

[Issue: CACNS/2

Monitoring and alerting

CS ACNS.C.PBN.5%#lide path alerting
(See AMC1 ACNS.C.PBN.550)

For approaches to LPV minima, aircraft equipped with a Class A TAWS provide an alert for excessive
deviation below the glide path.

[Issue: CACNS/?
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SUPPLEMENTARY PERFANCE CRITERIA
Vertical performance

CS ACNS.C.PBN.558ertical accuracy when using barometric VNAV
(See AMC1 ACNS.C.PBN.555)

The accuracy of the vertical position that is provided by the RNP system when providing barometric VNAV
supports the intended operations.

[Issue: CACNS/?

CS ACNS.EBN.560 Vertical accuracy when using SBAS/GNSS geometric altitude sources
(See AMC1 ACNS.C.PBN.560 and GM1 ACNS.C.PBN.560)

When supporting approach operations down to LNAV/VNAV or LPV minima using SBAS/GNSS vertical
position source, the accuracy of tRRNP system is demonstrated to be suitable for the intended operation.

[Issue: CACNS/2

CS ACNS.C.PBN.565 Transitions
(See AMC1 ACNS.C.PBN.565)

RNP systems that provide both barometric VNAV and SBAS/GNSS VNAYV perform smooth transitions from
barometric VNA to SBAS/GNSS VNAYV and vice versa.

[Issue: CACNS/2

CS ACNS.C.PBN.5A1visory VNAV
(See AMC1 ACNS.C.PBN.570Givt ACNS.C.PBN.570)

(@) RNP systems that provide advisory VNAV comply with the criteria of this Subsection for barometric
VNAV or SBAS/GNSSAWN

(1) Advisory VNAV provided within the FAS that is based on barometric altitude meets the intent
of the temperature compensation function defined in &SNS.C.PBN.525.

(2) When Advisory VNAV is provided and the performance criteria of this Subsection for
baromeric VNAV or SBAS/GNSS VNAYV cannot be met, a clear and unambiguous indication that
the VNAV is advisory is provided.

(b) Advisory VNAYV is based on a correct path definition:
(1) 9AUOKSNI LINPOARSR o0& GKS {0F0SQa !'LtT 2NJ
(2) Through an alternative approved process.

[Issue CSACNS/2]

CS ACNS.C.PBN.5FANP system design integrity in final approach
(See AMC1 ACNS.C.PBN.575)
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¢KS AydSaNmrie 2F GKS @SNIAOFE 3IdzARFYyOS LINRJARSR
operations.
[Issue: CARCNS/2

CS ACNS.C.PBN.5&NP system design continuity
(See AMC1 ACNS.C.PBN.580)

The continuity of vertical guidance provided by the RNP system supports the intended operation.

[Issue: CACNS/?
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Subsection & Supplementary specifications for RNP authorisation required (RN AR

APPLICABILITY

CS ACNS.C.PBN.6@pplicability

Subsection 6 provides the supplementary functional and performance criteria that are applicable to obtain
certification for RNP AR APCH. Criteria for RRRlepartures (RN&R DP) are provided consistentijth
the draft ICAO Navigation Specification for FN¥fPdepartures.

The criteria of Subsection 6 only apply to operations on RRIprocedures designed in accordance with
0KS NBIdANBYSydGa 2F L/!'h 520 dpnp WYwSliredRNBRR)b | @A
Procedure Design Manual.

[Issue: CACNS/?

SUPPLEMENTARY SYSQEMLIFICATION

CS ACNS.C.PBN.6@ystem performance demonstration
(See AMC1 ACNS.C.PBN.605 and GM1 ACNS.C.PBN.605)

The performance (including the RF function) of the air@aft 248 a0SY A& RSY2yaidNI 4GS
operational, meteorological, and failure conditions, commensurate with the intended operation.

Criteria for assessing RNP significant failures under design limit performance conditions are the following:

(@) the lateral excursions observed as a result of probable failures are contained withirn RNP
corridor;

(b) the lateral excursions observed as a result of -engineinoperative (OEI) are contained within a
1 xRNP corridor;

(c) the lateral excursions observed as aukk®f remote failures are contained within a<RNP corridor;
and

(d) a demonstration is made that the aircraft remains manoeuvrable and a safe extraction can be flown
for all extremely remote failures.

For criteria (a), (b), and (c) above, the vertical esicun does not exceed 7#Bet below the desired path.

[Issue: CACNS/2

CS ACNS.C.PBN.6Bburce of horizontal position
(See AMC 1 ACNS.C.PBN.610GMill ACNS.C.PBN.610)

(@) The RNP system utilises the global navigation satellite system (GNSS) as priney&bhorizontal
position and is backed by an inertial position source.

(b) The aircraft's RNP system does not use ¥@dating when conducting RNP AR APCH procedures.
[Issue: CACNS/?
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SUPPLEMENTARY FURDIAL CRITERIA

RNP system

CS ACNS.C.PBN.6¥utopilot/Flight director
(@) Means are provided to couple the RNP system with the autopilot or flight director.

(b) The RNP system, the flight director system and autopilot must be capable of commanding a bank
angle up to 25 degrees above 121(400ft) AGL and up t8 degrees below 12t (400ft) AGL.

[Issue: CACNS/2]

CS ACNS.C.PBN.6Rrversion
(See GM1 ACNS.C.PBN.620)

When the RNP cannot be maintainddring aradiusto fix (RF) legthe flight guidance mode remains in
lateral navigation

[Issue: CACNS/?

CS ENS.C.PBN.62&0around and missed approach
(See GM1 ACNS.C.PBN.625)

Upon initiating a gearound or missed approach, both RNP system and the autopilot or flight director
remain in lateral navigation guidance mode and continue to guide the aircraft dhenigteral path of the
procedure until completion of the approach and missed approach procedure.

[Issue: CRACNS/?

CS ACNS.C.PBN.6Fadius to fix (RF) leg transition
(See AMC1 ACNS.C.PBN.630)

The RNP system has the capability to execute the radidx t(RF) leg transitions and to consistently
maintain tracks, as specified in Subsection 8.

[Issue: CACNS/2

CS ACNS.C.PBN.63avigation accuracy for RNP AR operations
(See AMC1 ACNS.C.PBN.635)
The RNP system is capable of acquiring the RNP valugasdowith the intended operation.

[Issue: CRCNS/P

CSACNS.C.PBN.64&NP AR departuresFunctional Requirements
(SeeAMC1 ACNS.C.PBN.640 and GM1 ACNS.C.PBN.640
The RNP system provides the following capabilities to support RNP AR departure peecedur

(@) The RNP system allows loading and execution of a flight plan where the initial fix of the RNP AR DP
defined path is placed at or just beyond the approach end of the-tdkeunway.
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(b) The RNP system provides lateral path guidance not later than wheminga80 feet above the
departure runway.

(c) The RNP system is capable of executing an RF leg where the first fix defining the RF leg begins at the
departure end of the runway.

(d) The RNP system provides a means for the flight crew to confirm availability of fGIN&&raft
positioning immediately prior to takeff.

(e) The INS position is automatically updated upon pressing the-a#fkgo-around (TOGA) button or
provide the ability to manually initiate a position update during ground operations immediately prior
to takeoff.

[Issue: CRCNS/2]
CS ACNS.C.PBN.648BNP AR departuresTake off performance Data

In support of RNP AR departures, the applicant provides aircraft take off performance data, including
performance on nosstandard climb gradients, to the opspr in a form acceptable to EASA.

[Issue: CACNS/?

Display of navigation data

CS ACNS.C.PBN.6%Isplay of aircraft track

'[he ARNP system di§plays the desiredhandvcurrent aircraft track on an electronic map display in the flight
ONB g Qa 2 LJfwewdzyY FASE R 2

[Issue: CACNS/?

CS ACNS.C.PBN.6%%&teral deviation display

(See AMC1 ACNS.C.PBN.655)

The fultscale deflection of the nenumeric lateral deviation display supports the intended operation.

[Issue: CACNS/?

Navigation database

CS ACNSEBN.660 Use of a navigation database
(SeeAMC1 ACNS.C.PBN.B60

The RNP system uses artmyard navigation database which provides sufficient data resolution to ensure
that the RNP system achieves the required accuracy to support RNP AR operations.

[Issue CSACNS/?
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Vertical performance

CS ACNS.C.PBN.6%X€ertical accuracy
(See AMC1 ACNS.C.PBN.670 and AMC2 ACNS.C.PBN.670)
The vertical position accuracy supports the intended RNP AR operations.

[Issue: CACNS/?

SUPPLEMENTARY PERFANCE CRITERIA

CSACNSC.PBN.675RNPsystem designt RNP AR integrity
(SeeAMC1 ACNS.C.PBRb)

The integrity of the lateral guidance provided by the aircraft RNP system supports the intended RNP AR
operations.

[Issue: CACNS/2

CSACNS.C.PBN.68&NPsystem designmt  RNP ARontinuity

(See AMC1 ACNS.C.PBN.680)

The continuity of lateral guidance provided by the RNP system supports the intended RNP AR operation.
[Issue: CACNS/?
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Subsection @ Supplementary specifications for applications for advanced RNRRHP)

APPLICABILY

CS ACNS.C.PBN.7@pplicability

Subsection 7 provides the supplementary functional and performance criteria that are applicable to obtain
certification for applications for advanceRINP (ARNP).

[Issue: CACNS/2]

SUPPLEMENTARY FURGBIAL CRITERIA
RNP system

CS ACNS.C.PBN.7@%adius to Fix
The RNP system has the capability to execute radius to Fix (R{@slegecified in Subsectiof 8
[Issue: CACNS/2]

CS ACNS.C.PBN.7Rarallel offset
The RNP system has the capability to implement paafiisét (as specified in Subsection 10).
[Issue: CACNS/2]

CS ACNS.C.PBN.7ENP scalability

The RNP system has the capability to operate with RNP values (ranging from 0.3 to 1.0 NM in tenth(s) of
NM). The RNP value is either retrievable automaticadiynfthe onboard navigation database or manually
adjustable by the flight crew.

[Issue: CACNS/2]

Display of navigation data

CS ACNS.C.PBN.7Zasplay of aircraft track

The RNP system displays the current aircraft track (or track angle error) ik tBeflic ONB 6 Q& 2 LIG A Y
view.

[Issue: CACNS/2]
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Subsection & Supplementary specifications supporting radius to fix (RF)

APPLICABILITY

CS ACNS.C.PBN.8@pplicability

Subsection 8 provides the supplementary functional and performance criteztaare applicable to obtain
certification for the capability to execute radius to fix (RF) path terminators.

The RF functionality is mandatory to obtaiRRNP and RNP AR certification, and can be optionally
associated with RNP, RNP 0.3 and RMPCH.

[Issue: CRACNS/2]

SUPPLEMENTARY FURGIAL CRITERIA
RNP system

CS ACNS.C.PBN.8®% functional requirements

(See AMC1 ACNS.C.PBN.805 and GM1 ACNS.C.PBN.805)

The RNP system coupled with an autopilot or a flight director is capable of:
(@) executing the radiuto fix (RF) legs; and

(b) commanding and achieving a minimum bank angle of up to 30 degrees aboteed@bove ground
level (AGL) and up to 8 degrees below 400 feet AGL.

[Issue: CACNS/2]

CS ACNS.C.PBN.8RNP failure

If the RNP cannot be achievedring aradiusto fix (RF) legthe flight guidance mode remains in lateral
navigation.

[Issue: CACNS/2]

CS ACNS.C.PBN.8H¥autopilot/Flight director
(See AMC1 ACNS.C.PBN.815)

The use of autopilot or flight director is required to execute radius to fiy Ig-transitions, except for

CS23 Level 1, 2, and 3 aircraft, for which no type rating is required, and that are performing &P
RNPAPCH operations with an RNP value of not less than 1, and at speeds of 200 knots or less, provided
that, in additionto the requirement stated in CSCNS.C.PBN.820, the aircraft is equipped with an
appropriately scaled course deviation indicator (CDI).

[Issue: CACNS/2]
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Display of navigation data

CS ACNS.C.PBN.8Zmsplay of computed path

The RNP system display®timtended path on an appropriately scaled moving map display in the
TEtAIKGE ONB6Qa YIEAYdzYy FASER 2F QOASs

[Issue: CRACNS/2]
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Subsection @ Supplementary specifications supporting fixed radius transition (FRT)

APPLICABILITY

CS ACNS.C.PBN.9@¢pplicabilty

Subsection 9 provides the supplementary functional and performance criteria that are applicable to obtain
FRT certification.

The FRT functionality can optionally be associated with RNRNR}, and advanced RNP -BENP)
specifications.

Issue: CACNS/2]

SUPPLEMENTARY FURGIAL CRITERIA
RNP system

CS ACNS.C.PBN.9@xed radius transition (FRT) requirements
(See AMC1 ACNS.C.FEISand GM1 ACNS.C.PBN.905)

The RNP system is capable of defining, executing and maintaining a track consistent with atweBRT be
flight path segments, using a GNIM resolution for the radius value.

Issue: CACNS/2]

Display of navigation data

CS ACNS.C.PBN.9Tusplay of the computed path
The RNP system displays the computed curved path of the FRT on an appropriatelynmswzley map

RAALX & Ay GKS FftA3IKG ONBsQa YIEAYdZY FASER 2F OAS

Issue: CACNS/2]
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Subsection 1@ Supplementary specifications supporting parallel offset

APPLICABILITY

CS ACNS.C.PBN.10@&pplicability

Subsection 10 provides supplementary functionatl gperformance criteria that are applicable to obtain
certification for parallel offset which enables the aircraft to fly a path parallel to, but offset left or right
from, the original active route (parent route). Parallel offset is applicable only fooete segments and is

not foreseen to be applied on standard instrument departures (SIDs), standard instrument arrivals (STARS)
or approach procedures.

The parallel offset functionality is mandatory to obtain RNghd ARNP certification, and can be aptally
associated with RNP specifications.

Issue: CACNS/2]

SUPPLEMENTARY FURGIAL CRITERIA
RNP system

CS ACNS.C.PBN.10@=rallel offset capabilities
(See AMC1 ACNS.C.PBN.1005)
(@) The RNP system has the capability to:

(1) define a offset path from the pant track and transit to and from the offset track maintaining
an intercept angle of 30 degrees;

(2) manually initiate and cease the parallel offset path;
(3) automatically cancel the offset path:
() F2tt26Ay3a +y FYSYRYSyld 2F (ie&i2QUTAGS Tt A3

(i)  approaching the first fix of an instrument approach procedure (initial approach fix (I1AF),
initial fix (IF), or final approach fix (FAF));

(i) approaching the commencement of a segment which is not compatible with the offset.

An advance notice of thautomatic cancellation is given to the flight crew and the RNP system
allows sufficient time for the aircraft to return to the parent track before the commencement
of the incompatible leg or the first fix of the instrument approach procedure.

(b) When execunhg a parallel offset, the RNP system applies to the offset route all performance
requirements and constraints of the original route, as defined in the active flight plan.

Issue: CACNS/2]
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Display of navigation data

CS ACNS.C.PBN.101dication ofparallel offset status
When in offset mode, the RNP system provides:
(@) lateral guidance parameters relative to the offset path;

(b) distance and estimated time of arrival at, or time to go to, information relative to the offset
reference points;

(c) acontinuousYy RAOFGA2Y 2F GKS LI N¥ttSt 2FFasSa adl ddza A
(d) the crosstrack deviation indication during the operation of the offset relative to the offset track.

Issue: CACNS/2]
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Subpart Dt Surveillance (SUR)

Sectionlt Mode A/C onlysurveillance

GENERAL

CSACND.AC001 Applicability

This sectiomprovidesstandardsfor Mode A/C onlairborne surveillancénstallations.

SYSTEM FUNCTIONARBIREMENTS

CSACNS.AC010 Transponder characteristics
(SeeAMCL ACND.AC010)
(@) The transpondeisapproved anchasMode A and Mode C capability

(b) The transpondereplieswith Mode A and Mode C replies to Mode A/C interrogations, to Mode A/C
only altcall interrogationsand to Mode A/CS altcall interrogations.

(c) The peak pulse power available at the antenna end of the transmission line of the transpsnder
more than125W 21 dBW) and not more tharbOOW (27 dBW) for aircraft that operate at altitudes
exceeding 470m @5000ft) or with a maximum cruising speed exceed@@gm/s (175knots).

(d) The peak pulse power available at the antenna end of the transmission line of the transpsnder
more than70W (18.5dBW) and not more tharb00W 27 dBW) for aircraft operating at or belo
4570m (15000ft) with a maximum cruising airspeed @ m/s (175knots) or less.

CSACNSD.AC015 Data transmission

(SeeAMC1 ACNB.AC015)

The surveillance system provilie following data in the replies:

(@) The Mode A identity codim the range 0000 to 7777 (Octal).

(b) The pressure altitudeorrespondng to within plus or minus 38.m (125ft), on a95 % probability
basis, with the pressuraltitude information (referenced to the standard pressure sejtof 101325
10° P9,used on board the aircraft to adhere to the assigned flight profilee pressure altitude
ranges from minus304m (1 000ft) to the maximum certificated altitude of aircraft plub20m
(5000ft)

(c) Special Position Indication (Sfel) 15to 30 secondsfter an IDENT (SPI) command has been initiated
by the pilot

CSACND AC020 Altitude source
(SeeAMCL ACND AC.020

(@) The reported pressure altitudie obtained from an approved source.
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(b) Thealtitude resolutionis equal to or less than 30.48 (100ft.).

(c) The altitude source connected to the active transponder issthierce being used to fly the aircraft

CSACND AC025 Flight deck interface

(SeeAMCL ACND.AC025)

A meands provided ta

(@ select Mode A Code includiramergency indicators
(b) initiate the IDENT (SPI) feature

(c) notify the flight crew when the transmission of pressure altitude information has been inhilsited
means to inhibithe transmission of pressure altitudepsovided

(d sSt SOt GKS GNIYyaLRyRSNI G2 (GKS waidlyRoeQ 2N Whcc

(e) indicate thenon-operational statis or failure of the transponder systemithout undue delayand
without the need for flight crew actign

()  display the selected Mode A code to the flight crend

(g) select the pressure altitude source to be connected to the active transponder

SYSTEMERFORMANCE REQUIRKIVEE

CSACNS ACO030 Integrity

The Mode A/C only airborne surveillansgstemintegrity is designed commensurate with $hinorCfailure
condition

CSACN AC035 Continuity

The Mode A/C airborne surveillance system continuity is designed to an allogdiligative probability of
HrobableQ

INSTALLATIONERQUIREMENTS

CS ACNB.AC040 Dual/multiple transponder installation
(SeeAMCL ACNS.DAC040)

If more than one transponder is installed, simultaneous operatiah®@transponderds prevented.

CS ACNB.AC045 Antenna installation
(See AMCL ACNSD.AC045)

The installed antenn@) has(have)a radiation pattern which is vertically polariseamnidirectionalin the
horizontal plane, andhassufficient vertical beam width to ensure proper systermeogdion during normal
aircraft manoeuvres.
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Section21 Mode Selementary surveillance

GENERAL

CS ACNBELS)01 Applicability
(SeeAMCL ACND.ELR0])

This sectiomprovidesthe standardsfor airborneMode S Elemastary Surveillance installations

SYSTEMUNCTIONAREQUIREMENTS

CSACND EL10 Transponder characteristics

(SeeAMCL ACND ELR10

(@ The transponder(sis (are) an approvedevel 2 or greateMode S transpnder(s) with Elementary
Surveillance and Surveillance Identifier (SI) capability.

(b) The transponder(s) of aircraft that have ACAS Il instélg@de) ACAS compatible

(c) The peak pulse power available at the antenna end of the transmission litie dfansponderis
more than125W @1 dBW) and not more tharbOOW (27 dBW) for aircraft that operate at altitudes
exceeding 470m (15000ft) or with a maximum cruising spd exceedin@0m/s (175knots).

(d) The peak pulse power available at the amanend of the transmission line of the transpondsr

more than70W (18.5dBW) and not more tharb00W @27 dBW for aircraft operating at or below
4570m (15000ft) with a maximum cruising airspeed @ m/s (175knots) or less.

CSACND ELX15 Datatransmission
(SeeAMCL ACND EL15)

@

The surveillance system provilie following data in the Mode S replies:
(1) The Mode A Codim the range 0000 to 7777 (Octal)

(2) The pressure altitudeorrespondingto within plus or minus 38n (125ft), on a 95 per cent
probability basis, with the pressuatitude information (referenced to the standard pressure
setting of 1013.25 hectopascalsised on board the aircraft to adhere to the assigned flight
profile. The pressuraltitude range from minus300 m (1 000 ft) to the maximum certificated
altitude of aircraft plusl 500 m (5 000 fb);

(3) Onthe-groundstatusinformation;

(4) The Aircraft Identificationas specified in &m 7 of the ICAO flight plan dhe aircraft
registration

(5) Special Position Indication (SPI)
(6) Emergency statugEmergencyRadiocommunication failureUnlawful interference;
(7) The data link capability repart

(8) The common usage GICB capability report
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(9) The ICAO 2bit aircraft addressand
(10) Aircraft that have ACAS$ihstalled provide the ACAS actiesolutionadvisory report
(b)  All other data transmitteds verified.

(1) If the system transmits one omore additional downlink airborne parameterg addition to
those listed inparagraph (a)then the relevant subspedfications of CSACNID EHS.0% are
also complied with.

(2) If the system transmits additional parameters on tlegtended squitterand if their full
compliance with CSACND.ADSBhas not been verified, as a minimum theaircraft
identification pressure altitude ICAO 24it aircraft addresss identical to those transmitted in
the Mode S replies. Additionally the position and velocity quality indicators refuetlowest
quality.

CSACND ELD20 Onthe-groundstatusdetermination

(SeeAMCL ACND EL20)

(@) Theon-the-groundstatusis not set by a manual action.

(b) If automatic determination of the Gthe-ground statis is not available, the Gthe-ground statuss
set to airlorne.

CSACND.EL25 Altitude source

(SeeAMCL ACND EL25)

(@) The reported pressure altitude obtained from an approved source

(b) The altitude resolutiors equal to or less than 30.48 (100ft.).

(c) The altitde source connected to the active transpondethis source being used to fly the aircraft

CSACND EL30 Flight deck interface

(SeeAMCL ACND ELS.03)

(@ A meandsprovided:
(1) to select Mode A Codéncludng emergencyndicators
(2) toinitiate the IDENT (SPI) featyre

(3) for an aircraft identification to be inserted by the flight crafithe aircraft uses variable aircraft
identificatior

(4) to notify the flight crew when the transmission of pressure altitude infation has been
inhibited, if a means to inhibit the transmission of pressure altitude is provided

5) toselecti KS (NI yalLlyRSNI (2 (KS waidlyRoeQ 2NJ WhcCcC

(6) to indicate the nonoperational statis or failure of the transponder systemwithout undue
delay and without the need foflight crewaction;

(7) to displaythe selected Mode A code to the flight crew
(8) to displaythe aircraft identificationto the flight crew and
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(b) Input whichis not intended to be operated in flighis not readily accessible tihe flight crew.
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SYSTEM PERFORMANRERUIREMENTS

CSACND EL40 Integrity

TheMode S ELS airborne surveillance systetagrity is designed commensurate with #hinor4failure
condition

CSACND ELM45 Continuity

TheMode S ELS airborne surlesiice systentontinuity is designed to an allowable quttive probability
of NWBY20GSQ

INSTALLATION REQUIREMBN

CSACND EL50 Dual/multiple transponder installation
(SeeAMCL ACND EL50)

If more than ondransponder is installedsimultaneousoperation of transponderg prevented.

CSACND ELB5 ICAO24-bit Aircraft address

The ICAQR4-bit aircraft address assigned by tlsempetent authority is correctly implementedon each
transponder.

CSACND EIS060 Antenna installation

(SeeAMCL ACND EL260)

(@ The installed antenn@a) has (have)a resultingradiation pattern which igare) vertically polarised,
omnidirectionalin the horizontal plane, andhas (haw) sufficient vertical beam width to ensure
proper system operation during normal aircraft manoeuvres.

(b) Antenngs) is/are located such thathe effect on thefar field radiation pattern(s) by the aircraft
structureare minimised

CSACND EL65 Antenna diversity

(SeeAMCL ACND EL65)

Aircraft with a maximuncertified takeoff mass in excess of 5700 kg or a maximum cruising true airspeed
capability, underinternational Standard AtmospherdS@A conditions,in excess ofLl30m/s (250knots)
operateswith anantenna diversitynstallation
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Section3t Mode S Enhanced Surveillance

GENERAL

CSACND EHID01 Applicability
(See AMCL ACND EHS00D)

(@ This sectionprovides standardsfor airborne Mode SEHSinstallationswhich provideon request
(through Mode S replies elicited by Mode S interrogatjoagborne parameters in addition to
parameters provided by Eli$tallationscompliant withSection 2

Note: Thecriteriathat are applicable to airborne installations providing spontaneously (through ADS
B Extended Squitters) airborne parameters are specified in Section 4.

(b) This certification specificatiois appliedtogether with Mode S Elementary Surveillancertification
specificationdefinedin Section 2

SYSTEM FUNCTIONREQUIREMENTS

CSACND EHS)10 Transponder characteristics
(SeeAMCL ACND EHS010)

The transpondeis an approvedMode S transpondewith EHS capability

CSACND EHS.0% Data transmission
(SeeAMCL ACND EH15)

(@) The surveillance system provigdén the Mode S repithe following downlinkaircraft parametersn
addition tothosespecified IICSACNID ELS.

(1)
(@)
3)
(4)
(5)
(6)
(7)

(8)
(9)

MCP/FCU Selected Altitude
Roll Angle

True Track Angje

Ground Speed

Magnetic Heading

Indicated Airspeed or Mach No

Vertical rate: Barometric Altitude rate or Inertial vertid&locity. Wherbarometric altitude
rate field is providedit is derived solely from barometric measurement

Barometric Pressure Setting in use minu®B0Pascaland

Track Angle Rate or True Airspeed

(b) The sensor sources connected to the active transponder are the sensors relevant to tag Hight

profile.

(c) Alltransmitted parameters are correct and are correctly indicated as available.
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SYSTEM PERFORMANRERUIREMENTS

CSACND EHD20 Integrity

The Mode S EHS airborne surveillance sysimtiegrity is designed commensurate with @hinorQfailure
conditionfor the downlink aircraft parameters listed in CS ACNEHS15.

CSACND.EH25 Continuity

The Mode S EHS airborne surveillance systentinuity is designed to an allowable qualitative probability
of Probableor the downlinkaircraft parameters listed in CS ACNEHS)15.
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Sectiond 1 1090 MHz Extended Squitter AEES

GENERAL

CSACND ADSBEO01 Applicability
(SeeGM1 ACND ADSBE01)
This sectiorprovidesstandardsor 1090 MHz Exteretl Squitter (ES) AEESOut installations

SYSTEM FUNCTIONREQUIREMENTS

CSACND ADSBI10 ADSB Outsystem approval
(SeeAMCL ACND ADSBE10)
The equipment contributing to thADSB Outfunctionis approved

ADSB OUT DATA

CSACND ADSBI20 ADSB Out Data Parameters
(SeeAMCL ACND ADSBI20(a-b))
(@) The ADSB Out system providehe followingminimum set of data parameters
(2) Aircraft Identification
2) Mode A ©de;
3) ICAQ24-bit aircraft address
(4a) Airborne Horizontal Position Latitude and Longitude
(4b)  AirborneNavigation Integrity CategoriNIC
(4c)  Airborne/Surface Navigation Accuracy Category for PosiNiéyCp
(4d)  Airborne/Surface Source IntetyriLevel SIL
(4e) Airborne/Surface System Design AssurargieA
(5) Pressure Altitude (incl. NICbayo)
(6) Special Position Identification (SPI)
(ra) Emergency Statys
(7b)  Emergency Indicatign
(8) 1090 ES Version Number
(9a) Airborne velocity oveGrourd 1 (East/West and North/Soudh
(9b)  Airborne/Surface Navigation AccuraCategoryfor Velocity NACy
(10) Emitter Category
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(11) Vertical Rate

(12a) Surface Horizontal Positian Latitude and Longitude
(12b) SurfaceNavigation Integrity CategoriNIC

(13) SurfaceGround Track

(14) Movement (surface ground speed)

(15) Length/width of Aircraft

(16) GPS AntennbongitudinalOffset

(17a) Geometric Altitude and

(17b) Geometric Altitude Quality: GVA

Where available in a suitable format, the ABSut system providgthe followingdata parameters
(2) Selected Altitude

2) Barometric Pressure Settingnd

3) ACAS Resolution Advisory

CSACND ADSBI25 Provision of Data
(SeeAMCL ACND ADSBI25a)c))

(@)
(b)

(€)

All data provided by the ADB Out system consfrom approved sources.

The data transmitted by the AEEBOut system originatsfrom the same data source as usedtfie
transponder replies tdlode Sinterrogations.

When a data quality indication is requiredidgprovided to the AD®B transmit unit together with the
associated data parameter and it expresshe actual quality of the respective data as valid at the
time of applicability of the measurement.

ADSB TRANSMIT UNIT

CSACND ADSBO30 ADSB TransmitUnit Approval
(SeeAMCL ACND ADSE30)

TheADSB transmit unitis approvedandit isintegrated in the Mode 8ansponder

CSACND ADSBI35 ICAQO24-bit Aircraft address

The ICAO 24 bit aircraft addreissmplemented as specified in @ENID.ELI55.

CSACNSD ADSBI40 Antennadiversity
(SeeAMCL ACND.ADSE40)

The ADSB transmit unit employs antenna diversityunder the same conditionsas specified inCS
ACND ELI65.
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CSACN ADSBO45 Antenna installation
The antennasinstalled as specified in GENID.ELR60.

CSACND ADSBIO50 Transmitpower
The ADSB transmit unithasa peak transmit power as specified in AAND.ELD10(c);(d).

CSACND ADSBI55 Simultaneousoperation of ADSB transmit units

(SeeAMCL ACND.ADSHE55)

If more than one ADS8 transmit unit is installed, simultaneous operation of the transmit syst&ns
prevented.

CSACND ADSBO60 Onthe-groundstatus determination

(SeeAMC1 ACNS.D.ADS®R)

(&) Theon-the-ground statuds determined and validated by the ABBSOut system.

(b) Theon-the-ground statuds not set by a manual action.

HORIZONTAL POSITIOND VELOTY DATA SOURCES

CSACND ADSBO70 Horizontal Position and Velocity Data Sources
(SeeAMC1 ACNS.D.ADSR)
(@) The horizontal positiois derived fromGNSS data.

(b) TheGNSS receivdrased horizontal position and velocity data souikapproved andoerforms, as a
minimum, horizontal position receiver autonomous integrity monitoring (RAIM) and fault detection
and exclusion (FDE).

(c) Horizontal velocity data stegfrom the same source as horizontal position data.

OTHER DATA SOURCES
CSACND ADSBO80 Data Sourcesas defined by Mode S Elementary and Enhanced
Surveillance
(SeeAMCL ACND ADSBIB0)

The datasourcerequirements as defined fan section 2 and 3 of this subpaare applicable

CSACND ADSBI85 Geometric Alitude
(SeeAMCL ACND ADSBRI85)

(@) Geometric Altitude is provided by the horizontal position and velocity source (see
CSACND ADSBI70).

(b) Geometric Altituddstransmitted as height above&/GS84 ellipsoid.
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FLIGHT DEECCONTROL AND INDITAN CAPABILITIES

CSACND ADSBEO90 Flightdeck interface
(SeeAMCL ACND ADSBE90(a)and AMCL ACND ADSB9((b))
(@) Thecontrol and display of sueillance data itemss as perCSACND.ELD30.

(b) A meansis provided to indicatethe nonoperational status or failure of the AEESOut system
without undue delay

SYSTEM PERFORMANREERQUIREMENTS

CSACND ADSBLOO0 Integrity

(@) The ADSB Out systemintegrity is designed commensurate with $hajort¥failure conditionfor the
transmission of the following parameters:

(1) ICAQ24-bit aircraft address
(2)  Airborne Horizontal Position Latitude and Longitude
(3) AirborneNavigation Integrity CategoriNIC
(4) AirborneSurface Navigation Accuracy Category for PosithoRCp
(5) Airborne/Surface Source Integrity LevSIL
(6) Airborne/Surface System Design Assurarg8eA
(7) 1090 ES Version Number
(8)  Airborne velocity over Ground East/West and North/South
(9) Airborne/Surface Navaion Accuracyategoryfor Velocity NACy
(10) Emitter Category
(11) Surface Horizontal Positian Latitude and Longitude
(12) SurfaceNavigation Integrity CategoriNIC
(13) SurfaceGround Track
(14) Movement (surface ground speed)
(15) Length/width of Aircraft
(16) GPS Antenna Gt
(17) Geometric Altitude
(18) Geometric Altitude Quality: GYA
(b) The ADSB Out systemintegrity is designed commensurate with #hinordailure condition for the
transmission of othedataparameters.
CSACND.ADSBLO5 Continuity
(@) TheADSB Out systentontinuity is designed to an allowable qualitative probability®S Y 2 (4 S Q
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HORIZONTAL POSITIOND VELOCITY DATA-RESH RATE AND LATEN

CSACNSD ADSBL10 Horizontal Position and Velocity Data Refresh Rate
(SeeAMCI1ACND.ADSREL10)

A horizontal position and velocity source calcusgiesition and velocity data with a rate of at least 1 Hertz.

CSACND ADSBL15 Horizontal Position and Velocity Total Latency

(SeeAMCL ACNSD.ADSBL15and 120)

Measured from the time of applicability within the source, the total latency of the horizontal position and
horizontal velocity data introduced by the ABSOut systendoesnot exceed 1.5 second.

CSACND ADSBL20 Horizontal Position Uncmpensated Latency

(SeeAMCL ACNSD.ADSBL15and 120)

The uncompensated latency of the horizontal position data introduced by theBAD& Systendoesnot
exceed 0.6 second.
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Subpart B Others

SECTIONATERRAIMWARENESS AND WARNING SYSTEM (TAWS)

General

CS ACNETAWS001 Applicability

(See GM1 ACNSTAWS001)

This section provides the airworthiness standards applicable to Terrain Awareness and Warning System
Class A and Class B for aeroplanes.

CS ACNETAWS005 TAWS Equipment Approval

(See AMC1 ACNETAWS)05)

The TAWS is Class A or Class B approved equipment.

System functional requirements

CS ACNETAWS.010Required Functions and Interfaces
(SeeAMC1 ACNETAWS.010, AMC2 ACEFAWS.010)

TAWS Clash or Class B provides suitable alerting and warning capabilities and other system interfaces to
support the following functions:

TAWS System Function Class A | Class B TAW
TAWS
Alerting | Imminent contact with ground indications (GPWS functig
including:
: X
(19) excessive Rates of Descent; H X
: . . With a .
(20) negative Climb Rate or Altitude Loss After Fg With a 500ft
5001t call
Off or Gearound. out call out
A Voice callout when descending through a predefi
altitude above the terrain or nearest runway elevation.
A forward Looking Terrain Avoidance (FLTA) funcl
including:
1 a Reduced Required Terrain Clearance (R
function; X X
an Imminent Terrain Impact function;
a FLTA Turning Flight function.
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A Premature Descent Alert (PDA) function, inclug
detection and alerting for Premature Descents Along f{ X X
Final Approach Segment
Excessive Closure Rate to Terrain X
Flight Into Terrain When not in Landing Configuration X
Excessive Downward Deviation from a glide slope or ¢ «
path
TAWS and sensoraifure monitoring and annunciatio « «
function
Capability to initiate the TAWS saédfst function on the « «
ground and where feasible in the air

TAWS System Interfaces Class A | Class B TAW{

TAWS

A terrain display capability X
Capability to drive terrain display X
The use of position source input X X
The use of landing guidance deviation input X
The use of radio altimeter sensor input X
The use of Terrain and Airport information X X
Interface with the flight recording system to recbTfAWS « «
alerts and inhibition of the FLTA or PDA functions
The use of landing gear and flaps position X
The use of roll attitude input X
The interface with flight deck audio systems X

CS ACNETAWS015 FLTA function requirements
(SeeAMCIACNETAWS15)

Provide an FLTA function that:

(@)

(b)

Provides an Forward Looking Terrain Avoidance (FLTA) function that looks ahead of the airplane
Ff2y3 FyR o0St2¢ GKS | ANLI FySQa € 0SNI ¢ YR @S
potential CFlThreat exists.

Provides a Required Terrain Clearance (RTC) alerts when the aeroplane is currently above the terrain

Ay GKS FSNRLX FySQa LINRP2SOGSR FtA3aKG LI GK odzi
unsafe for the particular phase of ftig
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TAWS REQUIRED TERRAIN CLEARANCE (RTC) H TAWS (RTC) TAWS (RTC)
OF FLIGHT Level Flight Descending /climbing
En route 215m (700 ft) 150 m (500 ft)
Terminal (Intermediate Segment) 105m (350 ft) 90 m (300 ft)
Approach 45 m (150 ft) 30 m (1@ ft)
Departure (above 40f) 30 m (100 ft) 30 m (100 ft)
TABLE 1

(c) gives Imminent Terrain Impact alerts when the aeroplane is currently below the elevation of a terrain

AAAAA

OStt Ift2y3a G4KS FFSNRLXIFySQa f I GSNI fal pideded fighti SR T
path, the equipment predicts that the terrain clearance will be less than the value given in the RTC
column of Table 1.

(d) gives alerts for the Imminent Terrain Impact and Required Terrain Clearance functions when the
aeroplane is in turmg flight.

CS ACNETAWS0D20 PDA function requirements

(SeeGM1 ACNETAWS020)

Provide a Premature Descent Alert function:

(@) to determine if the aeroplane is significantly below the normal approach flight path to a runway and
in such a case issue arem) based on the current position and flight path information of the
aeroplane, as determined from a suitable navigation source and airport database;

(b) that is available on all types of instrument approaches including stritighpproaches, circling
approahes and approaches that are not aligned within 30 degrees of the runway heading.

CS ACNETAWS025 Class A TAWS inhibition

(SeeAMC1 ACNETAWS)25)

Ameans is provided to:

(@) the flight crew to inhibit the FLTA and PDA functions together with appr@paianunciation of the
inhibited condition. Inhibiting FLTA and PDA does not impact the Basic GPWS functions;

) AYRAOFGS G2 GKS TFEAIKG ONBs 2F GKS WLYKAOAG &0l

CS ACNETAWS030 Terrain information display

(SeeAMC1 ACNETAWS30)

(&) When terrain infemation is provided it is clearly visible to the flight crew.
(b) Terrain information is displayed as follows:

1 ¢KS GSNNIAY A& RSLIAOGSR NBfFGAGS (2 GKS | SN
relative bearing and distance to the terrain ofengst.
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(d)

(€)
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(2) The terrain depicted is oriented in accordance with the orientation of the navigation
information used on the flight deck.

@B *xFNAFGA2YyEA AY GSNNIAY StS@FiA2yYy RSLIAOGSR NBf
are visually distinguishadl

(4) Terrain that generates alerts is displayed in a manner to distinguish it frorrhaperdous
terrain, consistent with the caution and warning alert level.

(5) If the terrain is presented on a mufuinction display, the terrain mode and terrain information
is distinguishable from weather and other features.

(6) Terrain information is readily available and displayed with sufficient accuracy and in a manner
to allow the flight crew to determine if it is a terrain threat to the aeroplane.

The display of terrain da complements and is compatible with the terrain alerting function of the
TAWS.

The terrain information is clear and unambiguous, available without potential confusion during day
and night operations under all ambient conditions expected in service.

Where additional terrain views are provided, they must present information consistent and
compatible with (a) to (e) above.

CS ACNBTAWS035 Aural and visual alerts
(SeeAMC1 ACNETAWS)35)

(@)
(b)

(€)
(d)

(€)
(f)

The TAWS provides suitable aural and visual alerts for eathfohctions.

Aural and visual alerts are initiated simultaneously, except when suppression of aural alerts is
necessary to protect pilots from nuisance aural alerting.

Each aural alert identifies the reason for the alert.

The system is capable of accepgtiand processing aeroplane performance related data or aeroplane
dynamic data and providing the capability to update aural and visual alerts at least once per second.

The aural and visual outputse compatible with the standard cockpit displays and aoditsystems.

The visual display of alerting information is continuously displayed until the situation is no longer
valid.

System performance requirements

CS ACNETAWS0D40 Integrity

(@)

(b)
(€)

Integrity of the TAWS (including «@munciated loss of the terrainlexting function) is designed
commensurate with a major failure condition.

False terrain alerting is designed commensurate with a minor failure condition.

Failure of the installed TAWS does not degrade the integrity of any critical system interfacing with
the TAWS.
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CS ACNETAWS045 Continuity
Continuity of the TAWS is designed to an allowable Gualii A @S LINP ol oAf AlGe 2F WLINE

CS ACNETAWS050 GPWS

The predictive terrain hazard warning functions, does not adversely affect the functionalighiliy or
integrity of the basic GPWS functions.

CS ACNETAWS0D55 Terrain and airporinformation

(SeeAMC1 ACNETAWS)55)

(@) Terrain and airport information are developed in accordance with an acceptable standard.

(b) TAWS is capable of accepting uggdhterrain and airport information.

CS ACNETAWS0D60 Positioning information
(SeeAMC1 ACNETAWS)60)

(@) The positioning information (i.e. horizontal and vertical position, velocity, or rate of information) is
provided from an approved positioning saet

(b) For Class B TAWS, GNSS is the only approved horizontal positioning source.

(c) When the TAWS positioning source is the same as the one used by the primary navigation system
and provided that, applicable performance requirements are satisfied for navigatitailure of the
TAWS (including loss of electrical power to the TAWS) does not degrade the primary navigation
capability.

(d)  When a positioning source generates a fault indication or any flag indicating the position is invalid or
does not meet performanceequirements, the TAWS is to stop utilising that positioning source.

(e) The positioning source for the predictive terrain hazard warning system accuracy is suitable for each
phase of flight and/or region of operations.

(H  The TAWS provides indications, as appiaie, regarding degradation or loss of function associated
with the loss of the positioning source.

Installation requirements

CS ACNETAWS)70 Failure mode
(@) Afailure of the TAWS does not disable other protection functions (e.g. windshear or weadhe).

(b) The failure of the GPWS functions, except for power supply failure, input sensor failure, or other
failures external to the TAWS functions, does not negatively alter the FLTA function, PDA function, or
Terrain Display and vice versa.

() Where the terrin information is displayed on a muitinction display, failure of the TAWS does not
prevent the normal functioning of other systems using that display.

CS ACNBTAWS075 Prioritisation scheme
(SeeAMC1 ACNBTAWS)75)
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The prioritisation scheme fa€lass A TAWS alerts is compatible and consistent with other alerts including
voice call outs from all alerting systems.

CS ACNETAWS080 Popup mode
(SeeAMC1 ACNETAWS080)

(@) Ifimplemented, the design of an automatic pap function ensures that:

1)

()
@)
(4)
(5)

the terrain information is automatically displayech all crew member terrain displayshen
either a predictive terrain caution or a predictive terrain warning alert occurs;

the TAWS pojup function is consistent with pepp weather and traffic alerts;
it is evident that an automatic pepp has occurred;
the terrain display mode is annunciated on the display;

manual switching back to the original display mode is simple.
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SECTIONQREDUCED VERTICAL SEPARATION MINIMUM (RVSM)

General

CS ACNERVSMO01 Applicability

(SeeAMC1 ACNERVSM)01)

This section provides airworthiness standard for aircraft to operate an8@Q000ft) vertical separation
within RVSM airspace.

CS ACNERVSMO05 RVSM system

(SeeAMC1 ACNE.RVSM.005

The RVSM system includes:

(@) two independent altitude measurement systems. Each system is composed of the following
elements:

(1) Crosscoupled static source/system, with ice protection if located in areas subject to ice
accretion;

(20 Equipment for measuring static pressure sensed by thécssaurce, converting it to pressure
altitude;

(3) Equipment for providing a digitally encoded signal corresponding to the displayed pressure
altitude, for automatic altitude reporting purposes;

(4)  Static source error correction (SSEC), as required to meetettiermance criteria as specified
in CAACNERVSMI35; and

(5) Signals referenced to a pilot selected altitude for automatic control and alerting derived from
one altitude measurement system.

(b) an altitude alerting system;
(c) an automatic altitude control systenand

(d) a secondary surveillance radar (SSR) transponder with altitude reporting system that can be
connected to the altitude measurement system in use for altitude keeping.

System functional requirements

CS ACNERVSM010 Required functions

(SeeAMC1 ACEERVSM10)

The system:

(@) provides indication to the flight crew of the pressure altitude being flown;

(b) based on the signal produced by the altimetry system, automatically maintains a selected flight level
with its altitude control system;
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(c) provides an aldrto the flight crew when the altitude displayed to the flight crew deviates from the
selected altitude by a value of £60 m (+Z0)0or greater;

(d) automatically reports pressure altitude;

(e) provides an output to the aircraft transponder

System performance rguirements

CS ACNERVSMO20 Integrity

The RVSM system integrigydesigned commensurate withdhajorCfailure condition

CS ACNERVSMO25 Continuity
¢CKS wt{a 82308y O2yiAydAade Aa RS&EAIYSR (2 Ly If¢2

CS ANFERVSMO30 RVSM system performance
(SeeAMC1 ACNERVSMI30)

(@) The automatic altitude control systenomtrols the altitude within £20n (65ft) about the selected
altitude, when the aircraft is operated in straight and level flight under-nobulent non-gust
conditions.

(b) The tolerance of the alert issued when the altitude displayed to the flight crew deviates from the
selected altitude by a value of £60 m (xZ00or greater is no greater than £15 m (i

(c) Where an altitude select/acquire funot is provided, the altitude select/acquire control panel is
configured such that an error of no more than £8 m (#2%xists between the value selected by,
and displayed to, the flight crew, and the corresponding output to the control system.

CS ACNERVSMO35 Altimetry system accuracy

(SeeAMC1 ACNERVSMI35 GM1 ACNERVSMI35)

(@) For Group aircraft, the altimetry system accuracy meets the following criteria in the full envelope:

(1) At the point of the flight envelope where the mean ASE (ASEmeathes its largest
absolute value that value does not exceed 25 mf(80

(2) At the point of the flight envelope where the absolute mean ASE plus three standard
deviations of ASE (ASE3SD) reaches its largest absolute value, the absolute value does not
exceedoOm (200ft).

(b) For RVSM installations on a ngroup aircraft, the altimetry system accuracy meets the following
criteria:

(1) For all conditions in the basic envelope:
| residual static source error +worst case avionics | does not exceed 50 nitf160
(2) For all conditions in the full envelope (outside the basic envelope):

| residual static source error +worst case avionics | does not exceed 60 nitf200
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(@)

(b)

CSACNS BOOK 2

GENERAL

Book 2 contains Acceptable Means of CompligddC)and Guidancéaterial (GM).

PRESENTATION

(1)
(2)

3)
(4)

The Acceptable Means of Compliarzsel Guidance Materiare presented in full page.

A numbering system has been used in which the Acceptable Means of iGooeghnd
Guidance Materialise the same number as the paragraph in Book 1 to wihiey arerelated.
The number is introduced by the letters AMC (Acceptable Means of Compliand8M
(Guidance Materialto distinguish the material from Book Referenceto the Acceptable
Means of Compliancand/or Guidance Material, wheapplicableis included in the heading of
each Book 1 paragraph

Explanatory Notesot forming part of the AMC texaippear in italic typeface.

The units of measurement used in this downt are in accordance with the International
System of Units (SI) specified in Annex 5 to the Convention on International Civil Aviatien. Non
S| units are shown in parentheses following the base units. Where two sets of units are
guoted, it should not beassumed that the pairs of values are equal and interchangeable. It
may be inferred, however, that an equivalent level of safety is achieved when either set of
units is used exclusively.
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Subpart At General

AMC1 ACNB.GENO10 Instructions for Contined Airworthiness
(@) Transponder testing

The hstructions forContinued Airworthinesshould include the followingneasures and precautions
in order to minimise the possibility of causing nuisance warnings to ACAS equipped aircraft.

A= s om

(1) When not required, ensuralltrans2 Y RSNE | NB aS{ 8pDJR&Re W® wWhcCcCcw

(2) Before starting any test, contact the local Air Traffic Control Unit and advise them of your
intention to conduct transponder testing. Advise the Air Traffic Unit of your start time and test
duration. Also inform them of the altitude(s) at which you will be testing, your intended
Aircraft Identification (Flight Id) and your intended Mode A code.

Note: Certain altitudes may not be possible due to over flying aircraft.
(3) Setthe Mode A code to 7776 (other Mode A code agreed with Air Traffic Control Unit).

Note: The Mode A code 777Geserved for SSR ground transponder monitoring. This code may
be used for transponder testing after having received agreement from the Air Traffic Control
Unit.

(4) Set he Aircraft Identification (Flight Id) with the first 8 characters of the company name. This is
the name of the company conducting the tests.

(5) Set the orthe-ground status for all Mode S replies, except when an airborne reply is required
(e.g. for altitudetesting).

(6) Where possible, perform the testing inside a hango take advantage of any shielding
properties it may provide.

(7) As a precaution, use antenna transmission covers whether or not testing is performed inside or
outside.

(8) When testing the altitud (Mode C or S) parameter, radiate directly into the ramp test set via
the prescribed attenuator.

(9) In between testing, i.e., to transition from one altitude to another, select the transponder to
Wtandbydnode.

(10) If testing transponder parameters other thadl £ (G A G dzR S W Imin&sS3M m knfinlish G dzR S
1 000 feet) or oved 8250 m (60000 fee). This will minimise the possibility of ACAS warning to
airfield and overflying aircraft.

(11) When testing is completeselect the transponder(s) t#l C C WBtagdibid
(b) Reduced Vertical Separation Minima

When developing thenstructions forcontinued airworthiness attention should be given to the
following items:

(1) All RVSM equipment should be maintained in accordance with the component manufacturers
maintenance instrueons and the performance criteria of the RVSM approval data package.

(20 Any repairs, not covered by approved maintenance documents, that may affect the integrity
and accuracy of the altimeter systene.g. those affecting the alignment of pitot/static probes,
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repairs to dents or deformation around static plates should be subject to a design review
which isacceptable to th&eompetentauthority.

(3) Airframe geometry or skin waviness checkshould be performed following repairs or
alterationswhich havean effect o airframe surface and airflow.

(4) The maintenance and inspection programme for the autopilot should ensure continued
accuracy and integrity of the automatic altitude control system
AMC1 ACNS.A.GEN.015(&)rcraft documentation

An acceptable means of cofignce in the case of aircraft PBN capabilities is to specify in the
documentation which of the following navigation specifications and functionalities the aircraft is certified
for:

(a) RNAV 10,
(b) RNAV 5,
(c) RNAV 2,
(d) RNAV 1,
(e) RNP 4,

(H RNP2,

() RNP1,

(h) RNPO.3,
() ARNP,

() RNPAPCH,

(k)  RNP AR (for approach and/or departures),

(D  RF (specify the associated navigation specifications),
(m) FRT,

(n) parallel offset.

[Issue: CACNS/2]
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Subpart Bt Communications (COM)
SECTION-IVOICE CHANNEL SPACING (VCS) (8.33 KHZ)

AMC1 ACNB.VC10 Voice Communication Systems

The VCS equipment composing of the system should be approved in accordance wtbCBYT8OETSO
2C38e or ETSBC169a.

For the 25 kHz channel spaciofi-set carrier frequency operations the equipment composing the system
should caform with the requirements of EUROCAE documenBD

In airspace where 8.33 kHz channel spacing communication equipment is mandatory and the carriage of
two radios is required, both radios should be 8.33 kHz capable (as opposed to one 8.33 kHz sysieen an
25 kHz system).

AMC1 ACNS.B.VCS.03Dontinuity

For aircraft that are foreseen to be operated within airspace where continuougraimd voice
communications is required, the continuity of the voice communication system is designed to an allowable
jdz £t AGFGA GBS LINRPOlFOAfAGE 2F WNBY2GSQs SEOSLII F2NJ

(@) Class | aircraft, as defined in FAA AQ239-1E, certified to a G&3 amendment prior to 5, and;

(b) aircraft with type code 1SRXXXXX or 2SRXXXXX as defid&iTh International Standards
F3061/F3061M; 17 and certified to C23 Amendment 5 or subsequent amendments

where the continuity of the voice communication system may be designed to an allowable qualitative
LINPOIFOAEfAGE 2F WLINROIFOE SQO

[Issue: CACNS/2]

GM1 ACNS.B.VCS.030ontinuity

Information about Hropean Union requirements for continuous -giround communications is provided in
Commission Implementing Regulation (EU)988/2012 of 26 September 2012 laying down the common

rules of the air and operational provisions regarding services and proceduras navigation. Specific
NBIjdANBYSYy(da F2NJ GKS 2LISNI A2y 2F NI RA2 SljdzA LIYSy
information publications (AIPS).

Aircraft type codes are defined in ASTM International Standards F3061/F3@61M, Standard
Specification for Systems and Equipment in Small Aircratft.

[Issue: CACNS/2]

AMC1 ACNB.VC40 Flight Deck Interface

Flight Crew control and display of communication frequencies information should be consistent with the
overall crew flight deck degn philosophy.
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SECTIONEDATA LINK SERVICES
General

GM1.ACN®DLS.BD01 Applicability

Controller pilot communications through data link is used in different airspaces worldwide. Different
technologies are used, and this CS is intended to providaitherthiness standard for such installations.
Additionally, controller pilot communications over ATN B1 data link technology has been mandated in
Europe, through the Regulation (EC) No 29/2009. Installations intended to operate within EU Airspace
defined Ay YSYy(dA2ySR NB3Idz | GA2y>S aKz2dZ R FdZ te& O2YLX &
section, in its entirety.

Installations not intended to operate within EU Airspace, are not required to comply with mentioned
section.

Note: Requirements CS ACNBIES.B1.010 and 015 are also applicable for CPDLC installations where,
additionally to ATN B1 over VDL M2, other means of communications and other services are also provided.
GM1 ACNSB.DLS.BD05 Data Link System Installation
An example of installatiomay be a system comprising the following components or inputs:

A VHF Data Radio (VDR) with Mode 2 capability and its associated antenna.

A Unit for Communication Management with Mode 2 and ATN capabilities

A display unit with means for crew to be notifie ATS Requests and Clearances, and issue downlink
crew requests to controllers or responses to outstanding messages (from controllers).

An adequate source for UTC time e.g. a Global Navigation Satellite System (GNSS).

An adequate source for conducted Higplan information (Departure Airport, Destination Airport,
Estimated Time of Arrival) e Blight Management System (FMS)

An adequate source of aeroplane position e.g. Flight Management System (FMS), or a Global
Navigation SatellitSystem (GNSS) or both

An adequate source for Air/Ground Status information e.g. an interface with the landing gear or
Flight Management System (FMS) or both

Anadequate aural attention getteior announcements.
Adequateindication means of system and service availability.

Adequate controlmeans for the crew.

Flight Deck Control and Indication Capabilities

AMC1 ACNSB.DLS.B1.010Flight Deck Interface

Flight crew control and display of data link related information (connectivity status, outstanding messages,
etc.) should be casistent with the overall crew flight deck design philosophy.
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Flight crew control and display of data link messages should satisfy integrity and interface design criteria
appropriate for the intended purpose. Reference to the applicab&xx.1309 requiremets should be
observed.

If a direct interface exists between the data link application and other on board systems, (e.g. flight
planning and navigation), a means may be provided for the flight crew to initiate the use of the data
contained in the messageylihe other on board system. The means provided should be separate from that

used to respond to a message.

Flight deck annunciations should be compatible with the overall alerting scheme of the aircratft.

Audible and visual indications should be given by tfata link system for each uplinked ATS message,
including those messages not displayed immediately because of lack of crew response to an earlier ATS
message. Visual alerts alone may be used forAAd8 messages.

Annunciation of the receipt of a messadaring critical flight phases should be inhibited until after the
critical flight phase. The criteria that define critical flight phases should be consistent with the particular
flight deck philosophy and the particular data link services supported.

Meansshould be provided for the flight crew to list, select, and retrieve the most recent ATS messages
received and sent by the flight crew during the flight segment. The status of each message, the time it was
received or sent, should be accessible.

When CPDL@essages are displayed:
(@) such location should be in the Primary Field of View.

(b) messages should be provided in a dedicated display (or in a dedicated window of a display). Shared
use of CPDLC and other applications in a common display (or in the sanoewaihd display) should
be avoided.

Note 1: (a) and(b) are intended for future extension of CPDLC use beyonoutnflight phase.
Installations not in accordance witlthese recommendations arkable to be limitedfor CPDLC
operations in theen-route orprior departureflight phase

Note 2: Where data link messages are displayed on a shared display or on a shared display area,
selection of another display format or function should not result in the loss of uplinked messages
which are waiting for a respse. In case the pilot is working on another task and a message is
uplinked, the uplinked message should not interrupt the current work, nor result in the loss of any
uplinked message and/or data entered while accomplishing the other task.

(c) messages from th&TS should remain displayed until responded, cleared or the flight crew selects
another message.

(d) means should be provided for the flight crew to clear uplinked messages from the display. However,
this capability should be protected against inadvertentetieh.

Means should be provided for the flight crew to create, store, retrieve, edit, delete, and send data link
messages.

The data link system should indicate when message storage and/or printing is not available.

A flight deck printer could be used asreans of storing data communications messages received or sent
during flight.

Page76 of 257



CSACNS BOOK 2 Subpart B; Communications (COM)

If a message intended for visual display is greater than the available display area and only part of the
message is displayed, a visual indication shall be provided to theégiludicate the presence of remaining
message.

Data link messages from the ATS should be displayed and remain displayed until responded, cleared or the
flight crew selects another message.

The status of each message (i.e. source, time sent, open/closed)dshe displayed together with the
message.

AMC1.ACN8.DLS.BN15 Dual Data Link Capabilities (Dual stack)

Note: A Dual stack system is either a bilingual system capable of automatically selecting the data link
network or a dual system that use mangalection with an interlock system

The data link system should comply with-ER3A, interoperability requirements {807, IR209, IR210, IR
211, IR212, IR214, and IRR15 to ensure seamless transition between two adjacent ATSUs, one using FANS
1/A+ andthe other using ATN B1

The data link system should demonstrate common accessibility to the FANS 1/A and ATN B1 CPDLC
applications. Accessibility demonstration should include common controls (i.e. line select keys) or, where
different, the potential to intoduce confusion or unacceptable flight crew workload should be evaluated.

The data link system should demonstrate common control and input procedures for retrieving and
responding to FANS 1/A and ATN B1 uplink messages.

The data link system should demorae common control and input procedures for composing and
sending FANS 1/A and ATN B1 downlink messages.

The data link system should demonstrate common flight deck indications for incoming FANS 1/A and ATN
B1 messages. Where common alerting is not dermahke, the alerting scheme evaluate to ensure that
neither confusion nor unnecessary flight crew workload is introduced.

Annunciations and indications should be clear, unambiguous, timely, and consistent with the flight deck
philosophy

FANS 1/A differeimites messages alerting between normal and Urgent. Upon receipt of a high alert CPDLC
message, the data link system should indicate it to the flight crew.

Note: FANS 1/A standard (EIDOA) identifies the termMMEDIATEILY within the phraseology
standardsed for CPDLC communications. This term is to be understood within the required communications
performance scope (RCP), which for oceanic and remote operations is either 240 seconds or 400 seconds.
The use of these termMMEDIATEIANd EXPEDITRre ot to be confused with the terminology used in
material related to CS 25.1322. However, annunciations and indications should allow flight crews to easily
identify these messages (associated with Urgent and Distress urgency attribute) among the normal
messaes.

Flight Deck Display of Messages from either FANS 1/A or ATN B1 CPDLC Applications

A common flight deck display should be capable of displaying messages with the same operational
intent resulting from same message elements that may be implementéereintly between FANS

1/A and ATN B1 CPDLC applicatidrtee common format to display FANS 1/A messages may be in
accordance with the preferred format denoted in Annex A of ED 122, which is consistent with Doc
4444, 15th Ed, and ATN B1 message formats.
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Dual Stack ATS Data Link System Status Indication

The system should providie flight crew with a means talearly identify the status of different
modes of the data link system that affect significant operational capability. Examples of different
modes of data link may include situations when downlink messages are available in one airspace, but
not the other; or messages that may or may not be loadable depending on system status, i.e., ATN B1
or FANS 1/A.

ATSU Connections and Handoffs:
The system shdd be capable of the following functions:
(1) Proper connection and termination for FANS 1/A ATSU
(2) Proper connection and termination for ATN B1 ATSU.

(3) Transfer to next data authority (e.g., FANS 1/A ATSU to ATN B1 ATSU), in both directions. This
should inclde proper connection, maintenance of connection and connection termination
protocol to ensure that aircraft does not hold two simultaneous active CPDLC connections.

(4) Ability for flight crew to manually terminate existing connection and establish new caonect
AYAGAL GS inhbothdiledtionsiie2 BANG BA-ATN B1 and ATN BA-FANS 1/A).

(5) Ability for flight crew to verify current and next facility designation or name.

Note: FAA AC 2Q40A provides adequate guidance related to the applicatiteroperability, sub
networks and performance designators. (refer to Tables 5.1 and 5.2).

ATN B1Data link

AMC1 ACN8B.DLS.BD20 Data Link Services
When the aircraft has no CPDLC Current Data Authority, the data link aircraft equipment should provide

crew members entering an airspace of a data link equipped ATS unit with the capability to initiate a DLIC
W[ 232y Q FdzyOlAzy o0Sod3d aSyR I /a[232ywSljdsSaid YSa:
the aircraft and initiate the use of datank services.

GM1ACNSBDLS.BD20 Data Link Services

Community Specification EN 303 2B4&ta Link Services (DLS) Sy$€i@mvides a set of test scenaritizat
demonstrated usingerifiedground data link system or ground data link syst@mulator.

GM1ACNSDLS.BD20 Data Link Services

(@) Data Link Initiation Capability (DLIC) Service

The DLIC service enables the exchange of information between aircraft and ground data link
equipment necessary for the establishment of data link communicationssiires:

(1) the unambiguous association of flight data from the aircraft with flight plan data used by an
ATS unit

(2) the exchange of the supported aground application type and version information

(3) the delivery of the addressing information of the entity hagtithe application.
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(b) ATC Communications Management (ACM) Service

The ACM service provides automated assistance to flight crews for conducting the transfer of ATC
communications (voice and data). It includes:

(1) the initial establishment of CPDLC with an Afi§ u
(2) the CPDLC ATC transfer instruction from one ATS unit to the next ATS unit;
(3) the CPDLC ATC instructions for a change in voice channel;

(4) the normal termination of CPDLC with an ATS unit.

(c) ATC Clearances and Information (ACL) Service
The ACL service proeisl flight crews with the ability to:
(1) send requests and reports to air traffic controllers;

(2) receive clearances, instructions and notifications issued by air traffic controllers to flight crews.

(d) ATC Microphone Check (AMC) Service
The AMC service provides@EC ATC instructions to flight crew(s) requesting him/them to verify the
status of his/their voice communication equipment

AMC1 ACNB.DLS.BD25 Protection mechanism

The data link system should comply with the following applicable ATN Baseline arsisind

- ICAO Document 9705 (Edition 2) for ICS {&lbme V), ULCS (Sublume 1V), CNCPDLC (Sub
Volume Il) ASE requirements;

- EUROCAE Document-ETDB;

- ICAO Document 9776 and ARINC-63ar VDL Mode 2 mulfrequency operations.

The data link aircraft eqoment should provide support for the CPDLC applicatioesage integrity check

mechanisia ¢ A G K &adzLJL2 NI F2NJ WRSTFrdzf &G OKSO{ladzy &t 32NRG

AMC2 ACNB.DLS.BD25 Protection mechanism

Testing demonstrations could be based in two main steps:

- Equipmenttesting (done by equipment manufacturer) using adequate simulation testing tools.
- System testing, at system test bench and/or at aircraft test level (either on ground or in flight).

Equipment qualification testing data may be reused from the avionics faaturer, provided that full and
unrestricted access to the compliance data is established and maintained. However, the applicant remains
responsible for all test data used in the course of compliance demonstration.

AMC3 ACNB.DLS.BD25 Protection meclkanism

Where ARINC 634 identifies a specific deviation from ICAO Doc 9776 (Manual on VDL Mode 2), the
provisions of the former should take precedence.

Page79 of 257



CSACNS BOOK 2 Subpart B; Communications (COM)

ARINC 636 also references ARINC 750 for definition of Signal Quality Parameter (SQP) levels.
Measuremats of SQP levels may be passed over thgm@iund link as parameters in the XID exchanges.

GM1 ACN®DLS.BD25 Protection mechanism

EUROCAE Document-Ebin. aSQOiA2yad ododPpdm YR ododc YSYyiGAz2,
02N WI LIWXIKRDS lagySadmme / KSO1 6!lalL/0oQo GKIFG 2R2Sa )
These terms are correctly referenced in ICAO Doc 9705V&DB50001.

GM2 ACN®DLS.B125 Protection mechanism

Both ICAO Document 9705 and EUROCAE Documetit@EDinclue requirements for the support of FIS

and ADSC applications. These two applications are not mandated for operations in European airspace.
Data link aircraft implementations are free to support these applications and should notify their application
availahlity in the DLIC logon function.

GM3 ACN&DLS.BD25 Protection mechanism

Further guidance material from EUROCONTROL is available on EUROCONTROL website
(www.eurocontrol.int)

- LINK2000+/ATC DATA LINK OPERATIONAL GUIDANCE, Version 6.0, Date: 1 2@etembe

- LINK 2000+ Guidance to Airborne Implementers, Version 1.1, DaEddnber2009.

- LINK2000+/FLIGHT CREW DATA LINK OPERATIONAL GUIDANCE Version 5.0, Date: 17 December 2(

- LINK2000+ Programme, Generic Interop Test Plan for AvioRas 1, Uppe Layers and CM/CPDLC
applications, Version 2.3, Date: 15th June 2010.

Time

AMC1 ACNB.DLS.BD40 Universal Time Coordinated (UTC)

A Global Navigation Satellite System (GNSS) sensor provides an acceptable source of synchronised UTC
time.

Time synchromsation is required by ICAO Annex Il, chapter 3, section 3.5 as referred by EUROCAE
Document EEL10B, section 3.3.2. It is also identified as a safety requirement in EUROCAE Document ED
120 (e.g. SRCL15).

Data link initiation capability(DLICkervice messages

AMC1 ACN8.DLS.BD50 DLIC Uplink Messages

Data link aircraft equipment should comply witBAO Doc 9705 (Edition 2), section 2.1.4 BRIROCAE
DocumentED110B, section 2.2.1

AMC1 ACNB.DLS.BD55 DLIC Downlink Messages

Data link aircraft egipment should comply withCAO Doc 9705 (Edition 2), section 2.1.4 BAROCAE
DocumentED110B, section 2.2.1
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CPDL@essages

AMC1 ACNB.DLS.BDN70 CPDLC Uplink Messages

The data link system should comply with EUROCAE DoclEde#tOB section 2.2.3 ancomply with the
CPDLC message syntax ICAO Doc 9705 (Edition 2), section 2.1.4

For the sole exception of UM117, the data link system should prepare the appropriate response downlink
message to a received uplink message in compliance with EUROCAE DoeElxh#0B, section 2.2.3.3

Table2n ® wSOSA@GSR dzLX Ayl YSaal3aSa gAldK NBaLRyasS GeéLls
be responded with either DM4 (AFFIRM) or DM5 (NEGATIVE). Received uplink messages with response type
YwQ a4 AYRWORUBRASY OKBdzYy adK2dZ R 06S NBALRYRSR 4 A
When UM117 CONTACT is received, no DM89 MONITORING message should be sent.

The data link aircraft system should also handle unsupported messages (i.e. uplink message nottferenc

in CS ACNBDLS.BD50) as specified in EUROCAE Documert HIB, section 3.3.7.6.

AMC2 ACN8.DLS.BD070 CPDLC Uplink Messages

EUROCAE Document-ETDB requires (in Table-3} item 6a) aircraft to send the DM89 (MONITORING
[unitname] [frequency]) OPLC message upon receipt of a UM117 (CONTACT) or UM120 (MONITOR) CPDLC
message. The sending of DM89 could manually prepared and sent by the flight crew in response to UM120
but not for UM117.

GM1 ACNRDLS.BD70 Uplink Messages

The following table assiates uplink CPDLC messages to the data link services.

ID Message ACM | ACL | AMC
UMO UNABLE X
uUM1 STANDBY X
uUM3 ROGER X
UuM4 AFFIRM X
UM5 NEGATIVE X
uM19 MAINTAIN [level] X
UM20 CLIMB TO [level] X
uUM23 DESCEND TO [level] X
UM26 CLIMBTO REACH [level] BY [time] X
umM27 CLIMB TO REACH [level] BY [position] X
umz28 DESCEND TO REACH [level] BY [time] X
UM29 DESCEND TO REACH [level] BY [position] X
UM46 CROSS [position] AT [level] X
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ID Message ACM | ACL | AMC
uma7 CROSS [position] AT OR ABOVE [level] X
um48 CROSS [position] AT OR BELOW [level] X
UM51 CROSS [position] AT [time] X
UM52 CROSS [position] AT OR BEFORE [time] X
UM53 CROSS [position] AT OR AFTER [time] X
UM54 CROSS [position] BETWEEN [time] AND [time] X
UM55 CROSS [position]TAspeed] X
UM61 CROSS [position] AT AND MAINTAIN X
UM64 OFFSET [specifiedDistance] [direction] OF ROUTE X
UM72 RESUME OWN NAVIGATION X
uUM74 PROCEED DIRECT TO [position] X
UM79 CLEARED TO [position] VIA [routeClearance] X
UM80 CLEARED pteClearance] X
UM82 CLEARED TO DEVIATE UP TO [specifiedDistance] [dir y

OF ROUTE

UM92 HOLD AT [position] AS PUBLISHED MAINTAIN [level] X
UMo4 TURN [direction] HEADING [degrees] X
UM96 CONTINUE PRESENT HEADING X
UM106 MAINTAIN [speed] X
UuM107 MAINTAIN PRESENT SPEED X
UM108 MAINTAIN [speed] OR GREATER X
UM109 MAINTAIN [speed] OR LESS X
UM116 RESUME NORMAL SPEED X
UM117 CONTACT [unitname] [frequency] X

UM120 MONITOR [unitname] [frequency] X

UM123 SQUAWK [code] X
UM133 REPORT PRESENT LEVEL X
uM148 WHEN CAN YOU ACCEPT [level] X
UM157 CHECK STUCK MICROPHONE [frequency] X
UM159 ERROR [errorinformation] X X
UM160 NEXT DATA AUTHORITY [facility] X

UuM162 SERVICE UNAVAILABLE X
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ID Message ACM | ACL | AMC
UM165 THEN X
UumM171 CLIMB AlverticalRate] MINIMUM X
UM172 CLIMB AT [verticalRate] MAXIMUM X
UM173 DESCEND AT |[verticalRate] MINIMUM X
UM174 DESCEND AT |[verticalRate] MAXIMUM X
UM179 SQUAWK IDENT X
umM183 [freetext] X X X
UM190 FLY HEADING [degrees] X
UM196 [freetext] X
UM203 [freetext] X
UM205 [freetext] X
UM211 REQUEST FORWARDED X
UM213 [facilitydesignation] ALTIMETER [altimeter] X
UmM215 TURN [direction] [degrees] X
umM222 NO SPEED RESTRICTION X
um227 LOGICAL ACKNOWLEDGEMENT X X
UumM231 STATEREFERRED LEVEL X
umM232 STATE TOP OF DESCENT X
umM237 REQUEST AGAIN WITH NEXT UNIT X X

GM2 ACN®DLS.BD70 Uplink Messages

The above ACL messages correspond to the common subset of ACL messages defined in EUROCAE
Document EE120 section 5.2.1.1.8s required by Regulation (EC) No 29/2009.

AMC1 ACNB.DLS.BD075 Downlink Messages

The data link system should comply with EUROCAE DoclERE#0B section 2.2.3 and comply with the
CPDLC message syntax ICAO Doc 9705 (Edition 2), section 2.1.4

For thesole exception of UM117, data link aircraft equipment should prepare the appropriate response
downlink message to a received uplink message in compliance with EUROCAE Doculidi, Ection
2.2.3.3 Table 2. When UM117 CONTACT is received, no DM89IMORING message should be sent.

GM1 ACN®DLS.BD75 Downlink Messages

The following table associates downlink messages to the data link services.
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ID Message ACM ACL | AMC

DMO WILCO X X
DM1 UNABLE X X
DM2 STANDBY X X
DM3 ROGER X
DM4 AFFIRM X
DMS NEGATIVE X
DM6 REQUEST [level] X
DM18 REQUEST [speed] X
DM22 REQUEST DIRECT TO [position] X
DM32 PRESENT LEVEL [level] X
DM62 ERROR [errorinformation] X X
DM63 NOT CURRENT DATA AUTHORITY X

DM65 DUE TO WEATHER X
DM66 DUE TO AIRAFT PERFORMANCE X
DM81 WE CAN ACCEPT [level] AT [time] X
DM82 WE CANNOT ACCEPT [level] X
DM89 MONITORING [unitname] [frequency] X

DM98 [freetext] X X
DM99 CURRENT DATA AUTHORITY X

DM100 LOGICAL ACKNOWLEDGEMENT X X
DM106 PREFERRED LE\&xEI] X
DM107 NOT AUTHORIZED NEXT DATA AUTHORITY X X
DM109 TOP OF DESCENT [time] X

GM2 ACNSB.DLS.BD)75 Downlink Messages

The above ACL messages correspond to the common subset of ACL messages defined in EUROCAE
Document EE120 section 5.2.1.5 as required by Regulation (EC) No 29/2009.

GM3 ACN&DLS.BN75 Optional ACL Downlink Messages

The data link system may also allow the sending the following ACL messages deflBRdRATAE
DocumentED120 section 5.2.1.1.5. Thaessage syntax shouldso comply witHCAO Doc 9705 (Edition
2), section 2.3.4
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ID Message
DM9 REQUEST CLIMB TO [level]
DM10 REQUEST DESCENT TO [level]
DM27 REQUEST WEATHER DEVIATION UP TO
[specifiedDistance] [direction] OF ROUTE

Note: To prevent costly retrofitting, prementation of the above optiohamessages is highly
reconmended.

Data link services requirements

AMC1 ACN8.DLS.BD80 Data Link Initiation Capability (DLIC) Service

(@) The data link aircraft equipment DLIC logon function should comply with the aisgsim PFOLIC
Init-ETkerand PRDLIGINIt-TT performance values, respectivelgegonds and 4 seconds, as specified
in EUROCAE Document-EZID Table /3.

(b) The data link aircraft equipment DLIC contact function should comply with the aircraft system PR
DLCContERcrrand PRDOLIGCoNtTT performance values, respectively 12 seconds and 8 seconds, as
specified in EUROCAE DocumenlBD Table /8.

(c) The data link system should:
(1) not permit data link services when there are incompatible DLIC version numbers;

(2) reinitiate the service with the applicable ATSUs when any of the application or flight
information changes;

(3) insert the relevant initiation data in the initiation messages;
(4) not affect the intent of the DLIC message during processing (data entry/encoding/
transmitting/decoding/displaying).
GM1 ACNRDLS.B180 Data Link Initiation Capability (DLIC) Service

The Performance Tables in the main body of EUROCAE Docum#&R0 @ DLIC (Table8land Table 4
9), ACM (Table-31) and ACL (Table® and Table 82) provide the allocated values for the required
transaction performance.

A detailed allocation for Aircraft delays is provided in EUROCAE Docum&p0Bbnex Arable A3.

AMC1 ACNB.DLS.BD85 ATC Communications Management (ACM) Service

The data linkgstem for ACM service should comply with the aircraft systemM\@REkctsand PRACMTT
performance values, respectively 6 seconds and 4 seconds, as specified in EUROCAE Doel2@ent ED
Annex ATable A3.
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GM1 ACNSB.DLS.B1N85 ATC Communications Managemt (ACM) Service

The Performance Tables in the main body of EUROCAE DocumgR0 @ DLIC (Table8land Table 4
9), ACM (Table-381) and ACL (Table® and Table 2) provide the allocated values for the required
transaction performance.

A detailedallocation for Aircraft delays is provided in EUROCAE DocumelfERnnex A/Table-3.

AMC1 ACNB.DLS.B1N90 ATC Clearances and Information (ACL) Service
The data link system for ACL service should comply with the aircraft syst&xC I Rkrcrrand PRACLTT

performance values, respectively 6 seconds and 4 seconds, as specified in EUROCAE Doel2@ent ED
Annex ATable A3.
GM1 ACNRDLS.B1N90 ATC Clearances and Information (ACL) Service

The Performance Tables in the main body of EUROCAE Docum#&R0 @ DLIC (Table8land Table 4
9), ACM (Table-31) and ACL (Table® and Table 82) provide the allocated values for the required
transaction performance.

A detailed allocation for Aircraft delays is provided in EUROCAE Docum#h0 BDnexA Tabe A3.
Interoperability requirements

AMC1 ACNB.DLS.B1.O0 Network Layer Requirements

The ATN Router should comply wiAO Document 9705 (Edition 2), sections 5.2.4.1, 5.2.4.3 with an IDRP
Hold Time value of 900 seconds.

GM1 ACNRDLS.B1.00 Network Layer Requirements

Compression Schemes

Airborne ATN Router may implement several distinct, yet complementary, compression schemes.

P'AND2NYS ! ¢b w2dziSNA aK2dzZ R adzZlJLl2NI GKS /[ bt | SIEF
Other compression schees in ICS are optional.

In addition to the CLNP Header Compression, data link ATN Routers that claims support for optional
59C[!¢9 O2YLINBaaAiAzy akKz2dAZ R |faz2 &dzZJ}R2NI L/!'h t5!
compression is used. Namomplianceg A G K %f A 6 QU ®

AMC1 ACNB.DLS.B1.05 Transport Layer Requirements

The ATN End System of the data link aircraft equipment should comply with the Transport Protocol Class 4
specified in ICAO Document 9705 (Edition 2)\8ilbme V, section 5.5.2.

The datalink aircraft equipment should implementransport Protocol Class 4 parameter settings in
accordance with the following table:

Page86 of 257



CSACNS BOOK 2 Subpart B; Communications (COM)

Scope Parameter Definition Value

Inactivity Inactivity time (I) | A bound for the time after which 360 sec
transport entity will, if i does not
receive a Transport Protocol Data U
(TPDU), initiate the release procedure
terminate the transport connection.

Retransmission | Retransmission timg A bound for the maximum time thy Initial value 30
(T1) transport entity will wait for sec
acknowledgemen before re
transmitting a TPDU.

The retransmission time is adaptive.

Maximum Maximum number of TPD 7
Retransmission | retransmissions.
(N)
Window Window time (W) | A bound for the maximum time 120 sec

transport entity will wait before
retransmitting  upto-date = window

information.
Flow Control Local A bound for the maximum time whic 1sec
Acknowledgement | can elapse between the receipt of
delay (Al) TPDU by the local transport entity fro

the network layer and the transmissig
of the coresponding acknowledgement

GM1 ACNRDLS.B1.05 Transport Layer Requirements

Transport Protocol Classes

ICAO Doc 9705 (Edition 2), Sudume V, section 5.5 identifies both Connection Oriented and Connection
Less Transport Protocols (as spedifin, respectively, ISO/IEC 8073 for COTP and ISO/IEC 8602 for CLTP).
The only mandated support is for COTP (i.e. CLTP support is not required).

In addition, ISO/IEC 8073 identifies 5 distinct possible implementations for COTP support, ranging from
Clas9) (the less constraining to implement, but also the less reliable) to Class 4 (most reliable). The fifth

/] traazs A®dPSd [/ het /[t aa n olrtftaz 11y2gy Ia Q¢tnQo
implementations classes are useless for the ATN CO®rsup

Transport Protocol Classes

In the ATN Baseline 1 SARPS (i.e. Doc 9705, Edition 2), the Transport-Gladsndwn as TP4is as
specified in ISO 8073, that mandates support for &ité checksum. Such checksum is considered to be
insufficient todetect, and thus compensate, all potential miss deliveries of CLNP Packets by the underlying
network routers. The analysis that concluded of TP4 inability to detect and compensate all CLNP miss
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to address this potential issue.

AMC1 ACNB.DLS.B110 Session Layer Requirement

(@ The ATN End System of the data link aircraft equipment should support a Session Protocol as

specified inICAO Doc 9705 (Hdn 2), Subvolume IV, section 4.Mcluding the ISO/IEC 8327
Technical Corrigendum 1 (2002), listed in the following table.

Value (Hex) Abbreviation Full SPDU Name
E8 SCN Short Connect
FO SAC Short Accept
D8 SACC Short Accept Continue
EGE3 SRF Shot Refuse
EO: TC retained, transient refusal
E1l: TC retained, persistent refusal
E2: TC released, transient refusal
E3: TC released, persistent refusal
AO SRFC Short Refuse Continue

(b) The ATN End System Session Protocol of the data link system shouldizéake 2 ¥ (G KS @I f d

encode the Short Refuse (SRF) SPDU.

AMC1 ACNB.DLS.B115 Presentation Layer Requirement

(@ The ATN End System of the data link aircraft equipment should support a Presentation Protocol as
specified inCAO Doc 9705 (Edition 2)bS¥olume 1V, section 4.5, and listed in the following table:

Value Abbreviation Full PPDU Name

(Hex)
02 SHORTP Short Presentation Connect, unaligned PER
02 SHORTPA Short Presentation Connect Accept, unaligned PER
X2 SHORTPR Short Presentation Cmect Reject

Where x = reason code:

02: presentatioruser

12: reason not specified (transient)

22: temporary congestion (transient)

32: local limit exceeded (transient)

42: called presentation address unknown (permanent)
52: protocol version not supporteghermanent)

62: default context not supported (permanent)

72: user data not readable (permanent)
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(b) The ATN End System Presentation Protocol of the data link aircraft equipment should make use of
G§KS @I tdzS WnuQ -GPRPEDPWO2RS (GKS {1l hwt
AMC1 ACNB.DLSB1120 Application Layer Requirements

(@) The ATN End System of the data link system should support an ATN Convergence Function compliant
with ICAO Doc 9705 (Edition 2), Sudbume IV, section 4.3.

(b) The ATN End System of the data link system should suppoiATéh Association Control Service
Element (ACSE) compliant with ICAO Doc 9705 (Edition 2ypmbe |V, sectiod.6.

GM1 ACNSB.DLS.B1.20 Application Layer Requirements

From an OSI perspective, the ATN Application layer is composed of three distiact pa

- Layer 7a, that includes all applicatiordependent services (Convergence Function + ACSE).

- Layer 7b, that includes all applicatidependent service elements (such as the CPERE).

- Layer 7c, that includes applications (such as the CPDLC applichtvruses CPDLASE for its
communicationsvith groundbased systems).
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(b)
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APPENDIAT BACKGROUND INFORMON FOR VOICE COMMCATION SYSTEM

General

This appendix provides additional references, background information, and guidance for
maintenance testingas appropriate to Voice @onunication System installations.

Related References
(1) EASA

i. ETS@C37e, VHF Radio Communication Transmitting Equipment Operating Within the
Radio Frequency Range 117.137 Megahertz

ii. ETS@C38e,VHF Radio Communication Receiviggipthent Operating Within the
Radio Frequency Range 117.137 Megahertz

iii. ETS&@C169a VHF Radio Communications Transceiver Equipment Operating Within the
Radio Frequency Range 117.975 To 137 Megahertz.

(2) ICAO

ICAO Annex 10, Volume IlI, Part I, Voice Conuatioh Systems, Chapter 2 Aeronautical
Mobile Servica Secondedition including amendment 85.

(3) EUROCAE

ED23C June 2009 MOPS for airborne VHF Re€€ragismitter operating in the frequey
range 117.97% 137.000 MHz.
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(@)

(b)

CSACNS BOOK 2 Subpart B; Communications (COM)

APPENDIBT BACKGROUND INFORMONFOR DATA LINK SYSTEM

General

This appendix provides additional references, background information, and guidance for
maintenance testing, as appropriate to Data Link System installations.

Related References

(1)

(@)

3)

(4)

(5)

ICAO
i. ICAO Doc 4444 Air Traffic Managem#&sth Bl 2007

. ICAO Doc 9705 MANUAL OF TECHNICAL PROVISIONS FOR THE AERONAUTIC
TELECOMMUNICATION NETWORK (ATN) 2nd Ed 1999

iii. ICAO Doc 9776 Manual on VHF Digital Link (VDL) Mode 2 1st Ed 2001.
ARINC

Specification 63B Guidelines for Design Approval of Aircraft &dtink Communication
Systems Supporting Air Traffic Services (ATS) dated 11/2010

FAA

AC 20140B Guidelines for Design Approval of Aircraft Data Link Communication Systems
Supporting Air Traffic Services (ATS) dated 27/09/2012

EUROCONTROL

i. LINK2000+/ATC DATANK OPERATIONAL GUIDANCE, Version 6.0, Date: 17 December
2012.

ii. LINK 2000+ Guidance to Airborne Implementers, Version 1.1, Date: 09 December 2009.

iii. LINK2000+/FLIGHT CREW DATA LINK OPERATIONAL GUIDANCE Version 5.0, Date: :
December 2012.

iv.  LINK2000+ Programe, Generic Interop Test Plan for Avioni€art 1, Upper Layers and
CM/CPDLC applications, Version 2.3, Date: 15th June 2010.

ISO/IEC

i. Document 8073 Information technologyOpen Systems InterconnectienProtocol for
providing the connectioimode trangort service Edition 4,0 including amendment 1
dated 09/1998

il. Document 8602 Information technologyProtocol for providing the OSI connectionless
mode transport service Edition 2,0 including amendment 1 dated 12/1996

iii. ISO/IEC 8327:1996 Information technlogy T Open Systems Interconnection
Connectiororiented Session protocol: Protocol specification TECHNICAL CORRIGENDUM
1 Published 15/05/2002
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EUROCAE

I. ED110B December 2007 Interoperability Requirements Standard for Aeronautical
Telecommunication NetworBaseline 1 (Interop ATN B1),

il. ED120 May 2004 Safety and Performance Requirements Standard For Initial Air Traffic
Data Link Services In Continental Airspace (SPR IC) including change 1 and change 2.

iii. ED122 February 2011 Safety and Performance StandarAifdl raffic Data Link Services
in Oceanic and Remote Airspace (Oceanic SPR Standard)

iv. ~ED154A March 2012 Future Air Navigation System 1/A (FANS -1A&ronautical
Telecommunications Network (ATN) Interoperability Standard
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Subpart & Navigation (NAV)
SEETION I PERFORMANEBASED NAVIGATIORBN)

Subsection I Applicabilityt General

AMC1 ACNS.C.PBN.1MApplicability
RNAV certification is granted as follows:

(@) Aircraft that comply with the requirements of Subsection 2 comply with all the critérlacoRNAM,
RNAV2, and RNAW specifications.

(b) Aircraft equipped with dual muksensor RNP systems which integrate inertial position source(s) that
meet the criteria of Appendix B and which conform to the requirements of Subsection 2 comply with
the criteria of the RNAV 10 specification.

(c) Aircraft that are equipped with dual staralone RNP systems with integrated GNSS sensors that
comply with the requirements of Subsection 2, comply with the criteria of the RNAV 10 specification
if the AFM (orequivalent) contains a requirement stating that:

- an approved fault detection and exclusion (FDE) availabpitédiction program is used, and;

- the maximum allowable time for which FDE capability is projected to be unavailable is
34 minutes for any one o@sion.

[Issue: CACNS/2

GM1 ACNS.C.PBN.10Applicability

Subpart C of GA&CNS provides certification criteria for performa#i@sed navigation. EASA has considered
the current and future aircraft equipment and has assumed that most, if not all, dgiem@kequipped with

one or more GNSS receivers. Subg@arttherefore, considers GNSS equipped aircraft and focuses on
compliance with RNP navigation specificatio@mpliance with Subsectid) however, also assures
compliance with the RNAV 10, RNAV 5ARN, and RNAV 1 navigation specifications.

2 KSNBE (GKS {SNY inPab® [, izefBte @@mpliance duish $hR navigation specification.
It should benoted that for multisensor RNP systems, loss of RNP capability does not imply loss of RNAV
capability if an inertial or DME navigation source(s) is(are) still operable.

It should be noted that this Subpart does not address communication and surveillance considerations that
are, in some cases, related to the implementation of a navigation spaafic(e.g. controllepilot data

link communications (CPDLC) and automatic dependent surveiltarcmntract (ADSC) for RNP 4) within a
particular airspace.

The ICAO PBN Manual (Doc 9613) contains 11 navigation specifications, each of them addresiong spe
operations by flight phase:

(@ RNAMVLO, historically referred to as RNIB, is applied for oceanic and remote continental navigation
operations
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(b) RNAV 5, RNAV 2 and RNAYV 1 are applied for continentalisand terminal navigation
operations;

(c) RNP 4 an®RNP 2 and-RNP are applied for oceanic and remote continental navigation operations;
(d) RNP 2 and-RNP are applied for continental ®oute navigation operations;
(e) RNP 1 andRNP are applied for terminal navigation operations;

(H  ARNP, RNRPCH, and RNKR RCH are applied for initial, intermediate, final, and missed approach
navigation operations, and may include requirements for vertical navigation (VNAV);

() RNP 0.3 was specifically written to facilitate (f®wel) enroute operations with rotorcraft.

Subpat C on performancéased navigation contains basic and supplemental certification criteria. The
basic criteria must always be complied with, regardless of the navigation specification, and ensure
compliance with the navigational requirements of the RNAYRNAYV 5, RNAV 2, RNAV 1, RNP 2, RNP 1
and RNP 0.3 criteria.

Some navigation specifications require compliance with supplemental criteria, e.g. compliance with
Subsection 10 for parallel offsets for RNP 4.

The criteria for navigation specifications thatiude approach, i.e.-RNP, RNRPCH and RNFR, are more
ALISOATAOD {dzoaSOlA2Y o O6W[b!+ AY TFAYLFEt I LLINRI OKQU
operations. In addition, both RNKR and ARRNP have their own specific criteria that det® be met, as
described in Subsection 6 for RAR and Subsection 7 forRINP.

Subsection 4 addresses vertical navigation (VNAV) outside the final approach part of the flight. It contains
criteria for compliance with altitude constraints considered inm@ussion Implementing Regulation
(EU)2018/1048.

In addition to the criteria for RNP APCH approaches, Subsection 5 also contains optional requirements for
advisory VNAV, which apply to the final approach segment (FAS) only.

Subsections 8, 9, and 10 comtairiteria for specific functions. These functions (radius to fix, fixed radius
transition, and parallel offset) are required for some applications and are optional for some others.

In some instances, the CS requirements deviate from the ICAO navigatioificgtion, for example by
requiring VNAYV for RNP APCH. This is based on recent certification experience, the factAGAISCS a
forward-looking document that is based on the latest ICAO and industry standards, and it is also a
conseguence of the wa$ection 1 has been structured. Where applicants intent to strictly apply the criteria

of the ICAO navigation specification, they are invited to consult EASA (e.g. an applicant applying for RNP
APCH without VNAV down to LNAV minima or LP minima only).

Applicants intending to apply strictly for RNAV navigation specifications predicated on conventional ground
navigation aids, i.e. ne@NSSased navigation, are also invited to consult EASA.

Example application of Table 1:

Question: An applicant wishes to appfor certification of an aircraft for RNMPCH. Which subsections of
Subpart C should the applicant demonstrate compliance with?

Answer: Subsections 1 and 2, and the supplemental and the more stringent criteria provided in
Subsections 3 and 5 for latérand vertical navigation, respectively. The applicant may need to
also demonstrate compliance with Subsection 8, which is optional, as the RF functionality could
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be used in the initial and intermediate approach segments, and in the final phase of tredmiss
approach.

Additionally, Appendi to Subpar€ provides guidance material for the installation of equipment
O2yaidAaiddziAya GKS | ANDNIFOQa wbt aeadsSy FyR F2NGS

[Issue: CARCNS/2
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GM2 ACNS.C.PBN.104pplicability

With the publication of GBCNS, AMC 20A, AMC 26, AMC 2a12, AMC 226, AMC 2@27A, AMC 228,
JAA TGILO and CMASO002 Issue 2 have become obsolete. This, howeveesdwt invalidate existing
approvals to these references.

Changes to aircraft/systems that were approved to the above RBl@ferences or TGL will be handled as
follows:

T

Where the change remains within the original scope of the AMC or TGL, i.e. no netierfality is

added, the applicant may continue to use the criteria of the AMC or TGL as the certification basis for
the change.

Where the change is outside the original scope of the AMC or TGL, i.e. a new functionality is added,
the corresponding certifation criteria in CECNS are to be applied. Given the differences in the
set-up of the AMC/TGL compared to-86NS, an applicant may, within reason, claim credit for items
already demonstrated to an AMC or TGL that are similar to the requirementsARNS

Examples:

1

2)

An aircraft has been approved to perform RNP AR operations to the criteria of AME. dbe
applicant is updating the software of the flight management system, but no additional functionality is
being added. In that case, the criteria of ARE26 continue to be applicable.

An aircraft has been approved to conduct RNFCH operations to LNAV or LNAV/VNAV using
barometric VNAV in accordance with AMG2XA. The applicant is replacing the GNSS receiver with

one that can receive differential c@ction signals from a satellite based augmentation system
(SBAS) and adds the capability to operate on RNP APCH approach procedures to LP or LPV minima.
This capability was not within the original scope of AM&72A. The applicant should, therefore,

appl the criteria of the new CACNS. Credit may be claimed for items already demonstrated as part

of the compliance demonstration to AMC-2@A, where these may be considered to be reasonably
similar and applicable.

[Issue: CACNS/2
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Subsection 2 Generic specifications forgrformancebased lateral navigation
SYSTEM QUALIFICATIGNTERIA

AMC1 ACNS.C.PBN.238NP system approval
For all navigation specifications except RNP 0.3

(@) where the RNP system architecture is based on a stdmde system, the RNP system should be
granted a European Technical Standard Order (ETSO) aatlwriagainst the following ETSO:

(1) ETS@C146c (operational Class 3).
(2) ETS@C190 active antenna.

(b) where the RNP system architecture is based on a flight management system (FMS) receiving input
from various sources of position, the FMS should kenggd an ETSO authorisation against ETSO
C115d and, depending on the type of sources to determine position, these should be granted an
ETSO authorisation against the following ETSO or be compliant with the following standards:

(1) GNSS position source agsti ETS@196a or ETSO145c¢ (operational Class 3);
(2) GNSS antenna against:
() ETS@C144a passive antenna when an ET306a GNSS position source is installed, or;

(i) ETSEC190 active antenna when an ETSI®6a or ETSO145¢c GNSS position source is
installed.

(3) DME/DME horizontal position source based on a DME interrogator that has been granted an
ETSO authorisation against ETXIB6b;

(4) barometric altimeter: ETS0O106 Amendment 1.

(c) with reference to CBCNS.A.GEN.020, any deviations fromEA&Os should be evaluated against
the relevant sections of EUROCAE-7BED Minimum Aviation System Performance Standard
(MASPS).

(d) noting that there is no equipment standard for INS/IRU horizontal position source, this equipment
should comply with the fuctionality and performance that is detailed in Appendix B.

[Issue: CACNS/?

AMC2 ACNS.C.PBN.20BNP system approval

For compliance with the RNP 0.3 navigation specification, the RNP system is supported by an SBAS capable
GNSS position source, i.e. otfeat has been authorised against EFSDI5¢ (operational Class 3) or
ETSAC146c¢ (operational Class 3).

[Issue: CACNS/?

AMC3 ACNS.C.PBN.20BNP system approval

Where AMC to Section 1 of Subpart C contain a reference to the criteria of EUROCAE D&ins&nt
these criteria are considered to be means to comply with the related CSs. Therefore, these criteria may be
applied instead of installing ET&@thorised equipment.
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Where AMC to Section 1 of Subpart C contain a reference to a specific amendmerE1®®, it indicates
the minimum acceptable standard, so any subsequent amendments are also considered to be acceptable.

[Issue: CARCNS/2

GM1 ACNS.C.PBN.20BNP system approval

Subpart C of GACNS is based on EUROCAEFED(RTCA DBZB6C and Change,Bxcept for RNRR, and
on the ICAO PBN Manual (Doc 9613).

The AMC to Subpart C requirements encourage the installation of-&t8@Qrised equipment, recognising

the fact that many of the EUROCAE-EHD requirements are covered through compliance witts@T
requirements. Recognition of ETSO authorisation generally limits the burden on the applicant that
demonstrates compliance with the CS requirements.

[Issue: CACNS/2

GM2 ACNS.C.PBN.20BNP system approval

ETSAC145¢c and ETSCL46¢ (operational Cla8% support the following operations:
(@) oceanic/remote en route;

(b) continental en route;

(c) arrival;

(d) approach down to LNAV minima;

(e) approach down to LNAV/VNAV minima;

() approach down to LP minima;

() approach down to LPV minima; and

(h) departure;

ETSAC146c¢ (functionall&ss D, operational Class 4) only supports approach down to LP and LPV minima
and is, therefore, only recognised as AMC for lateral navigation in final approach (see AMC1
ACNS.C.PBN.305).

The minimum system requirements may also depend on the intendsg@agie to be flown; hence, carriage
of additional navigation systems could be required.

[Issue: CACNS/?

GM3 ACNS.C.PBN.20BNP system approval

Integrated GNSS/INS position solutions reduce the rate of degradation after loss of position updating. For
WiTKGt & O2dzL SRQ Db { { x229D, Apgpendik¢ And RBCA Mdrvrbeyit(H3065 h
AppendixwZ LINB @A RS T RRAGAZ2Y I f 3IdzARFYOS 2y WiAaakaGte O2

[Issue: CACNS/?

AMC1 ACNS.C.PBN.21Position source

If other horizontal position sources amavailable, they may be used to complement the Gbi$&puted
position, provided that the output position continues to meet the required performance.
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If the position is no longer available from a GNSS position source and if additional sources are atvalable
system should revert to the best available source (e.g. the source that can provide the best computed
position in terms of accuracy and integrity).

Installation of equipment with an ETSO authorisation agdTs$@C115d satisfies the requirement.
[Reference: EEY5D § 3.7.3.1.2]
[Issue: CACNS/?
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FUNCTIONAL CRITERIA
RNP system

AMC1 ACNS.C.PBN.21Position estimation

Installation of equipment with an ETSO authorisation against ¥E7186d or ETSO146¢ (operational
Clas<3) satisfies the requirement

[Reference: ED5D § 3.1.1.1]
[Issue: CARCNS/2

GM1 ACNS.C.PBN.21Bosition estimation

The estimated lateral position accuracy is a measure that is based on a defined scale, in nautical miles,
which conveys the current position estimation performantke lateral position accuracy can be related to
the required navigation performance (RNP) value.

[Issue: CACNS/?

AMC1 ACNS.C.PBN.220avigation source selection and reversion

Installation of equipment with an ETSO authorisation agatT$$@C115d atisfies the requirement.
[Reference: EDSD § 3.7.3.1]

[Issue: CACNS/2

AMC1 ACNS.C.PBN.2Feasonableness check of distanmeeasuring equipment (DME)
Installation of equipment with an ETSO authorisation against £1196d satisfies the requirement.
[Reference: ED5SD § 3.7.3.1.1]

[Issue: CACNS/2

AMC1 ACNS.C.PBN.23tight plan management

(@) TheRNP systershould be capable of displaying:
(1) the alongtrack distance between any flight plan waypoints;
(2) the distance to go to any waypoint selected by thghi crew; and
(3) the actual waypoint and the data that defines it.

(b) The RNP system should enable modification of any flight plan, or flight plan segment, including
procedures that were loaded from the droard navigation database. However, FAS data blocks
protected by a cyclic redundancy check (CRC) code can never be modified

(c) The RNP system should allow the creation and insertion ofgédfibed fixes and related data.

Installation of equipment with an ETSO authorisation against £7136d is considered toest the criteria
of (b), and (c). It also supports item (a); however, the applicant should ensure the flight deck interface
complies with this CS.
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Installation of equipment with an ETSO authorisation against ETI96c (operational Class 3) is
considered ® meet the criteria of (a) through (d).

[Reference: EDSD § 3.7.2.1.1.1]
[Issue: CACNS/?

AMC1 ACNS.C.PBN.23sutomatic leg sequencing

Installation of equipment with an ETSO authorisation against £1196d and ETSOL146¢ satisfies the
requirement.

[Reference: EEY5D § 3.7.2.1.4]
[Issue: CARCNS/2

AMC1 ACNS.C.PBN.2%®Route/procedure extraction and loading
Installation of equipment with an ETSO authorisation against £136d satisfies the requirement.

The installation of equipment with an ETSO awisation against ETSCL46¢ satisfies the CS requirement,
provided that the applicant ensures that speed constraints are extracted from the database.

[Reference: ED5D § 3.7.2.1.1.1]
[Issue: CACNS/Z

AMC1 ACNS.C.PBN.24%ath definition and leg trangion
Installation of equipment with an ETSO authorisation against £136d satisfies the requirements.
Installation of equipment with an ETSO authorisation against £7136e satisfies the requirements.

Installation of equipment with an ETSO authorisatagainst ETSO146¢ satisfies the requirements of (a),
(b)(1), (c) and (d).

{dzo2SOG G2 9! {!Qa | aINBSYSyiliz ¢6KSNBE GKS wbt aeadas
path terminators, the applicant may demonstrate that the aircraft and flightesys allow the flight crew

to manually fly the aircraft on a heading to intercept a course or to go direct to another fix after reaching a
procedurespecified altitude. The manual execution of VA, VM and VI terminators should be supported by a
flight crewworkload assessment.

{dzo2SOG G2 9! {!Qa FIaANBSYSyilz 6KSNBE (KS wbt aeadas
terminators, the applicant may demonstrate that the RNP system allows the flight crew to readily designate

a waypoint and select a desit course to or from a designated waypoint. The manual execution of CA and
FM terminators should be supported by a flight crew workload assessment.

[References: EDB5D § 3.2.1.2 and EIBD § 3.2.5.4]
[Issue: CRCNS/P

GM1 ACNS.C.PBN.24Bath definitionand leg transition
(@) Theintent of CS ACNS.C.PBN.245(d) is to ensure a smooth transition.

(b) Path terminators and leg transitions are defined in Aeronautical Radio, Inc. (ARINC) 424 documents,
and their application is described in more detail in EUROCABGERand ED77 (RTCA documents
DO236C Change 1, and E201A).
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[Issue: CACNS/2]

AMC1 ACNS.C.PBN.2305 A-NB Qi Fdzy Ol A2y

Installation of equipment with an ETSO authorisation against £7196d or ETSO146¢ satisfies the
requirement.

[Reference: ED5D § 3.4.2]
[Issue: CACNS/?

AMC1 ACNS.C.PBN.25@agnetic variation

Installation of equipment with an ETSO authorisation against £7196d or ETSO146¢ satisfies the
requirement of (a) and (b).

[Reference: EF5D § 3.2.5.2]
[Issue: CACNS/?

AMC1 ACNS.BBN.260 RNAV holding

Installation of equipment with an ETSO authorisation against EN96d satisfies the requirement,
provided that the equipment meets the criteria defined in RTCA2BEB § 2.2.1.2.6.

Installation of equipment with an ETSO authdiizia against ETS0146¢ satisfies the requirement.
[Reference: EBSD § 3.7.2.2.3.1]
[Issue: CACNS/?

GM1 ACNS.C.PBN.26RNAV holding
The intent of the CS is to require RNAV holding, not RNP holding.
[Issue: CACNS/?

AMC1 ACNS.C.PBN.283serdefined routes and fixes

Installation of equipment with an ETSO authorisation against £7196d or ETSO146¢ satisfies the
requirement.

[References: ED5D § 3.7.2.1.2.1 & EIBD § 3.7.2.1.2.2]
[Issue: CACNS/2

GM1 ACNS.C.PBN.2683serdefined routes and fkes

Userdefined fixes are usually defined via the entry of latitude/longitude, place/atoack, place/bearing
place/bearing, and place/bearing/distance.

[Issue: CRCNS/P

AMC1 ACNS.C.PBN.2Mdavigation accuracy

(@) The RNP value associated with a legemgment should be assigned in the following order of
precedence:

(1) flight crew manually entered RNP value for the leg or segment;
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(2) the RNP value coded in theoard navigation database for the current leg or segment, if
implemented,;

(3) the RNP value coded ihg onboard navigation database for the current area, if implemented;
and last

(4) a system default RNP value, if provided by the RNP system.

(b) Installation of equipment with an ETSO authorisation against £136d or ETSO146¢ satisfies the
requirement.

[Refaences: EEY5D § 3.7.2.1.3.1, EEBD § 3.2.6, ED5D § 3.2.6.2]
[Issue: CACNS/?

Display of navigation data

AMC1 ACNS.C.PBN.2Misplay and entry of navigation data resolution

Installation of equipment with an ETSO authorisation against £7196d o0 ETSE@C146¢ satisfies the
requirement.

[Reference: ETSD § 3.6.2]
[Issue: CACNS/2

AMC1 ACNS.C.PBN.280eviation display

An acceptable means of compliance is to provide amameric deviation display. The fisitale deflection
of the nonnumeric laeral deviation display should be:

(@) comparable with the applicable RNP value; and

(b) made available to the flight crew.

LT OSNY I GA@Stes adzomaeSOod G2 9! {! Qa F3aINBSYSyildz | Y2¢
provides a sufficiently equivalentriagtionality to a nomumeric lateral deviation display, may be accepted.
9! {1 Qa IaANBSYSyild ¢Aftf 06S olFlaSR 2y I Kdzyly FI Od2NJ

[Issue: CACNS/?

AMC2 ACNS.C.PBN.28Deviation display

When used to conduct aeparture procedure off the runway, the RNP system should display lateral
deviations not later than when reaching 50 feet above the departure runway. Installation of equipment
with an ETSO authorisation against EC3@5d or ETSO146¢ supports this.

[Refeence: EBY5D § 3.3.3.1]
[Issue: CACNS/?

AMC3 ACNS.C.PBN.28Deviation display

{dz0280G G2 9! {! Q& I3INBSYSyds I tFGSNIt RSOAIGAZY
adequate operational procedures may be accepted for gpdification application against RNE RNFL
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or RNP APCH. The applicant should provide a human factor and workload assessment in support of the
application.

Note: The alleviation provided above is intended to address particular concerns on sp2d| C&vel 1, 2,
and 3 aircraft.

[Issue: CARCNS/2

AMC1 ACNS.C.PBN.28Bisplay of active waypoint

The installation of equipment with an ETSO authorisation against-EI&& satisfies the CS requirement,
provided that the applicant ensures that both the distance to amel éstimated time of arrival at the active
waypoint are available to the flight crew

[Issue: CACNS/?

AMC2 ACNS.C.PBN.28Bisplay of active waypoint

{dzo2S00G G2 9! {1 Q& I ANBSYSyilzX (KS RAALIX I & 2&itiKS F
(MCDU), readily accessible to the flight crew, may be accepted forcepidication application against

RNPm 2NJ wbt H® 9! {! Q& F3aINBSYSyd oAttt 06S oFlaSR 2y |
by the applicant.

[Issue: CACNS/?

AMC1 ACRB.C.PBN.29Misplay of ground speed

¢KS AyaidlttlridArazy 2F SlidALYSYyld Ay GKS FfAIKG ONBsQ
ETS@C146c satisfies the requirement.

Installation of equipment with an ETSO authorisation against #196d supports the requirement,
provided that the applicant ensures that the flight deck interface complies with this CS.

[Reference: EDSD § 3.7.5.2.1]
[Issue: CACNS/?

AMC1 ACNS.C.PBN.21@3isplay of speed constraints

{dzo 2S00 G2 9! {! Qw of bpaadBdhsfrainfsiontside theRradimiiml field of view with
adequate operational procedures may be accepted. The applicant should provide a human factor and
workload assessment in support of the application.

[Issue: CACNS/2

Navigation database

AMC1 ACNS.C.PBN.211%se of navigation database

The installation of equipment with an ETSO authorisation against-ET$8& or ETSO146C satisfies the
CS requirement, provided that the applicant ensures that the database capacity is appropriate for the
intended operation.

[References: EB5D § 3.8.1, EEF5D § 3.8.2]
[Issue: CRCNS/?
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GM1 ACNS.C.PBN.2113se of navigation database

The storage capacity is consistent with the intended use of the aircraft. For example, the database of a
regional aircraft may antain data for a given region only, whereas the database of afange aircraft
may contain worldwide data.

[Issue: CARCNS/2

AMC1 ACNS.C.PBN.2120ata quality requirements (DQRS)

Since database process assurance levels are normally addressedi@hequdesign level, the applicant
should verify with the equipment manufacturer that the DQRs have been established and provided to the
navigation database provider(s). Formal arrangements should also ensure that deficiencies and/or errors
detected by theDAT provider can be reported to the applicant, whenever DQRs could be compromised.

Documentation that these data quality requirements are valid at aircraft level must be confirmed during
the airworthiness approval.

[Issue: CACNS/?

AMC1 ACNS.C.PBN.21Z5xtraction and display of navigation data

The installation of equipment with an ETSO authorisation against-ETI$& or ETSO146¢ satisfies the
requirement.

[Reference: EBSD § 3.8.2]
[Issue: CACNS/2

GM1 ACNS.C.PBN.212bxtraction and display ohavigation data

The intent of CS ACNS.C.PBN.2125 (a) is not to prevent truncating resolution to optimise performance as
long as the truncation is commensurate with the procedure. Rather, the intent is to ensure compatibility
between the database and the RNystem.

[Issue: CACNS/?

Monitoring and alerting

AMC1 ACNS.C.PBN.213erting associated with degradation of navigation

The alerting requirement is satisfied by installation of equipment with an ETSO authorisation against ETSO
C115d or ETSO146¢, pvided that the applicant ensures that the alert is appropriately indicated in the
FEAIKG ONBgsQa 2LIiAYdzy FASEIR 2F @OASérX IYyR aaSaa
alerting system.

{dz62SO0G G2 9! {! Q& IIINBFYIRDB:Z FRAAK eONBB QAKY | EA §t
accepted. The applicant should support the deviation by providing a human factor and workload
assessment.

Note: The alleviation provided above is intended to address particular concerns on smaller afiaraft
example, C23, Level 1, 2, and 3 aircraft.

[Reference: EBSD § 3.7.6]
[Issue: CACNS/?
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AMC1 ACNS.C.PBN.213%avigation accuracy alerting

Installation of equipment with an ETSO authorisation against £7196d satisfies the CS criteria, provided
that the applicant ensures that the flight deck interface complies with the CS.

This CS is typically not relevant for equipment with an ETSO authorisation againsCEB8OIf this
equipment provides a facility to the flight crew to enter the RNP vahas) this alerting mechanism should
be implemented as well.

Note: This functionality is not part of the functionalities specified in RTCA Docume228(MOPS).
[Reference: EDSD § 3.7.6.1]
[Issue: CARCNS/2

PERFORMANCE CRITERIA

Lateral performance

AMC1 ACNS.C.PBN.214Gteral navigation accuracy

Installation of equipment with an ETSO authorisation against E1136d and ETSC146¢ satisfies the
requirement.

[References E25D 81.7.1, 81.7.2 and §2.1.1]
[Issue: CACNS/2

AMC1 ACNS.C.PBN.2145NP system design integrity

Guidance on the integrity (provisioning of erroneous output or display of data) of the RNP system related to
lateral position or guidance is provided in Appendix A to Subpart C.

[Issue: CACNS/?

AMC1 ACNS.C.PBN.213®NP gstem desigm continuity

Guidance on the continuity (loss of the function) of the RNP system to provide lateral position or guidance
is provided in Appendix A to Subpart C.
[Issue: CACNS/?
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CSACNS BOOK 2 Subpart @ Navigation (NAV)

Subsection 3 Supplementary specifications for lateral nayation in final approach

APPLICABILITY

GM1 ACNS.C.PBN.30Applicability

The lateral navigation capabilities of RNP systems that are required to support initial, intermediate, and
missed approach segments of an approach procedure are described in Soiv&ecti

[Issue: CACNS/?

SUPPLEMENTARY FURGIAL CRITERIA
RNP system

AMC 1 ACNS.C.PBN.3B3P system approval

In addition to the systems referenced in AMC1 ACNS.C.PBN.205, equipment authorised agai@t46€SO
functional Class Delta (operational Classupports operations to LP and LPV minima.

[Issue: CACNS/?

AMC1 ACNS.C.PBN.3Hnal approach intercept

The installation of equipment with an ETSO authorisation ag&hSt@C146¢ Class 3 or 4 and EXSQ5d
Class A satisfies the requirement.

[Refeence: EBYSD § 3.2.8.4]
[Issue: CACNS/2

GM1 ACNS.C.PBN.31Binal approach intercept

The capability to intercept the final approach provides the pilot with the ability to capture the published
final approach segment following a period when the aircrafis been flown manually, or in
autopilot/automatic flight control systenmeading mode, following ATC vectors to support final approach
sequencing.

[Issue: CACNS/?

Display of navigation data

GM1 ACNS.C.PBN.328pproach mode indication

The requiremenis intended to avoid confusion with regard to the type of approach procedure that is being
flown and the line of minima applicable to that approach procedure, e.g. down to LNAV/VNAV minima. It is
not required to actually indicate the value associatedwite applicable minima.

[Issue: CACNS/?
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AMC1 ACNS.C.PBN.32mteral deviation display

The deviation indicators on the narumerical lateral display should appear in a timely fashioallimv the
flight crew to intercept the final approach segment.

[Issue: CARCNS/2

AMC1 ACNS.C.PBN.330on-numeric lateral deviation display scaling for approach

(@) When linear lateral deviation is provided, the fatlale deflection of the nenumeric deviation
display should not exceed two times the RNP value.

(b)  When agular lateral deviation is provided:
(1) installation of equipmentvith an ETSO authorisation agaiBStiS@C146¢ operational Class 3
or 4 satisfies the requirement; or
(2) the full-scale deflection of the nenumeric deviation display should allow the aircraft to
remain within the two times RNP value of (a) above
[Issue: CACNS/2]
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Subsection 4 Supplementary specifications for vertical navigation

APPLICABILITY

GM1 ACNS.C.PBN.40Applicability

The criteria of Subsection 4 are based on the PBN Manual, Volumiakdthment A, and are intended to
support the definition of vertical paths in airspace where vertical navigation outside the approach is
intended to be applied in environments with high traffic density, traffic complexity, or terrain features, as
for exanple those defined in the Commission Implementing Regulation (EU) 2018/1048.

[Issue: CACNS/?

SUPPLEMENTARY FURGIAL CRITERIA
RNP system

AMC1 ACNS.C.PBN.4Wltitude constraints

The altitude constraints should be defined as follows:

@Fy WwWIe 2RIAGRHARSQO2Yyad NI Ay(™

FyYy WwWre 2N .9[h2Q FftGAGdzZRS O2yaid NI Ayid~

©Fy W ¢Q FtdAGdzRS O2yadNI Ayd* 2NJ

(dF WwW2Lb5h2Q fdAGdZRS O2yaiNI AYydo

The installation of equipment with an ETSO authorisation against-ET$& satisfies the requirement.
[Reference: ED5D § 3.2.8]L

[Issue: CACNS/?

GM1 ACNS.C.PBN.42Pressure settings

This requirement is intended to prevent potential flight crew errors due to different altimeter settings in
the aircraft altimeter system and RNP system.

[Issue: CACNS/?
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Subsection & Supplanentary specifications for vertical navigation in final approach
APPLICABILITY

GM1 ACNS.C.PBN.50Applicability

Subsection 5 sets out the certification specifications for systems that use either a barometric VNAY (BARO
VNAV) or a GNSS spdmmsed augmergd source of vertical position (SBXSAV) on procedures where
vertical guidance is based on a published vertical path to LNAV/VNAYV or LPV minima respectively.

The vertical performance of systems that comply withACSIS.C.PBN.575 is not adequate to sttppo
RNP AR APCH operations, but the requirements contained in CS ACNS.C.PBN.675 should be applied instead

[Issue: CARCNS/2

SUPPLEMENTARY FUNGIAL CRITERIA
RNP system

AMC 1 ACNS.C.PBN.50&ertical approach path

The installation of equipment with aBTSO authorisation agairfrsTS@115d or ETSO146¢ Class 3 or 4
satisfies the requirement.

[Reference: EDSD § 3.2.8.4.3]
[Issue: CACNS/2

GM1 ACNS.C.PBN.51Bressure settings

This requirement is intended to prevent potential flight crew errors duelifferent altimeter settings in
the aircraft altimeter system and RNP system.

[Issue: CACNS/?

AMC1 ACNS.C.PBN.52Blide path intercept

The RNP system should allow the glide path to be intercepted at the final approach fix (FAF) udiyg a fly
technique with a normal acceleration factor of not less than 03

The installation of equipment with an ETSO authorisation against-ETI$& or ETSO146¢ Class 3 or 4
satisfies the requirement.

[Reference: EDSD § 3.2.8.5]

AMC1 ACNS.C.PBN.5ZEemperatue compensation

The RNP system providing temperature compensation capability for the vertical path should comply with
EUROCAE EBD, Appendix H.2.
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The capability to provide automatic temperature compensation is an optional function for ETSO
authorisationagainst ETSO C115d. Consequently, the applicant should ensure that this function has been
implemented into the RNP system.

[Issue: CACNS/2]

Display of navigation data

AMC1 ACNS.C.PBN.53@ertical deviation display

Deviations from the defined path shmlibe displayed in a timely fashion to support the flight crew to
intercept the extended vertical approach path.

[Issue: CACNS/2]
AMC2 ACNS.C.PBN.5%@rtical deviation display

Installation of equipment with an ETSO authorisation against £7196d orETSAC146¢ supports the
requirement, provided that the applicant ensures the display characteristics comply with this CS.

[Reference: EDSD § 3.7.5.1.2.1 and § 3.7.5.1.4]
[Issue: CACNS/2]

AMC1 ACNS.C.PBN.53%esolution and fuliscale deflection of therertical deviation display

Installation of equipment with an ETSO authorisation against £7196d or ETSO146¢ supports the
requirement of the CS, provided that the applicant ensures that the display characteristics comply with the
CsS.

RNP systems thairovide fixed vertical scaling should provide a imumerical vertical deviation display

with a fulkscale deflection of 250 ft. In addition, the display should provide the flight crew with an easy

way to readily identify a path deviation of 5usingthe vertical deviation display alone, i.e. provide clear

markings at #5ft and at¢ 75ft.

Note:{ dzo 2SOG (G2 9! {! Q& I3INBSYSyiliz GKS dzasS 2F | aolf:
the scaling is suitable to control the aircraft on thikended path and the 78t deviation can be
easily identified by the flight crew. The applicant should provide a human factor and workload
FaaSaaySyid F+ta ¢Sttt a NBESOFryid 2LISNIaGAy3a LINROS
the path can be mnitored and bounded within the Z5-ft interval, supporting this deviation.

Systems that use angular vertical scaling should meet the following:

(&) The deviation scaling suitably supports the flight technical error (FTE) monitoring and bounding
(75-ft deviation);

(b) The deviation limits are equivalent to the operational limits for glideslope deviations during an ILS
approach.

In order to meet the primary safety objective of not exceeding an FTE fifb&ow path to maintain
obstacle clearance, it may be rdcged to put a limitation on the length of the approach that the RNP
system is able to support.

A vertical situation display is not considered to satisfy the requirements.

[Issue: CACNS/2]
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GM1 ACNS.C.PBN.53Resolution and fulscale deflection of the grtical deviation display

Vertical deviation displays that rely on the flight crew to assess the deviation based on whether or not the
pointer still touches a marker are not considered acceptable. Neither does EASA consider solutions
requiring the flightcrew to verify the vertical deviation on a (multifunction) control display unit (M)CDU)
acceptable.

[Issue: CACNS/2]

Monitoring and alerting

AMC1 ACNS.C.PBN.53Blide path alerting

The excessivdeviationbelow-the-glide-path alert may be provided bgnother system other than the
TAWS. If this is the case, the alert should have equivalent effect to the Matiat provided by a Class A
TAWS system.

Note: Applicants are highly encouraged to install a similar glide path deviation alerting functisystems
that support RNP APCH down to LNAV/VNAV minima.

[Issue: CACNS/2]

SUPPLEMENTARY PERFANRCE CRITERIA
Vertical performance

AMC1 ACNS.C.PBN.55%ertical accuracy when using barometric VNAV

When supporting VNAYV, the vertical total system errd8B) taking into account all the errors in the
aircraft processing chain of the vertical guidance, should be lower than or equal to the values specified in
the table below.

Level flight segments &
Altitude bands climb/descent intercept of
clearance altituds

Flight along specified vertica
descent profile

At or below 5000 ft MSL 150 ft 160 ft
Above 5000 to 29000 ft MSL 200 ft 210 ft
Above 29000 to 41000 ft MSL 200 ft 260 ft

Maximum vertical total system error (TQE
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TSEshould be calcutad as the combination of the altimetry system error (ASE), the vertical path steering
error (PSH, the vertical path definition error (PBEand the horizontal coupling error (HCE)see the
figure below. Vertical navigation accuracy (D3& expected tde achieved for at least 99% of the flight
time. Assuming that these four errors are Gaussian and independent, the distribution pfsT&EO

Gaussian with a standard deviation equal to the root sum square (RSS) of the standard deviations of the
ASEPSE PDE and HCE.

(@)

(b)

(€)

(d)

Defined Path

Desired Path

TSE, = JASE2 + PSEZ + PDEZ + HCE?

; True Position
Eﬁn =
ASE T

" " . I
&ESHIDRE‘(I Po SJHOP +

Vertical errors

Altimetry system error (ASE)

Altimetry system performance is demonstrated separately from the VNAV certification through the
static pressure system certification process (E€§KX.1325). Altimetry systems that meet such a
requirement satisfy the ASE requirements for VNAV operations. No further demonstration or
compliance is necessary, and the following formula should be used to calculate the ASE (in ft) as a
function of the aircaft altitude H (in ft), representing the maximum value which is expected to be
achieved for at least 99 % of the flight time.

ASE = —88x%x 107 ¥ xH*+65x107*x H+ 50
Vertical path definition error (PRDE

VNAYV path definition error is the error associated to the vertical path computatianclitdes path
definition error (PDE) and the approximation made by the VNAV equipment for the vertical path
construction, if any. This is addressed through equipment approval (ETSO).

Horizontal coupling error (HCE)

HCE (vertical error component of aletrgck positioning error) is a function of the horizontal NSE
and is directly reflected in the alorigack tolerance offset used in BARMIAV procedure design
criteria. The HCE should only be taken into account in the final approach segment.

HCE is expected tbe achieved for at least 9998 of the flight time and, in this context, may be
assumed to be equal to Z4on a vertical path of 3 degrees®.

Vertical path steering error (P9E
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The vertical path steering performance varies depending on how operatiensoaducted (manual,

flight director or autopilot). The use of a flight director or autopilot may be required to support the
PSErequirement in certain conditions. In this case, the RNP system coupling to the flight director
and/or autopilot should be un YO0 A 3dz2dzaf & RA&ALIX @SR Ay (GKS FfAIE
should also be documented in the AFM.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.56@ertical accuracy when using SBAS/GNSS geometric altitude sources

The vertical total system error (T dependent on the navigation system error (NSE), the path definition
error (PDB and the flight technical error (FJE

(@) Navigation system error (NSE)

The NSE should be within the accuracy requirements of ICAO Annex 10, Volume 1 to the Chicago
Convetion with respect to signaih-space performance. These NSE requirements are considered to

be fulfilled without any demonstration if the equipment has been granted an ETSO authorisation
against ETSQ145c, operational Class 3 or EX3@6c¢, operational Ga 3 or 4.

(b) Flight technical error (FPE

FTEis considered to be equivalent to the ILS approach if the angular deviations are displayed to the
flight crew on the existing or comparable display, and the system meets the integration criteria of
paragrph 7(a) of Appendix C to Subpart C ofATHNS and the SBAS/GNSS receiver has been granted
an ETSO authorisation against ET3@5c, operational Class 3 or EX3@6¢c, operational Class 3 or

4.

For flight guidance systems, the EpErformance is considerealcceptable if it meets the criteria of
paragraph 7(a) of Appendix C to Subpart C eACNS and the SBAS/GNSS receiver has been granted
an ETSO authorisation against ET3@5c, operational Class 3 or EX3@6¢c, operational Class 3 or

4.

(c) Path definiion error (PDB

For approaches to LPV minima, there are no performance or demonstration requirements for PDE
PDEis considered negligible based on the requirements for the FAS data block generation process.

For approaches to LNAV/VNAV minima, the mppt may assume that the PPE negligible,
LIN2E BARSR (KIFG (GKS wbt ade2adsSyQa AyaSNylrf NBaz2f dz
for the path definition.

[Issue: CACNS/2]

GM1 ACNS.C.PBN.56@ertical accuracy when using SBAS/GNSS gedmaltitude sources

The lateral and vertical fuicale deflection requirements detailed in RTCAZ29D, which is the basis for
ETS@C145¢ (operational Class 3) and ETS®nc O 02 LISNY A2yl f /fFa&d o 2NJ
presentation. The dediction may be fully angular with no limitation or angular but bounded at a certain

value (e.g. bounded at +NIM laterally and A50m vertically).

[Issue: CACNS/2]
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AMC 1 ACNS.C.PBN.565 Transitions

Transitions from one source of VNAV to another shoultd aause discontinuities or transients that have
the potential to destabilise the aircraft on final or missed approach. Aspects to consider when transitioning
from one source to the other include:

(@) temperature errors, particularly if operating outside thdéoslable BARNAV temperature range;
(b) MSL versus WGES! ellipsoid for path definition;

(c) curved BARENAYV path versus straight SBAS/GNSS path; and

(d) linear BARE/NAYV guidance versus angular SBAS/GNSS guidance.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.570 AdvisdNAV
Attachment 5 to ARINC 424 provides an acceptable method of origination of the data.

If the data does not originate from an authoritative source, the data should be validated in accordance with
ED76A, Section 2.4.1, item 6.

[Issue: CACNS/2]

GM1 ACI$.C.PBN.570 Advisory VNAV

With reference to (a)(2), the indication should be plain and easy to interpret to avoid confusion. The use of
G8LIR2INILIKAO OKINIOGSNER o6Sd3d WbQ 2N WkQUu a (KS
advisory olis referenced to a published procedure is not considered adequate.

The use of the function should be documented in AFM, pilot operating handbook (POH) or similar
documents and supplements to these documents and should contain a statement to inforngtitecfiéw

that, when advisory VNAV is provided, the primary barometric altimeter should be used as the primary
reference for compliance with all altitude restrictions that are associated with the instrument approach
procedure, including compliance with steljpwn fixes.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.5BNP system design integrity in final approach

Guidance on the integrity (provisioning of erroneous output or display of data) by the RNP system related
to vertical position or guidance is provideddppendix A to Subpart C.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.5&NP system design continuity

Guidance on the continuity (loss of the function) of the RNP system to provide vertical position or guidance
is provided in Appendix A to Subpart C.

[Issue: GACNS/2]
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Subsection & Supplementary specifications for RNP authorisation required (RNP AR)

APPLICABILITY

AMC1 ACNS.C.PBN.6Mpplicability

Compliance with the criteria of @8NS for RNP AR operations ensure that the probability of the aircraft
exiting the lateral or vertical extent of the obstacle clearance volume of the procedure (i.e. 2 x R§P and
75f1t.) does not exceed 10per procedure; in the case of RNP AR APCH, this includes the missed approach.

Applicants who deviate from the criteria inul&ection 6 should demonstrate that they meet the
aforementioned objective.

[Issue: CACNS/2]
GM1 ACNS.C.PBN.6QApplicability

Compliance demonstration of aircraft eligibility for RNIR approval is often a long and very demanding
process. It requiresdzf t YR dzy NBaiNAROGSR | 00Saa G2 GKS | ANK
compliance with C&¥X.1309), aerodynamics and performance data. Furthermore, the applicant should
have, as a minimum, access to a representative simulator for prolongeddgeof time. Occasionally,

access to the aircraft for flight testing will be required.

More stringent criteria may apply to aircraft that operate with special or proprietary procedures which are
not designed to conform to ICAO Doc 9905.

Applicants who itend to apply for RNRR approval are encouraged to contact EASA at the earliest
opportunity to discuss the technical details of the compliance demonstration.

[Issue: CACNS/2]

SUPPLEMENTARY SYSQEMLIFICATION

AMC1 ACNS.C.PBN.6(Bystem performancelemonstration

The applicant should demonstrate the aircraft capability in terms of performance under design limit
operational conditions (e.g. tailwinds and crosswinds, cenfrgravity (CG) limits, temperature limits), and

on representative procedures #t include RF legs of varying radii. The applicant should also assess the
effects of configuration changes (e.g. gear and flap extension and retraction).

¢CKS LI AOIyYyld aK2dzZ R O2yRdzOG | &k FSGeé AYLI énts | 84S
(SSAs) and identify any failure conditions that could potentially impact on performance. The functional
KFTIFNR aasSaaySyd oclto FyR {{! 2F Ittt GKS I ANDI

systems, flight controls systems, flight guidarsystems, displays, etc.) should, therefore, be revisited to
identify theseF | A f dZNBa® {eadGdSY FIAfdaNBa &akKz2dzZ R Ay Of dzZRS f
OWO22YyUAYydAGEQU® C2NJ GKS RSGSOGSR 7 lakerf, deefghtscrevi KS Y
reaction time, and the aircraftesponse should all be taken into account and verified to ensure ttieat

aircraft does not exit the obstacle clearance volume.
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The intent of this requirement is to ensure robustness of the aircnaft ibss systems to failure conditions.
Consequently, performing a safe extraction contingency procedure, i.e. initiating a missed approach, is not
an acceptable means of demonstrating compliance against the criteria ACNS.C.PBN.605(a), (b), and

(c). Trese demonstrations may rely on crew action to intervene and place the aircraft back on the target
track even if, in an operational environment, the crew is expected to initiate a missed approach procedure
when the lateral or vertical criteria are exceeddebr compliance demonstration purposes, however,
executing a safe extraction is not considered appropriate for demonstration of compliance with these
criteria.

@ 2A0K NBFSNBYOS G2 /{ !/ b{®d/ dt. bdcnpdl vIstheyd FI
RNPAR operation should be assessed. Those failures that would require the flight crew to act or
intervene should be assessed in a representative environment and design limit operational
O2yRAGAZ2YyA o0& (GKS | LILX A Ol y (taeifailufef ahd td] flight Srawi LJA £
intervention should be such that the aircraft can be maintained within the 1 x RNP value andqwithin
751t altitude deviation.

(b)  With reference to CBACNS.C.PBN.605(b), the same requirements apply for the case of an engine
failure. If the engine failure would require the flight crew to act or intervene, then this should be
FaaSaasSR Ay I NBLINBaSyaraAgdS Sy@aNRyYSyd IyR R
flight test pilots. The impact of the failure and thelt crew intervention should be such that the
aircraft can be maintained within the 1 x RNP value and wghigft altitude deviation.

(c) With reference to CS ACNS.C.PBN.605(c), the same requirements apply, except that, for the case of
failures classifiett & WNBY23GS8Q o6dzi y2i WSEGNBYSté& NByz2aGaSQ:
intervention should be such that the aircraft can be maintained within the 2 x RNP value andqwithin
75ft altitude deviation.

(d) With reference to CBCNS.C.PBN.605(dKk & I LJLJ AOFyid &aK2dZ R RSY2yali
NEY2GSQ FrAfdaNB fAYAGa GKS FTEAIKG ONBsQa FoAf Al

T intervene and place the aircraft back on the target track contained within the alert threshold; or
T  safely extract the aircraft through manual interveonti

Safe extraction is defined as within 2 x RNP for the applicable approach and missed approach procedure,
until such time that the aircraft is stabilised and reaches a safe altitude. The RNP for the missed approach
procedure is usually higher than théNR for the continued approach. For extremely remote navigational
failure conditions (e.g. all flight management computers (FMCs) failed), the flight crew must be able to
navigate the aircraft free of obstacles.

For departure procedures with close RF leg at or just beyond the departure end of the runway, and for
missed approach procedures with clese RF legs, the retraction of the landing gear and flaps and
adz0aSljdzSyid NI LAR | OOStSNYXGA2y Yl @& | FFSOlpatiorkA whbt
inaccurate turn anticipation calculation may result in an overshoot of a 4io$RF turn. When this
performance characteristic is present, the applicant should consider including a limiting airspeed for the
initial phase of the departure or hmissed approach in the AFM. The airspeed limit should not be lower
than the bestclimb airspeed with onengineinoperative.

The severity level of the above demonstrations (failure conditions in combination with the RNP approach
containment requirements)as assessed by the test pilot, must still match the probability of the applicable
failure condition (ref.: CS 25.1309).
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Specific evaluations should be conducted to assess path excursions upon failures and the resulting RNP
levels. Results should be docented in the AFM, AFM Supplement, or any appropriate aircraft operational
support document which is approved by EASA and made available to the operator. In other words: If, for
example, the worstase result of the assessments that have been conductectnoodstrate compliance

F2N) WNBY23G3SQ FIAfdz2NBa aKRM fomth&pulblishédirack, théhi agplicayitS R A
should limit the authorised RNP to 0.20 NM.

[Issue: CACNS/2]

GM1 ACNS.C.PBN.60System performance demonstration

As regard applications for RNRR approval, the involvement of flight test pilots in this exercise has been
shown to be crucial. Flight crew intervention is an essential aspect of these demonstrations and on
occasion it has been proven difficult for flight crews timely recognise the failure and intervene
adequately. An appropriate level of specific training for RIRFoperations may be assumed.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.61®ource of horizontal position

As a minimum, the inertial positioning sourceeds to comply with the criteria of Appendix B. The
applicant should, however, demonstrate that circular error of the inertial system supports a safe extraction,
as defined in AMCACNS.C.PBN.605 in case of loss of GNSS. This may imply that the désigneofial
position source needs to exceed the performance criteria described in Appendix B.

If the RNP system does not exclude MipRating automatically, the applicant should identify any pilot
procedures for an aircraft to comply with this requirement

[Issue: CACNS/2]

GM1 ACNS.C.PBN.61Bource of horizontal position

Integrated global navigation satellite system/inertial navigation system (GNSS/INS) or global navigation
satellite system/inertial reference unit (GNSS/IRU) position solutions redweceate of degradation after

f2aa 2F LRAAGAZ2Y dz2AJRFGAYy3IDd ¢KS dzasS 2F | WEAIKGE @
Ad NBO2YYSYRSR® C2NJ WiA3akKdte O22wDIAFPRMIX B iprpvidesA y S N.
additional guidance.

INSor IRU are generally not considered suitable as a sole source of horizontal position for RNP AR
applications described herein. However, it is recognised that many-sansor navigation systems utilise

INS or IRU within their navigation calculations t@vide continuity when the other higher accuracy
sensor(s) is (are) momentarily unavailable.

Attitude and heading reference systems (AHRSS), including an AHRS with inputs {lata aomputers,
are generally not considered to provide a level of perforngati@at would be adequate to support RMR
operations, i.e. meet the criteria of Appendix B.

[Issue: CACNS/2]

SUPPLEMENTARY FURDIAL CRITERIA

RNP system
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GM1 ACNS.C.PBN.62Reversion
This requirement is intended to support the flight crew in extragtine aircraft from the procedure.

[Issue: CACNS/2]

GM1 ACNS.C.PBN.626o-around and missed approach

Loss of the RNP capability is considered as a condition that would require the initiation of a missed
approach.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.63adius to fix (RF) leg transition

The demonstration of the RF capability should be undertaken considering:
(@ limit wind speed;

(b) turn radius;

(c) configuration changes;

(d) failure conditions.

With reference to failure conditions (d), the unique requirements on destration of performance under
failure conditions oCSACNS.C.PBN.605 apply.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.63%avigation accuracy for RNP AR operations

If the RNP system offers multiple RNP values associated with lines of minima on an RNPoA&h appr
procedure, the system should allow the flight crew to select the RNP values associated with the appropriate
line of minima for use on the final approach segment. The system should then acquire the associated RNP
value(s) for the procedure from the nigiation database.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.6ARRNP AR departures

With reference to (c), when the RNP AR DP requires a-itildsen at or just beyond the DER, retraction of

the landing gear and flaps during the tak sequence and subsequenapid acceleration to emoute

Of AYO IANBRLISSR YI& O2YLINRBYA&AS GKS wbt aegaidsSvyoa |
closeAy GdzNyaszs Ll2aaArofte NBadzZ GAy3a Ay (GKS FANDNI FiQa
closein RF turn). Limiting the airspeed for the initial phase of the departure can help ensure the RNP
aeaidsSyQa ddaNYy FYyGAOALI GAZ2Y OFfOdz I GA2ya ' NB I OOdzN

With reference to (e), if the aircraft requires the flight crew to conduct a manual INS position update
immediately prior to takeoff, the applicant should provide procedures requiring the air crew to conduct
the position update within300 meter@inn FaG0 2F GKS &A0GF Ndfroll 2 Ay G 2F GKS

[Issue: CACNS/2]
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GM1 ACNS.C.PBN.64RNP AR departes

With reference to (a), locating an initial fix of an RNP AR DP at or just beyond the approach end of-the take
off runway is one acceptable means to facilitate executing an RF leg at the departure end of the runway
(DER). The straight segment from fhéial fix leading to the fix defining the beginning of the RF leg at the
59w KSfLA SyadaNB (GKS ANONIFEQa LI GK A& GlFy3asSyid

[Issue: CACNS/2]

Display of navigation data

AMC1 ACNS.C.PBN.635terd deviation display

The fullscale deflection of the nenumeric lateral deviation display should not be greater than two (2)
times the applicable RNP.

[Issue: CACNS/2]

Navigation database

AMC1 ACNS.C.PBN.660se of a navigation database

Waypoint defirition error should be less than or equal to 60 feet, including both the data storage resolution
and the RNP system computational resolution used internally for the construction of flight plan waypoints.

The navigation database should contain vertical amglglide path angles) stored to a resolution of
hundredths of a degree, with equivalent computational resolution.

[Issue: CACNS/2]

Vertical performance

AMC1 ACNS.C.PBN.6AZertical accuracy

When the vertical position is provided by BARNAYV and theiecraft performs stabilised constant descent
path, the RNP system should ensure that 9%.6f the system error in the vertical position is equal to or
less than the vertical error budget (VEB) attributed to the aircraft, as defined by (in feet):

VEB = JANPEZ + WPR? + FTE? + ASE?

aircraft

Where:

ANPE = actual navigation performance error which can be computed as follows:

ANPE = 6076.115 x 1.225 x RNP x tan(8)
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CSACNS BOOK 2 Subpart @ Navigation (NAV)

WPR = waypoint precision error which can be computed as follows:

WPR = 60 x tan(8)

FTE = flight technical error which can be assumed to be 75 feet with autopilot or flight director coupled.

ASE = altimetry system error which can be computed as follows:

ASE = —8.8.107% X (h+ AR)? + 6.5. 103 (h + Ah) + 50

Using:

T W' Fa GKS GSNIAOIE yIF@GAILIGAZ2Y o0xb! 0 LI 0K | y3f
T WKQ a GKS KSAIKG Ay FSSG 2F GKS t20Ft FtfdAYSOr
T WnKQ a KS KSAIKG Ay FSSG 2F GKS | ANDNF TG | 02¢

Note: VERicrar cOntains the elements out of the minimurbstacle clearance (MOC) equation in Appendix 1
G2 L/ ' h 520dzySyid ododnp WYwSIljdZANBR bl @AIFdA2Yy t SN
al ydzr £t Q3 gKAOK NB FOdGNRAROodziSR (2 GKS | ANONI FTi o
the MOC equatin, i.e. body geometry (bg) error or international standard atmosphere temperature
deviation (isad), in support of demonstration of vertical accuracy.

[Issue: CACNS/2]

AMC2 ACNS.C.PBN.6AZertical accuracy

Where SBAS/GNSS geometric altitude is udesljristallation of equipment that supports a B0 vertical
alert limit (VAL) satisfies the requirement for operations down to RNP 0.3 and the installation of equipment
that supports a 358n vertical alert limit (VAL) satisfies the requirement for operatidosn to RNP 0.1.

[Issue: CACNS/2]

SUPPLEMENTARY PERFANRCE CRITERIA

AMC1ACNS.C.PBN.678NPsystem designt RNP AR integrity

Guidance on the integrity (provisioning of erroneous output or display of data) of the RNP system related to
RNP AR operatis is provided in Appendix A to Subpart C.

[Issue: CACNS/2]

AMC1 ACNS.C.PBN.68NPsystem desigrmt  RNP AR continuity

Guidance on the continuity (loss of the function) of the RNP system to provide lateral and vertical position
or guidance is provideth Appendix A to Subpart C.

[Issue: CACNS/2]

Pagel21of 257



CSACNS BOOK 2 Subpart @ Navigation (NAV)

Subsection @ Supplementary specifications for applications for advanced RNR}¥P)

SUPPLEMENTARY FURGBIAL CRITERIA
RNP system

AMC1 ACNS.C.PBN.718NP scalability

Installation of equipment with an ET$@thorisation against ETSC115d satisfies the requirement.
[References: EB5D § 3.7.2.1.3.1, EIBD § 3.2.6, ED5D § 3.2.6.2]
[Issue: CACNS/2]
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Subsection & Supplementary specifications supporting radius to fix (RF)

SUPPLEMENTARY FUNRGIAL CRITFEA
RNP system

AMC1 ACNS.C.PBN.80®F functional requirements

The applicant should perform an evaluation of the navigation system on a representative set of procedure
designs under all foreseen operating conditions. The evaluation should address maxissumed
crosswind and maximum altitude with the aircraft operating in the range of expected airspeeds for the
manoeuvre and operating gross weights and CG conditions (i.e. forward/aft). Procedure design constraints
should include sequencing multiple, conséve RF leg segments of varying turn radii, including
consecutive RF leg segments reversing the direction of turn (i.e. reversing fromhardftRF turn to a
right-hand RF turn).

When evaluating flight technical error on RF legs, the effect of ralitegand out of the turn should be
considered.

Within the demonstration, the applicant should be seeking to confirm that the FTE is commensurate with
the RNP navigation accuracy.

Where applicable, the ability of the aircraft to maintain an approprial& Rfter a full or partial failure of
the autopilot and/or flight director should also be demonstrated.

Any limitations identified during the compliance demonstration should be documented. Flight crew
procedures should be assessed, including identificatibany limitations which surround the use of pilot
selectable or automatic bank angle limiting functions and confirmation of those related-&rogmd or
missed approach from an RF leg segment.

Test procedures for aircraft capability to perform RF laggpiproach and departure should make use of the
RF leg demonstration templates described in Appendix D to Subpart C.

[Issue: CACNS/2]

GM1 ACNS.C.PBN.80RBF functional requirements

The test procedure is designed to provide 5 degrees of manoeuvrabdityimto enable the aircraft to get
back on the desired track after a slight overshoot at the start of the turn.

Industry standards for RF defined paths can be found in EUROCAIDERTCA DZB6C Change 1).

AMC1 ACNS.C.PBN.81&utopilot/Flight director

The applicant should perform an evaluation to demonstrate that the aircraft can be maintained on the
desired path, without excessive deviations, under all foreseen operating conditions. The demonstrations
should be performed on a representative set obpedure designs.

[Issue: CACNS/2]
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Subsection @ Supplementary specifications supporting fixed radius transition (FRT)

SUPPLEMENTARY FURGBIAL CRITERIA
RNP system

AMC1 ACNS.C.PBN.9(5xed radius transition (FRT) requirements

The installation of egpment with an ETSO authorisation against EC306d satisfies the requirement.
[Reference EGSD § 3.2.5.4.2]
[Issue: CACNS/2]

GM1 ACNS.C.PBN.90Bixed radius transitionERT) requirements

FRT requirements are defined in Aeronautical Radio, Inc. ARI24, and their application is described in
more detail in EUROCAE documents/BD (RTCA DZB6C Change 1).

[Issue: CACNS/2]
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Subsection 1@ Supplementary specifications supporting parallel offset

SUPPLEMENTARY FUNRIBIAL CRITERIA
RNP system

AMCI1ACNS.C.PBN.100PRarallel offset capabilities

The installation of equipment with an ETSO authorisation agd#is$@C115d, Class A, satisfies the
requirement.

For RNP systems that have not been granted an ETSO authorisation &JE8@1115d, Class A, eéh
requirements of EF5D (RTCAD@oc/ [ KFy3dS wm0o {SOGA2Y o®dT dH dH PN
following additions:

(@) The RNP system should have the capability to define the offset path from the parent track using an
increment of at least 1 NM, leftraight and with a total offset of at least 20 NM. Where the RNP
system supports the definition of a single, gpklanned parallel offset using specific start and end
fixes, the RNP system should:

(1) provide automatic initiation and cessation of the offsetla start and end waypoint;

(2) begin transition to the offset path at the start waypoint on the original path to join the
intercept path;

(3) begin the return to the original path so that the return transition ends at the end waypoint on
the original path.

With reference to CACNS.C.PBN.1005(a) (3)(iii), cases which are not compatible with an offset are

considered to be:

(i) arrival at a fix where a course change exceeds 120 degrees;
(i)  aroute segment that ends at a hold fix.

(b) When executing a parallel offset, the R&RBtem computes the offset reference points using the
same resolution that the parent route reference points have. Where FRTs are applied, the offset
track should be flown with the same turn radius as the parent track.

[Issue: CACNS/2]
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APPENDIAT GUDANCE ON CLASSIAIONOF FAILUREONDITIONS.

The following table provides guidance for the classification of failure conditions, based on a generic
assessment of the risks related to the execution of the flight procedure as defined in the ICAO navigatio

specification.

As it is not possible for EASA to consider specific aspects of a particular design or particular mitigations, EAS
will consider the outcome of a functional hazard assessment (FHA) applied to the specific design. If no FHA i
provided, he higher of the classification is applied.

Type of operation Continuity / Integrity Classification of Failure Condition
RNP 1, RNP 2, RNP 4, RNP 0.3 |Continuity (Loss) Major
Integrity (Erroneous) Major
Advanced RNP, RNP APCH Continuity (Loss) Major?3
Integrity (Erroneous) Major/Hazardou$
RNP AR APCH, RNP AR DP Continuity (Loss) Major/Hazardou$
owbt X n®o babi |Integrity (Erroneous) Major/Hazardous
RNP AR APCH Continuity (Loss) Hazardou$
(RNP < 0.3 NM) Integrity (Erroneous) Hazardous

! IntheRNR1 Yy I @AIlL GAZ2Y
91 {1 Qa RSOA&AZ2Y (2 3INEdzLJ

ALSOAFAOIGAZY 27

iKS

t. b al ydz

0KS oF&A0 NXBI dzA NB Y

to grant specific approval for ead®parate navigation specification, but for the entire bundle, the failure
O2yRAGAZ2Y KIlFa o06SSy asSi G2 WYl 22 adprdval brlywithaintghded | F
Of FaaAFAOlIGARZ2Y 2F GKS f2aa 27T tEABAGQS dadyyh the @rocdsy dsy 2
possible to discuss the applicable certification criteria.

¢tKS f2aa 2F FdzyOluAzy RdANAYy3I (GKS YAaaSR | LILNEI OK
AYGSaANARGe Y@ 0SS WYl 22NRO

The loss of VNAV duringK S FAYFf F LIINRF OK YIFIe& o6S OflaaAFTASR
lateral navigation is not affected.
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APPENDIX B INS/IRUSTANDARD PERFORMENTD FUNCTIONALITY

Introduction

Appendix B provides the performance and functionality cidehat an airborne INS/IRU position
source should meet to support PBN operations.

INS/IRU position source standard performance and functionality

(@) The equipment should support an unambiguous indication when its outputs are invalid.

(b) The navigation functon® G KS SljdA LIYSyili aK2dZ R 0SS RSaAidy
failure condition.

da™y

(c) The alignment, updating, and navigation computer functions of the system must not be
invalidated by normal aircraft power transients.

(d) The equipment should provide or suppdine following functions and displays:

()  valid ground alignment capability at all latitudes appropriate for the intended use of the
installation;

(i)  adisplay of alignment status; and
(i)  the present position of the aeroplane in suitable coordinates.

(e) The circula error of the equipment should be lower than or equal to 2 nautical miles per
flight hour on a 95per-cent basis.
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APPENDIXt INSTALLATION ANESTINGUIDANCE

Introduction

@)

Appendix C provides guidance on the installation and testing of RNP SystgrasdiDg on
the applicable airworthiness standards, the applicant should consider the following paragraphs
as indicated below:

(i) Paragraphs (2), (3), and (4) of Appendix C should always be considered.

() 2KSYy {doaSOdAzy o W{ dzLILX S YISwivightidi®in EnalS OA F 7

FLILINRF OKQ A& FLILXAOFOGESYT LI NIINILK 6pbo

FAYLE FLLINRFOKQ 2F ! LIWSYRAE / &aK2dAZ R 0S5 O

7

(i) 2KSy {dzoas$o

considered.

(v) 2KSYy {doaS0GAr2y p W{dzLJX SYSy il NBE &LISOATA

I LILINR F OKQ A& | LIIX AOFKof ST LI NF INI LIKonit 0
FAYEFE FLILINEIFOKQ 2F ! LISYRAE / &aK2dzZ R 68

(v 2KSy {dzoaSoOlAzy 1 W{dzZlJX SYSyidlI N aLISOATFTAO

FLILX AOF 6t S LI NFIANFLK O6yo W{dJ¥ SYSy il NB

Appendix C, as well as BSYRAE 5 WYwC 83 RSY2ya&aidNI (A

considered.

Equipment installation

(@)

(b)

(c)

The applicant should can use equipment that has been granted ETSO authorisation and, in that
case, should strictly follow the equipment manufacturer installation guide.

For each of the equipment installed, the applicant should verify and assess all switching and

transfer functions, including electrical bus switching and failure modes under partial or

complete loss of electrical power, loss of signal reception, loss wpegent interfaced with

the RNP system, etc. Under such failure conditions, the applicant should:

i) S@OrtdzZaZ S GKS FTANDNI FiQa adaeadSy NBaLRyas
expected;

(i)  verify that the switch is clearly enunciated and that any vimgrassociated with the loss
of equipment is commensurate with the requirements of CS XX.1322; and

(i)  verify that the switching itself does not induce any inaccurate guidance and that the
autopilot/flight director response is appropriate.

For a multisensorinstallation, under sensor failure conditions, the applicant should verify the
following:

() that the GNSS is used as a primary source of navigation;

(i)  the transfer to an alternative navigation sensor and the appropriate switching mode and
annunciation are maet
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(i)  that the switch is clearly enunciated and that any warning associated with the loss of
equipment is commensurate with the requirements of CS XX.1322;

(iv) that the switching itself does not induce any inaccurate guidance and that the
autopilot/flight director response is appropriate; and

(v) that the remaining navigation sensors are appropriately reflected in the positioning
computation of the RNP system.

(d) During simulated loss of the GNSS sigmalpace, the applicant should verify that the criteria
of point (2)c)(ii) to (2)(c)(v) are met.

(e) Initial certification of systems, including multiple (scanning) DME sensors that have not been
previously certified, must be based upon a demonstration of system accuracy by recording (at
intervals not greater than 15 minutef)e DME/DME sensor position and comparing it to the
actual position during evaluation flights. The latest revisions of FAR5X0 and FAA
AC23-8C provide guidance on test distances from VOR and DME navigation aids. Recorded
data should include suffia signal parameters and sensor performance data to provide a
clear indication of satisfactory sensor performance. The applicant should select the particular
flight paths based on an analysis of critical signal characteristics, station geometry, signal
cowerage (including limited station availability with acceptable range), aircraft movement, etc.
The system should demonstrate its ability to detect poor signal conditions, inadequate
navigation capability, recovery from-flight power failure, etc. The agphnt should review
and test the autetune logic to verify that ground stations are identified and tuned correctly.

() Inertial systems that satisfy the criteria of Appendix B do not need further evaluation.

(@) With regard to GNSS sensors that have been graamteBTSO authorisation against ETC3@6
(Class Gamma equipment), it is stipulated that the equipment will support installations with
the ability to compensate for the navigation centre to antenna offset. If applicable, the
applicant should confirm that thantenna to aircraft centre of navigation offset is appropriate
to the installation for GNSS SBAS equipment supporting RNP APCH to LPV and LNAV/VNAV
minima.

Note: The fact that the GNSS antenna is-topunted can result in several feet of vertical
difference between the antenna and the aircraft centre of navigation, significantly
greater than for ILS antennas. The cerifaavigation to wheetrossing height should
be evaluated for each installation. For most installations, a fixed vertical offset is
adequate.

(h) The applicant should evaluate the accessibility of all controls pertaining to the installation of
the RNP System.

()  The applicant should evaluate the visibility of display(s) and annunciator(s) pertaining to the
installation of the RNP System duringydand night lighting conditions. No distracting cockpit
glare or reflections may be introduced.

(3) Sensor interference testing

(@) GNSS equipment is particularly susceptible to-aftband SATCOM emissions aneband
inter-modulation between multiple channel SBDM installations. The applicant should not
install GNSS equipment on aircraft with SATCOM transceivers, unless absence of interference
with the GNSS sensor is demonstrated.

Pagel29of 257



(b)

(€)

(d)
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Improperly used or installed GNSSragliators can present misleading informatiom GNSS
equipment. Equipment manufacturers may provide mitigation against the use of erroneous
data for GNSS position and navigation solutions. Possible measures include: implementing or
enabling crosshecks of GNSS sensor data against independent positiorces and/or other
detection monitors using GNSS signal metrics or data. It is left to the applicant to determine
that the method chosen by the equipment manufacturer is adequate for the aircraft
integration.

The applicant should demonstrate the ladkimterference from VHF radios on the completed
installation of navigation sensors (GNSS, DME where applicable, etc.) by tuning each VHF
transmitter to the frequencies listed below and transmitting for a period of 30 seconds while
observing the signal stas of each satellite being received. Degradation of individually
received satellite signals below a point where the satellite is no longer available will require
additional isolation measures to be taken:

() 121.150 MHz; 121.175 MHz; 121.200 MHz; 131.250 MBI%;275 MHz; and 131.300
MHz (for radios with 2fkHz channel spacing); and

(i) 121.185 MHz; 121.190 MHz; 130.285 MHz and 131.290 MHz (for radios witkH&z33
channel spacing);

For installations on rotorcraft, the applicant should ensure that the rotor tdade not
interfere with the received signals. This problem has been experienced in some rotorcraft and
varies with the rotation rate.

(4) Generic testing for performaneeased lateral navigation

(@)

(b)

The applicant should evaluate the navigation parameters displayedockpit instruments

(such as HSI, CDI, distance display, electronic flight instrument system, moving maps, FMSs,
etc.) against the relevant criteria. In particular, the parameters displayed should be consistent
across the cockpit, especially the aiftrbeading or track reference (magnetic or true), the
aircraft altitude (feet or metres), and the aircraft speed (knots or km/h).

The applicant should verify that the RNP system continuously provides to the flight crew:
() an estimation of the present pogitn, the position accuracy and integrity;

(i)  the computed desired path and the deviation from that path; in particular, the applicant
should:

(1) evaluate the sensitivity of the deviation display;
(2) verify that the fullscale setting is appropriate for the inteed operation; and

(3) when applicable, verify that when the fidtale setting changes, the display of the
updated deviation is appropriate;

(ii)  the identification of the active TO waypoint;
(iv) the distance, bearing and time to the active W@ypoint; and
(v) the aircrat ground speed.

This behaviour should be evaluated for different flight phases, altitudes, and under various
normal aircraft manoeuvres (e.g. bank angles of up to 30 degrees and pitch angles associated
with take-off, departures, approaches, landing, andse®d approaches, as applicable).
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(c) The applicant should verify that the course selector and the RNP system are properly integrated.
The behaviour of the system and the display of the aircraft heading and the selected course
should be appropriate and consistdi ¢ KSy GKS | ANON} Fi F2tf264a
but also when the aircraft is manually flown.

(d) The applicant should verify the automatic and manual selection/deselection of sensor types and
positioning aids, in particular:

(i) The appropriate automati sensor selection should be verified, and, where a multi
sensor system is installed, the applicant should check that the automatic selection is
consistent with GNSS being the primary source of horizontal position;

(i)  Where a multisensor system is installethe applicant should verify the appropriate
automatic reversion when one or several sensors fail;

(i) The applicant should verify the appropriate automatic selection and tuning of
positioning navigation aids. Where DME is installed, the automatic seleatuaing
should be evaluated where multiple DME can be received from the aircraft, for different
flight phases and different altitudes. For each sensor, the applicant should verify the
continuous aircraft position estimations for different flight phasalifudes, and various
normal aircraft manoeuvring (e.g. bank angles of up to 30 degrees and pitch angles
associated with takeff, departures, approaches, landing and missed approaches as
applicable);

(iv) The applicant should check the capability to manualiyerride the selection or
deselection of a positioning sensor type and positioning navigation aids.

(e) The applicant should verify the capability to create, review, modify and activate a flight plan. In
particular, the applicant should verify the capability éxtract and load procedures from the
YIE@A3LrdA2y RIFEGIOFAS Ayid2 GKS wbt &aedadSyo 5 dzN
(sequence of waypoints, speed and/or altitude constraint, etc.) should be loaded into the flight
plan.

()  The applicant shdd evaluate the following aspects when the RNP system is interfaced with an
autopilot and/or a flight director. If some issues are raised, the RNP system may still be
installed, but either should not be connected to the autopilot or have an appropriateadtr
flight manual supplement/rotorcraft flight manual supplement (AFMS/RFMS) limitation that
mitigates the issue.

() The applicant should evaluate the steering response while the flight director and/or
autopilot are/is coupled to the RNP system during detgrof different track and mode
changes while operating at the maximum and minimum operating speeds. This
evaluation should include, as applicable:

(1) transition from enroute through the approach to missed approach modes and
then back to emoute;

(2) intercept and track to and from a waypoint on a selected course.
(i)  The applicant should evaluate:

(1) the steering response during the automatic sequencing of various flight plan legs
and transition; and

(2) the appropriate display of this sequencing to the flight crew.
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In particular, the capability to execute {by, fly-over, and RNAV holding should be
evaluated for different altitudes, wind conditions, aircraft speeds, and configurations.

(i) The applicant should verify that the lateral manoeuvre anticipation suppliettidoyRNP
system is appropriate for the aircraft type. The applicant should verify that an
appropriate annunciation of impending waypoint crossing is provided.

(iv)y ¢KS I LILX AOlI Yyl akK2dd R OShNa@el yiR2 ORBENBOGUA K &
function with a resultant aircraft heading change do not overshoot and do not cause
WL dzNy &4 Q ®

(v) The applicant should evaluate that the autopilot response to the RNP system fault by
simulating a representative fault consistent with the equipment architecturg. (gulling
the circuit breaker). This test should be done under various navigation modes.

(vi) The applicant should verify that modification of the flight plan does not impact on the
aircraft guidance until the flight plan and its modification is activateds Dehaviour
should be evaluated for various kinds of flight plan modifications (lateral revision,
constraint insertion/deletion, etc.) and for different procedure types (departure
procedures, emoute, manually inserted segment, arrival procedures, etc.).

(@) The applicant should verify that the flight technical error (FTE) does not exceed the FTE credits.
This test may not be necessary if the FTE has been previously established for the aircraft
concerned. One acceptable way of assessing FTE is to monitanebheured crossrack
deviation while either flying under autopilot control or flying manually using the navigation
display provided.

(h) Tests should verify proper operation of caution indications and lateral navigation interface.

() Normal flight manoeuvres shtdi not cause lossf-system sensor inputs and the system
dynamic response should be confirmed.

() The applicant should validate the navigational accuracy of reeitsor equipment in each
operating mode. In addition to overall system navigation performancastiqular test
requirements for navigational accuracy will vary depending on the particular sensors
integrated in the multisensor equipment and whether sensor accuracy performance data has
previously been obtained. The performance of each navigation sestsould be evaluated
separately and in combination with other sensors as applicable.

(5) Supplementary testing for lateral navigation in final approach

(@) For installations where the autopilot has not been modified and the RNP system provides ILS
like deviationsthe applicant should conduct several approaches:

(i)  while flying raw data, flight director, and coupled to the autopilot, as applicable;
(i)  while intercepting before and after the final approach fix (FAF),

and check that the autopilot response is appropriated that the displays are appropriate and
consistent within the cockpit.

The objective of this test is not to verify approach performance but to ensure that the RNP
system interfaces are compatible with the aircraft. In addition, the autopilot approach
funOdA2y Il ftAGe aK2dAd R 0SS S@lIfdad SR (2 SyadaNB
by some autopilots during approaches.

O
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CSACNS BOOK 2 Subpart @ Navigation (NAV)

For installations where the autopilot has been modified, the autopilot lateral control channel
performance has not been assesls or nonstandard deviations are provided (not i), the
approach performance will need to be evaluated by the applicant as per the latest revision of,
AMC1 to C35.1329, FAA AC 23C or FAA AC 2<.

For manual control to the approach flight patthe applicant should demonstrate that the
appropriate flight display(s) provide(s) sufficient information to maintain the approach path
and align with the runway or garound without excessive reference to other cockpit displays.

In order to ensure theystem operates properly, the applicant should evaluate the lateral full
scale deflection while on approach.

The applicant should evaluate how distance to go, course, bearing, etc., are displayed on all
flight deck presentations during approach procedurdsew stepdown fixes are included in
the navigation database.

(6) Supplementary testing for vertical navigation

(@)

The applicant should evaluate the autopilot response to the insertion of various altitude
O2yaidNrAylta AyGz2z GKS wbt aeadsSvyQa FfA3IKAG LI

i) WI¢ 2N®.MOf0OAGIdZRS O2yaili NI AYyaT

@i WwWr'e 2NI! . h+9Q IftdAGdZRS O2yaidNI AYyGT
i)y W' ¢Q FftGAGAZRS O2yaidNI AYyGT

(v, W2Lb5h2Q fGAGAZRS O2yailiNIAYyG®

The autopilot response should be evaluated under various conditions (different aircraft
configurations and speeds, different lateral pathadaransitions at the altitude constraint,
etc.).

(7) Supplementary testing for vertical navigation in final approach

(@)

(b)

For installations where the autopilot has not been modified and the RNP System provides ILS
like deviations, the applicant should conduct sel@pproaches:

()  while flying raw data, flight director and coupled to the autopilot, as applicable;
(i)  while intercepting before and after the final approach fix (FAF),

and check that the autopilot response is appropriate and that the displays are appepridt
consistent within the cockpit.

The obijective of this test is not to verify approach performance, but to ensure that the RNP
system interfaces are compatible with the aircraft. In addition, the autopilot approach
functionality should be evaluated to/ed dzNBE O2 YLJ GAO0Af AG& GAGK GKS
by some autopilots during approaches. For example, some autopilots depend upon a radio
FfGAYSGSNI 2N YARRES YINJSNI 6SFO2y LI aal 3sS Ay
to reduce oscillatig or aerodynamic instability when coupled to a glideslope signal during the

final approach phase. As PBN approaches do not have middle marker beacons, the autopilot
response needs to be evaluated when incorporating the PBN capability.

For installations whee the autopilot has been modified, the autopilot lateral control channel
performance has not been assessed, or #stemdard deviations are provided (not &),
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(€)

(d)

(e)

(f)

(9

(h)

(i)

Note:

0

(k)

()

CSACNS BOOK 2 Subpart @ Navigation (NAV)

then the approach performance will need to be evaluated by the applicant as per the latest
revision of AMC1 to C%%.1329, Appendix B of @9, FAA AC 2B7b or equivalent means.

For manual control to the approach flight path, the applicant should demonstrate that the
appropriate flight display(s) provide(s) sufficient information to maintaie #pproach path
and align with the runway or garound without excessive reference to other cockpit displays.

In order to ensure that the system operates properly, the applicant should evaluate the
vertical fullscale deflection while on approach.

A flight crew workload analysis when operating the RNP system in association with other
piloting requirements should be conducted by the applicant during all phases of flight and
found to be acceptable, including those nnarmal procedures that can be evaluatedflight.

Where the RNP System is capable of automatically intercepting a vertical path, the vertical fly
by and the autopilot response (if applicable) should be evaluated under different
configurations and winds.

If the equipment uses barometric input, éhapplicant should verify that the equipment
properly interprets the barometer reading. Special consideration should be given to manually
entering barometric corrections.

The initial certification of each BARMNAV system to be used for IFR approach ojpamat
should be based on a systgmerformance demonstration by recording the BARNAV
equipment vertical guidance and comparing it to the actual aircraft position along a pre
established vertical flight path. This evaluation can be made by using the acied path
and appropriate path definition.

Data should be gathered using a variety of descent rates, angles, and lateral navigation source
inputs available to the BAREZNAYV system.

GNSS SBAS LNAV/VNAV most closely emulate&%RAR@erformance.

When a Class A TAWS is installed and LPV minima are foreseen to be used, the applicant
should verify the interface between the TAWS and the RNP system by checking the excessive
downward deviation from the glide path.

When temperature compensation is enabletie applicant should ensure that the display of
corrected altitude(s) is consistent on all displays in the cockpit.

Where the RNP system provides both Barometric VNAV and SBAS/GNSS VNAYV, the applicant
should ensure that transitions from one source to tb#her do not result in transients or

jumps that would cause either a sudden change in aircraft position on the flight path or in
commands that could contribute to destabilisation of the aircraft.

Supplementary testing for applications for advanced RNP

(@)

(b)
(€)

The applicant should evaluate the aircraft response to the insertion of a hold to a manual
termination. This evaluation should be performed at different altitudes, under different wind
conditions, and for different aircraft operating speeds.

RF legs shouldebevaluated as detailed in Appendix D.

The use of different navigation accuracies (RNP values) between 0.3 Mkd should be
evaluated. The applicant should particularly evaluate the aircraft response to navigation
accuracy changes and should check that:
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() the display update following the navigation accuracy change is appropriate;

(i)  the display of the updated navigation accuracy is consistent with all displays in the
cockpit; and

(i) the steering response while the flight director and/or autopilot are/is coupledhe
RNP system during the navigation accuracy change is appropriate.
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APPENDIX D RF LEGEMONSTRATION TEMPES

AppD-11 Introduction

(1)

(2)

Applicantsmust demonstratethe | A NJO bipability@aperform all types of RFlegsthat can be
published on instrument proceduresas per the procedure design criteria. Appendix Dprovides
templatesthat are an acceptablemethod to demonstratean | A NJO ¢apabilityt ferform RFlegs.
Applicantsmay use engineeringsimulationsand/or aircraft for the flight test demonstrations. The
templates depict the various RFlegsthat procedure designersmay use when constructingactual
initial, intermediate, missedapproach, or final approactsegmentsfor RNPapproachesalongwith
SIDsand STARsApplicantsmay usethe templatesto create one or more approachproceduresat
the desired aerodromefor flight test demonstrationpurposesin visualmeteorologicalconditions
only. Theintent of such demonstrationssto streamlinethe airworthinessapprovalfor conducting
RFlegs.

The demonstration proceduresneed to include the depicted RFleg types shownin AppD2. To
increaseflight test efficiency, it is acceptablefor applicants to link the individual RFlegsthat are
depictedin the figuresby usingstraight segmentsto create WY § BIN2 O S Rodziangirating
the I A NJO dapabilityQd-Hwever,the reflex curvelegso Wi{dzNdhd de@dreasingadiusturns must
not have a straight segmentbetween the path terminators (see Figure 1lbelow for an example).
Thepoint isto demonstratethat the aircraftis capableof flyingthe varioustypesof turnsincluding
turns of minimumradius.

Note: Figure 1is only an exampleand is not intendedas the only possiblecombinationfor creating
efficientflight profiles.
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Figure 1: Examplerocedureprofiles

(3) It should be noted that the templates are designed for use on both RNP AR and standard RNP
approach procedures with RF legs. In addition, ghecedures created from the templates intend to
LINE @A RS & 2 Xifuatiohs ds dI8ansedugngeof the procedure design criteria applied. For
example, several RF leg radiere intentionally reduced to approach the 2Bgree RNRR flight
guidance system bardngle limits, given the design wind criteria and aircraft apptocategory C/D
in terms of aircraft speeds (12165 knots).

(4) AppD2 provides a basic description, illustration, and waypoint information for the RF legs.
A \Yest 3 dzA iR Ap@D-3 lists a recommendedtesting regimenand considerationgor test conduct,
but the applicantcantailor the test regimenasneeded.

(5) Thetest proceduresare designedfor an aerodromewith an elevation of approximatelyl 500 ft
MSL. Allturn radii were computed using expectedground speedsand altitudes basedupon the
1500t MSLaerodrome elevation. Theturn radii were adjustedso that the required bank angle,
giventhe adversewind input, would approachthe bank angle limitation noted in the procedure
designcriteria. Thewaypoint and navigationleg data is provided so that the procedurescan be
Wi NI vy to & locatidris@able to the applicant. Howeverthe elevationof the selected location
shouldbe within the rangeof 1 000¢2 000ft MSL toensurethat the designedturn radii and bank
anglesdo not changesignificantly.If the location usedhasan elevationoutside the 1 000¢2 000-ft
MSL rangeijt is the I LILJ A @s$pyhditsliyto ensurethe proceduresoffer adequate obstacle
clearanceand meet the bank anglelimits in the RHegdesigncriteria.
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AppD-21 Description of te$ procedures
Each of the procedures is described in this section along with an image for illustration.
AppD2.11 Departures

Designcriteria for departuresare currently being developed. Subsequentlywo procedureswere

designedusingknown criteria in addition to criteria featuresthat are likelyto be incorporated. One
of the proceduresmimics a conventional designat Boston Logan International Airporthat has
provendifficult for somehigh-performanceaircraftto use. Dug o environmental restrictionson the

ground track, the previousconventionalprocedureincorporatesa seriesof short track-to-fix (TF)
legsthat, when viewed from a larger perspective, W { 2 Bké asiesof RFlegswhen considering
that each of the waypoints are W ¥of éeRowever,in the conventionalformat, some FMSshave
difficulty with the short leg segments and, therefore, annunciate an inability to capture a

subsequentleg. Theresolution to this issueis the RFleg or a series of RFlegs that ensure
conformanceto the desiredgroundpath. TheW! f RX LJ- NEhdeMid Bigure 2incorporatesan

RFleg shortly after take-off followed by a straightclimbing segmentto a seriesof two backto-back
RHegswith reducingradii. Waypointinformationis shownin Table 1

WP12 ;ﬁ)
WP16

WP17

Figure 2: Abhadeparture
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Runway Transition Data - Noerthwest1 DEP

0B Waypoint | Distance | Leg [FOIFB|  Latitude tongitude | TC | Mc | Attude | speed | mEa |ARGRYSTIS | Atsenier Lon | Are Badiue
MACO:l pERRWI3 N3303 3548 | W07 51 17.81
WP10 WP 100 |CF| P | Nsabos0es |woorso2roe | 1382813228 | <2043
WP12 WP a7t |mF N33 02 3.01_| W07 45 05.27 N33045054 |WoeT473601| 300
WP12 WP 1003 |TF| FB | nsene1s81 |wosvssssi0 | 4837 | 4237 z30
WP15 WP 1838 | mF N3308 1476 | W87 14 40.04 N2s002033 |woerossets| 1170
WP1T WP 023 | mF N3T 50 56.88 | Wia7 15 10.74 250 2042138 |woer201e52| e

Waypoint Data

0B Waypaint CN’C Lat—l.ung Latitude Longitude I;at'rtude Lgnﬁi‘tudg !.alitude L;:m itude
enter (DMS.5 D [Deg) [D®, M.mm’} (D*, M.mm") (0" M S.s57) D 8.557)
WFPid WP 380250.65M-0875027.00W N 38.0474016 W ET.2408403 N3E 02.844 WOT 50.451 W38 02 60.65 W0a7 50 27.08
WP12 WP 380236 01M-N9745085 27 W M 38 0433358 W 0T FE14634 N3B 02 600 WOT 45 088 N33 D2 36.01 WOI7 45 0527
WP13 WP Y 380450 54M-N074735 01 W M 33 0807058 W 07 7EASE50 N3E 04 B42 WOT 47815 N33 04 50.54 WO97 47 36.21
WP14 WP 380915.81M-0973535.10W M 38.1543018 W 87.5830830 N3E 09.283 WOT 35585 N33 D9 15.81 W097 35 35.10
WP15 WP 380314.78M-007 1440.04W M 38.1374327 W 07.2444558 N3E 08.248 WOT 14.887 N33 08 14.78 WOI7 14 40.04
WPiE WP Y 380020.33M-0972545 14W M 33.0081485 W BT 42040845 M35 00.4388 WET 25768 N33 00 28.33 WO3T 25 46.14
WPIT WP 3IT5956.88M-0071510.74W M 37.0091334 W BT 2554842 M3T 50848 WET 15322 N37 59 66.B8 W0O37 15 16.74
WFi8 WP ¥ 380421.38M-00720 14.52W N 33.0723064 W ET.3373670 N3E 04.358 WOT 20.242 W33 04 21.28 WOa7 20 14.52
No FAA checks included.
Database Effective Dates
Database Date
NFDC 102002011
JEFFESEN A
FFP_OFFLINE A
AVNIS 121152011
benefits NiA
NACO MiA

Table 1: Alphadeparture waypoints

(2) TheW. NR &RJ NdhaeNiB Fgure 3consistsof an RFleg shortly after take-off followed by a
brief straight segment,then two backto-backRFlegswith a turn direction reversal. Theurn radii

alsovaryasthe aircraft climbsandincreasegerformance. Waypointinformation is shownin Table
2.

KHUT

WWHOS .?'

WWPOS

Figure 3:Bravodeparture
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Runway Transition Data - Southwest1 DEP

0B Waypoint | Distance | Leg |[FOIFB|  Latitude Longitude | TC | MC | Atitude | Speed | MEA | i Gererlat | At Contsr Lon) A Botiue
NACO:|  pERRW31 N33 04 27.15 | WO0S7 52 15.80
WPO1 WP 100 | cF | 7B [ W38051197 | woo7 530642 [313.07 21227 -3042
WPD3 WP 540 | RF N33 04 07.23_ | WO97 50 4D.21 N3E03 D074 | WOSTEE 5072 | a0
WP05 WP 200 |TF| FB | N38021313 |woeaooor7s |1es2a] 1ez0a
WP0& WP 553 | RF M37 50 58.37 | W094 DA 05.17 230 M3ED3 10.16 |WO2BD44166 | 352
WP08 WP 7.86 | RF N37 56 12.81 | W094 13 30.08 250 N375541.30 |WO02B0751.60 ] 450
Waypoint Data
. Wavaint Arc Lat-Lon, Latitude Longitude Latitude Longitude Latitude Longitude
aypain Center {DM5.5 {Deg) (Deg) {D°. M.mm} (D7, M.mm’} (D" M §.s57) {D° M’ 5.557)
WP01 WP 380511.07M-0975306.40W | N33.0386585 | W 27.8851350 N385 05.200 WET 53.108 N33 0511.87 | w097 53 0642
WP03 WP 360407.23M-0975040.91W | N33.0836757 | W 97.9845032 M3E 04.121 WET 58.870 N33 04 D7.23 | WO97 5B 40.21
WP04 WP v | 380200.74N-0075550.72W | M 330597067 | W 97.0333667 M3E 03.152 WET 55.995 N33 03D0.74 | W097 65 50.72
WFOS5 WP 380213.13M-0930027 73W | N 330389801 W 280077030 M38 02219 WO 00.462 N33 02 1313 | W093 002773
WPO0E WP 375058.37M-0030805.17W | N 37.0005476 | W 98.1014351 N37 50,873 WO 06 025 N37 50 5B.37 | w093 06 05.17
WPO7 WP ¥ | 380310.18M-0090441.65W | N 33.0553211 W 98 0782353 N3803.319 WO 04 894 N330310.16 | W093 04 41.65
WP08 WP 375812.81M-00313300awW | N370333388 | wes 2250030 N37 58.330 WEB 13 501 N37 58 10.81 w003 13 30.08
WPD9 WP ¥ | 375541.30N-00890751.90W | N 37.0281203 | W 281310840 N37 55,633 WEB 07 885 N37 5541.30 | W09 07 51.80
No FAA checks included.
Database Effective Dates
Database Date
NFDC 10/20/2011
JEPPESEN NIA
FP_OFFLINE NIA
AVNIS 12/15/2011
bensfits MIA
NACO MIA

(1)

Table 2: Bravo departure waypoints

AppD2.21 Arrival

A single arrival was designedieh is similar to a previously studied design at Fargo, North Dakota,
USA. As the aircraft descends and decelerates, it follows a path that consists of a series of RF legs
with a reversal of the turn direction after the first turn. The second directidmal consists of two
backto-back RF legs with decreasing radii. The arrival is shotigume 4and waypoint information

is shown inTable3.

KHUT

WP524
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Figure 4:Arrival

Table 3: Arrival waypoints
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