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@ Introduction

Introduction

This Civil Aviation Guidance Material 6008 Part Ill (CAGM — 6008 (lll)) is issued by the Civil
Aviation Authority of Malaysia (CAAM) to provide guidance on the operational approval
process in the context of performance-based navigation (PBN). It is intended for operators
involved for the approval of PBN operations., pursuant to Civil Aviation Directives 6 Part 1 —
Commercial Air Transport (CAD 6 Part 1 — CAT), Civil Aviation Directives 6 Part 2 — General
Aviation (CAD 6 Part 2 — GA) and Civil Aviation Directives 6 Part 3 - Helicopters (collectively
referred to as “CAD”).

Organisations may use these guidelines to ensure compliance with the respective provisions
of the relevant CAD’s issued. Notwithstanding the Regulation 204 and Regulation 205 of the
Malaysian Civil Aviation Regulations 2016 (MCAR 2016), when the CAGMs issued by the
CAAM are complied with, the related requirements of the CAD’s may_be deemed as being
satisfied and further demonstration of compliance may not be required.

(Captaip/Thester Voo Chee Soon)
Chief Executive Officer
Civil Aviation Authority of Malaysia
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@ Introduction

Civil Aviation Guidance Material components and Editorial practices

This Civil Aviation Guidance Material is made up of the following components and are defined
as follows:

Standards: Usually preceded by words such as “shall” or “must”, are any specification for
physical characteristics, configuration, performance, personnel or procedure, where uniform
application is necessary for the safety or regularity of air navigation and to which Operators
must conform. In the event of impossibility of compliance, notification to the CAAM is
compulsory.

Recommended Practices: Usually preceded by the words such as “should” or “may’”, are any
specification for physical characteristics, configuration, performance, personnel or procedure,
where the uniform application is desirable in the interest of safety, regularity or efficiency of
air navigation, and to which Operators will endeavour to conform.

Appendices: Material grouped separately for convenience, but forms part, of the Standards
and Recommended Practices stipulated by the CAAM.

Definitions: Terms used in the Standards and Recommended Practigés which are not self-
explanatory in that they do not have accepted dictionary meanings. A'definition does not have
an independent status but is an essential part of each Standardyand Recommended Practice
in which the term is used, since a change in the meaninggof the term would affect the
specification.

Tables and Figures: These add to or illustrate a/Standard or Recommended Practice, and
which are referred to therein, form part of the associated Standard or Recommended Practice
and have the same status.

Notes: Included in the text, where approepriate, Notes give factual information or references
bearing on the Standards or Recoffimended Practices in question but not constituting part of
the Standards or Recommended Praciices;

Attachments: Material supplementary to the Standards and Recommended Practices or
included as a guide to their application.

The units of measurement used in this document are in accordance with the International
System of Units (Sh).as specified in CAD 5. Where CAD 5 permits the use of non-Sl alternative
units, these arehown in parentheses following the basic units. Where two sets of units are
quoted it must not be assumed that the pairs of values are equal and interchangeable. It may,
however, be inferred that an equivalent level of safety is achieved when either set of units is
used exclusively.

Any reference to a portion of this document, which is identified by a number and/or title,
includes all subdivisions of that portion.

Throughout this Civil Aviation Guidance Material, the use of the male gender should be
understood to include male and female persons.
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Record of Revisions
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@ Chapter 1 — Performance — Based Navigation

1 Performance-Based Navigation
1.1 Introduction
1.1.1 Conventional navigation is dependent upon ground-based radio navigation aids.

It has been the mainstay of aviation for the last seventy years, and pilots,
operators, manufacturers and ANSPs are all familiar with the associated
technology, avionics, instrumentation, operations, training and performance.

1.1.2 Performance-based avigation (PBN) detailed in the Performance-based
Navigation (PBN) Manual (ICAO Doc 9613), is based upon area navigation
principles. While various methods of area navigation have been in existence for
many years, the widespread use of area navigation as a primary navigation
function is a more recent phenomenon. The PBN concept is intended to better
define the use of area navigation systems and is expectedto replace many of the
existing conventional navigation routes within the nexts#wenty years.

1.1.3 The fundamentals of PBN operations are grelatively” straightforward, and
operational approval need not be a complicated progé€ss for either applicant or
regulator. However, the transition to new,technolegy, new navigation and new
operational concepts and the dependénce ‘on*“data-driven operations require
careful management. The PBN operationalapproval process is intended to ensure
that the appropriate level of oversight<issprovided for all PBN operations in an
environment where there are gérgently'many variables in terms of State regulations
as well as experience in the related equipment, engineering and operational
issues. In this way, the bengefitsiof PBN will be achieved consistently and safely.

1.14 The key to successful PBN implementation is knowledge and experience. This GM
is intended to aSsist in improving this level of knowledge.

1.2 Definitions

Aircraft-based augmentation system (ABAS) is an augmentation system that augments
and/or integrates, the information obtained from the other GNSS elements with information
available on board‘the aircraft.

Note.— The most common form of ABAS is receiver autonomous integrity monitoring (RAIM).

Airspace concept is an airspace concept describes the intended operations within an
airspace. Airspace concepts are developed to satisfy explicit strategic objectives such as
improved safety, increased air traffic capacity and mitigation of environmental impact.
Airspace concepts can include details of the practical organization of the airspace and its users
based on particular CNS/ATM assumptions, e.g. ATS route structure, separation minima,
route spacing and obstacle clearance.

Airworthiness inspector (AWI) is a representative of the Civil Aviation Authority of Malaysia
in charge of initial authorisation and/or continued oversight of the operator’'s maintenance and
engineering organisation and processes. The assessment performed by the AWI may include
(but not be limited to):

a) the adequacy of maintenance facilities, equipment and procedures;
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b) the adequacy of the training programmes and competence of employees;

c) the adequacy of the programme or schedule for periodic maintenance and overhauls;
and

d) the airworthiness of the aircraft.

Approach procedure with vertical guidance (APV) is an instrument procedure which
utilizes lateral and vertical guidance but does not meet the requirements established for
precision approach and landing operations.

Area navigation defines a method of navigation which permits aircraft operation on any
desired flight path within the coverage of ground or space-based navigation aids or within the
limits of the capability of self-contained aids, or a combination of these.

Note.— Area navigation includes Performance-based Navigation as well as other RNAV
operations that do not meet the definition of Performance-based Navigation.

Area navigation route is an ATS route established for the use of aircraft.,capable of employing
area navigation.

ATS surveillance service is a term used to indicate a service pfovided'directly by means of
an ATS surveillance system.

ATS surveillance system is a generic term meaning yariously #ADS-B, PSR, SSR or any
comparable ground-based system that enables the identifieation of aircraft.

Note.— A comparable ground-based system istone that has been demonstrated, by
comparative assessment or other methodology, to have a level of safety and performance
equal to or better than monopulse SSR.

Cyclic redundancy check (CRC) refegs to“a,mathematical algorithm applied to the digital
expression of data that provides a lexel offassurance against loss or alteration of data.

Flight operations inspector (FOINNs%a representative of the Civil Aviation Authority of
Malaysia in charge of initial authorisation and/or continued oversight of the operator’s flight
operations organisation and processes. The assessment performed by the FOI may include
(but not be limited to):

a) the adequagy of flight operations facilities, equipment and procedures;
b) the adequacy'ef the training programmes and competence of employees; and
c) the adequacy of the programme to ensure safe operations of the aircraft.

Mixed navigation environment is an environment where different navigation specifications
may be applied within the same airspace (e.g., RNP 10 routes and RNP 4 routes in the same
airspace) or where operations using conventional navigation are allowed in the same airspace
with RNAV or RNP applications.

Navigation aid (NAVAID) infrastructure refers to space-based and or ground-based
NAVAIDs available to meet the requirements in the navigation specification.

Navigation application means the application of a navigation specification and the
supporting NAVAID infrastructure, to routes, procedures, and/or defined airspace volume, in
accordance with the intended airspace concept.

Note.— The navigation application is one element, along with communications, ATS
surveillance and ATM procedures which meet the strategic objectives in a defined airspace
concept.
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Navigation function is the detailed capability of the navigation system (such as the execution
of leg transitions, parallel offset capabilities, holding patterns, navigation databases) required
to meet the airspace concept.

Note.— Navigational functional requirements are one of the drivers for the selection of a
particular navigation specification. Navigation functionalities (functional requirements) for each
navigation specification can be found in Volume II, Parts B and C.

Navigation specification are a set of aircraft and aircrew requirements needed to support
Performance-based Navigation operations within a defined airspace. There are two kinds of
navigation specification:

RNAV specification. A navigation specification based on area navigation that does not
include the requirement for on-board performance monitoring and alerting, designated
by the prefix RNAV, e.g. RNAV 5, RNAV 1.

RNP specification. A navigation specification based on area nawvigation that includes
the requirement for on-board performance monitoring and aletting, ‘designated by the
prefix RNP, e.g. RNP 4, RNP APCH.

Note.— Volume Il of this manual contains detailed¥guidance on navigation
specifications.

Performance-based navigation is defined as area_navigation based on performance
requirements for aircraft operating along an ATS route, onjan’instrument approach procedure
or in a designated airspace.

Note.— Performance requirements are expressed in navigation specifications in terms of
accuracy, integrity, continuity and functiénality needed for the proposed operation in the
context of a particular airspace concept, Availability of GNSS SIS or some other NAVAID
infrastructure is considered within thé=airspace concept in order to enable the navigation
application.

Procedural control refers tomairtraffic control service provided by using information derived
from sources other than an ATS surveillance system.

Receiver autonomaus, integrity monitoring (RAIM) is a form of ABAS whereby a GNSS
receiver processor‘determines the integrity of the GNSS navigation signals using only GPS
signals or GPS<ignals augmented with altitude (baroaiding). This determination is achieved
by a consistencyaecheck among redundant pseudo-range measurements. At least one
additional satellite needs to be available with the correct geometry over and above that needed
for the position estimation, for the receiver to perform the RAIM function.

RNAYV operations refers to aircraft operations using area navigation for RNAV applications.
RNAYV operations include the use of area navigation for operations which are not developed
in accordance with this manual.

RNAYV system is defined as a navigation system which permits aircraft operation on any
desired flight path within the coverage of station-referenced navigation aids or within the limits
of the capability of self-contained aids, or a combination of these. An RNAV system may be
included as part of a flight management system (FMS).

RNP operations refers to aircraft operations using an RNP system for RNP navigation
applications. Explanation of Terms
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RNP route is an ATS route established for the use of aircraft adhering to a prescribed RNP
navigation specification.

RNP system is an area navigation system which supports on-board performance monitoring
and alerting.

Satellite-based augmentation system (SBAS) is a wide coverage augmentation system in
which the user receives augmentation information from a satellite-based transmitter.

Standard instrument arrival (STAR) is defined as a designated instrument flight rule (IFR)
arrival route linking a significant point, normally on an ATS route, with a point from which a
published instrument approach procedure can be commenced.

Standard instrument departure (SID) is defined as a designated instrument flight rule (IFR)
departure route linking the aerodrome or a specified runway of the aerodrome with a specified
significant point, normally on a designated ATS route, at which the en-route phase of a flight
commences.

1.3 Abbreviations

AAIM = Aircraft autonomous integrity monitoring
AC = Advisory Circular

ACCUR = Accuracy

AFARP = As far as reasonably practical

AFM = Aircraft flight manual

AGL = Above ground level

AHRS = Attitude and heading referencessystem
AIP = Aeronautical informatienspublication
AIRAC = Aeronautical informationtregulation and control
ALARP = As low as reasaenablyypractical

AMC = Acceptable means,of compliance
AMM = Aircraft maintenance manual

ANPE = Actual mavigation performance error
ANSP = Air navigation'service provider

AO = Air operator

AOC = Airioperator certificate

AP = Auto pilot

AR 3 Authorization required

A-RNP = Advanced RNP

ARP = Aerodrome reference point

ASE = Altimetry system error

ATC = Air traffic control

ATCO = Air traffic controller

ATIS = Automatic terminal information service
AWI = Airworthiness Inspector

Baro-VNAV = Barometric VNAV

B-RNAV = Basic RNAV

BG = Body geometry

CA = Certificating authority

CAA = Civil aviation authority

CAAP = Civil aviation advisory publication
CASA = Civil Aviation Safety Authority (Australia)
CAT = Commercial air transport

CCF = Common cause failure

CDI = Course deviation indicator

Cbu = Control display unit
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CRC
cs
DA
DA/H
DF
DGCA
DME
DOP
DR
EASA
EGPWS
EHSI
ENR
EPE
ETSO
EUROCAE
FA
FAA
FAF
FAP
FAS
FCOM
FD
FDE
FGS
FM
FMS
FOI
FOSA
FPA
FPL
FRT
FSD
FSTD
FTE
FTP
GA
GNSS
GPS
HA
HAL
HF
HFOM
HIL
HM
HPL
HIS
IAF
IF
IFP
IFR
INS
IRS
IRU
ISAD

Issue 01/Rev 00

Cyclic Redundancy Check
Certification specification

Decision altitude

Decision altitude/height

Direct to a fix

Directorate General of Civil Aviation
Distance measuring equipment
Dilution of precision

Dead reckoning

European Aviation Safety Agency
Enhanced ground proximity warning system
Electronic Horizontal Situation Indicator
En-route

Estimated position error

European Technical Standards Order
European Organization for Civil Aviation Equipment
Fix to an altitude

Federal Aviation Administration

Final approach fix

Final approach point

Final approach segment

Flight crew operations manual

Flight director

Fault detection and exclusign

Flight guidance system

Fix to a manual termipation

Flight managemenissystém

Flight Operationgfingpector

Flight operational safety assessment
Flight path angle

Flight plam

Fixed radius trkansition

Full-seale deflection

Flight simulation training device
Rlight technical error

Eictitious threshold point

General aviation

Global navigation satellite system
Global positioning system
Holding/racetrack to an altitude
Horizontal alert limit
Holding/racetrack to a fix

Horizontal figure of merit

Horizontal integrity limit
Holding/racetrack to a manual termination
Horizontal protection limit

Horizontal situation indicator

Initial approach fix

Initial fix

Instrument flight procedure
Instrument flight rules

Inertial navigation system

Inertial reference system

Inertial reference unit

ISA deviation
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L/DEV
LCD
LNAV
LOA
LOFT
LOI

LP

LPV
LRNS
LTP
MAPt
MASPS
MCDU
MDA
MDA/H
MEL
MMEL
MOC
MOPS
MSA
NAS
NAV
NAVAID
NDB
NM
NOTAM
NPS
NSE
OCA/H
OEl
OEM
oM
OPS-SPEC
PA
PBN
PDE
PFD

PM
P-RNAV
QRH
RAIM
RF
RNAV
RNP
RNP APCH
RNP AR
RSS
RVSM
SAAAR
SAM
SB
SBAS
SID

SIS

SL
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Lateral deviation

Liquid crystal display

Lateral navigation

Letter of authorization

Line Oriented Flight Training

Loss of integrity

Localizer performance

Localizer performance with vertical guidance
Long range navigation system
Landing threshold point

Missed approach point

Minimum aviation system performance standard
Multifunction control display unit
Minimum descent altitude

Minimum descent altitude/height
Minimum equipment list

Master minimum equipment list
Minimum obstacle clearance
Minimum operational performance standards
Minimum sector altitude

National airspace system (USA)
Navigation

Navigation aid

Non-directional radio beacon

Nautical mile

Notice to airmen

Navigation performancesscalés
Navigation systemerror

Obstacle clearance altitude/height
One-enginedineperative

Original equipment manufacturer
Operations manuals

Operations _specification

Precision approach
Rerformance-based navigation
Raosition definition error

Primary flight display

Pilot monitoring

Precision RNAV

Quick reference handbook

Receiver autonomous integrity monitoring
Radius to fix

Area Navigation

Required navigation performance
RNP approach

RNP authorization required

Root sum squared

Reduced vertical separation minimum

Special aircraft and aircrew authorization required South American

Specific Approvals Manager
Service bulletin

Space-based augmentation system
Standard instrument departure
Signal-in-space

Service letter
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SOP
SPA
STAR
sTC
TAS
TAWS
TC
TCDS
TF
TGL
TLS
TOGA
TSE
TSO
VA
VAE
V/DEV
VEB
VHF
Vi
VM
VMC
VNAV
VOR
VTF
WAAS
WDM
WPR
WPT

Standard operating procedure
Specific approvals

Standard arrival route
Supplemental type certificate
True airspeed

Terrain awareness warning system
Type certificate

Type certificate data sheets
Track to a fix

Temporary guidance leaflet
Target level of safety
Take-off/go-around

Total system error

Technical standard order
Heading to an altitude

Vertical angle error

Vertical deviation

Vertical error budget

Very high frequency

Heading to a manual intercept
Heading to a manual termination
Visual meteorological condition
Vertical navigation

VHF omnidirectional radio range
Vector to final

Wide area augmentation

Wiring diagram manual
Waypoint resolutionyerror
Waypoint

1.4 PBN Overview

1.4.1

1.4.2

Area navigatien“systems evolved in a manner similar to conventional ground-
based foutes™and procedures. The early systems used very high frequency
omnidirectional radio range (VOR) and distance measuring equipment (DME) for
estimatingstheir position in domestic operations, and inertial navigation systems
(INSY were employed in oceanic operations. In most cases a specific area
navigation system was identified, and its performance was evaluated through a
combination of analysis and flight testing. In some cases, it was necessary to
identify the individual models of equipment that could be operated within the
airspace concerned. Such prescriptive requirements resulted in delays in the
introduction of new area navigation system capabilities and higher costs for
maintaining appropriate certification. The PBN concept was developed with
globally applicable performance requirements, detailed in accompanying
navigation specifications, in order to avoid these high costs and delays.

The PBN concept requires that the aircraft area navigation system performance
be defined in terms of the accuracy, integrity, availability, continuity and
functionality necessary to operate in the context of a particular airspace concept.
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Appropriate positioning sensors are also identified; these may include VOR/DME,
DME/DME, GNSS and/or inertial systems. Performance is detailed in a navigation
specification in sufficient detail to facilitate global harmonization. The navigation
specification not only lays out the aircraft system performance requirements but
also the aircrew requirements in terms of crew procedures and training, as well as
any appropriate maintenance requirements, such as the provision of navigation
databases.

14.3 Area navigation systems are described in more detail in Appendix 1
1.5 RNAV and RNP

1.51 RNAV specifications were developed to support existing capabilities in aircraft
equipped with area navigation systems which, in the general case, were not
designed to provide on-board performance monitoring”and “alerting. RNAV
specifications are similar to RNP specifications but de net reguire an on-board
performance monitoring and alerting capability.

1.5.2 RNP specifications developed from a need to support operations that require
greater integrity assurance, where the pilot is\able 1o detect when the navigation
system is not achieving, or cannot guaranteefwith appropriate integrity, the
navigation performance required for thewoperation. Such systems are known as
RNP systems. RNP systems provide greater assurance of integrity and, hence,
can offer safety, efficiency, capacity and other operational benefits.
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1.6 Navigation Specifications
The navigation specifications in Table 1-1 have been published to date.

Table 1-1. Navigation specifications published to date

Flight Phase
En-route . Approach
Navigation oceanic En-route Arrival Departuire

specification remote continental Initial Intermediate Final Missed
RNAV 10 10
RNAYV 52 5 5
RNAYV 2° 2 2
RNAV 1° 1 1 1 1 1°
RNP 4 4
RNP 2 2 2
Advanced RNP¢ 2¢ 2or1 1 1 1 0.3 1¢
RNP 1 1f 1 1 1¢
RNP 0.3¢9 0.3 0.3 0.3 0.3 - 0.3
RNP APCH 1 1 0.3 1¢0or 0.3
RNP AR APCH 1-0.1 1-0.1 0.3-0.1 1-0.1)

Notes:
a) RNAV 5 is an en-route navigation specification which may be used for the initial

f

9)
h)

J)
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part of a STAR outside 30NM and above MSA.
RNAV 1 and RNAV 2 are\issued as a single approval.

Applies only once'&0m (40 m CAT H) obstacle clearance has been achieved
after the startof climb.

A-RNP also permits a range of scalable RNP lateral navigation accuracies
Optional;, requires higher continuity.

Beyond#30 NM from the airport reference point (ARP), the accuracy value for
alerting becomes 2 NM.

The RNP 0.3 specification is primarily intended for helicopter operations.

The RNP APCH navigation specification is divided into two sections. RNP 0.3 is
applicable to RNP APCH Section A (LNAV and LNAV/VNAYV). Different angular
performance requirements are applicable to RNP APCH Section B (LP and LPV).

This value applies during the initial straight-ahead missed approach segment for
RNP APCH Section B (LP and LPV).

If less than RNP 1 is required in the missed approach, the reliance on inertial to
cater for loss of GNSS in final means that accuracy will slowly deteriorate, and
any accuracy value equal to that used in final can be applied only for a limited
distance

CAGM 6008 (Il) - PBN 1-9
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1.7 PBN Applications

1.7.1 A navigation application uses a navigation specification and the associated
navigation infrastructure to support a particular airspace concept. This is illustrated

in Figure 1-1.

RNAV 2 \\\

RNP 4

Enroute

Oceanic

~~ R’Vm,;

K‘N R

Appran\—

',,

Figure 1-1. Navigation specifications to support a particular-airspace concept
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2 Certification and Operational Approval
21 Overview
2.1.1 The PBN concept requires that the aircraft meets certain airworthiness certification

standards, including the necessary navigation system performance and
functionality, to be eligible for a particular application and that the operator has
operational approval from the appropriate regulatory body before the system can
be used. A PBN navigation specification operational approval is an approval that
authorizes an operator to carry out defined PBN operations with specific aircraft in
designated airspace. The operational approval for an operator may be issued
when the operator has demonstrated to the CAAM that the specific aircraft are in
compliance with the relevant airworthiness standards and that the continued
airworthiness and flight operations requirements are satisfied.

a) The airworthiness element ensures that the aircraft/meets the aircraft eligibility
and safety requirements for the functions and€{pesformance defined in the
navigation specifications (or other referenced certifieation standards) and the
installation meets the relevant airworthiness ‘stap@ards, (e.g. U.S. 14 CFR
Part 25/EASA CS-25 and the applicableAC/AMC). The AC/AMC may also
include other non-navigation equipmentirequired to conduct the operation
such as communications and surveillance equipment.

b) The continued airworthiness’element of the operational approval is not directly
addressed in the PBN manual since it is inherent in the aircraft airworthiness
approval through the airworthiness requirements, (i.e. U.S. 14 CFR
25.1529/EASA CS=25%1529,) but the operator is expected to be able to
demonstrate that the navigation system will be maintained compliant with the
type design” Formpavigation system installations there are few specific
continued airworthiness requirements other than database and configuration
management, systems modifications and software revisions, but the element
is “included for completeness and consistency with other CNS/ATM
operational approvals, e.g. RVSM.

c) 4he flight operations element considers the operator’s infrastructure for
conducting PBN operations and flight crew operating procedures, training and
competency demonstrations. This element also considers the operator's MEL,
operations manual, checklists, instrument flight procedure approval
processes, navigation database validation procedures, dispatch procedures,
etc.

This is illustrated in Figure 2-1
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CAD’s

CAAM

Requirements

Operational approval

!

Airworthiness

!

Aircraft requirements

l

Continued
airworthiness

!

&

ght operations

!

Operating procedures

Route guide
Function MEL
Performance Training
Installation Competency
Design standards Continued competency
Competency
AN Regulatory
AMC infrastructure
G
Certification procedures
Business systems
Training competency
Figure 2-1. Overview of operational approval responsibilities
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2.2

2.21

222

223

State regulatory responsibilities

Normally, individual States develop national regulatory material which address the
PBN applications relevant to their airspace or relevant to operations conducted in
another State by the operators and aircraft registered in that State. Therefore, prior
to conducting PBN operations, the operator would require approval from the
individual States.

There may be up to three different States and regulatory agencies involved in
operational approval:

a) State of Design/Manufacture: The organization which has designed the
aircraft applies for a type certificate (TC) from the State of Design. The State
of Design also approves the master minimum equipment list (MMEL), the
mandatory maintenance tasks and intervals, and thesaircraft flight manual
(AFM) and its amendments, which determine théy\PBN) capabilities and
limitations of the aircraft. A State of Design, whieh maybe different from the
State which issued the original TC, may issue a desigh change approval for
an aircraft as a supplemental type certificate (STC)s

b) State of Registry: The State of Registry, is,the” State in which the aircraft is
registered. The State of Registry isi resp@nsible for the airworthiness of the
aircraft. It approves the aircraftgmaintenahce programme, in accordance with
its regulations, and issues theygertificate of airworthiness. It also approves
aircraft repairs and modifications (as stand-alone modifications or as STCs).
For general aviation, the'State“of Registry approves the minimum equipment
list (MEL) and the conduct'of specified PBN operations.

c) State of the Operator: The state of the operator (which may be different from
the State of Registfy for commercial air transport operations) usually accepts
the aircraft\maintenance programme and approves the MEL, the flight crew
trainingmprogrammes and the conduct of specified PBN operations, in
accordance with its regulations.

Note T 2/2.3 describes general definitions of the different types of States.

Note 2. — For example, when a 9M registered aircraft is operated by a Malaysian
AOC holder, the State of Registry and State of the Operator is the same.

Usually, the CAAM does not re-approve technical data approved by another State.
Re-approving already approved technical data effectively transfers the regulatory
responsibility for that data to the CAAM as its re-approving the data with respect
to aircraft registered under its jurisdiction. When the CAAM does use technical
data approved by another State, the CAAM will review the data, determine that
the data are acceptable for use, and formally accept the data; in this way, the
regulatory responsibility remains with the State that originally approved the data.
An example of regulatory text is provided in Appendix 2.
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23

2.3.1

2.3.2

233

234

Operational approval

Operational approval is usually the responsibility of the CAAM for commercial air
transport operations and the State of Registry for general aviation operations.

The following factors usually influences CAAM’s decision to require a formal
operational approval process and specific documentation of approval:

a) the degree of linkage to the basis for aircraft/avionics certification, i.e. whether
the aircraft, including its RNAV or RNP navigation system, has an
airworthiness approval covering the type of envisaged PBN operations;

b) the complexity of the PBN operation and the level of associated challenges to
operators and regulators;

c) the maturity of the related operational concept and systems and, specifically,
whether the issues are well understood and relativelysstable;

d) the risk associated with improper conduct of operationssand operator-specific
safety expectations, as well as those of thigd parties in the air and on the
ground;

e) the availability of appropriate training, “and checking standards and
procedures for the respective type ‘of PBN operations (mainly for pilots but
also for maintenance and dispatcherpersonnel, as appropriate); and

f) the promulgation of infofmation ffom holders of TCs to air operators (e.g.
MMEL and training requirements) throughout the life cycle of the aircraft.

CAAM's decisions in thisyarea are based upon balancing the efficient use of
available regulatory resources to ensure proper initial operator compliance and to
promote ongoing operational safety, while also enabling the use of new
technologies ‘andwepeérations in the interest of enhanced safety and efficiency.

In orderfytonfacilitate expedited approvals, provided all airworthiness and
operational' requirements are satisfied, CAAM may “bundle” certain operations,
partigularly by flight phase, thereby allowing for leveraging of an operator’s higher-
level capabilities (see Figure 2-2). For example, an operator approved for RNP 1
operations might be readily approved for RNAV 1 operations provided guidance is
in place. The CAAM may also approach certain operations, such as those shown
in the shaded area of Figure 2-2, as having less operational risk if adequate control
mechanisms are implemented overall.
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Oceanic/Remote En route Terminal Approach
Advanced RNP AR
Advanced RNP Advanced RNP Advanced RNP RNP APCH
RNP 2 RNP 2 RNP 1
RNP APCH
Parts A and B
RNP 4 RNAV 1 and RNAV 2 RNAV 1 and RNAV 2
RNAV 10 O
(designated RNP 10) RNAV'5

235

2.3.6

2.3.7

Issue 01/Rev 00

Figure 2-2: Bundling of navigation specifications

General aviation operators may notbe) requifed to follow the same authorization
model as commercial operatorsgalthough”a State may determine that a letter of
authorization (LOA) is also nécessary*for general aviation (GA). Alternatively, a
State may determine that a GA aircraft may operate on a PBN route/procedure
provided that the operatog, has“ensured that the aircraft has suitably approved
equipment (is eligible), the“navigation database is valid, the pilot is suitably
qualified and current with respect to the equipment, and adequate procedures (and
checklists) arel.in place. Another consideration may be the ability of certain
operators to dociment home State approval(s) for international operations. As
such, issuanceof a formal, specific approval may also be appropriate if only as an
optien to facilitate recognition by foreign States.

Seedhttp://www.icao.int/safety/PBN, for example, approaches to operational
approvals for commercial air transport and GA operations.

Note 1. — RNP 0.3 has not been included because it primarily deals with helicopter
operations with specific applications.

Note 2. — An RNP 4 navigation specification contains additional requirements
beyond navigation.

The operational approval assessment must take account of the following:

a) aircraft eligibility and airworthiness compliance (any limitations, assumptions
or specific procedures considered in the framework of the airworthiness
approval must be addressed);

b) operating procedures for the navigation systems used;
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@ Chapter 2 — Certification and Operational Approval

c) control of operating procedures (documented in the operations manual);

d) flight crew initial training and competency requirements and continuing
competency requirements;

e) dispatch training requirements; and

f)  control of navigation database procedures. Where a navigation database is
required, operators need to have documented procedures for the
management of such databases. These procedures will define the sourcing
of navigation data from approved suppliers, data validation procedures for
navigation databases and the installation of updates to databases into aircraft
so that the databases remain current with the AIRAC cycle. (For RNP AR
applications, the control of the terrain database used by TAWS must also be
addressed.)

238 Aircraft eligibility

2.3.8.1 An aircraft is eligible for a particular PBN application psévided there is a clear
statement in:

a) theTC;or
b) the STC; or
c) the associated documentation’™— AFM or equivalent document; or

d) a compliance statement from the manufacturer, which has been approved
by the State of Désign.and accepted by the State of Registry or the State
of the Operatef, ifidifferent.

The operatorymustthaye a configuration list detailing the pertinent hardware and
software components and equipment used for the PBN operation.

2.3.8.2 The J Ciis therapproved standard for the production of a specified type/series
of aircraft.®The aircraft specification for that type/series, as part of the TC, will
generally include a navigation standard. The aircraft documentation for that
type/series will define the system use, operational limitations, equipment fitted
and the maintenance practices and procedures. No changes (modifications)
are permitted to an aircraft unless the CAAM either approves such changes
through a modification approval process or STC, or accepts technical data
defining a design change that has been approved by another State.

2.3.8.3 An alternate method of achieving the airworthiness approval of the aircraft for
PBN operations is for the aircraft to be modified in accordance with approved
data (e.g. STC, minor modification, FAA Form 8110-3).

2384 One means of modifying an aircraft is the approved service bulletin (SB) issued
by the aircraft manufacturer. The SB is a document approved by the State of
Design to enable changes to the specified aircraft type, and the modification
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2.3.85

2.3.8.6

then becomes part of the type design of the aircraft. Its applicability will normally
be restricted by airframe serial number. The SB describes the intention of the
change and the work to be done to the aircraft. Any deviations from the SB
require a design change approval; any deviations not approved will invalidate
the SB approval. The CAAM accepts the application of an SB and changes to
the maintenance programme, while the State of the Operator accepts changes
to the maintenance programme and approves changes to the MEL, training
programmes and operations specifications. An OEM SB may be obtained for
current-production or out-of-production aircraft.

For recently manufactured aircraft, where the PBN capability is approved under
the TC, there may be a statement in the AFM limitations section identifying the
operations for which the aircraft is approved. There is also usually a statement
that the stated approval does not itself constitute an appraoval for an operator to
conduct those operations.

In many cases for legacy aircraft, while the aircraftis,€apable of meeting all the
airworthiness requirements of a PBN navigatien specifiCation, there may be no
clear statement in the applicable TC or STC or asseCiated documents (AFM or
equivalent document). In such cases,the “aircraft manufacturer may elect to
issue an SB with an appropriate AFM update or instead may publish a
compliance statement in the foron”of, a“letter, for simple changes, or a detailed
aircraft-type-specific documentifer more complex changes. The State of
Registry may determine thattan AEM change is not required if it accepts the
OEM documentation. Table, 2-14ists the possible scenarios facing an operator
who wishes to obtaimyapproval for a PBN application, together with the
appropriate courses oftaction.

Note.— ThegEuropean Aviation Safety Agency (EASA) publishes the criteria
required for airworthiness certification and operational approval to conduct PBN
operations,“and*member States apply these criteria. In the context of PBN
airwerthiness, this is incorporated within the Certification Specification (CS) and
Acceptable Means of Compliance (AMC) for Airborne Communications,
Navigation and Surveillance (ACNS). Operational approval aspects are
covered in Air-Ops Regulation Part ARO (authority requirements for air
operations), Part ORO (organization requirements for air operations), Part CAT
(commercial air transport), Part SPA (specific approvals), Part NCC (complex
motor-powered aircraft). Part NCO (non-complex aircraff) and Part SPO
(specialized operations). The Federal Aviation Administration (FAA), similarly,
publishes advisory circulars (ACs) and orders for operations in United States
airspace. The ACs, orders and AMCs usually reference appropriate technical
standard orders (TSOs) and European TSOs (ETSOs). TSOs/ETSOs are also
the responsibility of the FAA and EASA and provide technical and performance
requirements for specific parts or items of equipment. A design organization,
typically the aircraft manufacturer, may require a vendor to produce a
TSO/ETSO approval before including such equipment in a system design. The
ACs and AMCs may also reference industry standard documents such as the
minimum aviation system performance standards (MASPS) or the minimum
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operational performance standards (MOPS), which are usually developed
under the aegis of the RTCA and EUROCAE, and specific interoperability and
interface standards such as those published by ARINC. The airworthiness
certification requirements in the USA and in the European Union are largely
“harmonized” in order to reduce the costly and time-consuming work by OEMs
and equipment vendors to gain approval from two different authorities with the
same safety objectives. Some States have imposed additional constraints
which are highlighted in Chapter 4. Table 2-2 certification standards published
by EASA and the FAA for PBN applications in 2012 (each document may
reference additional standards including AC’s, TSOs and RTCA/EUROCAE
documents) and is subject to change

Table 2-1. Approval scenarios

Scenario Aircraft certification status Actions by/the eperator/owner

1 Aircraft designed and type-certified for ~ No actionfregtired; aircraft eligible for
PBN application. Documented in the PBN application.

AFM, TC or STC.

2 Aircraft equipped for PBN application Obtainsthe SB (and associated
but not certified. No statement in the amendment pages to the AFM) from
AFM. SB available from the aircraft thie aircraft manufacturer.
manufacturer.

3 Aircraft equipped for PBN application. Establish if the statement of
No statement in the AFNMI=SB_ hot compliance is acceptable to the
available. Statement6fieompliance regulatory authority of the State of
available from the aircraft Registry of the aircraft.
manufacturer.

4 Aircraft equipped=for PBN application. Develop a detailed submission to the
No statementin’the AFM. SB not State of Registry showing how the
availabley Statement of compliance existing aircraft equipment meets the
fromthe aircraft manufacturer not PBN application requirements. OEM
available. support should be solicited where

possible.

5 Aircraft not equipped for PBN Modify aircraft in accordance with the

application.

aircraft manufacturer’s SB or develop
a major modification in conjunction
with an approved design organization
in order to obtain an approval form the
State of Registry (TC)

Issue 01/Rev 00
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2.3.9

2.3.91

2.3.9.2

2.3.9.3

Operating procedures

Standard operating procedures (SOPs) must be developed to cover both
normal and non-normal (contingency) procedures for the systems used in the
PBN operation. The SOPs must address:

a) Pre-flight planning requirements including the MEL and, where
appropriate, RNP/RAIM prediction;

b) Actions to be taken prior to commencing the PBN operation;
c) Actions to be taken during the PBN operation; and

d) Actions to be taken in the event of a contingency, including the reporting to
the operator and to the CAAM, of significant incidents such as:

1) navigation errors not associated with transitiofs from an inertial
navigation mode to a radio navigation mode;

2) unexpected deviations in lateral or vertigal flight path attributed to
incorrect navigation data;

3) significant misleading informatiomwithoutfailure warning;
4) total loss or multiple failures(of thelPBN navigation equipment; or
5) problems with ground” navigation facilities leading to significant

navigation errors.

When operating procedures *contribute directly to the airworthiness
demonstration (e.g., iN"\RNP*AR) they should be documented in the AFM or an
equivalent documient (e.g.;y FCOM) approved by the State of Registry.

General aviation pilots must ensure that they have suitable
procedures/checklists, provided by the manufacturer, covering all these areas.

Table 2-2. EASA and FAA certification standards

Navigation specifigation EASA FAA

RNAV 10 CS-ACNS AMC 20-12 AC 90-105()
RNAV 5 CS-ACNS AMC 20-4 AC 90-105()
RNAV 1 and RNAV 2 JAA TGL-10 AC 90-100( )
RNP 4 Expected in 2015 AC 90-105( )
RNP 2 Expected in 2015 AC 90-105( )
RNP 1 Expected in 2015 AC 90-105()
Advanced RNP Expected in 2015 AC 90-105()
RNP 0.3 Expected in 2015 AC 90-105()
RNP APCH (LNAV) CS-ACNS AMC 20-27 AC 90-105()
RNP APCH (LNAV/VNAV) CS-ACNS AMC 20-27 AC 90-105( )
RNP APCH (LPV) CS-ACNS AMC 20-28 AC 90-107()
RNP AR APCH CS-ACNS AMC 20-26 AC 90-101()
RF Attachment Expected in 2015 AC 90-105()

Issue 01/Rev 00
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2.3.10

2.3.101

2.3.11

2.3.11.1

2.3.12

2.3.121

2.3.13

2.3.13.1

2.4

241

24.2

Control of operating procedures

The SOPs must be adequately documented in the operations manual (OM) for
commercial air operators and for general aviation operators of large or turbojet
aircraft. For general aviation operators where an OM is not required, the PBN
operating procedures must still be documented.

Flight crew and dispatch training and competency

A flight crew training programme and, if applicable, a dispatcher training
programme must cover all the tasks associated with the PBN operation as well
as provide sufficient background to ensure a comprehensive understanding of
all aspects of the operation.

Control of navigation database procedures

Navigation databases are required for all PBN navigation‘specifications except
RNAV 10 and RNAV 5. The procedures for maintaiging,urrency, checking for
errors and reporting errors to the navigation database supplier must be
documented in the operations and maintenanée manual. Moreover, the
suppliers of the navigation data are us#allyyrequired to comply with FAA AC 20-
153 or to be issued with an LOA in acGordance with EASA Opinion Nr. 01/2005.

Performance record

Navigation error reports shoulddbe recorded and analysed to determine the
need for any remedial‘action»Such action may involve the replacement of, or
modifications to,fthe “navigation equipment or changes to the operational
procedures. Allcorrective action taken should be documented.

Documentationofioperational approval

Operationaltapproval may be documented through:

a)

b)

c)

amamendment to the operations manual (OM), if it is required; and

an operations specification (Ops Spec), associated with the air operator
certificate (AOC); or

a letter of authorization (LOA) for general aviation aircraft.

Example of Ops Spec entries are provided in Appendix 3.

During the validity of the operational approval, the CAAM should consider any
anomaly reports received from the operator or other interested party. Repeated
navigation error occurrences attributed to a specific piece of navigation equipment
may result in restrictions on use or cancellation of the approval for use of that
equipment. Information that indicates the potential for repeated errors may require
modification of an operator’s procedures and training programme. Information that
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attributes multiple errors to a particular pilot or crew may necessitate remedial
training and checking or a review of the operational approval.

25 CAAM PBN Operational Approval Process
251 General

2.5.1.1 In this CAGM, PBN operations mean all procedures applied for the purpose of
ensuring safe aircraft operations in PBN airspace.

25.1.2 CAAM certification procedures are outlined in this manual.

2513 The PBN approval process consists of both, an airworthiness approval and an
operational approval.

2514 The required information shall be provided to the CAAM by an air operator
applying for PBN approval at least 60 working days priontosthe intended start
of PBN operations.

2515 Any questions not covered herein, or any pointyofsapparent conflict requiring
resolution, should be referred to the CAAM:

252 The approval process should consistsef the following phases:

2.5.2.1 Step 1 — Pre-application phase; Prior to initiating the approval process, the
operator will review the requirements and guidelines outlined in the relevant
regulations, CADs, an@sCAGMs which are published by the CAAM.

A pre-application{usually commences when a prospective applicant makes his
initial inquiries regarding application for an approval in the form of a letter or a
personal visitto the CAAM. If the proposed application is complex, the operator
may need %o oObtain advice and assistance from OEMs or other design
organisations, training establishments, data providers, etc.

This Phase will include both Flight Operations and Airworthiness division to
assiststhe applicant in queries and highlighting the requirements.

2522 Step 2 — Formal application phase: The operator submits to the CAAM a
formal, written application for approval, the CAAM will then appoint a Specific
Approvals Manager (SAM) to oversee the application

Note. — An example application form is contained in Attachment A.

2523 Step 3— Document evaluation phase: The CAAM FOI and AWI evaluate the
formal written application for approval to determine if all the requirements are
being met. The FOI and AWI, may need to obtain advice and assistance from
other departments within CAAM or organisations such as regional agencies or
experts in other States.
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2524 Step 4 — Demonstration and inspection phase: During a formal inspection
by the FOI and AWI (assisted as necessary by a team from the CAAM), the
operator demonstrates how the requirements are being met.

2525 Step 5 — Approval phase: Following a successful formal inspection by the
CAAM, approval is given via:

e) an amendment to the OM; and
f) an Ops Spec associated with the AOC; or
g) alLOA
Note 1. — The demonstration and inspection phase may not be required
depending upon the type of operation used, subject to the consideration of the
CAAM-
Note 2. — The demonstration and inspection phasé, may)not be required
depending upon the area navigation system used’and the‘type of operation
used, subject to the consideration of the CAAMy#Forgpexample, an aircraft
equipped with stand-alone ETSO/TSO-C129a (orWiigher) equipment and
operated by an IFR qualified and current pilot may be “deemed” to hold a PBN
operational approval for RNAV 5.
Table 2-2. Operational approval material
Navigation ICAO (South Ausfralia New Zealand Canada
specification American) ¥
RNAV 10 AC 91-001 SAC9DU-2( )
|
RNAV 5 AC 91-002, \_/DCAP B- RNAV- AC 700-015
1
RNAV 1 and AC 92:003 AC 91U-II-B-3
RNAV2 « &
RNP 4 A€ 91-004 AC91U-3 AC91-10
N
RNP 1 AC 91-006 AC 91U-II-C-3
Advanced RNP - -
RNP 0.3 - -
RNP APCH AC 91-008 AC 91U-II-C-5
(LNAV)
RNP APCH AC 91-010 AC 91U-II-
(LNAV/VNAV) Attachment
RNP APCH (LPV) AC91-011 -

Issue 01/Rev 00
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RNP AR APCH AC 91-009 AC 91U-II-C-6

RF Attachment -

2.6 International Operations

2.6.1 As stated in 2.2.1, the operator will need to make applications to each State into
or over which it intends to operate. The operator will also need to keep CAAM
informed of all applications to operate into other States. Applications should be
made direct to the CAAs of the States into which it is intended to operate. In some
cases, it will be possible to download information and both the instructions for
making an application and the necessary forms from a website maintained by the
CAA in question.
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3.1

3.11

3.1.2

3.1.5

3.1.7

Operational Approval Guidelines

Aircraft eligibility

The first step in assessing an application for PBN operational approval is to
establish that the aircraft and its systems are suitable for the specific operation.

The ICAO PBN manual have only recently been issued and this means that there
are many aircraft whose TC, STC and associated documentation (AFM) do not
include references to PBN.

However, a lack of specific airworthiness certification does not necessarily mean
a lack of PBN capability. If the aircraft is suitably equipped, it will be necessary to
demonstrate this and that the aircraft is capable of the specificiPBN operation. It
is not meant to imply that additional certification is required t6 obtain approval,
although it is important that appropriate OEM inputiisfobtained to support any
claims of capability that are is not part of the existing certification.

The aircraft eligibility assessment process heeds to consider the capability,
functionality and performance characteristics of the navigation and other relevant
flight systems against the requirements ofithé particular PBN operation. In some
cases, operational mitigations yands alternative means of meeting the PBN
requirements may need to be£onsidered. Considerable additional evaluation may
be necessary before an aircCraft istdetermined to be eligible for the issue of an
operational approval, particutarly for advanced navigation specifications such as
RNP AR or A-RNP. Whileya“large number of aircraft may never be considered to
be eligible for RNR, operational approval, for engineering, economical or practical
reasons, many olderaircraft have been certified to, or will be able to be approved
for, RNAV operatienal approvals such as RNAV 10, RNAV 5, and RNAV 1 and
RNAV 2.

Operating mitigations are normally required to address deficiencies in the required
aircraft qualification to undertake a particular operational procedure. These
deficiencies could be items related to aircraft performance or information displays
or availability.

Operators should discuss the proposed changes and mitigations with the CAAM
as early as possible.

In order to develop possible operational mitigations, operators should assess the:

a) qualification standard and fully understand the associated shortfall in the
qualification of the navigation specification;

b) procedures that have been established by the State with respect to the area
of operation. This review should identify the complexity of the proposed
operation and the hazards associated with that operation.
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3.1.8 Following the identification of the above, operators should review their operational
procedures and identify possible changes or additional procedures/requirements
that could mitigate the identified deficiencies and hazards. The proposed changes
should then be presented to the CAAM for authorization/approval.

3.1.9 The operator should ensure that subsequent operations are conducted in
accordance with any restriction or limitation specified by the-regulatory authority.

3.1.10 A number of manufacturers have obtained, or are in the process of obtaining,
airworthiness certification for specific PBN operations. In such cases the aircraft
eligibility assessment can be greatly simplified. It is anticipated that in the future
all manufacturers will seek appropriate PBN airworthiness certification for new
aircraft.

3.1.11 The AFM may include a statement of RNAV or RNP 4€apability without any
reference to PBN. In many of these cases, the basis yupoh, which a statement is
included in an AFM is not consistent with the PBN manual because many of the
terms, requirements, operating practices and other charaéteristics either differed
or did not exist at the time the AFM was issued. Gonsequently, unless the AFM
specifically references the relevant State_regulatosy documents consistent with
PBN, additional information will need tofbe obtained to evaluate the relevance of
the AFM statement.

3.1.12 In order to enable PBN operatiofial approval, a number of OEMs provide additional
information to support claims,of PBN compliance and capability. Such supporting
documentation may or 4may,_hot be approved or endorsed by the State of
Manufacture, and it maysbemecessary to contact the relevant authority to validate
the manufacturer’s claims,

3.1.13 Where there, is) insufficient evidence of airworthiness certification, the aircraft
capabilityzassessment must include an evaluation of the navigation functionality
as well"as ‘eontrol, display and alerting functions. Area navigation systems that
weréydesigned and installed before PBN implementation may not meet the
minimumerequirements, and avionics upgrades may be necessary.

3.2 Standard Operating Procedures

3.2.1 Standard operating procedures (SOPs) must be developed to cover both normal
and non-normal (contingency) procedures for the systems used in the PBN
operation. Where possible, the practices and procedures should follow those laid
down by the manufacturer and the air navigation service provider (ANSP) in whose
airspace the PBN operations occur. The SOPs must be adequately documented
in the OM.

3.2.2 Pre-flight planning requirements

a) the flight plan should contain the appropriate statements of capability
applicable to the PBN operations anticipated during the flight;
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b) the on-board navigation database, where applicable, must be current and
must contain the appropriate procedures, routes, waypoints and NAVAIDS;

c) a check must be carried out on the availability of appropriate NAVAIDS,
including, where appropriate, RNP or RAIM prediction. Any relevant NOTAMs
must be addressed;

d) an alternate approach must be identified in the event of loss of PBN capability;

e) the appropriate installed equipment must be serviceable.

3.2.3 Prior to commencing the PBN operation:

a) if all the criteria are not met, the PBN procedure must not be requested;

b) if offered a clearance for a procedure whose criteria cannot be met, ATC must
be advised “UNABLE ...”;

c) the loaded procedure must be checked against the chart

d) it must be confirmed that the correct sensor hasypeen selected and any
NAVAID de-selection is complete, if required;

e) it must be confirmed that a suitable "RNP" value has been selected, if
appropriate, and the navigation perfermance is adequate for the procedure;

f) the contingency proceduresgmust’bereviewed.

3.2.4 During the PBN operation the;

a) manufacturer’s instructions/procedures must be adhered to;

b) appropriate displays must have been selected;

c) lateral andj\where appropriate, vertical deviation must not exceed prescribed
values;

d) altitude and speed constraints must be observed;

e) thewprocedure must be discontinued if there are integrity alerts, if the
navigation display is flagged as invalid or if the integrity alerting function is not
available.

3.2.5 In the event of a contingency:

a) ATC must be advised of any loss of PBN capability and a proposed course of
action;

b) where possible, documented procedures should be followed for:

Issue 01/Rev 00

1) navigation errors not associated with transitions from an inertial
navigation mode to a radio navigation mode;

2) unexpected deviations in lateral or vertical flight path attributed to
incorrect navigation data;
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3) significant misleading information without failure warning;

4) total loss or multiple failures of the PBN navigation equipment;

5) problems with ground navigation facilities leading to significant navigation
errors; or

6) a communications failure.

3.2.6 After flight procedures

The required reporting of navigation errors or malfunctions should be completed
as applicable.

3.3 Training
3.3.1 General

3.3.1.1 The navigation specifications cover a wide range of @perations, and training
needs to be appropriate to the particular circumstances,, Moreover, although
each navigation specification includes guidance“es flight crew training, the
guidance is not consistent, in detail or scopeyacrosssthe range of navigation
specifications, and there is much duplication. The amount and type of training
required for flight crews will vary signifieantly /depending upon a number of
factors including:

a) previous training and experience;
b) complexity of operatiofis,
c) aircraft equipment]

It is therefore not/possible™o specify, for each of the navigation specifications,
the particulagtraining.that will be required.

3.3.1.2 For en-route operations, ground training is usually sufficient to provide crews
with ¢the, necessary knowledge. Delivery methods will vary, but classroom
trainingy,computer-based training or, in some cases, desktop simulation training
is ‘mormally sufficient. Arrival and departure operations and approach
operations, in particular, also require the use of flight simulation training devices
in addition to ground training and briefings.

3.3.1.3 Dispatcher training, as applicable, should be implemented to achieve the
necessary competency in dispatch procedures related to PBN operations.

3.3.1.4 Consideration should also be given to the need for flight crews to demonstrate
that competency standards are achieved and maintained and the means by
which the operator documents the qualification.

3.3.2 Knowledge requirements

3.3.21 The following knowledge requirements apply to all PBN operations, although
the content and complexity will vary depending upon the particular operations.
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3.3.2.2 Area navigation principles: Area navigation is the basis for all PBN operations,
and the same general knowledge is applicable to all navigation specifications.
Pilots with previous experience with area navigation operations may not be
familiar with some of the more advanced features such as radius to fix (RF)
legs, fixed radius transitions, required time of arrival or the application of vertical
navigation.

3.3.2.3 Navigation system principles: Flight crews should have a sound knowledge of
the navigation system to be used. The relevance of the navigation system to
the particular PBN operation should be clearly established. For example,
knowledge of inertial navigation and updating is relevant to requirements for
some oceanic and remote navigation specifications, as is knowledge of GNSS
for RNP APCH operations.

3.3.24 Equipment operation and functionality: Considerabledvariation exists in the
operation of navigation equipment, cockpit controlsgdisplays and functionality.
Crews with experience on one type of installatiop’ or aircraft may require
additional training on another type of equipment. Special attention should be
paid to the differences between stand-alone“GNSS equipment and flight
management systems with GNSS updatingandsegraded modes of operation
such as loss of integrity or loss of GNSS.

3.3.25 Flight planning: Knowledge of thesrelevant aspects of each of the navigation
specifications that relate toslight planning is required.

3.3.2.6 Operating proceduresisd e complexity of operating procedures varies
considerably between, different PBN operations. RNP APCH and RNP AR
APCH require a detailed knowledge of standard operating procedures for both
normal and pon-normal operations.

3.3.2.7 Performance,monitoring and alerting: Flight crew responsibilities with respect
to performance monitoring and alerting provided by the navigation system must
be,clearly understood.

3.3.2.8 Operating limitations: Operating limitations (e.g. time limits, minimum
equipment) vary both between and within the navigation specifications, and
flight crews need to be able to recognize this and plan accordingly. Alternative
means of navigation or other contingency procedures must be addressed.
Flight crews need to be aware of the ATC procedures that may be applicable
to the particular PBN operation.

3.3.3 Flight training requirements

3.3.31 Arrival, approach and departure operations require flight training and the
demonstration of flight crew competency. The amount of flight training required
varies with the anticipated operation, previous training and experience. In the
course of operational approval evaluation, all relevant circumstances need to
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3.3.3.2

3.3.3.3

3.3.34

3.3.3.5

3.3.3.6

be considered and the training assessed for completeness and effectiveness.
Ongoing and recurrent training should also be considered.

The following guidelines are intended to aid the assessment of the extent of
training that might be required. These guidelines assume that flight crews have
previous relevant experience and have completed a knowledge training
curriculum.

En-route (oceanic, remote and continental): In general flight training is not
required for en-route operations.

Arrival and departure: Because arrival and departure operations require strict
adherence to track during periods of higher workload and may be associated
with minimum terrain clearance and reduced route spacing, crews need to be
fully conversant with the operation of the navigation system. Consequently,
unless crews have significant appropriate operational experience, simulator or
flight training must be provided. Particular care should’be taken when this type
of operation is conducted with stand-alone GNSS equipment where functional
limitations require crew intervention.

RNP APCH: Flight training for RNP" APEH¥Can be considered under two
headings — stand-alone GNSS eguipment/and FMS equipment.

a) the training for RNP #ARG@H Operations using stand-alone GNSS
equipment, particularly’imya single-pilot aircraft, normally requires multiple
in-flight exercises, “each™ with pre-flight and post-flight briefing.
Considerable atteption™’should be given to the programming and
management of the navigation system, including in-flight re-programming,
holding, gmultiple approaches, mode selection and recognition, human
factors and the navigation system functionality;

b) appreaches conducted in FMS-equipped aircraft are generally much easier
toymanage because the aircraft are usually equipped with map displays
which aid situational awareness. Additional training should be provided to
ensure familiarity and competency in operations which involve changes to
the planned approach, system alerting and missed approaches. Attention
should also be given to the method of vertical navigation to LNAV minima,
to LNAV/VNAYV minima and to LPV minima.

RNP AR APCH: RNP AR APCH operations require that all aspects of the
operation are carefully addressed, and appropriate attention is given to training.
The safety of the RNP AR operation is often predicated upon the fact that the
crew procedures provide a significant mitigation for a number of the hazards
associated with the procedure. However, mitigations vary widely depending
upon the cockpit displays and the RNP system functionality. Accordingly,
training for RNP AR APCH operations has to be extremely thorough and ensure
that the crew are able to manage all operations, including non-normal
operations, safely. For example, crew without previous relevant experience
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(e.g., RNP APCH with baro-VNAV) would require a course in ground training
plus simulator flight training in order to achieve competency.

34 Navigation databases

3.4.1 The packed navigation databases should be delivered to the operator at least one
week prior to the AIRAC effective date. The operator should have procedures in
place for ensuring that:

a) the correct version of the navigation database is loaded on the aircraft;

b) any database errors/omissions reported by the suppliers are addressed
expeditiously by flight crew briefing/removal of procedures, etc.;

c) any database errors/omissions reported by the flight crew are addressed
expeditiously by flight crew briefing/removal of procedures,and reported back
to the database suppliers;

d) the version of the loaded navigation database is\ghecked for validity by the
flight crew prior to departure;

e) prior to use after being loaded into the area navigation system, the procedure
is checked against the chart, by the flightcrew, for waypoint sequence,
waypoint transition, leg lengthsmagnetic bearing, altitude constraint and
speed constraint.
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4 Navigation Specification Job Aids

41 General

4.1.1 In order to facilitate a standardised approach to the process of applying for PBN
approval, a structured form, known as a “job aid”, has been developed.

4.1.2 These job aids can be used by the operator to detail the application for approval
and to demonstrate that the specific requirements with respect to aircraft eligibility,
operating procedures, training and database management have been met.

4.1.3 Much of the application process is common to all navigation specifications but
each specification has specific elements that must be addressed. The following
describes the process to complete an application for approval for a PBN navigation
specification:

1) complete the PBN Application Form CAAM/BOP/SRA/RBN;

2) complete the job aid specific elements for the navigation specification, from
sections 4.3 to 4.12 as applicable; and

3) combine the PBN Application Form “€AAM/BOP/SPA/PBN and specific
elements to form the complete approvalapplication.

4.2 Job aid Guidance

1. Purpose of the job aid

a) To provide information ofgthefelevant reference documents.

b) To provide a recordfof theyoperator application, the inspector comments and the
operator followsop “action for each relevant paragraph in the reference
document(s).

2. Job aid specificcelements
Part 1. Operator application
o
Annex / Title Inclusion by Operator Comments by
Inspector

A Request for authorization
B Aircraft eligibility — airworthiness

AFM, AFM revision, AFM supplement, TCDS

showing that the aircraft RNAV systems are

eligible.
C Aircraft eligibility — modifications (if

applicable)
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Maintenance records documenting installation
or modification of aircraft systems to achieve
eligibility.

D Maintenance

For aircraft with established LRNS
maintenance practices, references to the
maintenance document/programme.

E Minimum equipment list

Showing provisions for LRNS.

F Training
Part 91/GA operators or equivalent:
e course completion records.

Part 121/Part135/CAT operators or
equivalent:

e training programmes for flight crew, flight
dispatchers and maintenance personnel.

G Operating policies and procedures
Part 91/GA operators or equivalent:

e extracts from the operations magual
corresponding to the application.

Part 121/Part135/CAT operatofStor
equivalent:

e operations manual and ghecklists.

H Validation flightsplan

As required.

Contents of the application to be submitted by the operator
— compliance documentation for the aircraft/navigation systems;
— operating procedures and policies;

— sections of the maintenance manual related to LRNS (if not previously reviewed)

Note. — Documents may be grouped in a single binder or may be submitted as
individual documents.
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Part 2. Contents of the Operator application

Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance | disposition/ by
reference reference description comments inspector
# Topic (optional)
(ICAO Doc | (CAD/CAGM, (Document | (Accepted/not | (Status and
9613, etc.) reference/ accepted) date)
Volume |, method
...)
Note. — A detailed table is provided for each navigation specification.
Part 3. Operating procedures
Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance )¢ disposition/ by
reference reference description comments inspector
# Topic (optional)
(ICAO Doc (CAD/CAGM, (Document 4 (Accepted/not | (Status and
9613, etc.) reference/ accepted) date)
Volume |, method
.or)
Note. — A detailed table is provided for each stavigation specification.
Part 4..Contingency procedures
Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance | disposition/ by
reference reference description comments inspector
# Topic (optional)
(IEAO Doc (CAD/CAGM, (Document | (Accepted/not | (Status and
9613, etc.) reference/ accepted) date)
Volume I, method
..)
Note. — A detailed table is provided for each navigation specification.
CAGM 6008 (Il) - PBN 4-3
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4.3

4.3.1

4.3.1.1

4312

4.3.1.3

43.2

4321

4.3.2.2

4323

4324

4.3.2.5

RNAV 10

General

RNAV 10 supports a 50 NM lateral and 50 NM longitudinal distance-based
separation minima in oceanic or remote area airspace. Prior to the development
of the PBN concept, RNAV 10 operations were authorized as RNP 10
operations. An RNAV 10 operational approval does not change any
requirement nor does it affect operators that have already obtained an RNP 10
approval.

RNP 10 was developed and implemented at a time when the delineation
between RNAV and RNP had not been clearly defined. Because the
requirements for RNP 10 did not include a requirement for on-board
performance monitoring and alerting, RNP 10 is more cofreeily'described as an
RNAYV operation and hence is included in this documentas RNAV 10.

Recognizing that airspace, routes, airworthiness ‘andgoperational approvals
have been designated as RNP 10, further declaration of airspace, routes, and
aircraft and operator approvals may contintig to use the term RNP 10, while the
application in this document will be kmown'as'®RNAV 10.

System requirements

RNAYV 10 is intended for uSe‘ip oceanic and remote areas, and the navigation
specification is based on the use’of long-range navigation systems (LRNSs). A
minimum of two LRNSS\is required for redundancy.

The most common,combinations of dual LRNSs are:
a) dual INS;

b) duallRS;

c)N\. dual GNSS;

d)’ GNSS/IRS (IRS updated by GNSS).

Inertial systems (unless updated by GNSS) are subject to a gradual loss of
position accuracy with time (drift rate) and their use is time-limited in order to
meet the RNAV 10 accuracy requirement. The basic time limit is 6.2 hours, but
this may be extended by updating or by demonstration of reduced drift rate (less
than 2 NM per hour).

GNSS position is continuously updated and not subject to any time limit.

In order to be approved for oceanic and remote applications a GNSS receiver
must be capable of excluding a faulty satellite from the solution (fault detection
and exclusion (FDE)) so that continuity of navigation can be provided. FDE is
standard for TSO-C145( )/146( ) GNSS receivers and is available as an option
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43.2.6

4327

433

4.3.3.1

4.3.3.2

4.3.3.3

or modification on some TSO-C129( ) receivers. Consequently, where a TSO-
C129( ) GNSS is used to satisfy the requirement for one or both of the LRNSs
it must be capable of FDE and approved for oceanic/remote operations.

The FDE requirement notwithstanding, the satellite constellation may be such
that there are not sufficient satellites for the FDE computation and in such
situations FDE is not available. In order to limit the exposure to the potential
loss of a navigation solution due to unavailability of FDE, a prediction of satellite
availability is required. The maximum period during which FDE may be
predicted to be unavailable is 34 minutes. The same time limit applies to an
IRS/GNSS system.

These time limitations mean that an RNAV 10 operational approval is not
universal for aircraft without GNSS where the operator must evaluate the
route(s) to be flown to determine if the RNAV 10 requirément can be satisfied.
Moreover, for aircraft with INS or IRS only, attention ‘must be paid to radio
updating. Aircraft equipped with a flight management’system normally provide
automatic radio updating of inertial positionqAutomatic updating is normally
considered adequate in such circumstances, previded the aircraft is within a
reasonable distance of the radio aids_atithe, point at which the last update is
expected. If any doubt exists then the operator should be required to provide
an analysis of the accuracy of the update” Manual updating is less common,
and the operational approval needs'to be based on a more detailed examination
of the circumstances.

Operating procedures

The standard operating)procedures adopted by operators flying on oceanic and
remote routes should normally be generally consistent with RNAV 10
operations, although some additional provisions may need to be included. A
reviewgofitheyoperator’'s procedure documentation against the requirements of
the PBN®Manual and the requirements of the CAAM should be sufficient to
ensure compliance.

The essential elements to be evaluated are:

a) the aircraft is serviceable for RNAV 10 operations;

b) RNAV 10 capability is indicated on the flight plan;

c) route limitations are defined and observed (e.g. time limits);
d) en-route loss of capability is identified and reported;

e) procedures for alternative navigation are described.

GNSS-based operations also require the prediction of FDE availability. Many
stand-alone GNSS service prediction programmes are based on a prediction at
a destination and do not generally provide predictions over a route or large
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area. RNAV 10-specific route prediction services are available from commercial

sources.
4.3.4 Pilot knowledge and training
4.3.4.1 Unless the operator is inexperienced in the use of area navigation, flight crews

should possess the necessary skills to conduct RNAV 10 operations with
minimal additional training.

4.34.2 Where GNSS is used, flight crews must be familiar with GNSS principles related
to en-route navigation.

4.3.4.3 Where additional training is required, this can normally be achieved by bulletin,
computer-based training or classroom briefing. Flight training is not normally
required.
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4.3.5

Job Aid — RNAV 10 Specific Elements

Part 1. Operator application

Add following rows:

error reports, with the possibility offsemeval of
approval.

Annex Title Inclusion by Operator Comments by
Inspector

Aircraft group

J A statement by the operator of the method
used to determine eligibility of the
aircraft/LRNS combination
RNP 10 time limit and area of operations (if
applicable)
For aircraft equipped with INS/IRU only,

K details of time limit and area of
operations/routes for which the aircraft is
eligible.
Performance record

L Evidence of previous problems, incidents or
path-keeping errors, together with corrective
action applied
Withdrawal of approval

M The need for follow up action on navigation

Issue 01/Rev 00
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Part 2. Contents of the Operator application

Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance | disposition/ by
reference reference description comments inspector
# Topic (optional)
(ICAO Doc | (CAD/CAGM, | (Document | (Accepted/not | (Status and
9613, etc.) reference/ accepted) date)
Volume |, method
Part B,
Chapter 1)
1 | Authorization request 1.3.3.2
Statement of intent to
obtain authorization.
2a | Aircraft/navigation 1.3.3.1
system eligibility 13321
Documents that establish
eligibility .
For RNP 10 the eligibility
method(s) used, and a list
of the airframes included
in each method.
2b | Dual LRNS 1.34
At least 2 LRNSs with
displays and functions
suitable for oceanic
operations.
3 | Time limit for aircraft 1.84.22
equipped with INS/IRU
and no GNSS. 1.49°
4 | Area of operation{for 1.3.9.6
aircraft equipped,with
INS/IRU andyno GNSS
5 | Training 1.3.3.2.2.2
Details of courses 1.3.10
completed (part 91
operators).
Details of training
programmes (part 121
and part 135 operators).
6 | Operating policies and 1.3.3.2.23
procedures 135
Extracts from the
operations manual or
other documentation (Part
91 operators).
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Operations manual and
checklists (part 121 and
part 135 operators

Maintenance practices

Document references for
established LRNS
maintenance practices.

Complete copy of
appropriate maintenance
practices for new LRNS
installations.

1.3.3.2.25

MEL update

Applicable only to
operations requiring a
MEL

1.3.3.2.24

Past performance

Record of operating
history, including
problems, incidents,
track-keeping errors and
corrective actions.

1.3.3.2.2.6

10

Withdrawal of RNP 10
authority

1.3.12

1"

Validation flight plan

If required
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Part 3. Operating procedures

Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance | disposition/ by
reference reference description comments inspector
# Topic (optional)
(ICAO Doc (CAD/CAGM, (Document | (Accepted/not | (Status and
9613, etc.) reference/ accepted) date)
Volume |, method
Part B,
Chapter 1)
1 | Flight planning
1a | Verify that the aircraft is 1.3.7
approved for RNP 10
operations.
1b | Verify that two LRNSs 1.3.6
are operational.
1c | Verify that the RNP 10 1.3.5.2
time limit has been
taken into account
(INS/IRU only).
1d | Verify that FDE is 1.3.5.2
available (GNSS only). 138
1e | Verify the FPL: 1.3.7
“R” should appear in
field 10 and PBN/A1 in
field 18.
1f | Verify operational 1.3.5.2
restrictions as
appropriate.
1g | Verify the flight planned 1.3.7
route including
diversions.
2 | Pre-flight
2a | Verify equipment 1.3.5.3
conditions:
o review flight technical
records;
e confirm that
maintenance actions
are complete.
2b | Check the condition of 1.3.53
navigation antennas
and surrounding
fuselage skin.
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2c

Review the emergency
procedures for RNP 10
operations.

1353

En route

3a

Verify that both LRNSs
are RNP 10 capable at
the oceanic point of
entry.

1.3.9.1

3b

Prior to the oceanic
point of entry, the
aircraft position must be
independently checked
and updated if
necessary.

1.3.9.2

3c

Other mandatory
navigation.

1.3.9.3

3d

ATC to be notified if
unable to comply with
RNP 10 requirements or
of any deviation
required for contingency
procedures.

1.3.9.3

3e

Follow route centre line
within 5 NM

1.3.9.5

Update LRNS position

1.3.9.7
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Part 4. Contingency procedures

Specific CAAM Operator Inspector Follow-up
ICAO guidance/ compliance | disposition/ by
reference reference description comments inspector
# Topic (optional)
(Doc 4444, (CAD/CAGM, (Document | (Accepted/not | (Status and
Chapters 5 etc.) reference/ accepted) date)
an