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 (v)  

FOREWORD 
 
 
 

The purpose of this manual is to provide guidance on the operational approval process in the context of performance-
based navigation (PBN). It is intended for flight operations inspectors and others involved in the regulation of PBN 
operations.  
 
This manual is intended to supplement the existing guidance material on certification and operational approval found in 
the Manual of Procedures for Operations Inspection, Certification and Continued Surveillance (Doc 8335). 
 
This edition includes job aids for the navigation specifications detailed in the fourth edition of the Performance-based 
Navigation (PBN) Manual (Doc 9613). It does not contain information related to State letter AN 11/1.1.30-15/9 on the 
approval of PBN operations for complex and general PBN specifications. This will be included in a subsequent edition of 
this manual once all work on this subject is completed. The proposed amendment to Annex 6 in State letter 
AN 11/1.1.30-15/9 also includes the requirement for clear information relevant to the navigation specification capability 
of the aircraft to be included in the flight manual (or suitable documentation), and reference to this has been made in the 
job aid section (Chapter 4 of this manual). 
 
Comments on this manual would be appreciated from all parties involved in the regulation and issuance of approvals for 
PBN applications. These comments should be addressed to: 
 

The Secretary General  
International Civil Aviation Organization  
999 Robert-Bourassa Boulevard 
Montréal, Quebec 
Canada H3C 5H7 
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 1-1  

Chapter 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 navigation (PBN) detailed in the Performance-based Navigation (PBN) Manual 
(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 expected to replace many of the 
existing conventional navigation routes within the next twenty years.  
 
1.1.3 The fundamentals of PBN operations are relatively straightforward, and operational approval need not be a 
complicated process for either applicant or regulator. However the transition to new technology, new navigation and new 
operational concepts and the dependence on data-driven operations require careful management. The PBN operational 
approval process is intended to ensure that the appropriate level of oversight is provided for all PBN operations in an 
environment where there are currently many variables in terms of State regulations as well as experience in the related 
equipment, engineering and operational issues. In this way, the benefits of PBN will be achieved consistently and safely.  
 
1.1.4 The key to successful PBN implementation is knowledge and experience. In many States, operators and 
regulators lack both, and this manual is intended to assist in improving this level of knowledge.  
 
 

1.2    PBN OVERVIEW 
 
1.2.1 Area navigation systems evolved in a manner similar to conventional ground-based routes and procedures. 
The early systems used very high frequency omnidirectional radio range (VOR) and distance measuring equipment 
(DME) for estimating their position in domestic operations, and inertial navigation systems (INS) 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. 
 
1.2.2 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. 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. 
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1.2.3 Area navigation systems are described in more detail in Appendix A. 
 
 

1.3    RNAV AND RNP 
 
1.3.1 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 do not require an on-board performance monitoring 
and alerting capability. 
 
1.3.2 RNP specifications developed from a need to support operations that require greater integrity assurance, 
where the pilot is able to detect when the navigation system is not achieving, or cannot guarantee with appropriate 
integrity, the navigation performance required for the operation. 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. 
 
 

1.4    NAVIGATION SPECIFICATIONS 
 
The navigation specifications in Table 1-1 have been published to date. 
 

Table 1-1.    Navigation specifications published to date 
 

Flight Phase 

Navigation 
specification 

En-route 
oceanic/ 
remote 

En-route 
continental Arrival 

Approach 

Departure Initial Intermediate Final Missed 

RNAV 10 10        

RNAV 5a  5 5      

RNAV 2b  2 2     2 

RNAV 1b  1 1 1 1  1c 1 

RNP 4 4        

RNP 2 2 2       

Advanced RNPd 2e 2 or 1 1 1 1 0.3 1c 1 

RNP 1   1f 1 1  1c 1e

RNP 0.3g  0.3 0.3 0.3 0.3 — 0.3 0.3 

RNP APCH    1 1 0.3h 1c or 0.3i  

RNP AR APCH    1-0.1 1-0.1 0.3-0.1 1-0.1j  

 
Notes: 
 
a) RNAV 5 is an en-route navigation specification which may be used for the initial part of a STAR outside 30 NM and 

above MSA. 
 
b) RNAV 1 and RNAV 2 are issued as a single approval. 
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 2-1  

Chapter 2 
 

CERTIFICATION AND OPERATIONAL APPROVAL 
 
 
 

2.1    OVERVIEW 
 
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 an 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 regulatory authority of the State of Registry/State of the Operator that the specific aircraft are in 
compliance with the relevant airworthiness standard 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 performance defined in the navigation specifications (or other 
referenced certification standards) and the installation meets the relevant airworthiness standards, e.g. 
U.S. 14 CFR Part 25/EASA CS-25 and the applicable AC/AMC. The AC/AMC may also include other 
non-navigation equipment required 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. For 
navigation 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) The 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. 
 
 

2.2    STATE REGULATORY RESPONSIBILITIES 
 
2.2.1 Individual States must develop national regulatory material which addresses the PBN applications relevant 
to their airspace or relevant to operations conducted in another State by the operators and aircraft registered in their 
State. Responsibility for all or part of this activity may be delegated to regional safety oversight organizations. In line with 
current practice, small or less capable States may elect to adopt or even adapt, as an acceptable means of compliance, 
the national regulatory material of certification States that have a relevant developed regulatory framework. 
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Figure 2-1.    Overview of operational approval responsibilities 
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2.2.2 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 the aircraft flight manual 
(AFM) and its amendments, which determine the PBN capabilities and limitations of the aircraft. A 
State of Design, which may be different from the State which issued the original TC, may issue a 
design change approval for an aircraft as a supplemental type certificate (STC). 

 
 b) State of Registry. The State of Registry is the State in which the aircraft is registered. The State of 

Registry is responsible for the airworthiness of the aircraft. It approves the aircraft maintenance 
programme, in accordance with its regulations, and issues the certificate 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 Registry for 

commercial air transport operations) accepts the aircraft maintenance programme and approves the 
MEL, the flight crew training programmes and the conduct of specified PBN operations, in accordance 
with its regulations.  

 
2.2.3 States should 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 State re-approving the data with 
respect to aircraft registered under its jurisdiction. Where a State wishes to use technical data approved by another 
State, the State should review the data, determine that the data are acceptable for use in that State 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 B. 
 
 

2.3    OPERATIONAL APPROVAL 
 
2.3.1 Operational approval is usually the responsibility of the regulatory authority of the State of the Operator for 
commercial air transport operations and the State of Registry for general aviation operations. 
 
2.3.2 The following factors can influence a State’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 relatively stable; 
 
 d) the risk associated with improper conduct of operations and operator-specific safety expectations, as 

well as those of third 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 dispatcher personnel, as 
appropriate); and 
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 f) the promulgation of information from holders of TCs to air operators (e.g. MMEL and training 
requirements) throughout the life cycle of the aircraft.  

 
2.3.3 State decisions in this area should be 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 and operations in the interest of enhanced safety and efficiency.  
 
2.3.4 In order to facilitate expedited approvals, provided all airworthiness and operational requirements are 
satisfied, States may “bundle” certain operations, particularly 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 State guidance is in place. States 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. Some States have identified a hierarchy of navigation specifications where, for 
example, an RNP 2 (continental) authorization could automatically include RNAV 2 and RNAV 5 authorizations. Other 
States have determined that operational approval is not required for a core set of navigation specifications (RNAV 10, 
RNAV 5, RNAV 2, RNAV 1, RNP 4, RNP 2, RNP APCH) as pilot knowledge and training should be covered by 
instrument and type rating, procedures should be covered by the basic regulation, and aircraft eligibility should be 
documented in AFM, TC or STC. 
 
 
 

 
Figure 2-2.    Bundling of navigation specifications  
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2.3.5 General aviation operators may not be required to follow the same authorization model as commercial 
operators although a State may determine that a letter of authorization (LOA) is also necessary for general aviation (GA). 
Alternatively, a State may determine that a GA aircraft may operate on a PBN route/procedure provided that the 
operator 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) are in 
place. Another consideration may be the ability of certain operators to document home State approval(s) for international 
operations. As such, issuance of a formal, specific approval may also be appropriate if only as an option to facilitate 
recognition by foreign States. 
 
2.3.6 See http://www.icao.int/safety/PBN, for example, approaches to operational approvals for commercial air 
transport and GA operators. 
 
 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. 
 
2.3.7 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; 
 
 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.) 

 
 

2.3.8    Aircraft eligibility 
 
2.3.8.1 An aircraft is eligible for a particular PBN application provided there is clear statement in: 
 
 a) the TC; 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 Design and 

accepted by the State of Registry or the State of the Operator, if different.  
 
The operator must have a configuration list detailing the pertinent hardware and software components and equipment 
used for the PBN operation. 
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2.3.8.2 The TC is the approved 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 CAA of the 
State of Registry 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).  
2.3.8.4 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 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 State of Registry 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. 
 
2.3.8.5 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 approval for an operator to conduct those 
operations.  
 
2.3.8.6 In many cases for legacy aircraft, while the aircraft is capable of meeting all the airworthiness requirements 
of a PBN navigation specification, there may be no clear statement in the applicable TC or STC or associated 
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 form of a letter, for simple changes, or a 
detailed aircraft-type-specific document for more complex changes. The State of Registry may determine that an AFM 
change is not required if it accepts the OEM documentation. Table 2-1 lists the possible scenarios facing an operator 
who wishes to obtain approval for a PBN application, together with the appropriate courses of action. 
 
 Note.— The European 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 airworthiness, 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 aircraft) 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 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 lists the certification standards published by EASA and the FAA for PBN applications in 2012 (each 
document may reference additional standards including ACs, TSOs and RTCA/EUROCAE documents) and is subject to 
change. 
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2.3.9    Operating procedures 
 
2.3.9.1 Standard operating procedures (SOPs) must be developed to cover both normal and non-normal 
(contingency) procedures for the systems used in the PBN operation. The SOPs must address: 
 
 a) preflight 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 

 
 
 

Table 2-1.    Approval scenarios 
 

Scenario Aircraft certification status Actions by the operator/owner 

1 Aircraft designed and type-certificated for PBN 
application. Documented in the AFM, TC or 
STC. 

No action required; aircraft eligible for PBN 
application. 

2 Aircraft equipped for PBN application but not 
certified. No statement in the AFM. SB 
available from the aircraft manufacturer. 

Obtain the SB (and associated amendment 
pages to the AFM) from the aircraft 
manufacturer. 

3 Aircraft equipped for PBN application. No 
statement in the AFM. SB not available. 
Statement of compliance available from the 
aircraft manufacturer. 

Establish if the statement of compliance is 
acceptable to the regulatory authority of the 
State of Registry of the aircraft. 

4 Aircraft equipped for PBN application. No 
statement in the AFM. SB not available. 
Statement of compliance from the aircraft 
manufacturer not available. 

Develop a detailed submission to the State of 
Registry showing how the existing aircraft 
equipment meets the PBN application 
requirements. OEM support should be solicited 
where possible. 

5 Aircraft not equipped for PBN application. Modify aircraft in accordance with the aircraft 
manufacturer’s SB or develop a major 
modification in conjunction with an approved 
design organization in order to obtain an 
approval from the State of Registry (STC). 
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 d) actions to be taken in the event of a contingency, including the reporting to the operator and to the 
CAA of significant incidents such as: 

 

  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; 
 

  3) significant misleading information without failure warning; 
 

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

  5) problems with ground navigation facilities leading to significant navigation errors. 
 

2.3.9.2 When operating procedures contribute directly to the airworthiness demonstration (e.g. in RNP AR) they 
should be documented in the AFM or an equivalent document (e.g. FCOM) approved by the State of Registry. 
 

2.3.9.3 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 specification 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( ) 

 
 
  

Full document details: ICAO 9997 2015

http://www.avadocuments.com/doc/icao-9997-2015
http://www.avadocuments.com/doc/icao-9997-2015


Chapter 2.    Certification and Operational Approval 2-9 

 

2.3.10    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.  
 
 

2.3.11    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. 
 
 

2.3.12    Control of navigation database procedures 
 
Navigation databases are required for all PBN navigation specifications except RNAV 10 and RNAV 5. The procedures 
for maintaining currency, checking for errors and reporting errors to the navigation database supplier must be 
documented in the operations and maintenance manual. Moreover, the suppliers of the navigation data are usually 
required to comply with FAA AC 20-153 or to be issued with an LOA in accordance with EASA Opinion Nr. 01/2005. 
 
 

2.3.13    Performance record 
 
Navigation error reports should be recorded and analysed to determine the need for any remedial action. Such action 
may involve the replacement of, or modifications to, the navigation equipment or changes to the operational procedures. 
All corrective action taken should be documented. 
 
 

 
2.4    DOCUMENTATION OF OPERATIONAL APPROVAL 

 
2.4.1 Operational approval may be documented through: 
 
 a) an amendment to the operations manual (OM), if it is required; and 
 
 b) an operations specification (Ops Spec), associated with the air operator certificate (AOC); or  
 
 c) a letter of authorization (LOA) for general aviation aircraft. 
 
Example Ops Spec entries are provided at Appendix C. 
 
2.4.2 During the validity of the operational approval, the CAA 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 attributes multiple errors to a particular pilot or crew may necessitate remedial training and checking or a 
review of the operational approval.  
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2.5    STATE REGULATORY MATERIAL 
 
Individual States must publish national regulatory material which addresses the PBN applications relevant to their 
airspace or relevant to operations conducted in another State by the State’s operators or by aircraft on their registry. The 
regulations may be categorized by operation, flight phase, area of operation and/or navigation specification. Approvals 
for commercial operations should require specific authorization. Example regulatory text is provided at Appendix B. 
 
 Note.— The EASA CSs and the FAA ACs mentioned above also address operational approval. The ICAO 
South American Office (SAM) has published a set of PBN ACs covering operational approval for PBN applications for use 
within the region. Many other States publish similar ACs or refer to existing ACs or AMCs in their national regulations. 
Table 2-3 lists the operational approval material published by ICAO (SAM) and Australia for PBN applications (each 
document may reference additional standards including ACs, TSOs and RTCA/EUROCAE documents). 
 
 
 

2.6    APPROVAL PROCESS 
 
2.6.1 Since each operation may differ significantly in complexity and scope, the project manager and the 
operational approval team need considerable latitude in taking decisions and making recommendations during the 
approval process. The ultimate recommendation by the project manager and decision by the CAA regarding operational 
approval should be based on the determination of whether or not the applicant: 
 
 a) meets the requirements established by the State in its air navigation regulations; 
 
 b) is adequately equipped; and 
 
 c) is capable of conducting the proposed operation in a safe and efficient manner.  

 
 

Table 2-3.    Operational approval material 
 

Navigation Specification ICAO (SAM) Australia New Zealand Canada 

RNAV 10 AC 91-001 AC 91U-2( )  AC 700-006 

RNAV 5 AC 91-002 CAAP B-RNAV-1  AC 700-015 

RNAV 1 and RNAV 2 AC 91-003 AC 91U-II-B-3  AC 700-019 

RNP 4 AC 91-004 AC 91U-3 AC 91-10 AC700-006 

RNP 1 AC 91-006 AC 91U-II-C-3  AC 700-025 

A-RNP — —   

RNP 0.3 — —   

RNP APCH (LNAV) AC 91-008 AC 91U-II-C-5  AC 700-023 

RNP APCH (LNAV/VNAV) AC 91-010 AC 91U-II-Attachment( )  AC 700-023 

RNP APCH (LPV) AC 91-011 —  AC 700-023 

RNP AR APCH AC 91-009 AC 91U-II-C-6  AC 700-024 

RF Attachment  —  AC 700-027 
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2.6.2 The complexity of the approval process is based on the inspector’s assessment of the applicant’s 
proposed operation. For simple approvals, some steps can be condensed or eliminated. Some applicants may lack a 
basic understanding of what is required for approval. Other applicants may propose a complex operation but be well 
prepared and knowledgeable. Because of the variety of proposed operations and differences in applicant knowledge, the 
process must be thorough enough and flexible enough to apply to all possibilities. 
 
2.6.3 The approval process should consist of the following phases: 
 
2.6.3.1 Step 1 — Pre-application phase. The operator initiates the approval process by reviewing the requirements; 
establishing that the aircraft, the operating procedures, the maintenance procedures and the training meet the 
requirements; and developing a written proposal to the regulator. A number of regulators have published “job aids” to 
assist the operator in gathering the necessary evidence to support the approval application. At this stage, a pre-
application meeting with the regulator can also be very beneficial. If the proposed application is complex, the operator 
may need to obtain advice and assistance from OEMs or other design organizations, training establishments, data 
providers, etc. 
 
2.6.3.2 Step 2 — Formal application phase. The operator submits to the CAA a formal, written application for 
approval, which appoints a project manager (either for the specific approval or for PBN approvals generally). 
 
 Note.— An example application form is contained in Appendix D. 
 
2.6.3.3 Step 3 — Document evaluation phase. The CAA project manager evaluates the formal, written application 
for approval to determine if all the requirements are being met. If the proposed application is complex, the project 
manager may need to obtain advice and assistance from other organizations such as regional agencies or experts in 
other States. 
 
2.6.3.4 Step 4 — Demonstration and inspection phase. During a formal inspection by the project manager 
(assisted as necessary by a CAA team), the operator demonstrates how the requirements are being met. 
 
2.6.3.5 Step 5 — Approval phase. Following a successful formal inspection by the CAA, approval is given via: 
 
 a) an amendment to the OM; and 
 
 b) an Ops Spec associated with the AOC; or 
 
 c) an LOA. 
 
 Note 1.— The approval procedure described above consists of a simplified process of the certification 
guidance contained in the Manual of Procedures for Operations Inspection, Certification and Continued Surveillance 
(Doc 8335), Part III, The AOC — Application, Evaluation and Certification. 
 
 Note 2.— The demonstration and inspection phase may not be required depending upon the area 
navigation system used, the type of operation and the supporting State regulatory structure. An aircraft equipped with 
stand-alone ETSO/TSO-C129a (or higher) equipment and operated by an IFR qualified and current pilot may be 
“deemed” to hold a PBN operational approval for RNAV 5, for example. 
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2.7    INTERNATIONAL OPERATIONS 
 
2.7.1 A State undertakes, in accordance with Article 12 of the Convention, to ensure that every aircraft flying 
over or manoeuvring within its territory shall comply with the rules and regulations relating to the flight and manoeuvre of 
aircraft there in force. Article 33 of the Convention provides that certificates of airworthiness and certificates of 
competency and licences issued or rendered valid by the State in which an aircraft is registered shall be recognized by 
other States, provided that the requirements under which such certificates or licences were issued or rendered valid are 
equal to or above the minimum standards which may be established by ICAO. This requirement for recognition is now 
extended by Annex 6, Part I and Part III, Section II, such that Contracting States shall recognize as valid an AOC issued 
by another Contracting State, provided that the requirements under which the certificate was issued are at least equal to 
the applicable Standards specified in Annex 6, Part I and Part III. 
 
2.7.2 States should establish procedures to facilitate the application by foreign commercial air operators for 
acceptance to operate into their territory. States should be careful, in their requirements for applications, to request only 
details relevant to the evaluation of the safety of the operations under consideration and their future surveillance. 
Guidance for evaluating an application by an operator from another State to operate within the territory of a State is 
contained in Part VI of Doc 8335. Such evaluation is necessary in order for the State, under the terms of Article 33 of the 
Convention, to have confidence in the validity of the certificates and licences associated with the operator, its personnel 
and aircraft, in the operational capabilities of the operator and in the level of certification and oversight applied to the 
activities of the operator by the State of the Operator. 
 
2.7.3 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 its own CAA, as the authority of the State of the Operator, 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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Chapter 3 
 

OPERATIONAL APPROVAL GUIDELINES 
 
 
 

3.1    AIRCRAFT ELIGIBILITY 
 
3.1.1 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.  
 
3.1.2 The PBN manual and the associated State regulatory material 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. 
 
3.1.3 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 specific 
PBN operation. It is not meant to imply that additional certification is required to obtain approval, although it is important 
that appropriate OEM input is obtained to support any claims of capability that are is not part of the existing certification.  
 
3.1.4 The aircraft eligibility assessment process needs to consider the capability, functionality and performance 
characteristics of the navigation and other relevant flight systems against the requirements of the particular PBN 
operation. In some cases operational mitigations and alternative means of meeting the PBN requirements may need to 
be considered. Considerable additional evaluation may be necessary before an aircraft is determined to be eligible for 
the issue of an operational approval, particularly for advanced navigation specifications such as RNP AR or A-RNP. 
While a large number of aircraft may never be considered to be eligible for RNP operational approval, for engineering, 
economical or practical reasons, many older aircraft have been certified to, or will be able to be approved for, RNAV 
operational approvals such as RNAV 10, RNAV 5, and RNAV 1 and RNAV 2. 
 
3.1.5 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.  
 
3.1.6 Operators should discuss the proposed changes and mitigations with their regulatory authority as early as 
possible. 
 
3.1.7 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. 

 
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 be presented to their regulatory authority for authorization/approval.  
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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 capability without any reference to PBN. In many of 
these cases, the basis upon 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 characteristics either differed or did not exist at the time 
the AFM was issued. Consequently, unless the AFM specifically references the relevant State regulatory documents 
consistent with PBN, additional information will need to be obtained to evaluate the relevance of the AFM statement. 
 
3.1.12 In order to enable PBN operational approval, a number of OEMs provide additional information to support 
claims of PBN compliance and capability. Such supporting documentation may or may not be approved or endorsed by 
the State of Manufacture, and it may be necessary to contact the relevant authority to validate the manufacturer’s claims. 
 
3.1.13 Where there is insufficient evidence of airworthiness certification, the aircraft capability assessment must 
include an evaluation of the navigation functionality as well as control, display and alerting functions. Area navigation 
systems that were designed and installed before PBN implementation may not meet the minimum requirements, 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    Preflight planning requirements 
 
 a) the flight plan should contain the appropriate statements of capability applicable to the PBN operations 

anticipated during the flight; 
 
 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 ...”; 
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 c) the loaded procedure must be checked against the chart; 
 
 d) it must be confirmed that the correct sensor has been 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 

performance is adequate for the procedure; 
 
 f) the contingency procedures must be reviewed. 
 
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 and, where appropriate, vertical deviation must not exceed prescribed values; 
 
 d) altitude and speed constraints must be observed; 
 
 e) the procedure 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: 
 
  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; 
 
  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 operations, and training needs to be appropriate to the 
particular circumstances. Moreover, although each navigation specification includes guidance on flight crew training, the 
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guidance is not consistent, in detail or scope, across the range of navigation specifications, and there is much 
duplication. The amount and type of training required for flight crews will vary significantly depending upon a number of 
factors including: 
 
 a) previous training and experience; 
 
 b) complexity of operations; 
 
 c) aircraft equipment. 
 
It is therefore not possible to specify, for each of the navigation specifications, the particular training 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 training, computer-based training or, in some cases, desktop 
simulation training is normally 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 
 
3.3.2.1 The following knowledge requirements apply to all PBN operations, although the content and complexity 
will vary depending upon the particular operations. 
 
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. 
 
3.3.2.4 Equipment operation and functionality. Considerable variation exists in the operation of navigation 
equipment, cockpit controls, displays and functionality. Crews with experience on one type of installation 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 updating and degraded modes of operation 
such as loss of integrity or loss of GNSS. 
 
3.3.2.5 Flight planning. Knowledge of the relevant aspects of each of the navigation specifications that relate to 
flight planning is required. 
 
3.3.2.6 Operating procedures. The 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 non-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. 
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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 
 
3.3.3.1 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 be considered and the 
training assessed for completeness and effectiveness. Ongoing and recurrent training should also be considered. 
 
3.3.3.2 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.  
 
3.3.3.3 En-route (oceanic, remote and continental). In general flight training is not required for en-route operations.  
 
3.3.3.4 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.  
 
3.3.3.5 RNP APCH. Flight training for RNP APCH can be considered under two headings — stand-alone GNSS 
equipment and FMS equipment: 
 
 a) the training for RNP APCH operations using stand-alone GNSS equipment, particularly in a single-

pilot aircraft, normally requires multiple in-flight exercises, each with preflight and post-flight briefing. 
Considerable attention should be given to the programming and management of the navigation 
system, including in-flight re-programming, holding, multiple approaches, mode selection and 
recognition, human factors and the navigation system functionality; 

 
 b) approaches conducted in FMS-equipped aircraft are generally much easier to manage 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/VNAV minima and to LPV minima. 

 
3.3.3.6 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 should be extremely thorough and should ensure that crews are able 
to manage all operations, including non-normal operations, safely. As a guide, crews without previous relevant 
experience (e.g. RNP APCH with baro-VNAV) may require a course in ground training plus simulator flight training in 
order to achieve competency.  
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3.4    NAVIGATION DATABASES 
 
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 checked 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 flight crew, for waypoint sequence, waypoint transition, leg length, magnetic bearing, 
altitude constraint and speed constraint. 

 
 
 
 

______________________ 
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Chapter 4 
 

NAVIGATION SPECIFICATION JOB AIDS 
 
 
 
 

4.1    GENERAL 
 
4.1.1 In order to facilitate a standardized approach to the process of applying for PBN approval, a structured 
form, known as a “job aid”, has been developed. 
 
4.1.2 In the absence of national pro forma, the job aid 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 generic job aid from section 4.2; 
 

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

3) combine the generic job aid and specific elements to form the complete approval application job aid. 
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4.2    GENERIC JOB AID 
 
 

APPLICATION TO CONDUCT (INSERT NAVIGATION SPECIFICATION) OPERATIONS 
 
 1. Purpose of the job aid 
 
  a) To provide information on the relevant reference documents. 
 
  b) To provide a record of the operator application, the inspector comments and the operator follow-

up action for each relevant paragraph in the reference document(s).  
 
 2. Actions recommended for the inspector and operator 
 
  a) At the pre-application meeting, the operator and the inspector review the approval process events 

and establish the form and content of the approval application.  
 
  b) The operator records references to material in company documents for each relevant paragraph 

in the job aid.  
 
  c) The operator submits to the inspector the completed job aid with the application. 
 
  d) The inspector records his/her findings for each relevant paragraph in the job aid indicating 

compliance or necessary corrective action.  
 
  e) The inspector informs the operator as soon as possible when a corrective action is required.  
 
  f) The operator provides the inspector with the revised material when so requested.  
 
  g) The CAA provides the operator with the operations specifications (Ops Specs) or a letter of 

authorization (LOA), as applicable, when the tasks and documents have been completed. 
 
 

Part Topic Page 

1 General information  

2 Aircraft and operator identification   

3 Operator application  

4 Contents of the operator application  

5 Basic pilot procedures  

6 Contingency procedures  
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 3. Reference documents 
 

Publisher Reference Title 

ICAO Annex 2 Rules of the Air 

 Annex 6 Operation of Aircraft 

 Doc 4444 Procedure for Air Navigation Services — Air Traffic Management 
(ATM) 

 Doc 7030 Regional Supplementary Procedures 

 Doc 9613 Performance-based Navigation (PBN) Manual 

Insert State 
of regulator 

Insert relevant regulatory 
reference 

Insert title of relevant regulatory reference 
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