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PERFORMANCE-BASED NAVIGATION REGULATORY REVIEW and EVALUATION PROGRAM (PBNRREVP)

1. Introduction

APEC, through the Transportation Working Group (TPTWG), is funding the
Performance-Based Navigation Regulatory Review and Evaluation Program
(PBNRREVP) which aims to assist developing APEC member economies with meeting
the International Civil Aviation Organization (ICAQ) requirements to file a Performance-
Based Navigation (PBN) Implementation Plan, and actively engage in following
through with all aspects of implementation, particularly establishing the proper
regulatory safety oversight of related procedures.

To execute this program APEC has contracted the Ambidji Group to coordinate the
work of a team of experts on Performance-based Navigation to share safety oversight
training and best practices with Malaysia DCA staff and other local stakeholders.

This report documents the visit to Malaysia by the team of experts from 18 to
21 September 2012.

2. Background

PBN has provided enormous benefits to the aviation community, for conserving
resources (i.e. saving fuel), reducing the environmental impact (i.e. reduced CO,
emissions and noise in populated areas due to more efficient flight routing), and
reducing accidents (i.e. stabilized instrument procedures and increased accurate flight
positioning). However, many APEC member economies are proceeding slowly with
implementation, primarily due to lack of information or misinformation regarding
international and domestic requirements for implementing related technologies and
procedures.

To date, the ICAO PBN Task Force has made significant progress in developing PBN
implementation guidance and establishing broad regulatory requirements. It has set
ambitious regional goals for procedural implementation and regulatory oversight of
related activities to be carried out by individual APEC member economies. The task
force set a 2010 deadline for submitting plans to ICAO in line with ICAO Assembly
Resolutions, established a PBN flight procedural design office in Beijing as a resource
to all Asian ICAO states, and acted as ICAQ’s review board for evaluating the quality
and feasibility of each State’s PBN Implementation Plans.

Despite this level of ICAO support, many developing APEC economies are still
struggling with successful PBN implementation plans, specifically the components of
safety regulatory oversight, development of PBN procedures that would fit their
airspace needs and establishing required equipage for local fleets.
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3. Project Objectives

The overall project objective is to address the primary impediments to developing and
implementing a robust PBN Implementation Plan. These include: a lack of clear
guidance for regulatory oversight needs, standards and best civil aviation authority
practices; difficulty developing the PBN procedures; and safely implementing
procedures once developed. Emphasis will be placed on providing additional guidance
to assist in understanding the already-established international regulatory requirements
and clarifying what domestic regulations and policy guidance needs to be developed
for successful implementation.

There are three key objectives to this project:

1. Ensure that the Malaysia PBN Implementation Plan is mature, includes all
necessary Basic Plan Elements (BPE) outlined in the Asia-Pacific Regional PBN
Implementation Plan and meets the needs of local aviation stakeholders;

2. Create an action plan for participants to follow through with PBN implementation
activities that includes further development of regulations and guidance material
that may be needed; and

3. Training with respect to identifying common implementation challenges and how
to overcome them with respect to developing PBN procedures, Flight Validation
(FV), and the development of a common set of recommendations and strategies
based on experience that can be used by the participants to ensure successful
PBN implementation.

4. APEC Team

The APEC Team consists of PBN experts including:
= Mr Robert Kennedy (Ambidji Group) Project Coordinator;

= Mr Noppadol Pringvanich, Director, Procedure Design for Air Navigation
Services, AEROTHAI and Manager, ICAO Asia Pacific Flight Procedures
Programme, Beijing;

= Mr Kazuto Shiba, Manager Route Planning, All Nippon Airways Co., Ltd (ANA);

" Mr Tass Hudak, The Mitre Corporation.
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5. Terms of Reference

Based on discussions with Malaysia Department of Civil Aviation (DCA) staff and
taking into account the considerable amount of PBN development work already
completed in Malaysia, the terms of reference were developed to include the following
topics:

1. Review PBN regulatory requirements and recommend development
strategies.

2. Provide PBN awareness training for all DCA staff and other stakeholders.

3. Work with DCA Flight Operations Safety Inspectors (FOSI) to build upon the
Cooperative  Development of Operational Safety and Continued
Airworthiness Programme (COSCAP) PBN operational approval training and
to develop PBN operational approval framework.

4, Provide technical assistance to DCA flight operations inspectors and other
relevant staff in respect of current/pending Required Navigation Performance
Approach (RNP APCH) and/or RNP Authorisation Required Approach
(RNP AR APCH) applications for operational approval (e.g. Air Asia).

5. Provide training and technical advice to Malaysia DCA flight procedure
design staff and flight operations inspectors with regard to the design and
validation of RNP APCH Lateral Navigation/Vertical Navigation
(LNAV/VNAV) and RNP AR APCH procedures in Malaysia, including the
administration of a third party design organisation.

6. Review the Malaysia PBN Implementation Plan and provide assistance to
ensure that the plan meets the needs of Malaysian airspace users and the
recommendations of the ICAO Regional PBN Task Force.

A copy of the terms of reference is included at Appendix A.

Page 3
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6. Program

The following program of activity was completed:

Timing | Day 1 (Tues) Day 2 (Wed) | Day 3 (Thurs) Day 4 (Fri)
Registration and | Flight Operations Procedure All Stakeholders
0900 Opening Work with Design Review PBN
1015 Ceremony Malaysia DCA Provide technical Regulatory
Program Outline FOSI inspectors advice and requirements for
Briefing to develop PBN | training in respect Air Navigation
regulatory of RNP APCH Service
AL SiElehelEes framework and RNP AR Providers
1030 PBN Awareness | (\qenda Item 3) APCH design (ANSPs) and
1200 Uil (Agenda Item 5) | Flight Operations
(Agenda Item 2) (Agenda Item 1)

LUNCH LUNCH LUNCH LUNCH
All Stakeholders | Flight Operations | All Stakeholders Closing
1300 PBN Awareness | Provide technical Review PBN
1415 Training assistance in Implementation
(Agenda ltem 2) | respect of current | plan in detail and
(continued) or pending RNP assist in meeting
APCH and/or ICAO PBN Task APEC Team
1430 RNP AR APCH Force Departs.
1600 applications recommendations
(Agenda Item 4) (Agenda Item 6)

7. Attendance

The program was very well attended with 55 representatives from Malaysia DCA and
all sectors of the Malaysian aviation industry, including military and general aviation.

Feedback from attendees was very positive indicating that respondents considered the
program to be extremely useful. Notable amongst the comments received is the view
that follow-up is required to maintain the Malaysian PBN Implementation Plan.

A list of attendees is included at Appendix B. In addition, a copy of the participant
survey and summary of the feedback received is included at Appendix H.
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10.

Other PBN Activities

In the two weeks immediately prior to the APEC Team'’s visit ICAO/FPP and ICAO
COSCAP-South East Asia (SEA) conducted PBN activities.

COSCAP-SEA conducted a PBN Operational Approval Course which was attended by
Malaysia DCA staff and a number of airline personnel from 3 to 7 September.

ICAO APAC Flight Procedures Program (FPP) in association with COSCAP-SEA
conducted a PBN Implementation Workshop from 11 to 13 September.

As a consequence, many attendees at the APEC PBNRREV Program were well
informed and able to make a significant and informed contribution.

A copy of the PBN Implementation Workshop outcomes is included at Appendix C.

Day 1: PBN Awareness Training
Following team and attendee introductions, an overview of the agenda was completed.

Mr Tass Hudak presented a briefing on the Principles of Performance-Based
Navigation which was attended by 49 persons.

The briefing included the following topics:

1. Compared and contrasted Conventional, Area Navigation (RNAV), RNP;
2. ICAO PBN concept;

3. ICAO airspace concept;

4, PBN benefits with case studies and implementation examples; and

5.  Review of ICAO PBN Implementation Processes 1, 2 and 3.

The briefing was well received and feedback indicated that the level of detail was
suitable.

A copy of the PowerPoint presentation is included at Appendix D.

Day 2: Flight Operations Regulatory Development

The second day of the program was allocated to assisting with the development of
Malaysia DCA regulatory framework to support the implementation of PBN.
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It was noted that no specific PBN regulations had been drafted and reliance to date
has been on Civil Aviation Regulation (CAR) 59.

Regulation 59 — Minimum Navigation Performance specifies approval requirements for
operators to conduct flights in airspace designated by the Director General (DG) under
this regulation unless:

a) Itis equipped with navigation systems which enable it to maintain the prescribed
navigation performance capability;

b)  The navigation systems required by paragraph (a) are approved by the DG and
installed and maintained in a manner approved by the DG;

c) The operating procedures for the navigation systems required by (a) are
approved by the DG; and

d) The equipment is operated in accordance with the approved procedures while
the aircraft is flying in said airspace.

However, there currently exists no documentation to identify the requirements for PBN
approval.

After some discussion it was agreed by the meeting that the most appropriate means
available to initiate PBN operations was an Aeronautical Information Circular (AIC).

Under the guidance of the APEC Team, a draft AIC was developed during the session
which, subject to legal review, would provide a basis for the implementation of PBN in
Malaysia.

Provisions were included in the draft AIC to permit operators who currently hold PBN
approvals to continue to operate for a period prior to being required to demonstrate
continued compliance with ICAO PBN Manual compliance by 31 December 2013.

The draft AIC is to be completed by DCA FOSIs and will be subject to legal review, and
submitted for approval by the DG.

A copy of the draft AIC is included at Appendix E.

In order to comply with the draft PBN AIC, applicants should submit an Operations
Specifications and Operations Manual amendment for approval by the DCA. The
information should include:

(@) Demonstration of aircraft capability;
(b)  Operating procedures (operations manual);

(c)  Flight crew and dispatcher (training manual); and
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(d) Navigation database procedures.

The regulation of operators that do not hold an operating certificate (General Aviation
(GA)) was discussed. Based on the low level of perceived risk it was recommended
that Malaysia DCA focus on regulating airline operation and look at GA if/when it
becomes a problem. It was noted that in many other countries, for GA operations, the
onus is on the pilot to ensure that the equipment is capable and they are properly
trained.

Malaysia DCA AIC 110/2005 — RNAV Approach for Global Navigation Satellite
System (GNSS) was reviewed and it was recommended that the AIC be updated to
reflect changes in terminology and clarify changes.

Recommendations:
o Update the AIC to reflect the ICAO PBN Manual,
o Remove reference to Supplemental means; and
o Issue an AIC to inform operators of PBN transition plans.

Inspector Training. Two Malaysian FOSIs have completed PBN Operational
Approval Training although there is no framework to qualify inspectors. It was
suggested that Malaysian FOSIs enlist help of personnel with prior experience in
approving specific operations, such as COSCAP-SEA.

Recommendations:

. DCA update the Flight Operations Safety Inspector (FOSI) Handbook to
include the periodic oversight and surveillance of PBN operations and training;
and

o DCA revise the requirements to authorize FOSIs to ensure they meet the PBN
requirements i.e. FOSIs should have some authority to provide oversight for
specific operations (RNP APCH).

Procedure Design Validation. The process for the validation of instrument flight
procedures was discussed. In Malaysia the primary responsibility resides with the
Malaysian Flight Calibration Unit. One pilot has completed ICAO FV Pilot Training but
Malaysian DCA has yet to develop policy on FV Pilot Qualifications in accordance with
ICAO Doc 9906. On the job training for flight validation pilots is also required and
assistance may be available from other States (e.g. Thailand) and COSCAP-SEA.

It was noted that no formal process exists for the validation of instrument flight
procedures including RNP AR. Authorisation of third party consultants (e.g. GE
Aviation) to conduct validation while DCA FOSIs gain experience is required. Although
the flight calibration unit will be responsible for FV, flight operations should retain a
general oversight role and be consulted where exceptions to ICAO procedure design
criteria are applied.
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11.

Air Asia/GE Project. Air Asia has contracted GE Aviation to design RNP AR
approach and departure procedures at all 15 airports serviced by Air Asia in Malaysia.
It is proposed that Air Asia will own the procedures for five years after which the
procedures will become public and the property of Malaysia DCA. It is not yet decided
if the Air Asia procedures will be published in the Malaysia Aeronautical Information
Publication (AIP).

Malaysia Airlines (MAS). MAS has commenced operations into Kathmandu and
consequently intends to seek RNP AR operational approval for its B737-800NG fleet
as a matter of priority. DCA approval is required as soon as possible in the interest of
safe.

Mr Shiba Kazuto provided a short presentation on ANA RNP AR operations.

Day 3 Session 1: Procedure Design

DCA Procedure Design. The PBN Implementation Workshop conducted in the week
prior to the APEC Team visit identified a serious lack of procedure design capability in
Malaysia DCA. Actions were recommended by the PBN Implementation Workshop to
increase permanent staffing and to provide additional training.

To date only two RNP APCH LNAV procedures have been published in Malaysia, and
these procedures are in need of review.

Recommendation:

. Malaysia DCA should update its process for the design of instrument flight
procedures to comply with ICAO Doc 9906 The Quality Assurance Manual for
Flight Procedure Design

Validation. The principles of flight procedure validation (including flight validation) in
accordance with ICAO Doc 9906 were reviewed. It was noted that one Malaysia DCA
pilot has completed Flight Validation pilot training.

Data. DCA acquires obstacle/terrain data from the mapping department however the
tools to record and verify obstacles in the aerodrome environment are not available

Recommendations:
. For DCA internal procedure designs, survey data must be obtained by a
qualified surveyor;
. DCA establishes process to validate survey data; and
. DCA require third party designers to survey obstacle data.

The requirement for periodic (five year) periodic reviews of instrument flight procedures
was noted.
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Design Staff. DCA procedure designers have recently completed the PBN
Procedures for Air Navigation Services — Aircraft Operations (PANS-OPS) procedure
design course, but have not yet completed On-the-Job training (OJT). Currently there
are no qualified staff able to check PBN procedure design. Internal audit revealed this
gap and directed the Procedure Design Group (PDG) to resolve the issue. It is
planned to arrange for the ICAO FPP to assist with OJT. It is possible that the FPP
may be able to provide OJT on site in Malaysia.

Third Party Designer Authorization. Malaysia has two projects in progress which
will involve the use of third party procedure designers, Kuala Lumpur International
Airport (KLIA) 2 redevelopment and Air Asia/GE Aviation RNP AR.

The KLIA 2 project, administered by Malaysia DCA, involves the redevelopment of
airspace in Western Malaysia and includes the design of new instrument flight
procedures throughout the Flight Information Region (FIR). It is understood the
procedure design extent of work includes the design of PBN procedures.

The Air Asia project will provide RNP AR procedures at all 15 airports serviced by Air
Asia within Malaysia and procedures design will be completed by GE Aviation.

It was explained that although third party designers may be contracted to undertake
procedure design work, Malaysia remains responsible for the procedures, and third
party designers need to be authorized by the State. However Malaysia DCA does not
yet have a process or the resources to conduct the review or certification of third party
designers. In the interim the APEC team has proposed that the responsibility for design
and quality assurance be delegated to third party designers on the basis that the
designer was able to provide to DCA evidence of competency accepted by other
States such as Australia, Canada, New Zealand or the US.

Recommendations:

. DCA required third party designers to provide evidence of qualifications
accepted by another contracting State;

. DCA issue an interim authorisation to third party designers who provide
acceptable evidence of qualification;

. The requirements for the authorization of third party designers is set out in an
AIC (or other document);

. Third party designers must demonstrate compliance with ICAO Doc 9906;
. The PDG should not be responsible for authorization of third party designers.
The PDG may draft the requirements and provide to them the Auditing

department, but it should be the responsibility of the Auditing/Inspection
department to authorize the third party;
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12.

. FV should be implicitly required by the process with supporting output and
documentation of FV results. The FV pilot/department should provide some
level of oversight or participation to ensure that the necessary steps are taken.

Long term, Malaysia has plans to employ and train inspectors to certify third party
designers.

In order to commence the process of authorization of third party designers, the APEC
Team provided assistance to draft a suitable AIC to provide interim authorization of
designers based on recognition of approval by another State.

The draft Third Party Procedure Design AIC is included at Appendix F.

Day 3 Session 2: Malaysia PBN Implementation Plan

The Malaysia PBN Implementation Plan was reviewed during the PBN Implementation
Workshop conducted by FPP/COSCAP in the week prior to the APEC Team visit.

It had been identified that a number of Basic Plan Elements (BPE) needed to be
addressed to enable the Malaysia PBN Implementation Plan to be assessed by the
ICAO Regional Office as “robust”.

The purpose of this Session was to assist Malaysia in completing the Implementation
Plan such that a revised plan addressing the outstanding BPEs should be submitted to
ICAO one to two weeks prior to the next PBN Task Force meeting late in 2012.

A copy of the previously submitted PBN Implementation Plan is included at Appendix
G.

The Basic Plan Elements were assessed as follows:
BPE 1 Policy and implementation planning

Formation of a key working group: Malaysia has a PBN Task Force and this is
to be reconvened to progress the work of PBN Implementation.

The PBN Implementation Plan needs to identify:

e Constitution of the PBN Task Force; and
e Tasks and roles allocated to the Task Force and individual members.

BPE 2 Assessment of Communications, Navigation and Surveillance (CNS)
Infrastructure

Adequately covered in last submission.
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BPE 3

BPE 4

BPE 5

BPE 6

BPE 7

BPE 8

Assessment of fleet readiness

A fleet assessment has been included in the PBN Implementation Plan but
needs to be updated to include both domestic and foreign carriers and present
the information as statistics with relevance to other elements of the Plan,
rather than raw data as previously provided.

Selection of appropriate PBN Navigation Specifications

The revised table detailing the Navigation Specifications and timelines
developed during the PBN Implementation Workshop needs to be included.

Strategies for en route implementation

No changes required.

Strategies for terminal area implementation
Timeline requires revision.

DCA strategy and current activities need to be described, including KLIA 2 FIR
redevelopment etc.

Strategies for Instrument Approach Procedure (IAP) implementation

The list of airports and the timeline for implementation developed during the
PBN Implementation Workshop needs to be included.

Transition strategy

The ground-based navaid infrastructure plan needs to be clarified including:

e Decommissioning of Non-Directional Beacons (NDB) based on a policy
of non-replacement;

e Establishing a policy for not installing additional ground-based navaids;

e Maintenance of a basic Very High Frequency Omni-directional Radio
Range/Distance Measuring Equipment (VOR/DME) structure located at
strategic airports as a backup to PBN navigation; and

e Issue of an AIC to communicate to users what the transition plan is so
that operators can understand the impact to their operations as the
infrastructure evolves.



PERFORMANCE-BASED NAVIGATION REGULATORY REVIEW and EVALUATION PROGRAM (PBNRREVP)

BPE 9 Description of the tangible benefits

Specific benefits need to be identified such as:

e Enabling certain operations because of PBN, providing an approach to a
runway that previously could not support an Instrument Approach (IAP).
De-conflicting airport, departure/arrival operations.

13. Day 4: Air Traffic Management

Major projects involving Air Traffic Services (ATS) in Malaysia include:

. Air Asia implementation of RNP AR at 15 airports;
. KLIA 2; and

] Establishment of RNP 2 routes.

To date Malaysian Air Traffic Control (ATC) has received no PBN training, however
general training is planned in October and November before Air Asia starts RNP AR
operations. The contract between Air Asia and GE Aviation does not cover ATC
training.

Malaysian ATC management advised that the KLIA FIR airspace concept development
and Air Traffic Management (ATM) training has been contracted out. They are
confident that this will be handled well.

Air Asia expressed concern that separation is conservative and that they will not be
able to use their RNP approaches.

In response to the question “What happens with aircraft that are not PBN-equipped
(and will not be equipped in the near future) and wish to file IFR flight plans?” DCA
responded that operators will not be denied access to airspace.

The APEC Team advised that the impact upon ATC workload must also be
considered. Malaysia would need to consider the long-term impact and whether or not
to mandate equipage for airspace access.

Several operational issues for ATC were discussed including:

= Vectoring rules for RNP approaches; and

= Vertical intercept of procedures.

The following topics were recommended for inclusion in the ATC Training Syllabus:

= PBN phraseology;

" Vectoring rules;
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= Separation requirements;

. Operational issues (e.g. availability prediction);
. Issuing runway transitions;

= Changing runway transitions; and

= Blunder mitigations.

Recommendations:

. ATC develop methods of sequencing RNP approach traffic with Instrument
Landing System (ILS) traffic. This is necessary to ensure that the Air Asia
RNP AR Project achieves efficiency benefit. Experience gained in Brisbane,
Australia should be considered,;

. A phased implementation of RNP AR approaches is adopted with initial
operations restricted to day Visual Meteorological Conditions (VMC) to provide
controllers with the opportunity to become familiar with and with RNP AR
operations before conducting Instrument Meteorological Conditions (IMC)

operations;
. All ATC personnel complete a generic PBN training program; and
. DCA reviews and updates the ATS manual to include PBN provisions.
Summary

The PBNRREVP Team visit to Malaysia has provided Malaysia with a sound
foundation upon which to pursue the implementation of PBN. The program was very
well supported and all sections of the industry contributed enthusiastically.

Building on ICAO FPP and COSCPAP-SEA programs the APEC PBNRREVP has
provided Malaysia with the tools to proceed. Basic regulatory provisions were drafted
to enable the authorization of PBN operations and procedure design,
recommendations made to complete the Malaysia PBN Implementation Plan and
participants shared in developing their knowledge of PBN and its application in the
Malaysian environment.

The regulatory provisions drafted during the visit are the minimum necessary to
proceed. As Malaysia DCA gains experience and additional staff are trained, further
development of regulatory documentation will be required.

While the implementation of PBN in Malaysia has been limited to date, all stakeholders
have expressed the intention to actively pursue their respective responsibilities. In
order for Malaysia to meet the schedule for implementation in accordance with ICAO
Resolution A37-11 prompt action is required to overcome some significant difficulties
that exist.
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It is expected that Malaysia DCA will require continued assistance from APEC and
other agencies over the next one to two years in the following areas:

Development of detailed regulatory documentation; and

Procedure design training and documentation.

Key Action Items

Immediate action is required in the following key areas:

1.

The AICs drafted during the APEC Team visit need to be completed and
published to provide a regulatory framework for PBN implementation.

Further training is required to provide additional qualified DCA FOSIs. Although
the current FOSIs are trained and competent, the anticipated workload can be
expected to exceed capacity and cause delays in implementation.

The lack of sufficient PBN-trained procedure design staff is a significant risk to
Malaysia achieving timely implementation.

Establishment of a process to ensure that procedure design, including internally
by DCA and third party designers, is completed in accordance with ICAO Doc
9905 The Quality Assurance Manual for Flight Procedure Design.

The training of ATC staff must be completed as planned and in a timely manner
to ensure that there is no delay to the implementation of PBN procedures.

The Malaysia PBN Implementation Plan should be revised in accordance with the
recommendations made during the APEC visit and resubmitted to the Regional
ICAO PBN Task Force.

Malaysia DCA should publish information to advise the Industry (domestic and
foreign) of the Malaysia PBN implementation strategy and timeline.
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Proposed Terms of Reference
APEC PBNRREVP in Malaysia

1. Introduction

APEC, through the Transportation Working Group, is funding the “Performance Based
Navigation Regulatory Review and Evaluation Program (PBNRREVP)” which aims to
assist developing APEC economies with meeting the International Civil Aviation
Organization (ICAO)’s requirements to file a Performance-Based Navigation (PBN)
implementation plan, and actively engage in following through with all aspects of
implementation, particularly establishing the proper regulatory safety oversight of related
procedures.

To execute this program APEC has contracted with the Ambidji Group to coordinate the
work of a team of experts on Performance Based Navigation to share safety oversight
training and best practices with DCA Malaysia staff and other local stakeholders.

The project managers wish to invite the Department of Civil Aviation Malaysia to host a
one week site visit by an APEC team of PBN experts from 18th to 21st September 2012.

This document represents the proposed program for the APEC Team site visit which has
been developed to build upon the ICAO COSCAP/FPP PBN training and workshop
activities that are proposed for Malaysia in September.

2. Background

Performance-Based Navigation has proven enormous benefits to the aviation
community, both for conserving resources (i.e. saving fuel), reducing the environmental
impact (i.e. reduced CO2 emissions and noise in populated areas due to more efficient
flight routing), and reducing accidents (i.e. stabilized instrument procedures and
increased accurate flight positioning). However, many APEC economies are proceeding
very slowing with implementation, primarily due to lack of information or misinformation
regarding international and domestic requirements for implementing related technologies
and procedures. To date, the ICAO Performance Based Navigation (PBN) task force
has made significant progress in developing PBN implementation guidance and
establishing broad regulatory requirements. It has set ambitious regional goals for
procedural implementation and regulatory oversight of related activities to be carried out
by individual economies. The task force has set deadlines for submitting plans to ICAO
by the end of 2010 in line with ICAO Assembly Resolutions, established a PBN flight
procedural design office in Beijing as a resource to all Asian ICAO states, and acted as
ICAO’s review board for evaluating the quality and feasibility of each state’s PBN
implementation plans.
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Despite this level of ICAO support, many developing APEC economies are still
struggling with successful PBN implementation plans, specifically the components of
safety regulatory oversight, development of PBN procedures that would fit their airspace
needs, and establishing required equipage for local fleets.

3. Scope of Work

The site visit portion of this project will include a gap analysis on regulatory matters
concerning proper PBN implementation and an evaluation of PBN implementation plans
with respect to conforming to international standards, and best practices for managing
and safely overseeing the PBN implementation process at the government level.

4. Project Objectives

The overall project objective is to address the primary impediments to developing and
implementing a robust PBN implementation plan. These include: a lack of clear
guidance for regulatory oversight needs, standards, and best civil aviation authority
practices; difficulty developing the PBN procedures; and safely implementing procedures
once developed. Emphasis will be placed on providing additional guidance to assist in
understanding the already-established international regulatory requirements and
clarifying what domestic regulations and policy guidance needs to be developed for
successful implementation.

There are three key objectives to this project:

i) Ensure that the Malaysia PBN implementation plan is mature, include all
necessary Basic Plan Elements (BPEs) outlined in the Asia-Pacific
Regional PBN Implementation Plan, and will meets the needs of local
aviation stakeholders:

ii) Create an action plan for participants to follow through with PBN
implementation activities that includes further development of
regulations and guidance material that may be needed; and

iii) Training with respect to identifying common implementation challenges
and how to overcome them with respect to developing PBN procedures,
flight validation, and the development of a common set of
recommendations and strategies, based on experience that can be used
by the participants to ensure successful PBN implementation.
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5. APEC Team
The APEC Team consists of PBN experts including:
= Mr Robert Kennedy (Ambidji Group) who will act as Project Coordinator

=  Mr Noppadol Pringvanich, Director, Procedure Design for Air Navigation Services,
AEROTHAI and Manager, ICAO Asia Pacific Flight Procedures Programme, Beijing

=  Mr Kazuto Shiba, Manager Route Planning, All Nippon Airways Co., Ltd (ANA)
=  Captain Albert A. Hendon, The Mitre Corporation

=  Mr Tass Hudak, The Mitre Corporation.

6. Proposed Topics

Based on discussions with DCA MALAYSIA staff and taking into account the
considerable amount of PBN development work already completed in the Malaysia, the
following topics are proposed.

1. Review PBN regulatory requirements and recommend strategies for
regulatory development.

2. Provide PBN awareness training for all DCA staff and other stakeholders.

3. Work with DCA Flight Operations Inspectors to build upon the COSCAP PBN
Operational Approval Training and to develop PBN operational approval
framework.

4. Provide technical assistance to DCA Flight Operations Inspectors and other
relevant staff in respect of current or pending RNP APCH and/or RNP AR
APCH applications for operational approval (e.g. Air Asia).

5. Provide training and technical advice to Malaysia DCA Flight Procedure
Design staff and Flight Operations Inspectors with regard to the design and
validation of RNP APCH LNAV/VNAV and RNP AR APCH procedures in
Malaysia, including the administration of third party design organisation.

6. Review the Malaysia PBN Implementation Plan and provide assistance to
ensure that the Plan meets the needs of Malaysian airspace users and the
recommendations of the ICAO Regional PBN Task Force.
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7. Schedule

The proposed schedule is as follows. If required session times can be re-arranged to
suit the availability of key staff.

Day | is intended to be a general session and an opportunity for stakeholders to provide
input to the APEC team. The proposed activities will be briefed and any additional topics
identified which may need to be included in the program.

Timing | Day 1 (Tues) Day 2 (Wed) Day 3 (Thurs) Day 4 (Fri)
Registration and Flight Procedure Design | All Stakeholders
0900 Opening Operations
Ceremony Provide technical Review PBN
1015 Program Outline Work with advice and Regulatory
Briefing Malaysia DCA | training in respect | requirements
flight ops of RNP APCH for ANSP and
All Stakeholders inspectors to and RNP AR Flight
develop PBN APCH design Operations
1030 | PBN Awareness regulatory
1200 Training framework (Agenda Item 5) | (Agenda Item 1)
(Agenda Item 2) | (Agenda Item 3)

All Stakeholders Flight All Stakeholders Closing
1300 o :
perations
1415 PBN Awareness Review PBN
Training Provide Implementation
technical plan in detail and
(Agendaltem 2) | assistance in | assistin meeting | APEC Team
, respect of ICAO PBN Task Departs
(cont’d)
current or Force
1430 pending RNP | recommendations
APCH and/or
1600
RNP AR APCH (Agenda Item 6)
applications
(Agenda Item 4)
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8. Delivery Method

Day 1 will be a general and open session with briefings provided by the APEC Team.
The session will provide an opportunity for stakeholders to raise any additional issues
that might also need to be addressed during the APEC Team visit.

Day 1 will include a briefing by APEC experts providing an overview of the PBN concept.
The briefing is intended for all stakeholders including management and other personnel
not directly involved with PBN implementation but who have a need to understand the
terminology and general application of Performance Based Navigation. Time will be
made available for participants to raise specific issues and for general discussion with
regard to the implementation of PBN.

Days 2 and 3 will be round table working group sessions for specialist staff building upon
the previous Operational Approval Training and Implementation Workshop. This format
is intended to permit on-the-job style training and mentoring for the responsible
personnel. Where necessary the APEC team will provide briefings and technical advice
on specific subjects.

Day 4 is a general session to review the outcomes of the week. The APEC Team will
provide a PBN Regulatory Review and Evaluation report and make recommendations
for any further action required.

9. Attendance

The success of the APEC Team visit depends upon the attendance of DCA and
stakeholder personnel with direct responsibility for the tasks to be reviewed.

The following key personnel should attend.
DAY 1: All stakeholders including:
ATS staff including ATC
Flight Standards staff including flight safety inspectors
Flight Procedure Design
Airline operator senior pilots/training staff
Management staff
DAY 2: Flight Operations Inspectors
Senior airline operational and training pilots
DAY 3: Morning Session
Flight Procedure design staff
Flight operations inspectors
Afternoon Session:
All Stakeholders
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DAY 4: Concluding Session: Open to all stakeholders.

10. Reference Documentation

Any relevant existing regulatory or guidance documentation should be forwarded to the
APEC Team for review prior to the site visit.

11. Assistance to the Team Members by DCA

The APEC Team site visit will be fully funded by APEC. However it is requested that
DCA MALAYSIA will contribute to the program by providing the venue for the site visit,
transport to/from the APEC Team hotel, and lunch/refreshments daily for the APEC
Team and DCA MALAY SIA/Stakeholder participants.
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PERFORMANCE-BASED NAVIGATION (PBN) IMPLEMENTATION WORKSHOP
Kuala Lumpur, Malaysia
11-13 September 2012

OUTCOMES AND RECOMMENDATIONS

On 11-13 September 2012, Department of Civil Aviation Malaysia hosted a Performance Based
Navigation (PBN) implementation Workshop in Kuala Lumpur, Malaysia with supports from ICAO
Asia-Pacific Flight Procedure Program (FPP) Office and ICAO COSCAP South East Asia. The
Workshop was attended by 53 participants from various aviation stakeholders in Malaysia, including
regulators, military, airline and helicopter operators and air navigation service providers.

The purposes of the Workshop were to identify actions required for successful and timely
implementations of PBN for Malaysia recognizing safety and efficiency benefits which can be derived
from PBN implementations in en-route, terminal area (SID/STAR) and approach operations and to
support PBN goals as agreed in the ICAO Assembly’s Resolution A37-11.

The Workshop collectively identified the following 31 action items in 9 areas that need to be
accomplished in order to meet the goals of implementing PBN in Malaysia. Each action item is critical in
ensuring successful implementation of PBN in Malaysia in accordance with the goals laid out in ICAO
Assembly’s Resolution A37-11. With leadership from DCA Malaysia, related organizations and agencies
are expected to work cooperatively and in due diligence to accomplish the goals.

1. Malaysia PBN Task Force

a. The Workshop recommends DCA Malaysia to re-activate the Malaysia PBN Task Force,
which includes invited representatives from all stakeholders, including regulators, air
operators, military, airports and air navigation service providers. The Malaysia PBN Task
Force should meet regularly every month. The Malaysia PBN Task Force should be chaired
by the Director of ATM and should provide regular reports to the Director General.

2. Malaysian PBN Implementation Plan

Noting that State’s PBN Implementation Plan is one of the requirements outlined in ICAO Assembly’s
Resolution A37-11, the Workshop urges the Malaysia PBN Task Force to consider revising the existing
PBN Implementation Plan as followings:

a. The Malaysian PBN Implementation plan should include all 11 Basic Plan Elements as
required by the ICAO Asia-Pacific Regional PBN Implementation Plan. Substantial amount
of planning material has already been developed noting the presentations that have been
presented at this Workshop. The Malaysia PBN Task Force should utilize this material and
incorporate into the Malaysian PBN Implementation Plan which should be resubmitted to
ICAO bhefore the next PBN Task Force Meeting in December 2012.

b. The revision of the Malaysian PBN Implementation Plan should include transitional plan for
decommissioning of conventional navigation aids. The transitional plan should indicate
maintenance of ILSs and selected critical VORs and decommissioning plan for NDBs.



c. The revision of the Malaysia PBN Implementation Plan should include appropriate
Navigation Specifications for each phase of flight as followed:
2012 2016 2020
En Route RNAV5 RNP2 RNP2 or ADV RNP
RNP10 or RNP4 RNP4 RNP2 or ADV RNP
Terminal RNP1 ADV RNP
Approach RNP APCH LNAV/VNAV ADV RNP
RNP AR APCH if beneficial
RNPO.3 for helicopter

3. PBN Implementations

Noting that ICAO Assembly Resolution A37-11 urges States to implement PBN procedures into all
airports by 2016, the Workshop collectively develops a prioritized list for airports which should have
PBN procedures implemented. The prioritized list, shown in Appendix A, divides airports into three
levels of priority for PBN implementation, namely A (2013-2014), B (2015-2016) and C (2017-2018).

a.

b.

The Workshop urges the Malaysia PBN Task Force to consider including the Appendix A as
a part of the Basic Plan Element 6 and 7 (BPE 6, 7) of the Malaysia PBN Implementation
Plan which shall be resubmitted to ICAO prior to the next ICAO PBN Task Force meeting in
December 2012.

The Workshop participants are committed to work in due diligence to achieve the outcomes
as detailed in the Appendix A in order to meet Malaysian obligation to complete the PBN
implementation target as part of ICAO Assembly Resolution A37-11

4. Regulations

The Workshop recognized the needs for enhancing regulations to enable safe PBN operations. DCA
Malaysia was encouraged to commence these activities during the APEC Visit in September 2012.

DCA Malaysia will update the direction under its relevant regulations to serve as an enabling
regulation authorizing PBN operation with appropriate operational approval process.

DCA Malaysia will also publish information regarding PBN plan and implementation to
aviation industry. This process should be completed by the end of 2012.

Airworthiness Section of DCA Malaysia will update its Airworthiness Notice to include PBN
by the end of 2012.

Flight Operation Section of DCA Malaysia will extend the current Operational Guidance
Approval Procedures and associated application forms to cover all PBN navigation
specifications.

The Workshop identified that the current manning level of inspectors in the Flight Operation
Section was inadequate for meeting the considerable demands from the operators to obtain
PBN OPSPECs.



f. DCA Malaysia should request ICAO COSCAP-SEA to provide in-country support in
Malaysia on PBN operational approval in 2013.

5. Obtaining Operational Approval

a. Air Asia will submit application to revise their OPSECS to include all applicable PBN
specifications for each fleet in accordance to ICAO PBN Manual by the following schedule
0 RNP APCH, RNP AR APCH -- November 2012
0 RNP4 -- September 2013

b. Air Asia X will submit application to revise their OPSECS to include all applicable PBN
specifications for each fleet in accordance to ICAO PBN Manual by the following schedule
0 RNP1 -- November 2012
0 RNP4 -- September 2013

c. Firefly will submit application to revise their OPSECS to include all applicable PBN
specifications for each fleet in accordance to ICAO PBN Manual by the following schedule:
0 RNAV 5 RNAV 1, RNP1 -- June 2013
o0 RNP APCH -- December 2013

d. Transmile will submit application to revise their OPSECS to include all applicable PBN
specifications for each fleet in accordance to ICAO PBN Manual by the following schedule:

o RNAV 1 RNP1 -- December 2012
0 RNP4 -- September 2013
o RNP APCH -- December 2013

e. Malaysia Airline will submit application to revise their OPSECS to include all applicable
PBN specifications for each fleet in accordance to ICAO PBN Manual by the following

schedule:
o RNP4 -- November 2012
o RNP AR APCH (B738) -- December 2012

f.  Helicopter operators expressed strong interest and commitments to submit application to
revise their OPSECS to include all applicable PBN specifications for each fleet in accordance
to ICAO PBN Manual within the 2014. Helicopter operators will form a sub-working group
to establish a concrete plan.

6. Additionally, the Workshop anticipated that additional PBN applications will be received from other
air operators, such as MASWings.

7. Procedure Design

After considering the procedure design workload for the next few years and the need for Malaysia to have
sufficient number of procedure designers who are qualified in accordance with ICAO requirements as
detailed in ICAO Doc 9906, the Workshop recognized that the existing lacking of procedure design
resources is the major road block for PBN implementation for Malaysia. The Workshop thus
recommends that:

a. DCA Malaysia commits sufficient resources to strengthen procedure design section within
DCA Malaysia in order to meet PBN implementation obligation of Malaysia.



b. The current procedure design section of DCA Malaysia has three designers officially on staff,
two of which have been trained on PBN procedure design. The Workshop strongly
recommends DCA Malaysia to support the other procedure designer to attend PBN
Procedure Design training which takes place two times a year at the ICAO FPP Office in
Beijing. The next PBN PD training at the FPP is scheduled for October 2012.

c. DCA Malaysia should send three PBN-trained procedure designers for a PBN OJT at FPP
Beijing during the first half of 2013. The OJT period will focus on updating existing RNAV
approach procedure at KLIA to be complied ICAO PBN guidance and the training aims to
provide hand-on experience of the trainees under the supervisory of the FPP.

d. DCA Malaysia should recruit two additional full-time procedure designers, noting substantial
amount of procedure design requirement and its quality assurance obligation.

e. Under the CNS/ATM project, it was expected that the SID/STAR and airspace structure and
organization within Kuala Lumpur FIR, including airports, will be revised in accordance with
ICAO PBN guidance. In the short term, the airspace associated with KLIA2 and Subang
needed to be re-organized.

f.  The Workshop encourages Malaysian Airport to assist with necessary resource to enhance
procedure design aiming to increase safety and capacity of the airports themselves.

g. Helicopter operators expressed your willingness to provide necessary resources to assist
DCA Malaysia in developing PBN procedures for helicopters.

8. Ground/Flight Validation and Quality Assurance

a. DCA Malaysia should establish appropriate regulations and procedures for the management
of third party procedure design organizations.

b. DCA Malaysia should establish Quality Assurance process, including ground and flight
validations, for its procedure design obligations. The process should be complied with ICAO
requirements as detailed in ICAO Doc 9906.

9. PBN ATC and PBN Familiarization Training

a. DCA Malaysia should conduct necessary ATC trainings to prepare for initial operation of
RNP-AR at Penang and Kuching scheduled November 2012.

10. State and Military Aircrafts
a. Malaysian Air Force is invited to be actively involved in PBN planning and implementation

for Malaysia and be part of the Malaysia PBN Task Force.
b. Malaysian military is invited to send appropriate officers to attend future ICAO PBN courses.
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5. PBN Operational Requirements & Implementation Strategy

51 Introduction of PBN will be consistent with the Regional and Global Air Navigation
Plan. Moreover, PBN implementation will be in full compliance with ICAO SARPs and PANS
and support relevant ICAO Global Plan Initiatives.

5.2  Theintroduction of PBN will be supported by an appropriate navigation infrastructure
consisting of an appropriate combination of Global Navigation Satellite System (GNSS), self-
contained navigation system (inertial navigation system) and conventional ground-based
navigation aids.

5.3 The Strategy for the Provision of Precision Approach, Landing & Departure Guidance
Systems and the Strategy for Implementation of GNSS Navigation Capability were reviewed
and updated by the Eleventh meeting of CNS/MET Sub Group of APANPIRG in July 2007. The
updated strategies were reviewed and adopted by APANPIRG as Strategies for the Provision
of Navigation Servicesin its Eighteenth meeting held in September, 2007 under Conclusion
18/30.

Route Operations

5.4  Considering the traffic characteristics and CNS/ATM capability, en-route operations
are classified as Oceanic and Domestic en-route.

5.5 In principle, classification of en-route operation will adopt, but not be limited to, a
single RNAV or RNP navigation specification. This implementation strategy will be applied in
coordination with airspace users, and the RNAV and RNP navigation applications will be
coordinated between neighbouring states to ensure harmonization.

5.6  In areas where operational benefits can be achieved and appropriate CNS/ATM
capability exists, a more accurate navigation specification than that specified in this plan, will
be introduced on the basis of coordination with stakeholders and affected neighboring States.

TMA Operations

5.7  TMA operations have their own characteristics, taking into account the applicable
separation minima between aircraft and between aircraft and obstacles. TMA operations also
involve the diversity of aircraft, including low-performance aircraft flying in the lower airspace
and conducting arrival and departure procedures on the same path or close to the paths of
high-performance aircraft.

5.8 In this sense, a plan for the implementation of PBN in TMAs, will be based on the
AsiafPacific Regional PBN Implementation Plan, seek the harmonization of the application of
PBN and avoid the need for multiple operational approvals for intra- and inter-regional
operations. Applicable aircraft separation criteria will also be considered.



Instrument Approaches

5.9  PBN approaches that provide Vertical Guidance will be introduced to enhance safety.
Conventional approach procedures and conventional navigation aids will be maintained to
support non-equipped aircraft during the transitional period.

5.10 IFR Approaches based on PBN will be designed to accommodate mixed-equipage
(PBN and non-PBN) environment. ATC workload will be taken into account while developing
approach procedures. One possible way to accomplish this is to co-locate the Initial Approach
Waypoint for both PBN and conventional approaches.

6. Current Status & Forecast

6.1 APAC traffic forecast

6.1.1  The GEN part of FASID (Doc9673 Vol. II) provides the information and data of the
following traffic forecasts:

o Forecasts of air traffic demand for air navigation systems planning
o Passenger forecasts

o Aircraft movement forecast

o Major city-pairs forecasts

6.1.2  The forecast data as well as the figures contained in the FASID document are the
results of the regular meetings of Asia/Pacific Area Traffic Forecasting Group (APA TFG).

6.1.3 The forecast conducted by IATA on 27 February 2008 for Asia and Pacific traffic in
respect of passenger, cargo, aircraft movements and new aircraft deliveries in all the Regions
is also provided in the Appendix A to this plan as reference.

6.2 Aircraft fleet readiness status

6.2.1 All major commercial aircraft manufacturers since the 1980’s have included RNAV
capabilities. The commercial aircraft currently produced incorporate an RNP capability.

6.2.2 The diagram below displays a high level analysis based on fleet numbers from Ascend
Online Fleets database March 2008 and RNAV/RNP classification by IATA.

6.2.5 National airlines i.e. Malaysia Airlines, Air Asia and Transmile fleet readiness status
are attached in Appendix B, Appendix C and Appendix D respectively.












6.4 CNS Infrastructure

6.4.1 Navigation infrastructure
6.4.1.1 Global Navigation Satellite System (GNSS)

6.4.1.1.1 Global Navigation Satellite System (GNSS) is a satellite-based navigation
system utilizing satellite signals, such as Global Positioning System (GPS), for providing
accurate and reliable position, navigation, and time services to airspace users. ICAO noted
the increased flight safety, route flexibility and operational efficiencies that could be realized
from the move to space-based navigation.

6.4.1.1.2 GNSS supports both RNAV and RNP operations. Through the use of GNSS
augmentations, GNSS navigation provides sufficient accuracy, integrity, availability and
continuity to support en-route, terminal area, and approach operations.

6.4.1.1.3 GNSS augmentations include Aircraft-Based Augmentation System (ABAS),
Satellite-Based Augmentation System (SBAS), Ground-Based Augmentation System (GBAS),
and Ground-based Regional Augmentation System (GRAS).

6.4.1.1.4 A Ground Based Augmentation System (GBAS) is planned to be installed at
Kuala Lumpur International Airport (KLIA) in the medium term implementation plan to
accommodate SIDs, STARs and RNP Approaches for the 3 runways.

6.4.1.2 Other PBN navigation infrastructure

7.1.2.1 Other navigation infrastructure includes INS, VOR/DME, DME/DME, and
DME/DME/IRU. These navigation infrastructures will satisfy the requirements of RNAV
navigation specifications, but not those of RNP.

6.4.1.2.2 INS may be used to support PBN en-route operations with RNAV-10 and
RNAV-5 navigation specifications.

6.4.1.2.3 VOR/DME will be used to support PBN en-route and STAR operations based on
the RNAV-5 navigation specification.

6.4.1.2.4 Uses of DME/DME and DME/DME/IRU will support PBN en-route and terminal
area operations based on RNAV-5, RNAV-2 or RNAV-1 navigation specifications.

6.4.1.2.5 The list of VOR/DME currently available in Kuala Lumpur FIR and Kinabalu FIR
is attached on Appendix Y.

6.4.2 Surveillance infrastructure

6.4.2.1 For RNAV operations, sufficient surveillance coverage will be provided to
assure the safety of the operations. For RNP operations, surveillance coverage is not
required.









7.2.2 TMA Operations

A | In several TMAs i.e. Kuala Lumpur TMA, Johor TMA, Kuching TMA and Kota
Kinabalu TMA, the application of RNAV-1 in a radar environment will be implemented with
the support through the use of GNSS and/or ground navigation infrastructure, such as
DME/DME and DME/DME/IRU. In this short term phase, mixed operations (equipped and
non-equipped) will be permitted.

7.2.3 Instrument Approaches

7.2.3.1 The application of RNP APCH with Baro-VNAV procedures will not be
implemented in the short term due to inadequate supporting navigation infrastructure. ILS
currently available at all instrument airports is expected to be satisfactorily operational for
the next 10 years (Refer Appendix F). Anyhow, Malaysia will promote the use of APV
operations (Baro-VNAV or augmented GNSS) to enhance safety and accessibility of RNP
approaches when the navigation infrastructure required are available.

Summary table & Implementation targets

Short Term (2009-2012)

Airspace Preferred Nav. Acceptable Nav.
Specifications Specifications
Route — Oceanic RNP-4 RNAV-10
Route — Domestic en-route RNAV-5
(City pair)
TMA — Arrival RNAV-1 in radar

environment and with
adequate navigation
infrastructure.

TMA - Departure RNAV-1 in radar
environment and with
adequate navigation
infrastructure.

Approach Nil
(Conventional — ILS)

Implementation Targets
e« RNAV-1 SID/STAR for 50% of international airports by 2012
+ Re-defining existing RNAV/RNP routes into PBN navigation specification by 2012
+ Implementation of additional RNAV/RNP routes

16













7.4 Long Term Implementation Strategies (2016 and beyond)

7.4.1 In this phase, GNSS is expected to be a primary navigation infrastructure for PBN
implementation. Malaysia will work co-operatively on a regional basis to implement GNSS in
order to facilitate seamless and inter-operable systems and undertake coordinated research
and development programs on GNSS implementation and operation.

7.4.2 Moreover, during this phase, Malaysia will consider segregating traffic according to
navigation capability and granting preferred routes to aircraft with better navigation
performance.

7.4.3 With the expectation that precision approach capability using GNSS and its
augmentation systems will become available, Malaysia will explore the use of such capability
where there are operational and financial benefits.

8. Transitional Strategies

8.1  During transition to PBN, sufficient ground infrastructure for conventional navigation
systems will remain available to serve non-equipped flights. Before existing ground
infrastructure is considered for removal, users will be given reasonable transition time to
allow them to equip appropriately to attain equivalent PBN-based navigation performance.
Malaysia will approach removal of existing ground infrastructure with caution to ensure that
safety is not compromised. Performance of safety assessment and consultation with users
through regional air navigation planning process will be necessary.

8.2 Malaysia will coordinate to ensure that harmonized separation standards and
procedures are developed and introduced concurrently in all flight information regions along
maijor traffic flows to allow for a seamless transition towards PBN.

8.3  Malaysia will cooperate on a multinational basis to implement PBN in order to
facilitate seamless and inter-operable systems and undertake coordinated research and
development programs on PBN implementation and operation.

8.4  Malaysia will consider segregating traffic according to navigation capability and
granting preferred routes to aircraft with better navigation performance, taking due
consideration of the needs of State/Military aircraft.

8.5 Malaysia will encourage operators and other airspace users to equip with PBN-capable

avionics. This can be achieved through early introductions of RNP approaches, preferably
those with vertical guidance.

9, Safety Assessment & Monitoring Requirements

9.1 Need for a safety assessment

9.1.1 To ensure that the introduction of PBN applications within Malaysia FIR is
undertaken in a safe manner, in accordance with relevant ICAO provisions, implementation

shall only take place following conduct of a safety assessment that has demonstrated that an
acceptable level of safety will be met. This assessment may also need to demonstrate that
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levels of risk associated with specific PBN implementations are acceptable. Additionally,
ongoing periodic safety reviews will be undertaken where required in order to establish that
operations continue to meet acceptable levels of safety.

9.2 Undertaking a safety assessment
9.2.1 DCA Malaysia will ensure that a safety assessment and, where required,
ongoing monitoring of the PBN implementations are conducted. DCA Malaysia may seek

assistance from other relevant body in the government agencies i.e. institutional department
to undertake such activities.
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APPENDIX H

Participant Survey and Summary of Responses
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PERFORMANCE-BASED NAVIGATION REGULATORY REVIEW and EVALUATION
PROGRAM (PBNRREVP)

PARTICIPANT SURVEY REPORT
MALAYSIA
SEPTEMBER 2012

The following is a summary of the responses received to the Participant Survey distributed
during the PBNRREVP Team visit to Malaysia from 18" to 21% September 2012.

Participants responded very favorably to a total of 29 questions with no negative comments
received.

Relevant notable comments have been included in this report. Of particular note are several
responses urging APEC/ICAQ follow up.

It is clear from the survey that participants valued the program highly and are committed to
pursuing the implementation of PBN in Malaysia.

Part I: Pre-Program Activities

All respondents agreed that reported that the registration and participation process was
well-organized, and the event venue was suitable (one neutral).

Comments:
“It was about time”.
“Ensure all airlines’ participation”
“Not many GA operators attended but most of the major airlines attended”

“Short notice, not all operators invited.”



Part Il: Program Activities

All respondents agreed that the content was just right, not too detailed, and not lacking. No
negative reports received.

All respondents agreed (1 neutral) that the PBN Regulatory Review and Evaluation Program
is beneficial to my economy’s aviation program.

All respondents agreed (50% strongly agreed) that the PBN Regulatory Review and
Evaluation Program is beneficial to my economy’s aviation program.

All respondents agreed (40% strongly) that the PBN Regulatory Review and Evaluation
Program is personally beneficial.

Respondents indicated that the APEC Team Members were knowledgeable about the
topics they discussed.

Comments:
“All the team members are knowledgeable and provide a useful info and feedback.”

“Yes, of course! All topics were thoroughly covered”.

Responses relating to individual sessions
Day 1 (PBN Familiarization)

All respondents agreed presentations were beneficial to their understanding of the ICAO
PBN Concept.

Comments:
“Mr. Tass Hudak’s presentation was a good brief overview of what PBN is all about.”

“Practical example, pick an airport in the airline and simulate flight to a PBN equipped
airport. Justify the requirement of the aircraft and airspace to comply.”

Day 2 (Flight Operations)

All respondents agreed the discussions on PBN Regulatory development in Malaysia were
beneficial.

Comments:
“The discussions shall also cover airworthiness”.

“Emphasize steps in application, validation and approval of Nav Specs”

“Probably, if more examples/guidance of PBN regulatory development done by other
States/Members are shared with DCAM, they would be more pro-active and efficient —
manpower/resources issue!

“The country needs to move forward!”



Day 3 Session 1 (Procedure Design)
All respondents agreed the discussions were beneficial (one neutral).
Comments:

“Not much of flight procedure design info. More of resources issues were discussed due
DCAM'’s manning constraints”

“Maybe military procedure designer can work together with DCA procedure designer”.

Day 3 Session 2 (PBN Implementation Plan)
All respondents agreed the discussions were beneficial.
Comments:

“Clearly nominated PBN committee members, and justify the importance of the role to
each member”.

“A follow-up by APEC/ICAO is recommended to review team’s progress.”

Day 4 (Air Traffic Control/ANS)
All respondents agreed the discussions were beneficial (one neutral).
Nil comments.

PART lll: Post-Workshop Activities

All respondents rated the overall PBN Regulatory Review and Evaluation Program contents
and outcome as good or better (20% very great).

Comments:
How have you or your economy benefited from the program? What new skills,
knowledge, or value have you gained?

“I represent the Royal Malaysian Air Force. Through this workshop, the Air Force is
moving into new perspective regarding PBN. A lot of work is needed to be done. All the
information gained (will) help us a lot for better operations”.

“The program benefited operators from the presentations and explanation from the
APEC team members and discussion, with regulatory and other operators”.

“Beneficial knowledge on PBN adapted, good sharing of ideas on suggested
implementation process. Understanding of A/C capability for PBN”.

“Yes, of course! The workshop has certainly broadened our overall understanding about
PBN — application, implementation, concept etc.”

What needs to be done next? How should this program be built upon with future
APEC activities?

“Strike while the iron is hot!! Continue working with all stakeholders to ensure program
remains on track”.

“DCA must commit to ensuring they bring their “marginal” depts. up to an acceptable
level”.



“A follow-up in future is necessary! Continuation ... ".
“Continue to assist and monitor”.

“Follow up of the PBN implementation, increase attention to airlines by defining urgent
needs”.

“There has to be a follow up programme to enhance PBN implementation”.

“All parties to start playing their role”.

Please provide any additional comments on the APEC PBN Regulatory Review and
Evaluation Program:

“Good, should be ongoing”.
“Practical sessions would be beneficial, simulation for example”.

“The appropriate experts should/could be more specific with discussion topics. Its
observed that most of the time during discussion, operators and regulatory are left
wondering what should be discussed”.

“This has been an excellent effort which has opened the eyes of DAM by making them
realise their current capability and expected level of compliance”.

All respondents said that they will share their experiences with your co-
workers/management.

All respondents indicated that discussions will prompt further action.

Please provide any additional information on your planned post-APEC PBN
Regulatory Review and Evaluation Program actions.

“Continue to engage all stakeholders ensuring the PBN Roadmap stays on track”.

“Thank you very much for coming by and helping us and our country to evolve.”

80% of respondents reported that they would attend future AAOEC Aviation Workshops.



Project Code: PBNRREVP

Project Title: Perfromance-Based Navigation Regulatory Review and Evaluation Program

Participant Survey

Thank you for participating in the APEC Performance Based Navigation Regulatory Review and
Evaluation Program, hosted by the Department of Civil Aviation (DCA) Malaysia. In order for
APEC to ensure that the event met the needs of Participants, we must determine whether you
have noted any concrete benefits from participating in this workshop. As such, please take a
moment to answer the following questions. Your answers will be treated as confidential and will
only be shared with APEC and the DCA Malaysia. Under no circumstances will your responses
be shared with anyone outside of APEC or DCA Malaysia.

PLEASE RETURN THIS FORM TO AN APEC TEAM MEMBER BEFORE YOU LEAVE.

Part 1: Pre-Program Activities

1. Did you hear about the workshop from your APEC Delegation, Civil
Aviation Authority, Industry or Other ( )?
2. The registration and participation process was well-organized, and the event venue was
suitable.
____stronglyagree ___ _agree ___ neutral ___ disagree ___ strongly disagree

Comments:




Part Il: Program Activities

Based on your overall participation during the program, please rank the following statements:

The content was just right, not too detailed, and not lacking.

strongly agree agree neutral disagree strongly disagree

The PBN Regulatory Review and Evaluation Program is beneficial to my economy’s aviation
program.

strongly agree agree neutral disagree strongly disagree

The PBN Regulatory Review and Evaluation Program is beneficial to my civil aviation
authority’s and/or industry’s aviation PBN program.

strongly agree agree neutral disagree strongly disagree

The PBN Regulatory Review and Evaluation Program is personally beneficial.

strongly agree agree neutral disagree strongly disagree

Were the APEC Team Members knowledgeable about the topics they discussed? Were there
speakers that you did you find particularly useful?

Based on your participation during Day 1 (PBN Familiarization) please rank and answer the
following statements:

The presentations were beneficial to my understanding of the ICAO PBN Concept.

strongly agree agree neutral disagree strongly disagree

or: ___ ldid not attend this session.



9. What information, if any, concerning might have been added to the presentation materials to
improve your understanding of PBN?

Based on your participation during Day 2 (Flight Operations) please rank and answer the
following statements:

10. The discussions on PBN Regulatory development in Malaysia were beneficial:
____stronglyagree ____agree ___ neutral ___ disagree ___ strongly disagree

or: | did not attend this session.

11. What information, if any, concerning PBN Regulatory development in Malaysia or other relevant
issues might have been added to the agenda to provide further knowledge sharing in this area?

Based on your participation during Day 3 Session 1(Procedure Design), please rank and
answer the following statements

12. The discussions were beneficial:
____stronglyagree _ agree ___ neutral __ disagree ___ strongly disagree
or: ___ldid not attend this session.
13. What information, if any, concerning the provisions for the regulation of PBN Instrument Flight

Procedure Design and might have been added to the presentation materials to the discussion to
provide further knowledge sharing in this area?

Based on your participation during Day 3 Session 2 (PBN Implementation Plan), please rank
and answer the following statements:



14. The discussions were beneficial:
strongly agree agree neutral disagree strongly disagree

or: | did not attend this session.

15. What information, if any, concerning the Malaysia PBN Implementation Plan might have been
added to the discussion to provide further knowledge sharing in this area?

Based on your participation during Day 4 (Air Traffic Control/ANS) please rank and answer the
following statements:

16. The discussions were beneficial:
strongly agree agree neutral disagree strongly disagree

or: | did not attend this session.

What information, if any, concerning the ANSP aspects of Malaysia PBN Implementation might
have been added to the discussion to provide further knowledge sharing in this area?




PART Ill: Post-Workshop Activities

17. Please rate the overall PBN Regulatory Review and Evaluation Program contents and outcome:

____Vvery great great pretty good fair rather poor

18. How have you or your economy benefited from the program? What new skills, knowledge, or
value have you gained?

19. What needs to be done next? How should this program be built upon with future APEC
activities?

20. Please provide any additional comments on the APEC PBN Regulatory Review and Evaluation

Program:
21. Will you share your experiences with your co-workers/management? yes no
22. Do you anticipate your discussions to prompt further action? yes no

Please provide any additional information on your planned post-APEC PBN Regulatory Review
and Evaluation Program actions.




Part IV: General Information

23. What APEC Economy or ICAO State do you represent?

24. Are you a member of your economy’s APEC delegation? _ Yes __ No

25. Areyou a government or an industry representative?

26. If government, do you represent ___ Flight Standards, ___ Aircraft Certification ___ Air
Traffic Control, Airports or Other ( )?

27. If industry, do you represent a manufacturer, air carrier, association
or Other ( )?

28. Would you attend future APEC Aviation Workshops? ___Yes__No

(Complete information below, or attach business card)
Organization:

Name:

Title

Address:

Telephone:

Fax:

Email:

Thank you for taking the time to complete this survey. Your contribution is appreciated.
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