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high population. The airspace changes themselves can, 
however, be thwarted by the onerous requirements 
to consult on the basis of environmental effects of its 
introduction.

As for the use of PBN for final approach in the UK, and 
specifically Ground-Based Augmentation System (GBAS), 
this is a matter for airport operators to decide on.  NATS 
was instrumental in the implementation of APV Baro-VNAV 
approaches at London’s Heathrow and Gatwick airports 
as part of its general work to explore the use of RNAV.  
NATS is a private company, however, and as such it has 
no authority to dictate to airport operators what approach 
aids they should utilize.  Furthermore, because the airports 
are not State owned, the regulator has no such jurisdiction 
either.

In summary, there are two huge challenges to overcome 
before the clear benefits (to our customers) of a PBN 
environment in Europe can be realized:

1.   The challenge of integrating a legacy fleet with a 
technologically advanced fleet.
2.   Ensuring states and regulators are aligned and willing 
to mandate equipage and enable quicker airspace change.

I believe it is up to the ANSPs to provide the rationale and 
drive to make sure these challenges are met in the quickest 
possible timeframe. 

Continuous Descent Operations:  
In October, the IFPP ATM Working Group met in Montreal 
to review the proposed ICAO Continuous Descent Opera-
tions (CDO) Manual .  The IFPP plans to complete a draft 
version, and make it available for comments by early 2010. 

ICAO is in the process of developing the manual to provide 
guidance on the development and implementation of Con-
tinuous Descent Operations (CDO).  It will contain guidance 
material on the airspace design, instrument flight proce-
dures, ATC facilitation, and flight techniques necessary to 
enable Continuous Descent (CD) profiles.   

Continuous Descent operations are enabled by airspace 
design, procedure design and ATC facilitation that, prior 
to the Final Approach Fix (FAF) /Final Approach Point 
(FAP), allow an aircraft to descend continuously, employ-
ing minimum engine thrust, in a low drag configuration.  An 
optimum CD starts from the top of descent and uses stable 
descent profiles that reduce ATC/pilot communication, seg-
ments of level flight, noise, fuel burn and emissions, while 
increasing predictability to ATC and to pilots.   

Regulator Corner
ICAO Manual Updates
Doug Marek, ICAO

PBN Perspectives
PBN Plans in the UK
Alex Bristol, NATS

Performance Based Navigation 
(PBN) is nothing new to 
the UK’s NATS (National 
Air Traffic System).  Since 
1976, a Minimum Navigation 
Performance Specification 
(MNPS) has been required of 
aircraft operating between FL285 
and FL420 in NATS airspace.  
Furthermore, B-RNAV (RNAV 
5) has been mandated for 
operations above 9,500 ft. since 

1998. 

Despite Eurocontrol’s “Integrated 
Initiative” to encourage the use of P-RNAV (RNAV 1) in 
“terminal airspace,” and particularly for SID design, the 
vast majority of TMAs still operate utilizing conventional 
procedures.  The fundamental reason for this is that while 
ANSPs could create procedures based on P-RNAV, the 
real benefits come only when a very high percentage of 
operators are certified. Given that this is an expensive 
route for operators to adopt, the take up of P-RNAV 
approvals has been slow and ANSPs therefore have not 
introduced P-RNAV procedures on the scale that had 
originally been envisaged.

The UK CAA expects to mandate B-RNAV to the base 
of the UK route system in 2010, 12 years after its 
initial introduction.  This action is an enabler for the 
decommissioning of NDBs in the en-route system, and a 
reduction of the VOR network by two-thirds. This will lead 
to cost savings that can be passed on to NATS’ customers. 

There is a certain irony in the fact that PBN is hailed as 
something that will benefit the environment: PBN in TMAs 
can assist in creating continuous descent approaches 
(CDA) and routes which consistently avoid areas of 

Alex Bristol, General 
Manager for Strategy 
and Investment, NATS
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The final decision to expand GBAS across Australia will be 
based on the development of proven GBAS operational 
benefits, aircraft equipage rate, airport operating 
environments and cross-industry cost/benefit analyses.

Early flight-validation results are promising. The Qantas 
trial GLS/RNP in May 2009 has showed savings of 
approximately 140 kg of fuel and 440 kg of CO2 per flight. 
Extrapolated over a year’s operation, the procedures would 
save more than 1.4 million kg of fuel and 4.4 million kg of 
CO2 for the Qantas B737 fleet alone. The new approach 
also helps to reduce track miles and noise.



About 7,000 planes are in the air over the United States at any 
given time, each burning fuel.  And although commercial aircraft 
manufacturers and airlines have made great strides in the 
last 30 years, these flights still generate their share of ground 
noise and produce two percent of the nation’s greenhouse gas 
emissions.

Alaska Airlines and Horizon Air are working to lessen 
environmental impact by reducing fuel consumption and 
minimizing aircraft emissions and noise through a Greener 
Skies partnership with The Boeing Company and Port of Seattle.  
Working together with the Federal Aviation Administration (FAA), 
Alaska and Horizon want to implement improved approach 
procedures at Seattle-Tacoma International Airport (Sea-Tac) 
that will allow aircraft to land more efficiently and quietly.

Instead of the traditional stair-stepped approach, using ground-
based navigation, Greener Skies PBN procedures direct the 
aircraft to fly from cruise altitude to landing along shorter, 
continuous paths using satellite guidance technology pioneered 
by Alaska Airlines. These more direct paths not only save time in 
the air but fuel in the tank. 

Alaska Airlines flight teams developed the first instrument 
procedure using Required Navigation Performance (RNP) 
during the mid-1990s. Alaska is now approved for RNP AR 
procedures at 23 U.S. airports, and is the only major U.S. carrier 
with a fully equipped RNP fleet. 

Recent tests of RNP landing procedures at Sea-Tac have been 
successful. With FAA approval, the airlines hope the procedures 
will be integrated into the Seattle air traffic system and available 
to all carriers. 
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Operator Insight
Greener Skies: Alaska Airlines 
pioneering ‘green’ landings at Sea-Tac 
Gary Beck, Alaska Airlines

Cont. from page 2

Emirates Flight Information Region (FIR) began 
implementing RNAV 5 above 10,500 ft in 2000 and in the 
Dubai Controlled Airspace (CTA) above 1,500 ft in 2001. 
RNAV 1 implementation commenced in the en-route 
environment with the A419 segment, which traverses a 
large military training area southwest of Abu Dhabi.  Prior 
to RNAV implementation, the defense authorities were 
reluctant to relinquish airspace above the training area. 
RNAV 1 enabled an existing narrow transit corridor to be 
used as an airway where civilian flights could operate 
above military flights.  Now, A419 is open on a 24/7 basis 
and saves 50-75 track miles for flights between UAE 
airports and Yemen’s capital Sana’a and the Horn of Africa.

RNAV 1 SIDs and STARs were implemented in the Abu 
Dhabi CTA in April 2009 in a mixed environment.  During 
a transition period, RNAV 5 flights will continue to be 
accepted.  The RNAV 1 procedures have been welcomed 
by controllers, who have noted a significant decrease in 
R/T load, and by pilots who have appreciated the reduced 
workload and better flight profiles they get by navigating the 
routes using the aircraft FMS.

Busy outbound tracks are progressively being split into 
multiple RNAV1 tracks to increase capacity and to eliminate 
the need for ATC limitations on rate-of-climb and/or speed 
for aircraft with dissimilar climb performance. N571 is the 
busiest departure track from Dubai/Sharjah and was split 
into three routes in August 2009. The second busiest track 
via RIKET – LALDO was divided into two tracks across the 

ANSP Outlook
PBN in Emirates FIR 
Riis Johansen, UAE GCAA

Required Navigation Performance Authorization        
Required (RNP AR) Procedure Design Manual, ICAO 
Doc 9905
On 15 October 2009, ICAO published the RNP Authoriza-
tion Required Approach (RNP AR APCH), ICAO Doc 9905. 
The navigation specification, RNP AR APCH, enables a 
higher level of navigation performance and better address-
es issues of airport access, such as obstacle-rich environ-
ments, and facilitates advances in air traffic management. 
In order to fly an RNP AR APCH procedure, the operator 
must meet additional aircraft and aircrew requirements and 
obtain operational authorization from the State regulatory 
authority.

Procedures implemented in accordance with this manual 
allow the exploitation of high-quality, managed, lateral and 
vertical navigation capabilities, which provide improve-
ments in operational safety and reduced controlled flight 
into terrain (CFIT) risks.

This manual provides criteria for the design of RNP AR ap-
proach procedures for public use. 

FIR boundary to Muscat FIR in September 2009. At the 
same time, the Abu Dhabi – LABRI track into Muscat FIR 
was separated into two RNAV 1 tracks – one for overflights 
and one for departures.

Cont. on page 4
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Q&A
Q: What is GNSS expected to 
be by 2020?
A: The Global Navigation Satellite 
System (GNSS) that we know today will be 
significantly different by 2020.  Today, the 
United States’ NAVSTAR Global Positioning 
System (GPS) is the only fully operational 
GNSS being used by civil aviation.  
However, by 2020 there should be four main 
satellite constellations for GNSS; GPS, 
GLONAS, Galileo and COMPASS. 
GPS, which was introduced in 1993 by the 
United States, will be in its 3rd generation 
of upgraded satellites that will transmit 
additional signals and offer enhanced 
accuracy, greater resistance to interference 
and improve reception. 

GLONASS, originally implemented by 
Russia in 1995, is in its final stages of 
modernization and expects to be at full 
operational capability with 24 satellites 
in 2010, which includes broadcasting a 
second full civil signal on the GLONASS L2 
frequency. 

Galileo, the European Union’s plan for 
GNSS, will be the first independent system 
under civilian control and is expected to 
have 28 satellites deployed by 2013.  

COMPASS, China’s version of GNSS should 
have 10 satellites in operation by the end 
of 2010 and be fully operational with 35 
satellites before 2020.

All in all, by 2020 there should be over 100 
available global navigation satellites for 
civil aviation, which will significantly impact 
future avionics options and requirements for 
satellite navigation and automatic dependent 
surveillance (ADS) position reports. 
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ICAO Conference on Aviation and 
Alternative Fuels 
November 16-18 
Rio de Janeiro, Brazil 

PBN Workshop 
November 17-18 
Budapest, Hungary 

125th Schedules Conference - IATA 
November 19-22 
Vancouver, Canada 

2nd CANSO Middle East ANSP 
Conference 
January 25-27, 2010 
Dubai, UAE 
 
 
 
 









Asia-Pacific PBN Implementation 
Seminar, hosted by Hong Kong 
CAD 
February 1-2, 2010 
Hong Kong, China 

Asia-Pacific PBN TF/6 meeting, 
hosted by Hong Kong CAD 
February 3-5, 2010 
Hong Kong, China 

3rd Global PBN Task Force Meeting 
Quarter 2, 2010 
Venue TBD







PBN Fast Facts
PBN Implementation Progress: Regional Updates from ICAO 
APAC: The region now has now held five PBN Task Force meetings The next is 
planned for Hong Kong 1-5 Feb, 2010 which includes a PBN seminar. The group has 
completed the regional PBN implementation plan. The plans and other PBN material, 
including regional contacts, are available at http://www.bangkok.icao.int/. A number of 
states are well advanced in the development of their state PBN Plans.
  
SAM: The action plan to implement RNAV 5 by November 18, 2010 was revised and 
updated during the 4th SAM/IG meeting in October.  Nine SAM States presented a 
draft of their PBN short and medium term national implementation plans for en-route, 
terminal and approach operations, taking as a basis the ICAO PBN Implementation 
Plan Model.  These plans were harmonized during the meeting and the final version of 
them will be presented to the SAM Regional Office by the end of December 2009. Two 
courses on RNAV/RNP and RNP AR APCH approach procedures design were dictated 
in 2009. The final course on APV/Baro-VNAV will be completed the first quarter of 
2010. For more information, visit http://www.lima.icao.int/

Africa: The AFI PBN TF and GNSS Implementation TF held a joint meeting 8-10 
September 2009 at Nairobi, Kenya. The joint meeting developed material and tools to 
assist states in developing and implementing PBN plans, and incorporated the GNSS 
implementation strategy into the PBN Regional Plan.For more information, visit http://
www.icao.int/icao/en/m_rao.html

NACC: The CAR region held three Working Group Meetings focused in PBN 
implementation activities. Stakeholders convened three more implementation meetings 
for 2010 to review implementation of PBN RNAV routes and procedures, and a new 
airspace concept for CAR Region. Based on PBN Roadmap for CAR/SAM Regions, 
the CAR Working Groups agree to complete PBN implementation plan by the end 
of 2009. A significant number of states are well advanced in regulations as well as 
the implementation of RNAV routes for higher and lower airspace. RNAV navigation 
specifications will be changed in accordance with PBN Roadmap to harmonize region 
al operational environment. Visit http://www.mexico.icao.int for more information.

 Middle East: The region has held two PBN TF meetings; the next is planned for 
October 2010. The group as completed the regional PBN Strategy and Implementation 
plan. Jordan provided the ICAO MID office with its PBN Implementation Plan while a 
number of States are well advanced in the development of their State plans with many 
states \ already implementing RNAV 1 routes. During the PBN/GNSS TF/2 meeting 
in Abu Dhabi in October, States had a chance to prepare their draft plans. Bahrain, 
Egypt, Iran, Kuwait and Saudi Arabia have draft plans ready; the meeting concluded 
that all MID states provide their plans by November 31, 2009 to meet the deadline by 
assembly resolution A36-23.

Send your calendar items to: 
PBNnewsletter@icao.int

If all equipped carriers at Sea-Tac 
followed these next-generation 
procedures it would result in a 
combined fuel savings exceeding two 
million gallons a year and reduced 
carbon emissions of 22,000 metric 
tons. That’s equivalent to taking 4,100 
cars off the road every year. The 
procedures also could reduce noise for 
an estimated 750,000 people living in 
the flight paths. 

This means greener skies ahead for 
airline customers and the communities 
they serve. 

Cont. from page 3 Alaska Airlines 
pioneering ‘green’ landings at Sea-Tac 
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News Briefs
The Air Line Pilots Association presented a panel entitled 
“Next Gen — Why Not Now Gen?” at the 55th Annual 
Air Safety Forum in Washington, DC, on August 6.  The 
presentation, led by Marc Henegar, Director of RNAV / RNP 
Initiatives for ALPA, and Steve Fulton, Chief Technical Officer 
of Naverus, focused on PBN successes like the Brisbane 
Green Trials & Sydney GBAS approach trials in Australia, 4D 
Trajectories at Stockholm Arlanda and various RNP programs 
in Australia, Canada and China.  The panel concluded that 
there was no need to “reinvent the wheel” all over the world, 
and especially in the US.  We should build on successes 
achieved in other parts of the world to help bring these 
technologies to maturity and better operational use in the US. 

More the 200 attendees from around the world gathered in 
Seattle on October 1-2 for the Naverus PBN Summit. The 
message was clear: PBN will enable major reductions in 
aircraft CO2 emissions, fuel burn and noise over the next 
few years if aviation stakeholders and the communities they 
serve embrace the change together and reach agreement on 
implementation strategies. Attendees heard from FAA Chief 
Operating Officer, Hank Krakowski, Airservices Australia 
CEO Greg Russell and Director of the Air Navigation Service 
Bureau of the International Civil Aviation Organization 
Nancy Graham. Operators such as Southwest Airlines, LAN 
Peru and Alaska Airlines shared stories that described how 
implementing PBN reduced  fuel consumption, reduced 
CO2 emissions and improved access to airports challenged 
by  weather and terrain. ANSPs, regulators, OEMs and 
government agencies also addressed the group, offering 
further insight into how stakeholders can work together to 
modernize today’s airspace. 

At the request of the FAA, RTCA established a NextGen Mid-
Term Implementation Task Force that was tasked to provide a 
prioritized set of operational capabilities that can be delivered 
by 2018.  The September 9, 2009 report recommended 
improvements to optimize throughput, improve flexibility, 
enable fuel-efficient climb and descent profiles, and increase 
capacity.   
As PBN is a major enabler to such benefits, the report 
recommends a strategy for:  
-Near-term: Optimize RNAV operations (where RNAV is the 
simplest PBN solution) and institute trained “tiger teams” that 
focus on beneficial results at each location.  
-Mid-term: Integrate procedures that de-conflict airports, 
leverage more advanced PBN solutions where needed (e.g., 
RNP with RF capabilities),  improve ingress/egress and 
efficiency between city pairs.  
-Where RNAV procedures are already in use: Redesign 
arrivals and departures to de-conflict runways/airports, 
reducing level-offs and add ingress/egress points that 
efficiently connect to final approach and en route airways. 

ICAO, in partnership with Eurocontrol, FAA, and Boeing, 
completed the final PBN Seminar at the Saint-Petersburg 
States Civil Aviation University in Russia.  
For over two years, a team of experts in the field of PBN 
have travelled to all regions of the world promoting and 









teaching the concepts of PBN to airspace designers, air 
traffic controllers, and air navigation service providers. 
The seminars begin with the evolution of navigation and 
take the audience through airspace concepts, navigation 
specifications, RNP approaches, and Baro-VNAV, then touch 
on the planning, implementation, and validation procedures.  
The success of these seminars can already be seen in 
States that are implementing RNAV/RNP routes throughout 
their airspace, bringing to reality the safety, economic, and 
environmental benefits of PBN.  

ICAO, Eurocontrol and the FAA will hold a series of PBN 
Airspace Workshops in 2010. The objective of the workshop 
is to provide an insight and basic understanding of the 
development of a PBN Airspace Concept. It will address 
the methodology to be used in developing such concepts, 
apply this methodology through group work by providing 
unique hands on experience in the actual development 
of an Airspace Concept based on generic scenarios. The 
scenarios will address all aspects that drive the operational 
requirements in the day-to-day management of a Terminal 
Airspace, such as capacity, efficiency, safety, accessibility 
and environment. 30 participants from each region will 
actively engage in exercises and present the results. 
2010 PBN Airspace Workshop Schedule:

       Asia-Pacific - 18-22 April 2010
       South America – 12-15 July 2010
       Africa – 6-9 September 2010
       Middle East – 25-28 October 2010
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