
National Airspace System (NAS)

Australia

14 December 2001

EXECUTIVE SUMMARY 

The National Airspace System (NAS) provides a blueprint for an Australian airspace architecture within an ICAO framework and is major move towards international harmonisation and world’s best practice. 

The Main features of NAS Australia airspace are:

· Complies with ICAO Classifications with minimum differences.

· Based primarily on the North American airspace system.

· Provides a continuous SAR and IFR traffic service for IFR services to the terminal area.

· Allows for IFR aircraft to operate on a self-announce, no enroute charge basis in Class G airspace.

· Facilitates VFR climb and descent in Class E airspace for aircraft which have filed an IFR flight plan.

· Changes the MBZ calling in the blind procedures to proven FAA style CTAF/UNICOMs with a third party operator.

· Ensures that ATC frequencies remain free of aircraft self-announce broadcasts.

· Provides an IFR separation service to 700’ AGL at non tower terminal airspace at selected locations.

· Provides a full radar based advisory service on a workload permitting basis for VFR aircraft.

· Simplifies procedures and makes the maximum use of modern technology.

INTRODUCTION
The importance of international standardisation and harmonisation in airspace architecture, air traffic service (ATS) provision and aircraft operating procedures is recognised by all advanced aviation nations and organisations.  While aviation systems employed by individual States may have developed and evolved in isolation for historic reasons, the existence of diverse aviation systems is no longer viable in a modern global aviation market and environment.  The growth in international aviation activity, the growing need for ATS and avionics system interoperability, the increasing reliance on automation and technology and safety considerations are principle drivers towards a common and global system architecture.

The International Civil Aviation Organisation (ICAO) provides a basis for States to achieve standardisation and commonality in service provision.  Standards and Recommended Practices (SARPS) provide a global operational baseline for the design of aviation systems including airspace architecture and air traffic management (ATM). ICAO requires any departure from these standards to be notified and published.

Annex 11 to the Chicago Convention prescribes the model of airspace architecture which should be employed by all States. Appendix 4 prescribes the services and flight requirements associated with  ICAO ATS Airspace Classes as follows:

Class
Type of flight
Separation
Service
Radio requirements
Subject to ATC clearance

A
IFR only
All aircraft
ATC
2 way
yes

B
IFR
All aircraft
ATC
2 way
yes


VFR
All aircraft
ATC
2 way
yes

C
IFR
IFR from IFR

IFR from VFR
ATC
2 way
yes


VFR
VFR from IFR
ATC

VFR/VFR traffic info 
2 way
yes

D
IFR
IFR from IFR
ATC

VFR traffic info
2 way
yes


VFR
Nil
IFR/VFR and VFR/VFR traffic info
2 way
yes

E
IFR
IFR from IFR
ATC

VFR traffic info (as far as practicable)
2 way
yes


VFR
Nil
Traffic info as far as practicable
Nil
no

F
IFR
IFR from IFR as far as practical
Air traffic advisory service

FIS
2 way
no


VFR
NIL
FIS
Nil
no

G
IFR
Nil
FIS
2 way
no


VFR
Nil
FIS
Nil
no

While ICAO provides the “tools” and framework to design the aviation system, it leaves some flexibility in its application to States.  This is necessary as less developed aviation nations do not have the infrastructure to support advanced traffic management systems, nor have traffic densities which require sophisticated management.  International best practice, safety, and cost / benefit provide the design basis for advanced States to determine their airspace and operational architecture within the ICAO framework.

Prior to the 1990s, Australia benefited from an aviation system, which had evolved over half a century, to serve its regional needs.  Since then, significant changes have been introduced to air traffic service provision, regulation and technology.  These include a more commercial focus in air traffic service provision, the introduction of an advanced ATM platform (TAAATS), the introduction of new global technologies (eg., ADS, CPDLC) and international ATM practices (eg., RVSM, RNP).  

Australian airspace design and management was identified in the early 1990s as an area which needed review in terms of international best practice and global harmonisation.  The ICAO classifications of airspace were introduced and some reform was made in procedural design, particularly in relation to VFR aircraft operating OCTA (AMATS).  While many major aviation stakeholders were keen to redesign and modernise the system, it proved difficult to reconcile all the perceived needs and to overcome the “home grown” and ingrained operating cultures.  Despite the best of intentions, these attempts at system design change have faltered. 

The National Airspace System (NAS) now proposes the adoption of an architecture based on international prescription and best practice, and a systems approach, rather than a process of selective modification to the uniquely Australian System. The Australian NAS provides the design template and principles which integrate Australian aviation into the global model, while drawing on the North America system as representing World’s best practice for both for radar and procedural ATM systems.

The transition to the NAS will require a phased approach, while recognising that the first step in the implementation of the NAS has occurred with the implementation of 1991 Airspace Management and Air Traffic Services (AMATS) project initiatives, and the second with the introduction of Classes E airspace within the ICAO Classifications of airspace framework. 

Safety, cost and enabling systems will be key considerations in timing and scoping a staged implementation. 

AIRSPACE ARCHITECTURE

  2.1 Airspace Architecture Design Principles

The following principles provide the high level framework for the allocation of airspace classifications to Australian domestic and international airspace:

· The airspace classifications and associated procedures will be applied with minimal departure from the ICAO prescription and SARPS (Annex 2 &11);

· Where practicable, an IFR/IFR separation service
 will be provided;

· Situational awareness will be enhanced by third party traffic advice, by pilot reports or by electronic means
;

· The fitment and use of transponders to powered aircraft, and ACAS to designated commercial operations, as a defence against systemic failure, is encouraged;

· VFR aircraft will participate within the system to the degree necessary to manage system risk and safety;

· Any safety analysis shall employ a methodology of comparative study of proven systems.  Where this is not feasible, an ALARP / constrained cost – benefit methodology will be used; 

· In order to mitigate the risk of systemic (human) failure, airspace and procedures design must remain simple and logical, and will be supported by comprehensive training and education programmes.

· Implementation will be phased and reflect system capabilities, including enabling technologies and costs.

  2.2 Airspace distribution

The allocation of ICAO airspace classifications and associated services provides a strategic framework for mitigating risk of aircraft collision.  Services and classifications are allocated to airspaces with consideration to:

· aircraft type, category and classification, 

· traffic density, mix and complexity, and 

· system infrastructure availability and cost

The airspace classifications employed to manage Australian airspace include Class A, C, D, E & G
. (for interim application see diagram 1.)
  2.3 Class A airspace 

Application

Class A airspace will be established in Australian Domestic airspace, and Oceanic airspace within the Australian Flight Information Regions (FIRs) extending to 600S Latitude, between FL 245 and FL 600. This airspace incorporates RVSM operations in all Australian airspace above FL 285.  IFR operations only are permitted.

Within radar coverage and in other areas where traffic densities require, this airspace will commence at FL180.

Procedures

In accordance with ICAO Annex 11 recommendations, Required Navigation Performance (RNP) criteria will be introduced
. 

The application and system availability of User Preferred Routes (UPRs) shall be expanded to all Class A airspace for medium and long haul flights.
 

Otherwise, procedures and practices will remain unchanged from present practice.
  2.4 Class C airspace

Application

Class C airspace will exist in radar based controlled terminal areas (TMAs) associated with Cairns, Brisbane, Coolangatta, Canberra, Sydney, Melbourne, Adelaide and Perth.  Class C procedures will also apply to Darwin and Townsville TMAs managed by the RAAF. 

Class C terminal airspace in an end-state application will have an upper limit consistent with the North American architecture.  The interim application of Class C airspace will extend from ground level to abut with the base of Class A airspace. 

Design

The control zone will be of minimum dimensions necessary to protect IFR and visual circuit and approach procedures.  Class C airspace shall be extended in nationally standardised steps to capture the arrival and departure profiles of aircraft along the major traffic flows in accordance with design principles prescribed in the Manual of Operating Standards (MOS)
.  

Procedures

Class C Control Zones (all or segments) will be allocated to control towers to visually manage low level VFR aircraft arriving into or departing the zone, in accordance with current Manual of Air Traffic Services (MATS) prescription.  Auto-release departure procedures will also be introduced in accordance with current MATS prescription.

Initiatives which support operational efficiencies including Continuous Descent Approaches (CDAs) and UPRs will be pursued in accordance with the Australian ATM Strategic Plan.

  2.5 Class D airspace

Application

Class D airspace will exist at non-radar controlled TMAs where a tower service is provided. GAAP aerodromes will be designated Class D aerodromes, and if necessary, a difference lodged with ICAO with respect to VMC minima. 

Design

The control zone will be of minimum dimensions so as to protect IFR and visual circuit and approach procedures in accordance with the MOS.  

The CTR and associated Class D steps will capture the arrival and departure profile of high performance aircraft and extend to 4500 AMSL to abut overlying Class E airspace.  The end state model will follow North American architecture.

Procedures

Class D procedures will be aligned to the FAA application. 

While VFR aircraft in Class D airspace are subject to an airways clearance (ICAO Annex 11, App. 4), the clearance may be implicit as is current practice at GAAP Zones and in US Class D airspace.

  2.6 Class E airspace 

Application

Class E airspace is established below Class A and/or Class C airspace, providing an IFR to IFR separation service in lower density enroute and terminal airspace.  

Design

A goal in Australian airspace design is to provide maximum IFR/IFR separation services. In the North American application, Class E airspace provides IFR / IFR separation at altitudes down to 1200 ft AGL or 700 ft AGL associated with a non-tower terminal aerodrome. In remote areas, and where radar coverage does not exist at lower altitudes, the main base of Class E airspace is established at FL145. In this more remote airspace, Class E Corridors are established to lower levels to provide IFR/IFR separation on IFR routes and to terminals with IFR let-down procedures.

Interim design model

While universal IFR/IFR separation provision is the desirable end state, the current costs of service and training implications make the universal application of Class E to low altitudes impractical at this stage.
  Rather, it is proposed initially to introduce low level Class E airspace corridors, and on a trial basis to a limited number of aerodromes, Class E terminal airspace (base 700 ft Agl) to demonstrate cost/benefits and test the TAAATS procedural management of low level Class E procedures.   

The interim establishment of Class E airspace is therefore proposed as follows:

The base of Class E airspace will be established at A085
 and generally associated with radar coverage.  Elsewhere, and associated with less dense airspace, the base will be FL145.  Beneath the E base, low level Class E steps will adjoin with Class D tower airspace. Low-level Class E corridors will be progressively established above 1200 ft AGL and above A085 as appropriate where a need has been determined by an aeronautical study, or where users are prepared to pay for the service. Class E airspace will be established lower to 700 ft Agl in terminal areas with published let down procedures but without tower services
.

Services in Class E

In addition to IFR/IFR separation, the following services will be available in Class E airspace:

· Flight following and SAR Alerting (IFR aircraft)

· Hazard alerting service (directed to IFR, on request to VFR)

· Traffic information service to IFR aircraft with respect to known VFR aircraft

· A Radar Advisory Service will be available to VFR aircraft on a workload permitting basis.

· Flight information service (FIS) (on request)

New traffic management procedures

New procedures will be introduced to improve traffic management, especially in the case of ATC clearance non-availability or restrictions. These initiatives include:

· VMC climb and decent procedures to enable self-separation between IFR aircraft subject to specified criteria
  This is an IFR procedure where ATC delegate responsibility for separation to the two aircraft subject to their mutual acceptance and satisfying other criteria.

· Ability for VFR climb in Class E airspace after departure pending availability of an airways clearance. This procedure will be available to aircraft which have filed IFR details and operating in VMC. ATC will provide flight following and known traffic.

· Provision of a pop-up clearance for climb and decent through Class E airspace, or to cross Class E corridors, in IMC conditions. 
·  “VFR on top” services (known in Australia as full position VFR) will be available.  ATC will provide flight following and known traffic. Normal ATS charges will apply. 
  2.7 Class G airspace

Application

Airspace not classified as Class A, C, D or E shall be classified Class G.  

Design

Australia currently has similar continental airspace to that of the USA but only 5% of the traffic.  While the limiting of Class E application initially to airspace above A085 or FL145, with lower corridors and trial terminal Class E airspace, will create considerably greater interim Class G airspace than in the end state/ideal airspace, the interim application is appropriate for reasons indicated above. 

Services in Class G

ATC based separation services are not provided in this airspace.  In addition to the directed traffic information services prescribed below, a Radar Advisory Service (RAS) will be available on a workload permitting basis to all aircraft within radar coverage on request. A hazard alerting service will also available on request to ATC or FIS for aircraft which are not receiving an ATC directed hazard service.  An FIS will be available on request through the dedicated FIS frequency or ATC. UNICOMs will offer a cost/effective service to RPT and other operations in terminal areas (see below).

IFR management

IFR aircraft which have submitted a flight plan with Airservices Australia for enroute operations in Class G airspace will receive the following inclusive air traffic services:

· SAR alerting based on aerodrome arrival and departure. 

· Hazard alerting

· Traffic information services with respect to known traffic in Class G terminal areas

· Traffic information services in relation to observed radar tracks

Fully cost recovered ATS enroute charges will apply to those segments of IFR flight in Class G airspace for which details are filed
.

IFR aircraft proceeding into or from Class G airspace may choose to file details for that segment of flight in controlled airspace only. 
IFR aircraft, operating solely in Class G airspace without filing details, may request known IFR traffic with respect to a Class G terminal area. 

Radar Services  

A radar advisory service (RAS) will be available for VFR aircraft when in radar covered Class E or G airspace.  This is known as “flight following” in the USA.  The VFR aircraft will change to the controlled airspace frequency and request “flight following”.  The service will be workload permitting and will give known traffic and, where requested, navigation advice.

Broadcast Procedures / CTAFs

Self announce communication procedures will apply at non-controlled airports, including those served by UNICOMs.  These procedures will closely follow the FAA model as per AIM 4.1.9.a.  Pilots of arriving and departing traffic and pilots operating in the airspace normally used by arriving and departing traffic will monitor/communicate on the appropriate frequency when within 10 miles of the aerodrome.

Multicom

All aerodromes which do not have a specific CTAF frequency allocated will use the multicom frequency of 126.7.  

UNICOM Services

Operators of scheduled services will be required where practical to arrange for North American  style UNICOM services to be provided when scheduled RPT services are present on the CTAF. These procedures will closely follow the FAA model as per AIM 4.1.9.e.
Airmanship
As part of the pilot education programme, pilots of VFR aircraft will be encouraged where practical to:

· avoid routes likely to be used by IFR aircraft.
· when not approaching or departing a CTAF, remain clear of arriving and departing traffic
· remain clear of the circuit area of an airport unless departing or approaching the airport.  

2.8
Radio requirements

Radio requirements will follow ICAO recommendations.  For VFR aircraft recommended procedures will be as follows:

· When enroute in Class G or E airspace:

1. If in the airspace normally used by arriving or departing CTAF traffic, monitor/communicate on the CTAF frequency.

2. If in airspace normally used by arriving and departing aircraft to a Class D tower, monitor/communicate on the tower frequency.

3. Otherwise monitor the relevant ATC/FIS or monitor 121.5 MHz.

· When inbound to (or outbound from) a CTAF:

1. Monitor/communicate on the relevant CTAF frequency.

2.9
Transponder requirements 

Transponder requirements will follow USA FAA mandatory requirements applying to aircraft with generating systems capable of more than 25 amps, as follows:

· Aircraft within Class A and C airspace

· Aircraft operating above A100 in all airspace. 

2.10
ATS Enroute Charges

En-route ATS charges apply to aircraft that have filed IFR flight plans with the ATS provider.  

There will be no charge to aircraft that have not filed IFR flight plans but require a short term IFR clearance to climb or descend in Class E airspace, or a clearance to cross a Class E corridor.

There will be no charge for a workload permitting RAS, flight following service for VFR aircraft.

There will be no charge for SAR alerting services to VFR flights over water.

2.11
Special use airspace

Danger Areas will be re-promulgated as Alert areas

Restricted areas in international airspace will be re-promulgated as Warning Areas

Military Operation Areas (MOAs) will be introduced.

2.12 Altimetry

To reduce radio congestion, altimeter settings will follow the FAA prescription (FAR 91.121).  In lieu of area QNH, an altimeter setting of a station along the route within 100 nm of the aircraft can be used.  Where there is no station within 100nm, that of an appropriate available station can be used. 

2.13
Charting
Charting, particularly in relation to VFR flight, will be fully reviewed with the aim of simplification and the removal of unnecessary information.

2.14
Implementation

Implementation of the new airspace design will be phased as follows:  

STAGE 1
June 2002

Class A and Class C airspace will be re-aligned. Class E airspace will also be established above A085 and FL145 as appropriate.  Procedures in the residual Class G airspace will remain unchanged. UNICOMs will be established at aerodromes served by RPT operations and RAS introduced in Class G airspace

STAGE 2
December 2002

CTAF operations and procedures will be introduced. Class D tower dimensions and procedures will be modified in line with North American practice.  Low level Class E corridors will be introduced at certain locations

STAGE 3
June 2003

Directed traffic for the en-route phase of flight in Class G airspace will be withdrawn. 

STAGE 4
2004 +

Low level Class E airspace established consistent with the end-state proposal and North American practice.

Each implementation phase will be accompanied by a comprehensive education and training programme.

SAFETY ANALYSIS

3.1 Methodology

ICAO provides two methodologies for “determining whether the system is acceptably safe:

a.
comparison to a reference system, and

b.
evaluation of system risks against a threshold.

Comparison with a reference system is a relative method, i.e. all the relative characteristics of the proposed system are compared with the corresponding characteristics of a reference system which has been judged to be safe.  Provided that the proposed system can be demonstrated to be the same or better than the reference system in all safety aspects, then it may be assumed also to be safe…”

As the NAS draws on international best practice and the proven ATM system of North America, process  a. above is the appropriate methodology.

3.2 Application

This “comparison with a reference system” process will be applied as follows:

· Removal of directed full SAR traffic service in Class G airspace.  

· Primary reference:  The existing Australian Class G system in the Northern Territory where IFR now operate on a self-announce basis in large CTAFs to 10,000’. 

· Supportive reference:  The USA FAA system where Class G extends to FL145 in low density traffic areas.

· Class G terminal areas.  

· Primary reference:  The existing Australian Class G system.  

· Supportive reference:  The Canadian Class G system in terminal areas.

· Class E radar and non-radar enroute airspace.  

· Primary reference:  The USA FAA system.  

· Supportive reference:  The existing Australian Class E airspace.

· Class E radar and non-radar terminal airspace:  

· Primary reference:  The USA FAA system.  

· Supportive reference:  The Canadian system.

· Change MBZ procedures to CTAF/UNICOMs.  

· Primary reference: The reference will be the USA FAA CTAF/UNICOM system.  

· Supportive reference:  The existing Australian CTAF system as used by scheduled services.






Diagram 2

NAS (National Airspace System) Australia

Airspace classification


Airspace description

Class A 
Oceanic and continental enroute airspace between FL245 and FL600.  Within radar coverage and in other areas where traffic density requires, this airspace will commence at FL180.


Class C
Stepped airspace around major airports with radar terminal facilities.


Class D
Airspace around airports with non-radar towers.


Class E
1. Airspace between FL145 and the overlying Class A airspace in low traffic density areas.

2. Airspace between 8,500’ and the overlying Class A airspace in high traffic density areas.

3. Airspace in steps to the underlying Class D airspace.

4. Airspace in corridors down to 8,500’ and 1,200’ where required.

5. Airspace to 700’ AGL in terminal areas where IFR separation is required.



Class G
All other airspace.
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NAS airspace architecture (interim application)








Summary





This paper details a proposal for the introduction of an Australian airspace architecture within an ICAO framework and based on international best practice.  It is based on a proven airspace model which offers benefits to all airspace users while remaining simple and cost effective.
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� An IFR/IFR separation service is normally provided by third party ATC. However, emerging technologies have the potential to achieve separation assurance through airborne systems (eg., proposed free flight applications, ADSB CDTI, etc.).


� Electronic means include ACAS and ADS-B/CDTI.


� GAAP will be redesignated Class D airspace


� This follows the North American system – i.e. The USA and Canada have FL180 for commencement of Class A airspace in high traffic density areas.  Canada has Class A airspace starting at FL245 in low traffic density areas.  FAA type “waivers” will be available for VFR operations (such as ballooning, gliding etc) in Class A airspace.


�.The application of RNP will be non-exclusive


6 The management of UPRs may require an enhancement to TAAATS HMI tools.


7 It is proposed that MOS design principles be reviewed against international best practice.


8 Benefits include simplicity and standardised training.  GAAP currently applies non-ICAO VMC criteria.


9 On advice of intent to the Tower an implicit clearance is assumed by VFR aircraft unless the Tower directs otherwise. This is consistent with FAA practice. 


10 ADS-B based ATC surveillance is a potential enabling technology 


11This will allow at least two levels of IFR traffic – i.e. 9,000’ and 10,000’ – but still allow enroute operations above LSA in Class G airspace without an enroute charge.


12Initially this airspace will be at two airports – possibly Mt Isa and Longreach for ATC  and pilot training purposes – with the plan to move to an end result of the airspace dropping to 700’ wherever required by IFR traffic services.  It is noted that this will require extensive training for air traffic controllers.


13VMC Climb & decent based on ICAO procedure and FAA non-radar (Alaskan) application.


14While generic enroute charges will initially apply, it is intended that service specific charges geared to actual cost taking into account additional equipment and sectors that may be required to be maintained.


15 Aerodrome traffic procedures will follow the FAA model.


16Consistent with FAA prescription


17Consistent with FAA prescription


18 Charting will principally follow the FAA model.  ATC frequency boundaries will not be shown.  Radio alerting areas, where required, will be small.


19 Manual of Airspace Planning Methodology for the Determination of Separation Minima, ICAO.
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