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ADS-B: A new infrastructure for New Zealand aviation.
 
Automatic Dependent Surveillance – Broadcast (ADS-B) is a category of technologies and applications that could fundamentally change the way aircraft are tracked in the national airspace system. Instead of relying on costly radar technology, aircraft broadcast their position, state vector and other information to ground receivers and potentially other aircraft. ADS-B has the potential to increase capacity, improve efficiency, reduce costs, and improve safety.

First developed in the 1980s by the MIT Lincoln Labs in the U.S., it is now adopted not only by the FAA, but also Europe, Australia, China, and India. Most countries include it in their forward planning. Mandates have been set in several of these requiring aircraft to be ADS-B and almost all new aircraft today have ADS-B available as a standard fit or as an option. 


International validation.
ICAO: The International Civil Aviation Organisation announced in 2003: “(States should) recognize ADS-B as an enabler of the Global ATM concept bringing substantial safety and capacity benefits; support the cost-effective early implementation of it; and ensuring it is harmonized, compatible and interoperable with operational procedures, data linking and ATM applications”.
States have been notified of their responsibility in respect to declaring their ADS-B adoption and mandates.

APANPIRG: In 2007, the ICAO Asia-Pacific Air Navigation Planning and Implementation Regional Group added ADS-B based on 1090 Extended Squitter technology to their Regional surveillance strategy. Furthermore in 2011 they concluded:
That, States intending to implement ADS-B based surveillance services may designate portions of airspace within their area of responsibility:
a) Mandate the carriage and use of ADS-B equipment; or
b) Provide priority for access to such airspace for aircraft with operative ADS-B as equipment over those aircraft not operating ADS-B equipment.

IATA – the International Air Transport Association is a trade body representing more than 230 of the largest airlines in the world: 
Their views: 
“Automatic Dependent Surveillance Broadcast OUT, based on Mode-S Extended Squitter (1090ES), is the preferred surveillance technology to replace radar for the air transport industry”, and:
“IATA noted problems of quantifying the cost of ADS-B avionics fitment by airlines. In this regard, they recommended that APANPIRG should simply assume that all aircraft will be equipped as a consequence of the worldwide move towards ADS-B OUT and Mode S Enhanced Surveillance.”
The IATA view on surveillance is closely aligned with CANSO (Civil Air Navigation Services Organisation) which represents Air Navigation Service providers internationally.

New Zealand: Airways Corporation. 
Airways provide control services within the national airspace and a portion of international airspace delegated by ICAO. To ensure the safety of controlled flights and their occupants Airways provides a range of infrastructure systems covering Communications, Navigation, and Surveillance.

Surveillance changes
Radars have been the traditional means of surveillance since the late 1950s with the current radar surveillance system scheduled to reach the end of its service life in 2021. To ensure continuity of Air Traffic Separation and Safety services, the replacement system needs to be implemented over the latter half of this decade. Airways have identified ADS-B as their preferred option for domestic surveillance in their Vision 2015 Strategic document first produced in 2006 and also in their surveillance strategy produced in 2010. Both documents have been widely circulated with industry and are available as public documents on the Airways website. 

Recognising the reliance on aircraft equipage, in 2012 Airways established an Industry wide Task Force to ensure all stakeholders and interested parties have the opportunity to provide input and be aware of the precise infrastructure requirements. It is expected that the transition plan for ADS-B will be endorsed through this Task force by the end of 2013. 

Schedule
For ADS-B in New Zealand, it is proposed that all flights in controlled airspace will be ADS-B equipped by 2021. The system proposed is primarily to enable retirement of the MSSR and PSR radars when they reach end of life in 2021. System configuration will include pairing of ground stations to deliver duplicate / redundant coverage where required.

ADS-B provides greater flexibility and availability than radars and it will be used by all elements of Air Traffic Services, including for the separation of flights. 
 
ADS-B OUT is an automated regular message transmission from an aircraft including identity, position, level and other aircraft derived data at twice per second. This broadcast is intended for use by other aircraft or ATC ground stations. Ground stations forward them to the ATM system for surveillance, automation, and safety net applications. 

Because some of the benefits can be achieved prior to a full fleet equipage, early implementation stages are being discussed at the ADS-B Planning Industry Task Force as follows:

1) During 2013, the ADS-B received from the Multi Sensor System at Queenstown and Southland areas will be available to the National Surveillance computers, allowing controllers to provide ‘radar-like’ services south of Christchurch.
2) During 2015, propose installation of ADS-B ground stations at the six current radar locations, so providing concurrent ADS-B in the airspaces covered by radar. 
All (Enroute) controlled airspaces above 15,000ft will be ready for ADS-B. 
3) During 2017, approximately seven further sensors will be added to ensure duplicated coverage of all Domestic Enroute controlled airspace, the major TMAs, ready for the ADS-B mandate to be effective for flight in those airspaces. 
4) During 2018, approximately six further sensors will ensure coverage of all Terminal Areas and Control Zones, and extend surveillance of international air routes north and west of the country. 
5) In 2021, radar systems to be decommissioned.
6) In 2021, approximately 3 further sensors will add coverage at selected (busier / more complex) non-controlled aerodromes used by regular passenger transport operators.

ADS-B Primer
Attached is a general description of ADS-B. 


Howard Anderson, 
ADS-B Network Planning Project Manager
28 August 2012.
	
	Howard Anderson; ANS Specialist Consultant; Strategy and Development; Airways New Zealand
26 Sir William Pickering Drive, Russley, Christchurch, 8053; P O Box 14 131, Russley, Christchurch, 8544
P: +64 3 358 6851 (new); F: +64 3 358 2790; M:+64 21 2718836;  www.airways.co.nz






Description of ADS-B

ADS-B is a system that uses transmissions from aircraft to provide geographical position, pressure altitude data, positional integrity measures, flight identity, 24 bit aircraft address, velocity and other data which have been determined by airborne sensors.
Typically, the airborne position sensor is a GPS receiver, or the GPS output of a Multi-Mode Receiver (MMR). This sensor must provide integrity data that indicates the containment bound on positional errors. The altitude sensor is typically the same barometric source / air data computer source used for SSR. Integrated GPS and inertial systems are also used. Currently inertial only sensors do not provide the required integrity data although these are likely to be provided in the future. Mechanical slaving brings another degree of complexity and failure modes and is rarely implemented (for good reasons)
An ADS-B ground system uses a non-rotating antenna positioned within a coverage area, to receive messages transmitted by aircraft. Typically a simple pole (DME like) antenna can be used.

Automatic Dependent Surveillance - Broadcast
The ADS-B ground system does not necessarily transmit anything. ADS-B receiver ground stations are the simplest and lowest cost installations of all options to provide air-ground surveillance, although costs may increase if ADS-B transmitter (to broadcast or rebroadcast ADS-B data e.g. TIS-B, ADS-R or FIS-B) capabilities are deemed necessary. 
An ADS-B receiver is typically less than six inches high by nineteen inches wide and a duplicated site consumes less than 200 watts of electricity. 

An ADS-B ground station can normally be installed in an existing VHF communications facility.
The installed cost of a duplicated ADS-B ground station is lower than other alternatives. If it can be housed in an existing communications facility, installation can be as short as one week after delivery of equipment from the manufacturer.
While ADS-B has the advantage of quite low ground station cost, it has the disadvantage of requiring aircraft to equip with ADS-B transponders, which will take time. Voluntary equipage among jet airline fleets is still expected to be high, and ADS-B remains very attractive in the longer term.
Many avionics vendors have included ADS-B capability in the software release that supports ELS and EHS.
Some ATC systems can support ADS-B use, including delivery of separation services, when there is partial aircraft ADS-B equipage. Other ATC systems require complete equipage for ADS-B use to be viable.

The use of ADS-B along the Flight Information Region (FIR) boundary may be easily shared by the boundary States. ADS-B technology is generally not sensitive to military authorities because it is co-operative in nature and hence such authorities are less likely to block data sharing.
The low marginal cost of ground stations encourages FIR boundary data sharing where large parts of coverage benefit the adjacent FIR. This data sharing can be considered similar to the sharing of ADS-C data when adjacent Air Navigation Service Providers (ANSPs) use service providers to deliver ADS-C data.

Strengths
· Simple ground station design without transmitter
· Can be installed at sites shared with other users
· Very low ground station cost (but highly variable ADS-B avionics fitment cost)
· Very high update rate
· Almost perfect resolution
· High accuracy and integrity (airborne measurements)
· Higher performance velocity vector measured by avionics and then broadcast, rather than determined from positional data received on the ground
· Accuracy not dependent on range from ground station
· Facilitates exchange of surveillance data across FIR boundaries
· Can be easily deployed for temporary use (emergency, special events etc.)
· Can support the display of callsigns on simple display systems without interfaces to flight planning systems since callsign is provided directly from the aircraft
· Facilitates future provision of innovative ATM services based on air-to-air ADS-B.

Weakness

· Dependent on aircraft avionics. This can be a major issue in some environments.
· Equipage rates are relatively low at this stage (2007)
· Systems require optimum site with unobstructed view to aircraft
· Some outages expected due to poor GPS geometry when satellites out of service, although exposure expected to reduce in the future with use of GNSS augmentation & internal support
· ADS-B has the capacity to evolve towards the broadcast and use of other data, such as Trajectory Change Point (TCP) or others, already defined in the standard

ADS-B Critical issue
The critical issue for ADS-B is that it requires ADS-B avionics including GPS or similar in participating aircraft. Whilst many airliner manufacturers produce aircraft with ADS-B out avionics a large legacy fleet remains to be equipped.

The situation is different in different regions of the world. Some States have new airliner fleets which are growing rapidly – and the new aircraft are fitting with ADS-B. In other States very large numbers of legacy aircraft remain unequipped. 
The situation is also different in different aviation segments.

Whilst large aircraft are equipping, few regional airliners are equipped. General Aviation (GA) is another area that can be problematic. In some States the cost to equip the GA fleet is small. In others with a large fleet it can be very expensive. Some States envisage subsidies to assist GA equipage so that all aviation segments benefit.

Some States also envisage the mandatory fitment of ADS-B with and without subsidies.
Timing of transition to match aircraft equipage of ADS-B will be critical for many States.

At the same time, the benefits of ADS-B equipage are significant and may allow other surveillance systems to be decommissioned and it supports delivery of air-air surveillance applications. ADS-B avionics support the ADS-B application in all locations to which the aircraft travels.
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