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International Harmonization
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International Civil Aviation Organization (ICAO)
— Aeronautical Surveillance Panel (ASP)

— Caribbean and South American Regional Planning and
Implementation Group (GREPECAS) EURGCONTROL

— Asia Pacific Air Navigation Planning and Implementation
Regional Group (APANPIRG)

Eurocontrol

— CASCADE: ADS-B is main focus of CASCADE, standardization, trials,
and implementation activities. It is the largest Eurocontrol partner in
terms of budget and staff.

— Action Plan 23: exchange information and ideas for the future
Airborne Separation Assistance Systems (ASAS)

— Joint FAA and Eurocontrol forum
Requirements Focus Group (RFG)

— Joint RTCA / EUROCAE Working Group
Recurring Coordination Meetings

— Service Providers: AirServices Australia, Eurocontrol, FAA,
and NAV CANADA

— Regulators: EASA, Civil Aviation Safety Authority,
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Key Personnel:
ASP: Bobby Nichols
GREPECAS / APINPIRG: Rick Castaldo and Vinny Capezzuto
Cascade PM: John Law
ASAS: Vinny Capezzuto and Doug Arbuckle
RFG Lead:  Stu Searight
RTCA SC-186 Co-chairs: Vinny Capezzuto and Rocky Stone (United Airlines)
ADS-B Program Managers:
FAA:  Vinny Capezzuto
AirServices Australia: Greg Dunstone
Eurocontrol: John Law
NavCanada: Jeff Cochrane


http://www.navcanada.ca/NavCanada.asp?Language=en&Content=ContentDefinitionFiles%5Cdefault.xml&rebuild=true

Critical Services: Automatic Dependent
Surveillance - Broadcast (ADS-B)
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e Automatic

— Periodically transmits information with no
pilot or operator input required

e Dependent

— Position and velocity vector are derived
from the Global Positioning System (GPS)

e Surveillance -

— A method of determining position of
aircraft, vehicles, or other asset

* Broadcast

— Transmitted information available to
anyone with the appropriate receiving
equipment

Surveillance and Broadcast Services Federal Aviation

Administration



Presenter
Presentation Notes
It is commonly called ADS-B ‘Out’ when the information is presented to ATC displays to provide separation services.

ADS-B equipped aircraft and vehicles periodically broadcast their state vector (horizontal and vertical position, horizontal and vertical velocity) and other information over either a 978 UAT or a 1090 ES data link.  The ADS-B message broadcasts are received by other aircraft in the vicinity and by the Surveillance and Broadcast Services Data Link Processor.  These ADS-B Messages are processed and formatted into ADS-B Reports.  The Data Link Processor provides these reports to the Broadcast Server and ATC/TFM Automation system for use by ATC in providing separation assurance, traffic flow management and other services.  ADS-B is automatic because no external stimulus is required; it is dependent because it relies on an on-board navigation source to broadcast the information to other users.  The aircraft or vehicle originating the broadcast may or may not have knowledge of which users are receiving its broadcast; any user, either aircraft or ground-based, within range of this broadcast, may choose to receive and process the ADS-B surveillance information. 
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Essential Services: Traffic Information Service - Broadcast

TIS-B is a service which provides ADS-B equipped aircraft
with position reports from secondary surveillance radar on
non-ADS-B equipped aircraft.
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TIS-B:
During NAS-wide deployment of ADS-B, aircraft will begin equipping with ADS-B avionics.  During this transition, ADS-B-equipped aircraft will lack surveillance information on aircraft that are not ADS-B equipped.  The Surveillance and Broadcast Services ground infrastructure will support air-to-air operations by broadcasting TIS-B Messages on both the 978 UAT and 1090 ES data links for targets detected and reported by radar or other surveillance systems.  This, in conjunction with the ADS-R service, will provide equipped aircraft the information needed for a more complete picture of the traffic situation.  TIS-B service will be decommissioned in the end state when all aircraft are ADS-B-equipped.  
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Essential Services: Fllght Informatlon Serwce Broadcast

FIS-B transmits graphical National Weather Service products,
pilot reports, and special use airspace.
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FIS-B:
FIS-B provides the broadcast of weather and non-control advisory information providing users aeronautical information supporting safe and efficient operations. FIS-B products will be uplinked using the 978 UAT from the Data Link Processor and will not be available on the 1090 ES link.  There are many potential future FIS-B products that may be provided as their concepts mature.  Therefore, the FIS-B service and data link capacity should allow for growth to accommodate additional products.  The uplinked products will come from both government and commercial sources.  Free FIS-B products include:
AIRMET: Airmen's Meteorological Information, is a weather advisory issued by a meteorological watch office for aircraft that is potentially hazardous to low-level aircraft /aircraft with limited capability   
Convective SIGMET: Significant meteorological event  (Thunderstorms or hail )
METAR / SPECI: METAR- hourly weather report and SPECI: special weather observation 
NEXRAD Reflectivity  (CONUS and Regional): Radar weather (graphical weather)
NOTAMs D/FDC: Distance Notice to Airmen  / National Notice to Airmen 
PIREP: Pilot report
SIGMET: Significant meteorological event
SUA Status: Special use airspace status 
TAF / AMEND: Terminal area forecast / any amendments to the forecast
Temperature Aloft: report of the temperature forecast every 12 hours 
Winds Aloft: report of the wind forecast 12 hours

The FAA is working with the vendor (ITT) to add an additional five products:
1.  Lightning
2.  Turbulence NOWcast
3.  Icing NOWcast
4.  Cloud Tops
1 minute AWOS – uplinked every 10 minutes.



Business Case Summary

- Total Cost / Benefit et Cash Flow (BV $M)
Summary (Risk Adjusted, $5.000

Present Value) Through 54000 —— N ctional Results w/ Additional Applications /
2035 | gtiohal Results w/ 3nm Enroute Separation Standards /
$3,000
—ug 07JRC
Total /
Costs $2,000

FAA 1882.0 /

Aviation System User 2631.1|| s$1.000 e
Total FAA, User and Other Costs 45131 / /
Benefits ol /

Aviation System User 45915

41,000
Total FAA, User and Other Benefits 5043.2 ( ) \ /
($2,000)

($3,000)

($4,000)

e FAA Baseline Cost (65,000
Summary
Baselined Total Baselined
Estimated Cost FYO7 | FY08 | FY09 | FY10 | FY11 | FY12 | FY13 | FY14 | (FYO7-FY14)
["Segment 1 and 2 F&E Program Plan $900 | $100.0 | $308.4 | $1982 | $175.2 | $2842 | $270.7 | $204.7 $1,6815
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Strategy

Ground Infrastructure

212006 — 11/2006 1172006 — 8/2007 212008 — 122009 4/2008 — 4/2010 1172009 — 412010 972010

g;plu% est Ground
Acquisition Acquisition _ [ Infrastructure R Infrastructure /
Planning Execution "\ Essental g D
ServicesISD Avionics
Equipage

Crtical
Services
ISD

Initial
Operating
Capability

11/24/2008 2010 — 2013
Ground
' Pre NPRM ' Infrastructure
Separation Deployment
Standards Avionics
Modeling Equipage
Avionics Equipage 112007 — 82007 412010 2010 —2020
Avionics
PR A RPR Equipage
Phasel Phase 2 Phase 3 Begins
L ar2006 — 912006 1012007 312008 — 1/2009 412010 5/2010
O = Completed O =In Process  pop _ Rujlemaking ProjectRecord; NPRM = Notice of Proposed Rulemaking; ISD = In-Service Decision

Surveillance and Broadcast Services . Federal Aviation
»/ Administration

4 4
—rae’



Ground Infrastructure: 794 Ground Station Solution
Provides National Coverage

| Lagend: Lo Tower Site
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Key Site Status

« Essential Services
— Miami Area In Service Decision —
November 2008
e Critical Services

— Louisville Initial Operating
Capability (IOC) — November

2009

— Gulf of Mexico I0C — December
2009

— Philadelphia I0C - Planned
February 2010

— Juneau IOC Planned — April 2010

— In Service Decision — Planned
September 2010
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ADS-B Appllcatlons

ADS-B Application: =« ‘v AR FC Enhanced Visual Acqtﬂsitlo
inal Approach Ruaway Dccupancy, i e N “ u RAT = '-'.—/._’.’
ouisville Intermational Airport AR ~N i 4 B | s -

B ADS-B Application:
Conflict Detection
Atlanta International Airport

] s |
ABORT -- Runway Occupied
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Final Approach Runway Occupancy Awareness (FAROA).  The objective of this application is to reduce the likelihood of flight crew errors associated with runway occupancy and to improve the capability of the flight crew to detect ATC errors.  The application involves the use of a cockpit display that depicts the runway environment and displays traffic from the surface up to approximately 1,000 feet above ground level on final approach and will be used by the flight crew to help determine runway occupancy.
Enhanced Visual Acquisition.  The objective of this application is to provide flight crews enhanced traffic situational awareness in controlled and uncontrolled airspace/airports.  The application uses a cockpit display to enhance out-of-the-window visual acquisition of air traffic.  Flight crews will refer to the display during the instrument scan to supplement visual observations.  The display can be used to either initially detect an aircraft or to receive further information on an aircraft that has been reported by ATC.  The application provides the flight crew with the relative range, altitude, and bearing of other aircraft.
Surface Indications and Alerts (SURF-IA). New capability that will make use of ADS-B in the cockpit to alert pilots directly to potential runway accidents.  Indications are provided to the flight crew to show when a runway is in use. Alerts are provided to the flight crew when a surface conflict is detected / predicted.


B
U.S

Rulemaking: Notice of Proposed

Rulemaking (NPRM) Summary

« All aircraft operating in the following airspace
would have to meet the proposed performance
requirements for ADS-B Out:

Class A, B and C airspace

All airspace at and above 10,000 feet MSL over the 48
contiguous United States and the District of Columbia

Within 30 nautical miles of airports listed in 41 CFR Part 91,
Appendix D, from the surface up to 10,000 feet MSL

Class E airspace over the Gulf of Mexico from the coastline of
the United States out to 12 nautical miles, at and above 3,000
feet MSL

Final Rule for ADS-B Out will be issued in 2010 with

a compliance date of 2020
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Why 2020?
The required equipage date for the ADS-B Out mandate (2020) was designed to give aircraft owners / operators time to equip with proper avionics.  This compliance date was based on:
Recommendations from the user community
Amount of aircraft (air transport and general aviation) that are in service today 
The length of time the aircraft would be pulled out of service 
Based on the planned issuance of the ADS-B final rule, aircraft could equip over a ten year period (from 2010 – 2020).  Air Transport usually conducts an upgrade cycle to aircraft every seven years.  Incorporating feedback from the aviation community, it was considered reasonable to provide a time period that would naturally accommodate the seven year maintenance cycle plus provide general aviation enough time to comply with the rule.  It is anticipated that approximately 185,000 general aviation aircraft will need to meet the rule compliance date (2020) over the ten year period.
Other International Regulatory Timelines:
Eurocontrol:  1/2012 (New Aircraft Mandate), 2/2015 (Retrofit Aircraft Mandate), 2/2017 (Retiring Fleet Mandate)
AirServices Australia:  1/2013 (Upper Airspace Program (UAP) (Mandate, FL290 and above)
NavCanada:  11/2010 (Hudson Bay Segregation, FL350 – FL400), 12/2012 (Hudson Bay Segregation, FL290 and above)



Rulemaking Next Steps: Schedule to Final

Rule

Milestone Planned Date of Status / Comments
Completion
FAA Rulemaking Team finalizes RPR Phase 3 January 14, 2009 Complete
RPR Phase 3 Submitted to Office of Rulemaking January 21, 2009 Complete
Rulemaking Council Approval of RPR January 27, 2009 Complete
Rulemaking Team Drafts Final Rule May 2009 Complete
Final Rule Economic Assessment August 2009 Complete
Final Rule Concurrence through Directors October 2009 Complete
Final Rule Concurrence through Associates November 2009 Complete
Final Rule Concurrence through Administrator December 2009 Complete
Final Rule Approved through OST January 2010 Ongoing
Final Rule Approved through OMB April 2010
Final Rule Published in Federal Register April 2010

*RPR = Rulemaking Project Record
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SBS External Agreements

Continental MOA Delta MOA AOPA MOA
Underway Underway October 2009

Auburn University MOA United MOA U.S. Airways/ACSS MOA NetJets MOU
September 2009 April 2009 January 2009 December 2008

™

Honeywell Aviation Communication Alaskan Aviation Community UPS MOA HAI & Gulf of Mexico

October 2008 and Surveillance Systems & State Representative MOA November 2006 Helicopter/Platform Owners MOA
October 2008 February 2007 May 2006
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Proposed GOMEX Route Structure
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High-altitude en route operations in GOMEX airspace is bounded by the Houston Oceanic Control Area (CTA). The new SBS-provided infrastructure will provide ADS-B surveillance coverage and direct controller/pilot communications in this airspace at FL280 and above.  Further, a new RNP-10 route structure is under development between Mexico and the US that will enable additional and more closely spaced routes.  These improved CNS capabilities will increase availability of more fuel efficient altitudes, greater throughput along ADS-B routes, enable direct routings, and accommodate weather deviations with less impact on adjacent routes for those aircraft ADS-B equipped.  All users will benefit from increased Houston Center sector capacity in oceanic airspace and seamless communications throughout GOMEX airspace.

In addition to the US to Mexico routes, GOMEX airspace has the two most heavily traveled Q-routes in the NAS. The Q-routes in the northeast GOMEX airspace currently provide east-west route structure between the Florida west coast and southern Louisiana under domestic radar separation standards.  Due to warning area airspace to their north and lack of surveillance coverage immediately to their south, the Q-routes are often closed when impacted by weather or a single radar outage.  ADS-B surveillance coverage affords appropriately equipped aircraft the ability to continue operating on the Q-routes during these events and avoid the costly impacts associated with traffic flow management initiatives such as reroutes and ground delays.  

The FAA is considering a phased strategy for implementing routes in this area. The FAA would need to coordinate with Servicios a la Navegacion en el Espacio Aereo Mexicano (SENEAM), the Mexican government equivalent of the FAA, for the same exclusive priority for aircraft departing Cancun, Mexico, or other popular points of origin in Mexico.  
Low equipage (0-30%) – “Better Access to Airspace” 
During seasonal peak traffic periods in GOMEX airspace, traffic management restrictions may result in departure delays, less than optimal altitudes, and in reroutes around the constrained airspace.  In keeping with a “best equipped, best served” approach without adversely impacting overall capacity of the airspace, ADS-B aircraft can be afforded priority access to the constrained airspace.  In such an instance, ADS-B equipped aircraft can be released from traffic management initiatives that typically delay, reroute or place an altitude cap on aircraft transitioning non-radar airspace during peak periods. 
Medium equipage (30-70%), “Dedicated Altitudes” 
In this phase there will be an adequate number of ADS-B equipped aircraft to dedicate altitudes specifically to ADS-B equipped aircraft; e.g., FL 370 and 390.  This will achieve more throughput, particularly on more heavily traveled routes such as A766 and B753 between the US and busy tourist destinations on the Yucatan peninsula.  Dedicating an altitude or a subset of altitudes on adjacent routes should improve overall capacity of GOMEX airspace due to reduced lateral and longitudinal radar-like separation standards.  Increased capacity will translate to reduced departure delay, fewer reroutes, optimal altitudes and route offsets around weather.
High equipage (over 70%) “Dedicated Routes” – In this phase, a high level of ADS-B equipped aircraft are participating in the Gulf airspace.  High volume bi-directional ADS-B performance based routes between FL 290 and FL 410 can be established to provide significant increases in capacity along routes with highest demand and in areas where Mexico ATC can accept radar-like handoffs.  Non-equipped aircraft would no longer be able to fly on preferred route structure since doing so would adversely impact airspace access and capacity for other users.  



East Coast and North Atlantlc Tracks
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Note: The military special use airspace depicted in these picture is not to scale.

Establishment of ADS-B performance based routes beyond existing radar coverage will provide:
the usage of more efficient operations on today’s non-radar routes
the development of shorter routes due to ADS-B surveillance coverage extending further offshore allowing some route paths to be straightened and proceed more direct to the terminus of the route
more efficient usage of SWAP routes because of increased capacity during adverse weather events
Provision of ADS-B radar-like services beyond existing radar coverage in those areas where aircraft transition onto the non-radar North Atlantic tracks.  Redundant backup surveillance system to limit disruption of air traffic services along L453 and M201. and in the vicinity of Bermuda.

The New York Area North Atlantic Tracks (NAT) are selected daily based on weather conditions and wind patterns primarily associated with the location, direction, and velocity of the jet stream.  When the eastbound tracks are anchored in New York Center airspace, transatlantic departures from the NY, PHL, and DC Metro airports must be climbed, blended, and spaced with overflying international flights during the short duration that these aircraft are in radar coverage.  Current procedures require New York Center controllers to have aircraft sequenced using oceanic separation standards before the DOVEY and JOBOC intersections and prior to transfer to the adjoining ATOP sector.   This situation is often managed through New York Center TFM initiatives in the form of in-trail mileage restrictions on international departures.  Additionally, the limited radar coverage restricts New York Center’s ability to climb aircraft to optimal altitudes prior to transitioning aircraft to non-radar oceanic airspace. 

Again assuming an ADS-B coverage range of up to 225nm (lavender shading) from the coastline, ADS-B surveillance can extend out an additional 60nm (orange shading figure on the right) east of present day radar coverage and make available additional airspace for transitioning traffic to procedural separation standards.  New York Center TFM could exempt or minimize restrictions on ADS-B equipped international departures originating from NY Metros, PHL, IAD or BOS.  ATC could utilize the extension of radar-like services to maneuver aircraft to provide an orderly transition from radar separation to oceanic non-radar separation thereby reducing the need for holding, altitude capping, miles-in-trail constraints and departure delays into the airspace.  This would also facilitate a higher likelihood that ADS-B equipped aircraft would be cleared to an optimum cruise altitude prior to being established on their filed oceanic non-radar NAT route. 




Next Steps: FY2010 Schedule

Milestone

Planned Date of Completion /

Status

FY2010
Juneau Service Acceptance Test (SAT) October 2009 / Complete
Louisville IOC of Surveillance Services October 2009 / Complete
Gulf of Mexico IOC of Surveillance Services December 2009 / Complete
Philadelphia IOC of Surveillance Services February 2010
Juneau IOC of Surveillance Services April 2010
Final Rule Published April 2010
Critical Surveillance Services ISD for ADS-B September 2010
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SBS Next Steps

e Continue to Work Collaboratively with Aviation Community
— ICAO

— RTCA
« Air Traffic Management Advisory Committee (ATMAC)
» Special Committee 186 (SC186)
* Requirements Focus Group (RFG)

— Aviation Rulemaking Committee (ARC)
— Customer MOU's
— QOutreach at Association Forums
 Continue to Meet Major Program Milestones
— Integrity / Discipline
— Transparency
— Measured Risk Taking

« Monitor Quality of Service and Adjust Investments
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This will involve coordination with the research community. 
3)  Paying particular focus on the most potentially beneficial as well as the least mature.
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