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壹、目的
一、RTCA組織介紹          [image: image1.png]RTCA~




RTCA(Radio Technical Commission for Aeronautics)，是位於美國首府華盛頓一個非營利的民間組織，成立於1935年，至今成員大約有335個，包括來自美國及世界各地的政府、工業團體及學術組織，代表航空界各層面，包含政府組織、航空公司、空域使用者及航空站協會、勞工聯盟、航空服務及設備提供者，美國國內會員例如：美國聯邦航空總署(FAA)、航空公司飛行員協會、波音公司、商業部、國防部…..等，國外大約有60個國際協會組織，我國於1977年以「中華民國民航局」之名稱加入RTCA為該國際協會組織會員之一。
    RTCA成立於1935年由美國航空商業局(Bureau of Air Commerce)副局長Rex Martin倡導成立，其目的係使航空無線電助導航裝備標準化，以因應航空界快速成長之需求，多年來其所建議制定之航電標準已成為行業中之領導角色。

 RTCA的功能類似於聯邦諮詢委員會，對於通信、導航、監視、及空中交通管理系統(CNS/ATM)提出一致性的基礎建議，其建議經常被美國聯邦航空總署(FAA)作為政策、計畫及管理決定的基礎，亦被私人企業作為未來公司發展、投資及其他商業決策的基礎。
該組織對於FAA或各會員提出的要求或建議，並為推行各項理念或執行專案工作設有不同類型之專門小組(Task Forces)或委員會。

專門小組提出的例子包含：全球導航衛星系統(GNSS)轉移、執行策略、數位通訊轉移、自由飛行計畫執行與驗證。
委員會方面例如：

· (Steering Committees)：指導委員會；由某些專門小組組成用以執行專門小組建議事項，例如自由飛行指導委員會就是一個正在進行的活動，負有一項促進執行自由飛行為目的的任務，這個指導委員會有權召集委員參與執行FAA的作業發展計畫(OEP)作為主要重點。
· (Program Management Committee)：計畫管理委員會；對各會員經常性的要求進行專題討論，審查特別委員會所完成的報告並發表成為正式文件。
· (Special Committees)：特別委員會；是由自願者所組成，特別委員會會議是公開發佈，開放給所有對該主題有興趣的任何人，會議期間由政府及工業界出席的人員就選定的主題進行研討並提出一致性的建議，這些建議被送到RTCA計畫管理委員會討論，該委員會一方面審核特別委員會的報告，另方面指導額外的工作，經審核通過的建議會發表並成為可實行方案提供會員及公眾使用。
二、會議目的

2007年RTCA年會會議地點於美國首府華盛頓特區市區之賓夕法尼亞大道1300號之世界貿易中心隆納德雷根大樓舉行，本局指派飛航服務總台航電技術室工程司林錫樺與自費與會之桃園裝修區台雷達台台長郭台長金澤出席，希望藉由實際參與會議之經驗了解美國目前有關航空交通管理現代化各項計畫推行進度、測試成果及未來發展方向，並與其它與會各國代表交流並蒐集相關資料供本局汰換下一代航管自動化系統及發展國內未來CNS/ATM計畫之參考及改進空間。
貳、會議過程

一、參加人員

林錫樺  民用航空局飛航服務總臺航電技術室 工程司
二、行程

共計七日

(一)、九十六年三月十二日搭乘中華航空公司CI012班機由台北飛往美國紐約，再由紐約搭火車前往鄰近之華盛頓特區。

(二)、九十六年三月十三日至九十六年三月十四日參加RTCA 2007年會。

(三)、九十六年三月十六日搭乘中華航空公司CI011班機由紐約飛回台北，於九十六年三月十八日返抵台北。
三、會議議程
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本次會議主題：
〝 OEP- The Bridge to nextGen  〞
(一)、三月十三日、三月十四日 議程
2007 SYMPOSIUM PROCEEDINGS
March 13th Program
Keynote Address
The Honorable Marion Blakey, Administrator, Federal
Aviation Administration
Bio   Remarks
Session 1
Ms. Victoria Cox, Vice President, Operations Planning, FAA
•
Operational Evolution Partnership 2007
Bio   Presentation
Mr. Charles Leader, Director, Joint Planning and
Development Office (JPDO)
•
JPDO Update
Bio   Presentation


Session 2
Ms. Gisele Mohler, Director, Operational Evolution
Partnership (OEP) Office, FAA
•
OEP Introduction
•
Air Traffic Operations Domain
Bio
Presentation, OEP Intro
Presentation, ATO Domain
Mr. Benito DeLeon, Director, Office of Airport Planning & Programming, FAA
•
Expanding the Airport Development Time
Horizon
Bio   Presentation
Mr. Jim Eck, Director, ATC Communications Services, FAA
Mr. Tim Rainey, Senior Vice President, Flight Operations, Northwest Airlines
•
The OEP Bridge to NextGen: An Industry
Perspective
Bio   Remarks
Mr. Johan Orsingher, Vice President, Strategy & Communications, Air Traffic Alliance
•
A New Way of Thinking
Bio   Presentation
Ms. Carey Fagan, Manager, Europe & Global IPT, FAA
•
International Considerations
Bio   Presentation
Luncheon Speaker
Mr. Nicholas Sabatini, Associate Administrator, Aviation
Safety, FAA
•
Bio   Remarks

•
Data Communications
Bio   Presentation
Mr. Steve Bradford, Chief Scientist for Architecture and
NAS Development, FAA
•
National Aviation Research
Bio   Presentation
Mr. Ronald Stroup, Chief Systems Engineer for Air- Ground Integration, FAA
Bio
Mr. Stephen VanTrees, Manager, Avionics Systems
Branch (AIR-130), FAA Bio
•
The Avionics Big Picture
Joint Presentation    (Messrs Stroup and Van
Trees)
Mr. Dave Knorr, Manager, Forecasting and Operations
Analysis, FAA
•
Developing OEP Measures
Bio   Presentation

OEP - The Bridge to NextGen
Session 3


2007 SYMPOSIUM PROCEEDINGS
March 14th Program
Mr. Lorne Cass, Managing Director, ATM and Industry
Affairs, Northwest Airlines
•
Air Traffic Management Advisory Committee
(ATMAC), Requirements and Planning  Work
Group
Bio   Remarks
Captain Ken Speir, Delta Air Lines; Chairman, RTCA ATMAC ADS-B Work Group
•
ATMAC ADS-B Work Group
Bio   Presentation
Mr. Vincent Capezzuto, Manager, Surveillance and
Broadcast Services Office, FAA
•
ADS-B Program Update
Bio   Presentation
Dr. Christopher Hegarty, Senior Prinicipal Engineer, The MITRE Corporation; Chairman, RTCA Program Management Committee (PMC)
•
PMC and Special Committee Activities
Bio   Presentation
Mr. Joel Wichgers, Principal Systems Engineer, Rockwell
Collins; Co-Chair SC-159 / WG-4
•
Special Committee 159, Global Positioning
System (GPS), Overview
Bio   Presentation
Mr. Jonathan Hammer, Prinicpal Engineer, The MITRE Corporation; Secretary, SC-186
•
Special Committee 186, Automatic Dependent Surveillance – Broadcast (ADS-B) Bio   Presentation
Mr. Jim Krodel, Fellow, Control System Verification & Validation, Pratt & Whitney; Chairman, SC-205
•
Special Committee 205, Software Considerations in Aeronautical Systems Bio   Presentation

Luncheon Speaker
Mr. Clay Jones, President & CEO, Rockwell Collins
•     Bio   Executive Panel Moderator:
•
Mr. Phil Boyer, President, Aircraft Owners and
Pilots Association
              Bio
Panel Members:
•
Mr. Kevin Brown, Vice President, Boeing Air
Traffic Management
              Bio
•
Ms. Victoria Cox, Vice President, Operations
Planning, FAA
              Bio
•
Mr. Spencer Dickerson, Senior Executive Vice President, American Association of Airport Executives
              Bio
•
Mr. Charles Leader, Director, Joint Planning and
Development Office
              Bio
•
Ms. Judy Marks, President, Transportation & Security Solutions, Lockheed Martin
              Bio
•
Mr. James May, President and CEO, Air
Transport Association of America
              Bio
•
Mr. Fred Pease, Executive Director, DOD Policy
Board on Federal Aviation
              Bio
Closing Remarks
Mr. Robert Sturgell, Deputy Administrator, Federal
Aviation Administration
參、心得

一、新作業發展計畫(OEP；Operational Evolution partnership)為下一代運輸系統(Next GEN；Next Generation Transportation System)之橋樑 
     新的作業發展系統Operational Evolution Partnership 為FAA為了更長遠之未來，以代替原先計畫至2010年之10 年計畫Operational Evolution Plan之時間限制，延伸至2025年並自2011年起8項計劃施行於6大機場包括5條新跑道等，並加上 2條延申跑道於費城、芝加哥、洛杉磯等地，並於2025年完成包含35大地區包含15都會區域預估大量之運量成長。
原先之作業發展計畫(OEP； Operational Evolution Plan )是聯邦航空總署(FAA)在提昇飛航安全的同時增加國家空域系統(NAS；National Airspace System)容量和效率的10年計畫(2001-2010)，OEP的承諾和決定使得整個航空界包括航空公司、貨運業者、機場、製造業者、業餘飛行業者、國防部、國家氣象局及NASA顯現出緊密的合作。
國家空域系統(NAS)的現代化是連續不斷的，進化的和多方面的，OEP是活用的文件，包含能夠在10年期限內完成的容
量和效率相關的計畫，當作業問題的風險被確認、緩和或研究發現新的解決方法並作成決定後計畫就會被更新。

OEP開始作為一個商業計畫行動是當2000年8月夏天由於飛行人數增加及惡劣的天氣因素，使得班機的延遲和取消增加。FAA隨即提出容量和延遲問題計畫，在2001年春天並展開和航空界採取一致步驟，FAA執行者也在2000年後期開始集會討論更廣闊的策略，提出有關容量問題並獲得航空界的支持，OEP執行小組確認四項核心問題範圍：
· 到場/離場率(AD；Arrival and Departure Rate)

· 航路擁塞(ER；EnRoute Congestion)
· 機場天氣情況(AW；Airport Wheather Condition)
· 航路惡劣的天氣(EW；EnRoute Servere Wheather )

技術小組針對每一個核心問題提出"smart sheets"，包括主要的行動、決定和目標，FAA並指派專人與一個跨機構支援小組共同負責產品遞送和"smart sheets"所列的服務。

OEP 3.0版在2001年1月5日發表，包含執行結論、計劃細節和有關FAA、航空公司及機場所應負責任的計畫。4.0版在2001年12月19日發表，包含里程碑及主要結論更廣泛的說明。5.0版在2002年12月9日工業日提出，包含更詳細的主要行動、更能符合航太工業的願景，及一個新的衡量分析計畫(metrics plan)，同時將此十年計畫(2001-2010)延長到2013年。為了監督OEP的執行，管理解決方案並與航空界取得協調的相互關係，FAA在2002年春末成立了操作發展工作人員。

國家空域系統是屬於國家的寶藏，一個大的、複雜的系統包含了航空交通管理系統和設備，超過18,000個機場和750個設施，系統操作人員例如管制員和維護技師，系統使用人員例如飛行員、航空公司、飛行大眾，大約45,000件設備和許多詳細的程序及檢定的等級。在2001年9月11日以前4,000個商業飛行一天載運100,000位旅客，每年總共超過貳仟肆佰萬飛行架次和伍仟陸佰億乘客哩數。911悲劇事件與美國經濟衰退衝擊著航空工業，在2002年與2000年比較機場作業下降10%，航路作業下降5%。在與沿岸地區比較中西部機場的航行量快速恢復，當經濟提昇後對航空服務需求的期望將擴大，容量限制將是一個重要的問題。為了這個原因，我們持續建立一個改善效率和容量以滿足成長需求的21世紀航空系統。


OEP 計劃概論
1、到/離場率方面：
兩個主要的策略幫助機場應付尖峰情況的需求，建造新的跑道和提高現有跑道使用率，新的跑道能增加機場容量和效率但可能需花上10年時間去規劃、建造和委任，目前OEP計劃包含在選定的機場興建12條跑道，對現有跑道提議結合航空交通程序、新科技、改善空域設計、場面管理、及決定支援工具以創造現有跑道更佳的使用效率。在18個選定的機場評估交叉跑道的程序。依計畫在選定機場重新規劃終端空域，另以metro areas來改善到場及離場轉運為目的。協助管理航機到場順序的交通管理諮詢工具(TMA)將在四個額外的地點作業，在費城區域將針對多中心(multi-center)功能進行評估，地面管理系統將在這一個10年(2003 -2013)的後期探討。
2、航路擁塞方面：
在航路範圍容量和效率是受空域設計、流量規劃實務(flow planning practices)、隔離標準和管制員工作量所影響，變更空域設計在近期和長期是為了配合席位交通量的需求，最終是要建立更有效的空域結構。長期計劃包括以航空器自我精確導航性能需求(RNP)為基礎的航線，合作決策(CDM)工具及系統思考(system thinking)功能將改變流量規劃實務使得更能符合有效的容量需求。區域最低高度隔離(DRVSM)在國家空域系統內包括阿拉斯加和墨西哥灣由290飛航空層到410飛航空層將減少垂直隔離標準，在海洋空域計劃採用30浬的水平隔離標準，CPDLC、URET、TMA等工具將協助管制員管理可預期的額外需求。
3、機場天氣方面：

在選定的機場由於在惡劣的天氣環境下作業降低約18%的到場離場率，當天氣變壞或能見度降低，跑道使用受到限制及航空器隔離加大，為了減少天氣對機場作業的影響，需要新的科技使對於跑道的架構有更多的選擇，並能提供一致的操作隔離，RNP及一些已改善的導航工具使得在較多的機場飛機得以精確進場，當天氣變壞，採用wake-mitigation、偏移量、飛行航跡隔離、飛行監控等種種程序以增加在相互接近的平行跑道作業，駕駛艙交通資訊顯示能提供目視近場一直持續到最低限度目視飛行規則的情況，動態地圖顯示也能幫助了解地面情況。
4、航路惡劣天氣方面：

近年來70%的飛機延誤歸因於天氣因素，改善天氣預測、分享即時資訊、天氣資訊應用於交通管理規劃以及整合天氣資訊到決策支援系統將減緩天氣對延誤的影響。危險的航路天氣造成的干擾由於不確定的航機位置、移動和惡劣天氣情況擴大了影響程度。天氣預報的準確性將影響交通流量決策規劃策略，限制即時資訊分享功能進一步阻礙了共同規劃，經由改善資料交流、天氣預報解說訓練、協調步驟及對減緩衝突的方法及情況共同的體認、有助於改善航空公司和交通流量負責人作業決策的制定。
二、關於ADS-B （Atomatic Dependent Surveillance-broadcast）自動回報監視系統
     於新一代發展中的通訊、導航、監視/飛航管理(CNS/ATM)已逐漸進入實體印證階段，已成為各國優先發展之目標，新的飛航監視技術(Surveillance)也因伴隨衛星、通訊技術與信號處理之進步發展而生，有別於傳統之雷達之主動搜索方式，一種相依式之回報監視系統（Dependent Surveillance）透過各種通訊媒體如VDL（VHF Data Link）數據鏈之方式主動傳達或成為廣播方式將航機之4度空間飛航訊息；位置、高度、速度、航向傳達至地面、鄰近之航機或航管單位，這種監視系統架構稱為”自動回報監視系統 ” 。
該系統係利用Mode-S (1090MHz) Squitter、VDL Mode-4以及UAT(Universal Access Transceiver)等數據鏈路(broadcast datalink)技術施行資料傳輸，藉由該等數據鏈路之傳輸，即可將航機位置、高度、速度及航向等資訊，以廣播方式傳遞給地面航管系統或是其它航機，利用此系統可有效達成防撞預警、自動監視以及空域管理等各項目的；並且ADS-B之即時性高，可透過其單向播放之功能，大幅增進駕駛員對周圍環境即時資訊之瞭解。惟目前ADS-B之應用僅限於低密度空域，未來期使在通訊網路節點間（航機對航機、航機對地面航管系統間）之通訊狀況更為可靠，則其應用可不僅僅侷限於低密度空域，更可適用於任意區域。
就一般而言也許目前由ADS系統獲取之航機位置資料雖不及雷達精確，然而對於雷達訊號無法涵蓋的區域(諸如越洋航路或因地形、地障導致之雷達監測死角)，卻已較目前由駕駛員以定址回報方式所得資料精準頗多，故於越洋航路區域之航機隔離將可由現行之100浬大幅縮減至30~50浬；在諸如英國北海等受地形限制區域，地面航管人員亦可藉由ADS系統得知航機狀況並提供航機導引，對提高航路容量、提昇航機安全，著有助益。
目前我國與航空有關之標準制定大多依循美國聯邦航空局（FAA, Federal Aviation Administration）與ICAO發行之規範制定，
以美國FAA在ADS-B上研究發展之專責機構暨其已制定之標準，以及尚在制定中之項目如次，俾利相關人員欲詳ADS-B最新發展狀況時之參考：

目前ADS-B之標準係由附屬於國際航空無線電協會（RTCA）之專門委員會（SC-186）負責研究發展，該委員會之下設有五個主要工作群，其包括：

	WG1
	Operations and Implementation Working Group

	WG2
	Traffic Information Services-Broadcast（TIS-B）

	WG3
	ADS-B 1090 MHz Squitter MOPS

	WG4
	Tactical Alerting and Avoidance

	WG5
	ADS-B UAT MOPS


                                  WG: WORKING GROUP
SC-186於1998.2.19已完成ADS-B之飛航系統最低施行標準 (MASPS, Minimum Aviation System Performance Standards)認證，可參閱DO-242。該發行文件中對ADS-B 有詳細具體之描述，並提供ADS-B訊息之應用資訊。目前SC-186仍針對目前ADS-B之發展狀況及施行時所面臨之問題，持續增修該文件內容。

2. SC-186於2000年9月通過利用1090MHz廣播鏈路做資訊交換之ADS-B最低操作施行標準（MOPS, Minimum Operations Performance Specifications）認證，可參閱DO-260。該發行文件中對以1090MHz做ADS-B訊息廣播之實際施行需求有詳盡的描述。

3. SC-186亦已通過駕駛員航空資訊顯示(CDTI, Cockpit Display of Traffic Information)系統之初級認證，俾提供航管自動化系統（TCAS, Traffic Control Automation System）及空中預警系統製造商之發展方向指引。

接下來簡述SC-186所屬各工作群在ADS-B領域中目前正在進行中之工作如次：

1. 利用全方位無線電收發機（UAT, Universal Access Transceiver）廣播鏈路做資訊交換之ADS-B最低操作施行標準。

＊附註：本項工作係由SC-186所屬WG5發展中。

2. 利用VDL mode-4鏈路做資訊交換之ADS-B最低操作施行標準

＊附註：本項工作係由EUROCAE針對歐洲所需發展中。

3. 監視空運及確保隔離（ASSA, Airborne Surveillance and Separation Assurance）之飛航系統最低施行標準 (MASPS)。

＊附註：本項工作係由SC-186所屬WG4發展中。

4. 監視空運及確保隔離處理（ASSAP, Airborne Surveillance and Separation Assurance Processing）系統之最低操作施行標準（MOPS）。

＊附註：本項工作係由SC-186所屬WG4發展中。

5. 航空資訊服務-廣播（TIS-B, Traffic Information Services-Broadcast）之最低操作施行標準（MOPS）
肆、建議
     本次會議係個人第一次參加國際性會議，又由於本次會議僅派一人參加，行前對整個行程及會議內容略感壓力，因此對整個會議議題做了部份的探討，惟議程緊湊無法涉獵全部議題，僅對於國內未來CNS/ATM發展、助導航設施汰換、航管系統更新及相關作業程序祈能經由實際參與會議的過程對於本身業務於未來之相關工作發展能有所助益。 

    於大會討論中與本次大會主席Dave Watrous 有短暫之會談，MR. Watrous認為對於我國能遠道派員參予表示感謝與敬佩，並表示RCTA國際化須靠國際會員的踴躍參與，並希望會員能多多討論，會議中另與其他國會員如部分美國國內、日本代表，討論CNS/ATM發展、助導航設施等相關議題，但因時間短促並無法深入討論細節，但對於有關助導航ADS-B 之發展與測試均有略同之看法，鑑於各國之測試與發展ADS-B設備有可能成為未來助導航地面、空中普遍且必要之重要設施，建議我國有關單位加強收集相關設備理論及最新及未來發展方向等資訊，或於國內經常邀請國外學者專家前來舉辦相關研討、研習會議，以作為與未來助導航設施與國際接軌先做好準備。
伍、附件
"Let There Be No Doubt About NextGen"                   Administrator  FAA                     Marion C. Blakey, Washington, D.C. March 13, 2007
RTCA Operational Evolution Partnership Industry Day
That was great, Dave [Watrous], thank you. And good morning, everyone. As stakeholders in our NextGen effort, you’ll be glad to hear that today we’re pulling off the wraps on how our transition is all going to come about.
Yes, a little later this afternoon, the new OEP — the Operational Evolution Partnership, as it’s now called — will be out on the street, and I’m very excited about it. It’ll be our guide to achieving the vision set forth by the JPDO.
The FAA is already using the new OEP. We’ve got a cross-agency team of executives who have been working to align our fiscal ’09 budget requests as they relate to the framework you’ll see today.
For the first time, it’ll give you a good, hard look at our integrated plan for the future and how we’ll implement the FAA’s commitments in the transition to NextGen. Think of it as our pipeline to tomorrow.
No doubt by now you’ve already heard of the progress the JPDO’s making. The new ConOps is up on the website for public comment. The final version should be out by mid-May, about the same time as the Enterprise Architecture.
What makes this endeavor so different from the original Operational Evolution Plan is that we’re looking much further out into the future. Instead of limiting ourselves to ten years, the new OEP takes us all the way out to 2025.
And it will encompass all of the FAA’s commitments to the Next Generation system, not just capacity.
  As you know, the original OEP was almost exclusively focused on building capacity at the 35 busiest airports through a variety of measures like RNP, the Airspace Flow Program and new runways. And it has worked well, I’d have to say.
  Since 1999, thirteen runways have opened at some of those big facilities, including Logan and Hartsfield in just the last year alone. All told, those 13 have the potential to handle as many as 1.6 million more operations a year.
But we’re not done yet.
Through 2011, we’ve got eight projects scheduled at six airports. That’s five new runways, plus two extensions at Philly and O’Hare, and a reconfig at LAX.
Yes, there is a reason that industry has such confidence in the OEP as an organizational framework that delivers. We’re capitalizing on its success by expanding our scope beyond the big 35 to include 15 metropolitan areas that’ll experience substantial growth by 2025.
We’re developing cross-agency plans for implementing an integrated set of air traffic control capabilities. We’ve organized these capabilities into seven major solution sets that will help you understand where our major areas of focus are. They include trajectory-based operations, collaborative ATM, and reducing weather impacts.
The new OEP is, as its name makes clear, all about a partnership, between the FAA, with you, the aviation community, the JPDO, and other federal agencies. As it evolves, it’ll tell us where we need to go, and more importantly, how you can help us get there.
This endeavor can’t succeed without industry’s input, and parallel commitments. And I want to take a moment to pause here and thank Dave and the RTCA for everything they’re doing to make it all a reality.
I also want to single out Tim Rainey and the members of the ATMAC for those investment recommendations in support of the OEP and NextGen.
You know, when you look back at the FAA’s successes, it’s hard to imagine a time when the ATMAC and its predecessors somehow weren’t involved.
Over the years, they’ve provided advice on issues such as area navigation, time- based metering, and surface traffic management. Their recommendations have had the added benefit of helping us save money and operate more efficiently, two things we weren’t exactly known for back in the day.
But now, 100 percent of our major capital projects are on time and within budget, and we’re saving the taxpayer millions through service and facility consolidations, collocations, and other measures.
We can now track where every dollar is spent, using our new financial systems like Delphi and cost accounting, and we’re getting good marks from GAO and the Inspector General on our efforts to increase transparency.
I mention this latter point because in developing our cost accounting system, we’ve made sure that the system can support user fees, which will help pay for NextGen.
Now that we’ve got our financial house in order, let’s talk price tag.
At the moment, our best estimate for NextGen is in the range of $15 to $22 billion between now and 2025. The cost to stakeholders to equip is expected to be almost as much.
But listen, if you think that’s a lot of money, imagine for a moment how high it’ll be if we don’t prepare for tomorrow. According to one study, today’s tab for commercial passenger delays stands at $9.4 billion a year. That could soar as high as $20 billion by 2025.
I think the choice is clear. We can pay now, or we can pay dearly later.
The business case for NextGen is based not only on greater capacity, even better safety and much improved environmental impacts. It’s also based on driving down the unit costs of flying.
Our estimates for NextGen — and I stress they’re just that, estimates — track pretty closely with what the Europeans are doing across the pond with SESAR, which they’ve pegged at $25 to $37 billion.
Now recently, the EU announced the creation of a new body to develop SESAR, starting as early as next year. Development is expected to cost the equivalent of $400 million U.S. dollars a year, which they’ve committed to spending. The rest of the money will come from industry and so-called partner states
.
As ambitious as our effort sounds, the concern that I have is that we’re risking our ability to pay for NextGen unless the FAA has a stable, reliable funding source.
Our financial reform bill that’s before lawmakers on the Hill is designed to keep the system safe and efficient, and to provide the technology and financing to make it happen.
The President’s budget for fiscal ’08 includes $4.6 billion for NextGen investments over the next five years. This will gradually increase the FAA’s capital spending from less than $2.5 billion in ’08 to $3.5 billion by 2012.
For those of you keeping score, that’s a 40 percent increase — a clear sign if ever there was one of the Administration’s commitment.
Let’s break that down a bit. Spending on SWIM rises from $21 million to $52 million, while NAS-wide implementation of ADS-B goes from $86 million to $156 million in 2011.
A couple more numbers to throw out at you. The budget projects a corresponding increase in our R&D budget, from $140 million in 2008 to almost $200 million in
2009 and beyond.
That’s a lot of dollar signs to keep track of, but it just goes to show how serious we are about NextGen. The flying public deserves no less.
If you look at the headlines over the last few weeks — and who can miss ‘em? —
people might think that flying is all about stranded passengers, screaming babies, and overflowing toilets.
But I tell you, things are going to get a whole lot worse if we don’t get the sensible, cost-based financing mechanism that’s in our bill. Without that firm foundation of financial stability, the year-to-year uncertainties of budget and revenues will neutralize the impact of a long-term plan.
Instead, NextGen will be the solution to a problem that we anticipated and studied but failed to really address. A legacy of starts and stops, too little too late. Before I wrap up, there’s one more point I’d like to get across before I make way for Vicki.
NextGen can’t be done by the FAA alone. It’s a team effort. That’s spelled out in black and white right there in the new OEP. The clock is ticking. You and I — all of us — must immediately move together in one direction if we’re going to succeed.  Thank you.

"The Pieces of NextGen are Falling into Place"        Deputy Administrator  FAA
Robert A. Sturgell, Washington, D.C.
March 14, 2007
Thanks, Dave [Watrous]. I also want to thank you and RTCA for putting this symposium together.
It’s good to be here and to be a part of an aviation community that sees the future and is seizing the present.
You’ve covered some important topics over the past two days:  the new OEP, the JPDO, and a range of issues including technological programs and international considerations. Plans for NextGen are now coming together.
I can’t be any clearer. We absolutely need to transform our air transportation system.
The numbers speak for themselves. We’re looking at a billion passengers by
2015, 10,000 very light jets by 2020, and I read recently that Sir Richard Branson has his first 100 tickets sold for a trip into space.
With all of this activity comes the challenge of congestion. If we do nothing, by the middle of the next decade passenger delays could double and commercial aviation could see an annual loss of $500 million dollars for every minute of scheduled block time.
Fortunately, the pieces to make NextGen happen are beginning to fall into place. For starters, we have more credibility with our owners.
When Administrator Blakey and I arrived at FAA in 2002, we knew that transforming and continually modernizing our system was necessary. But we also knew that the agency had a reputation for not following through on its plans and not properly managing its programs.
With the establishment of the Air Traffic Organization, we put in place a new paradigm. While we will always first and foremost be a safety service, it’s a focus on the customer and what we produce, not on what we do. We let our strategy determine our budget, instead of the other way around. We’re accounting for our costs and encouraging a culture in which employees embrace change, take initiative, and collaborate across lines of business.
In FY06, we met all of our capacity metrics and also hit our safety goals in operational errors and runway incursions. In fact, it was the first time we hit our operational error rate goal, which is down to 4.11 errors per million activities, even as we’re making sure that those errors are routinely reported.
On the financial side of the house, this is the third straight year that we have produced good results, delivering over 90 percent of our programs on time and within budget. In fact, in FY06, 97 percent met our schedule goals, and 100 percent were within 10 percent of budget. I want to thank Dave Bowen, Gene Juba and Jim Washington for that.
Through the framework provided by the OEP, we’re also proving that we can deliver on our capacity programs. Take for instance, Advanced Technologies and Oceanic Procedures, or ATOP. We’ve got it installed in our traffic control centers in Oakland and New York, and as of March 1st this year, it’s now in Anchorage Center.
Two years ago, we reduced the domestic vertical separation minimums down from 2,000 to 1,000 feet, effectively doubling the air navigation space at high altitudes. We estimated that this could save the airlines 5 billion dollars over the next decade. But with the price of fuel continuing to surge, the savings could exceed 13 billion dollars.
We put in place the Florida Airspace Optimization Plan, which we estimate could save the airlines over 34 million a year in fuel costs, and reduce delays for passengers. What’s remarkable is that we did this in just seven months, considering that airspace changes usually take three to five years. No doubt, we’ve become a much more effective and efficient agency.
The deployment of new runways and programs such as ASDE-X, RNP, and others are all being successfully overseen through the OEP.
These are just a sample of our recent accomplishments, and it’s a record we intend to build on. But now we’re moving beyond the program level. NextGen will require new services that are going to rely on multiple components, all of which need to be properly integrat .

And so, the second key piece that we have is a concrete plan to make NextGen happen — a plan that in many ways has already begun. It’s a natural transition for the OEP.
They’re taking the right approach — it’s about integration management. This is critical, because we can’t afford a case where the right side of the agency is not aligned with what the left side is doing. All of our efforts should be targeted toward building NextGen. That includes our R& D and technology efforts. And we need to directly link our efforts of today — reflected by the Flight Plan — to that of tomorrow, NextGen
.
The OEP will keep us all on the same road. I want to thank Vicki Cox, Gisele Mohler, and all of the people in Operations Planning for their efforts to expand the OEP into a full-fledged transformation plan. I also want to thank Nick
Sabatini, Kate Lang, and Ruth Leverenz for their important roles in all of this, and to Charlie Leader, Bob Pearce and the JPDO.
And I want to thank industry. They should have a seat at the table, and we have a process in place that will ensure that. For example, RTCA will review our progress on the Enterprise Architecture, and they will of course have input through the Requirements & Planning Work Group of the ATMAC.
But all of our current progress, all of our plans, and all of our efforts will be to no avail unless the FAA can ensure that it has a stable, predictable funding stream that is tied to our costs. We need solutions from you. Transforming our air transportation system is a priority, and therefore funding it must be as well.
You know, the Brookings Institution recently put out a list in which they determined that “Strengthening the Nation’s Airway System” ranked among the top 50 of our Government’s greatest endeavors during the second half of the 20th century. What we’re going to accomplish here, the changes we’re making, are going to affect the lives of our children and our children’s children.
And when the list of Government achievements for the 21st century comes out, we can all say we had a hand in making sure that the transformation of our nation’s air transportation system was on that list as well.
       RTCA Symposium – March 2007
Lorne Cass
Managing Director, ATM & Industry Affairs
Northwest Airlines
On behalf of Roger Wall and all the members of the ATMAC Requirements  &  Planning  WG,
thank  you  for  providing  the opportunity  to  speak  before  such  an  distinguished  group  of aviation community leaders. I’m here to provide you with insight into how the Requirements & Planning WG functions and how it can provide essential guidance  to the FAA in developing the OEP’s  “Bridge”  to  the  Next  Generation  Air  Transportation System.
Let’s start with a quick history lesson about the ATMAC. The ATMAC was established by Russ Chew in 2004 as a follow on to the Free Flight Steering Committee. The ATMAC generally meets with ATO leadership once per quarter and currently it is chaired by my boss, Mr. Tim Rainey of Northwest Airlines.
So how does the ATMAC work in  partnership with the FAA to
influence the priorities of the OEP?
Let’s start at the beginning…
•
A  not-for-profit  corporation  that  functions  as  a  Federal Advisory   Committee   and   develops   consensus-based recommendations on aviation issues for the FAA;
•
Provides technical requirements and recommendations in a manner that helps government and industry meet their mutual   objectives   to   improve   safety,   capacity,   and efficiency of the NAS;
•
The  tough  one:  develops  community  consensus  on  the application  of  new  technology  to  fulfill  Customer  and service provider modernization requirements;
 Remember “It’s about the User”
Now a little history of the R&P WG . . .
As mentioned earlier, the ATMAC was established in 2004. It
evolved from the Free Flight Select Committee which produced
the initial RTCA CONOPS.  There are striking similarities between the concepts described in the Fall 2002 RTCA CONOPS and  the  current  NextGen  CONOPS...the  genesis  of  the  OEP
“Bridge”
I want to share the Preface of the 2002 RTCA FFSC CONOPS:
 “Preface – The Bridge to the Future
“The community has a vision for the future, which provides the basis for this revised concept of operations.  That vision establishes a globally harmonized, uniform Air Traffic Management System that allows users to make operational decisions based on their own economic business case while enabling the safe, orderly, and expeditious flow of air traffic. The system will maximize benefits and achieve seamless operations.
Our vision of the National Airspace System takes full advantage of globally harmonized, advanced aircraft, space, and ground capabilities.  The future system maintains the importance of people, supported by automation, to manage operations.
Through state-of-the-art communications, navigation, and surveillance and air traffic management enhancements, aircraft operate along more efficient auto-negotiated four-dimensional flight profiles that make the most efficient use of airport and airspace resources available.  Access to real-time information for decision making supports efficient national airspace system operations when capacity limitations such as weather adversely impact the system.  Enhanced system supported coordination and decision support capabilities allow the system to migrate beyond human centric operations.  This concept of operations describes the continued evolution of the National Airspace System as the bridge to the future.”
So back to the tasking of the  ATMAC, which is a public entity comprised of recognized aviation experts. Let’s look at the Terms of Reference for the group:
The RTCA Air Traffic Management Advisory Committee (ATMAC)
is tasked with providing aviation community recommendations
on key strategic issues and priorities to help guide the FAA’s Air
Traffic Organization (ATO) make the appropriate investments
that meet customer needs and that serve the broader interests
of the American public.
And the charge of the R & P WG:
The ATMAC Requirements and Planning Work Group’s task is to
support the Air Traffic Management Advisory Committee in
planning and implementing the evolution and transformation of
the current National Airspace System into the Next Generation
Air Transportation System.
ORGANIZATION & OPERATION:
Let’s talk about the WHAT, WHO, and WHEN of the R&P WG
1) WHAT? The Work Group will form task/issue oriented
subgroups to address current and future taskings.  Subgroup
leadership will be chosen from the Work Group membership. Outside participants may be called on as deemed necessary in completing assigned tasks.  When the task is complete, the subgroups are disbanded.
2) WHO?:  Work Group members are appointed by the RTCA
Policy Board with agreement from the FAA.
Who are we today? This is the ‘Alphabet soup’ group that Tim Rainey  talked  about  yesterday.  We  represent  a  unique  cross section of the aviation industry including:
ATA / NBAA / RAA / AOPA / FAA / FDX / NWA / SWA / COA / DAL
/  AAL  /  MITRE  CAASD  /  JPDO  NASA  /LMCO  /  Honeywell  / Rockwell-Collins  /  Airbus-NA  /  BOE  /  DOD  /  ACI-NA/  ALPA  / NATCA?
COMMUNITY !
3) WHEN? Whenever the ATMAC  directs the group to provide expert guidance based on real world operations, the ATMAC will, in turn, provide recommendations to Gisele Mohler and the FAA OEP Program Office.  The OEP Working Group is a sub-group of the R & P WG.
The current OEP WG is comprised of 12 members whose task is
defined as:
“The OEP WG will report to the ATMAC and will develop proposed recommendations on the refinement of the FAA’s Operational Evolution Partnership in the context of the current environment.  The OEP WG will serve as a conduit to collaborate with the FAA on the content and milestones of the OEP, and will serve as a venue for dialog on the OEP context, structure, and rationale for operational improvements that are included in the OEP.”
 Members of the OEP Working Group are nominated by the WG Chair(s), who are approved by the RTCA Policy Board and the FAA. Attendance is limited to OEP WG members and invited specialists, but the full membership of the OEP WG will be publicly available and meeting results will be posted in a timely manner to provide opportunities for public review and input into the WG deliberations.”
So you can see the tremendous opportunity available to the community to provide significant, critical, and practical recommendations to the ATMAC. How well has this process worked to date? Let’s look at some of the recommendations and accomplishments of the ATMAC and its Working Groups since
2004:
•
Recommended that the FAA invest in area navigation and performance-based navigation (RNAV, RNP, etc) We can’t wait another 35 years to get real benefit from RNAV
•
Recommended Enterprise Architecture decision
priorities
•
Provided initial recommendations regarding decommissioning of VORs and NDBs (and through the newly formed Navaid Evolution Customer WG, plans to continue to work with the FAA on nav evolution. This is a critical component of our future as we migrate away from ground based navaids…but we MUST ensure that the community endorses an implementation plan that ensures the transition process is seamless.)
•
Identified key operational considerations for airspace redesign (including a major overhaul of midwest airspace ‘MASE’, and continues to due so for other important efforts including the Northeast, the most constrained airspace in the country, where perhaps
2/3 of the daily delays occur which affect the overall
NAS performance)
•
And, over the last year, provided technical and
operational input to the FAA’s ADS-B Program Office.
Ken Speir will bring you up to date on the current recommendations from the ADS-B WG following my remarks today
Of course, most recently, the Requirements & Planning Workgroup is tasked with partnering with the FAA’s OEP Program Office to identify content adjustments to the “new” OEP’s “Bridge to NextGen”.  We have strongly supported the OEP since its inception in 2002 and are anxious to continue timely, active participation in the “new”OE Partnership.   We believe the partnership has been effective, as is evidenced by the action taken in response to the recommendations submitted to the OEP Office through the ATMAC in February 2006:
–
Traffic Management Advisor / Time Based Metering to save fuel and increase terminal throughput  (smooths flows into major terminal areas)
–
RNAV/RNP and airspace redesign to make the best
use of new runways (let’s not forget about 1971!)
–
URET Conflict Probe to support fuel-efficient routings
              And:
–
Collaborative  Air  Traffic  Management  Technologies
(C-ATM-T) to reduce delays (remember the FAA has estimated that CDM  technologies  and  procedures saves the aviation community  over $300m in direct operating costs per year)
•
And what’s next? In their initial recommendations to the ATMAC,  the  R&P  WG  strongly  encouraged  continued development of an integrated, fiscally responsible plan for the evolution of CNS/ATM capabilities which include:
–
Data Communications (datalink.  I used it in 1969 in the Navy. We need this enabling technology behind NextGen!)
–
Network Enabled Operations (NEO) to include ERAM, SWIM, etc. (SWIM is the future enabler for CDM - can’t truly collaborate without it)
–
C-ATM-T to include TFM-Modernization (the “brain”), CIWS,  RAPT,  etc.  We  will
not  be  able  to  take advantage of NextGen technology unless we can turn the technology into a SYSTEM.
–
Airspace redesign  to
take full advantage of
RNAV/RNP
–
ADS-B  Program  Plans  (a basic foundation  for
surveillance in the future)
–
STMS – The “Final Frontier” (we need to see the full picture in the NAS and the surface has been a blind spot. Surface management data needs to be fed into the  TFM  brain  to  provide  a  complete  picture  of demand.)  ASDE-X
The R&P WG is eager to continue to serve the aviation community by providing essential operational expertise for the OEP Bridge to NextGen.  The group will work diligently to ensure the  aviation  industry’s  collective  voice  is  heard.    We  look forward to representing YOUR interests and concerns.
Thank you
      RTCA Symposium

Clay Jones
Chairman, President & CEO
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Washington, D.C. March 14, 2007
Introduction
•
When I first came to Rockwell Collins in 1995 as Vice President and General Manager of our Air Transport business … all I knew about the air traffic system was from my experience as a pilot in the Air Force.

•
In that environment … we operated under civil … and military … air traffic control … with a lot of emphasis on control.

•
However, as a fighter pilot … I did get the occasional opportunity to fly where I wanted to fly with less control  … by going VFR in Korea … or operating in the Nellis AFB ranges … or in designated air space off the Atlantic coast.

•
And so when I joined Rockwell Collins … the idea of having aircraft with the on-board technology to safely and efficiently fly anywhere … at any time … outside of special use air space was an exciting inevitability.

•
That excitement was further heightened by the knowledge that the U.S. … through organizations like RTCA and the FAA … using the formidable technical capability of industry  … was quickly moving toward that extraordinary vision of the future .. that we called Free Flight..

•
Now … here we are in 2007 … and we’re only slightly closer to that vision.

•
And over those 12 years … I must admit that my emotion regarding this subject has changed from excitement to frustration.

•
So what happened?  … Well one thing that didn’t happen … the problems we were trying to solve didn’t go away:

o
In 1995 … U.S. airlines saw roughly 8 million departures … with about

500 million passengers enplaned.

o
Five years later … by 2000 … the count was roughly 9 million departures …and about 611 million passengers.

o
Then along came 9/11 … and we were given some breathing room …

as the air space was temporarily  “decongested.”

o
But by the end of 2005 … the system was up to roughly 11.5 million departures … and 670 million passengers a year … a 35 to 40 percent increase over 10 years … despite the impact of 9/11.

o
And forecasts are for these numbers to double or triple by 2025.
•
And so today we’re facing exactly the same situation we had in 1995 … and in 2000…   Here is what we know::

o
.The steady and predictable increase in air traffic continues … and is again putting increasing pressure on aircraft operations.

o
Despite some improvements in efficiency … the system is still not managed as effectively as possible … adding time … and adding costs.

o
Pilots are still ordered to fly less than optimum routes … or altitudes.

o
As we saw last month … all the routine weather events … snowstorms

… thunderstorms … fog … and reduced visibility … still result in delays that cascade like dominoes throughout the system.

o
We’re still operating in a system in which a single problem in the Northeast corridor … can cause a ripple effect all the way to the West coast.

o
And … more recently … we’ve become more aware of the environmental impact of emissions … resulting from the inefficiencies I’ve described.

•
So … in the aggregate … if we’re going to be able to use the air space to serve a growing U.S. … and global … economy … we must find a better way

… and I’ll wager that no one in this room disagrees with that statement.

Next Generation Air Transportation System
•
In fact, since the mid-1990s ... we’ve been working on a series of "better ways."  So let’s take a walk down memory lane.

•
We started with Task Force 3 … which was expanded to include a detailed

"Action Plan" … and migrated to Free Flight Phase 1.

•
We experienced the choke points of the summer of 2000 and realized acceleration was necessary … and so we focused on Free Flight Phase 2.

•
During 2002 … the government and industry collaborated on the National

Airspace System Concept of Operations and Vision for the Future of Aviation.

•
This was followed by the Aerospace Commission's report on the Future of the U.S. Aerospace Industry.  This report triggered the formation of a coalition of government agencies … which was formalized in 2004 with the signing of the Integrated National Plan for the Next Generation Air Transportation System  .. which we know today as the Joint Planning and Development Office … or the JPDO.

•
During that period we went through eight versions of the Operational

Evolution Plan.

•
And ... since the JPDO was created ... we've seen multiple versions of the very same basic airspace concept developed by the government and industry in 2002.  Yes … we've broadened it to include the curb-to-curb approach … but the basic airspace element remains the same.

•
Today … NextGen is our latest and greatest hope … but while hope springs eternal … who among us is ready to bet the ranch that NextGen is going to happen … or even be known as that a few years from now?

•
In my view … yet another “better way” … is quickly slipping away from us.

•
And, if you will excuse my cynicism … I fear that what appeared to be a promising … and accelerated … process involving the stakeholders and industry … is becoming another activity mired in process … and hindered by bureaucracy.

•
Interestingly … unlike many challenges in the aerospace industry … the difficulty is not in technology development or availability.

•
Instead … it would appear that the root cause of our problem is our struggle to define the concept of operations for the airspace of the future.

•
Now, clearly, this is a difficult thing to do … and I’m certain there are strongly held … and differing … views as to what this concept should be.

•
But there are also areas where I believe we could all agree … and let me suggest a few:

o
First … I’ll bet there is no disagreement … and in fact I believe there is

100 percent consensus … that we cannot sacrifice the need to maintain … or enhance … safety.  Nothing we do should diminish this principle.

o
Second … we agree that we’re trying to describe a performance-based

… information-centric airspace … where the aircraft and the ground systems and procedures are to be integrated as a single system.

o
And third … we likely agree that we want to recognize the role of the human in the future airspace … and evolve that
role to one of management … not individual control.
•
So why has it been so difficult to define an acceptable concept of operation and move forward on this vital upgrade to our nation’s transportation infrastructure?

•
Let me suggest three areas that … in my opinion … need to be addressed in order for progress to be made.

•
First … I fear the direction we’re currently heading is no closer to an integrated single system … and an agreeable concept of operating … because we continue to think in terms of a ground piece … and an aircraft piece.

•
In fact … JPDO’s Agile Airspace Integrated Product Team is headed toward a restructuring … that separates the integrated airspace into two parts: the aircraft system … and the ground system – the exact opposite of what is needed.

•
To move forward … we need to balance the roles and responsibilities between the air … and the ground.  We cannot afford to over-design the aircraft and ground systems … because we choose not to take the time to understand how the system of systems fits together

•
Just think about the technology available today ... that was not available in

1995:  ADS-B … advanced flight management systems with performance based precision navigation … enhanced data link capabilities … large format displays … new weather radar technologies … improved terrain and obstacle systems ... all of which can give the aircraft operator unprecedented situational awareness to safely operate in congested airspace.

•
And let's look at all of the investments we've made in the ground infrastructure.  System enhancements like RVSM … User Request Evaluation Tools … improved weather prediction and monitoring systems … precise space-based position sensors … navigation augmentation systems and improved decision support tools … to name just a few.

•
And yet … for all this capability … has any of it been put together toward the end-to-end system?  I think not … and so the missing ingredient is integration.  And if we fail to acknowledge the need for integration … we will be adding a level of redundancy that doesn’t need to exist.

•
So the first thought I would leave with you is that to realize the dream of the Next Generation Air Transportation System by 2025 … is to accept the need to integrate the aircraft and the ground systems … and to do the hard work of allocating appropriate levels of performance between them.

Operational Evolution Partnership
•
The second area for consideration … is that we must make sure we have a credible implementation plan … that is endorsed by the broad community … and once that plan is created and endorsed … execute to that plan.

•
So, how do we get there?

•
We need a game plan to proceed from today … to NextGen … by 2025 …

and the Operational Evolution Partnership is clearly the vehicle to do that.

•
The OEP recognizes that we have a legacy infrastructure that must evolve …

to become capable of supporting future capacity … and advanced operations.

•
The move from the earlier Operational Evolution Plan that focused on 35 critical airports and was a rolling 10-year plan describing the implementation of funded programs was necessary … but it was not a "master plan" to get us to NextGen.

•
But that’s where the Operational Evolution Partnership comes in.

•
It’s a much broader perspective that encompasses legacy and next generation system requirements … with a structure of managing necessary research with implementation.

•
This is a great first step.  It brings into focus how we will evolve to the future

… and it provides a structure on which to manage the evolution.

•
But for this plan to work … it must be a partnership… as the title suggests.

•
It should begin with today’s system … including near-term upgrades … and support FAA and its important mission to operate as safely and efficiently as possible.

•
It should draw on the concepts and plans developed by the JPDO … and develop a bridge to those future concepts.

•
And … it should be vetted through the industry consensus process … that we know as RTCA.  This proven entity has served industry well for 72 years … and is the only proven Congressionally-mandated body charted to bring the entire community together to define consensus around a plan that involves all constituencies.

Collaboration
•
And that brings me to my final thought.  In order to define the future airspace

… and an implementation plan to get there … there is one more ingredient …

without which we must abandon all hope.  That ingredient is collaboration.

•
Now … collaboration is not about who has the loudest voice … or who controls which voices are captured.  It is instead about information exchange

… and compromise.

•
The history of this community … demonstrates that we can accomplish great things with a forum for collaboration … where reasonable people discuss complex issues in good faith … to create achievable solutions … toward a common goal.

•
On the other hand … I can assure you that fragmented … parochial … and close-minded positions and approaches … will challenge our ability to succeed.

•
Collaboration is the enabler … that will allow us to define a future airspace system that serves all our needs … and an achievable implementation plan to get there.

•
Collaboration can also be the glue … that holds all stakeholders together … ensuring everyone has a voice in the process … and providing a unified front so necessary for communicating with Congress and the American people who will demand … and should expect … our best efforts to bring this system to reality.

•
My final point on collaboration deals with one of the most important … and least known aspects that will determine if we can pull this off … the fiscal resources necessary to enable these changes.

•
How much will it cost? … The honest answer is … we haven’t got a clue.

•
I contend it is not possible to describe the investments necessary for the airspace user to upgrade their aircraft … or for the ground automation provider to identify the applications and services … they will be required to

provide … until we can bring forward an integrated approach to the necessary change.

•
Premature attempts to define that cost … especially if it is intended to serve other purposes … will only drive our community apart … and further erode our credibility in Congress.  This job will be plenty hard enough even after we know what we intend to do and get an accurate estimate of the task.  Only then can we expect to speak with one voice … and execute the plan as a unified team.
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•
Our main financial focus now should be to provide adequate funding for the JDPO process … and the current FAA efforts of incremental improvement … and revitalize NASA’s role in transitional R&D.

As I began my presentation … I described my enthusiasm in the mid-1990s … around the idea of having aircraft with the on-board technology to safely fly anywhere … at any time

•
And I know there are many in this room … who have been involved in this challenge … much longer than I have.

•
But before we despair about  the delays … and the bureaucracy …we must recall that similar challenges have been met … and answered … too many times … to abandon hope.

•
In fact … throughout our nation’s history … extraordinary accomplishments … and great value creation … have come from clear visions of the future … with sufficient collaboration … and resolve to make them reality.

•
An example in early American history … occurred after President Lincoln signed the Pacific Railway Act in 1862 … to build the first transcontinental railroad.  This program … heavily backed by the federal government … linked the railway network of the Eastern United States … with California and the Pacific coast. Ceremonially completed in 1869 … it required enormous teamwork … and engineering capability … to cross plains … and mountains. But the hard work paid off … and it created a nationwide transportation

network that transformed the American economy.  And … by the way … if you didn’t do the math … it was completed in just seven years.

•
Another great example was the Federal-Aid Highway Act of 1956 … enacted under President Eisenhower … to create a network of quality interstate highways.  Within 19 years … the system had about 35,000 miles of roadway … and today exceeds 42,000 miles.  As the world's largest public works project … our interstate system required widespread collaboration … and resolve.  And again … the economic impact is beyond measure.

•
Just five years after the Federal-Aid Highway Act was signed … President Kennedy announced the goal of sending astronauts to the moon. This bold vision set the nation on a journey of collaboration unlike any before in human history. That vision became reality in 1969 when Apollo 11 commander Neil Armstrong stepped out of the lunar module … and took "one small step" in the Sea of Tranquility … calling it "a giant leap for mankind." That historic event has particular relevance for us at Rockwell Collins … because those first words ever spoken on the moon … were relayed by

equipment provided by our company.  And by the way … the time required for this extraordinary achievement … was just eight years.
•
An example of collaboration a bit closer to home … was the Aviation

Investment and Reform Act for the 21st Century … or AIR 21 … enacted in

2000.  This legislation included industry's long-sought goal of protecting the Airport and Airway Trust Fund to be used for aviation purposes …rather than to offset federal budget deficits … and it provided a multi-year authorization that enabled future planning beyond a single fiscal year. And here again … collaboration was key … with diverse interest groups within the aviation industry … and bipartisan Congressional interests … working together to craft a bill that set the present course for aviation and FAA funding.  Compare that collaborative effort with the current state of affairs as we approach the next FAA reauthorization act.
•
Even the most devastating event in the history of this industry … 9/11 … saw the collaboration needed to achieve Congressional support for the airlines … and other legislation … that helped this industry recover … and resulted in more people flying … and flying safely … than ever before in history.  As a result of those efforts … public confidence in our aviation system was restored … and the future of aviation is bright.

•
We must continue these kinds of collaboration … to realize the vision … of the Next Generation Air Transportation System.
Summary
•
Now … some may say it’s somewhat of a stretch … to compare a vision of the Next Generation Air Transportation System … to an interstate highway system … or a cold war moon shot … or recovery from an event like 9/11.

•
But why should it take a national security edict … or a national disaster … to solve a problem that I know … and you know … with a high degree of certainty … will hamstring the U.S. economy and our ability as an industry to grow?
•
So I’d like to leave you with one final thought:  The definition of insanity … is doing everything exactly the same way … and expecting a different result.

•
I contend that we need to commit ourselves … to a “different way” … and a

“different result.”

•
You and I know this can be done … but only if we lead.

•
We need to define a future air space system that includes a concept of operation that integrates all elements … air and ground … and uses technology to enhance safety … and relieves inefficient controls.

•
We need to consense around an implementation plan that can effectively bridge us to that future system … and

•
We must commit ourselves to the kind of collaboration that enables great accomplishment … worthy of this nation … and this community that has produced so many landmark achievements over the past century of flight.
•
My great hope is that whoever is giving this speech in 2017 … will recall that

10 years ago … a group of aerospace leaders … began a renewed effort that led to one of the most dramatic and innovative improvements in air traffic management in aviation history.

•
This should be our legacy.

•   Thank you

“The OEP Bridge to NextGen:
An Industry Perspective”
Tim Rainey, Senior Vice President
Northwest Airlines
Flight Operations, Inflight Services, and System Operations Control
Introduction:
Importance of the OEP to ‘NextGen’ and the Aviation Community
Good morning.  I’m honored to be here today with many so many leaders of our aviation community.  I’m here to talk about our problem of air traffic congestion and the steps we must take to get to the next generation air transportation system. The goal of ‘NextGen’ must be to transform the system of today, one that is capacity constrained, to a system capable of accommodating unrestrained growth and access for all users. But NextGen needs a bridge to get us from where we are today to 2025 without missing a beat. The ‘new’ OEP is intended to provide that bridge from concept to implementation. As Russ Chew kicked off the new program last summer, he told Congress, “We will expand the scope of the OEP from a capacity only focus to a plan that will take us from today’s National Airspace System (NAS) to tomorrow’s Next Generation Air Transportation System.”
Russ, of course, has moved on to new challenges in the industry, but his vision was a good one…one that we have a collective responsibility to follow through with.

According to FAA forecasts, by 2016 domestic flights in the United States will increase by 27 percent over 2005 levels. Passenger traffic between the U.S. and international destinations is expected to grow by as much as 70 percent over the same period. Today’s system was developed largely in the late 1950s and

60s, based on a complex ground based infrastructure that has served us well over the years. It’s a tribute to the men and women of the FAA and the aviation industry that collectively we’ve been able to grow the system as much as we have. Unfortunately, we have just about reached the system’s capacity limits. By

2025, a mere 17 years away, traffic may grow by 3 times 2005 levels and we must prepare for that day now! Whether you are an operator of a scheduled airline, a business operator, the military, or the operator of a private aircraft, we all must get behind the effort and take a quantum leap into the future.

Planning, developing, and implementing a system which supports the Next Generation Air Transportation is a true national priority for everyone gathered here today.

Why the new Operational Evolution Partnership?
‘NextGen’ is intended to meet the challenge of transforming our aviation system to one that can handle 3 times today’s traffic, with enough flexibility to accommodate new and different types of operations. But the vision for 2025 requires bold initiatives by a joint government and aviation industry partnership. The new Operational Evolution Partnership is intended to provide a bridge to the future. The bridge to tomorrow requires every one of us to participate and collaborate on realistic, achievable solutions. At the February Air Traffic Management Advisory Committee Meeting in Washington, Vicki Cox, Vice President ATO Operations Planning, laid out key points of how the new OEP will provide a bridge to NextGen, hand in hand with the aviation community. The OEP will:

•
Define framework for NextGen implementation plan

•
Demonstrate the FAA’s integration plan

•
Provide high-level “big picture” content

And last, but not least:
•
Initiate a robust industry collaboration process

So how will that collaboration take place? How will we as a community
ensure that we are heard? How can we participate in this critical partnership?
It seems like these days everyone, government included, is resource constrained and getting involved takes time and money
. While that may be true for all of our organizations, we cannot sit back and hope someone else does the work. We have a great history of partnering with the FAA in moving to the future. Many of the processes we have used to grab low hanging fruit is a bi-product of collaborative decision making. Be it the RTCA Conops, Free Flight Phase I and II, REDAC, NGATS Institute, CDM Working Groups, and others, all have contributed as important collaborative platforms for consensus building. These are all ‘CDM’ activities which have embraced community input.  How important is collaboration? In February, 2002, before the Commission on the Future of the U.S. Aerospace Industry, Charlie Keegan, then OEP Director, commented that

“Collaborative Decision Making, both as a process and a capital investment program, represents a highly lucrative area that the FAA and the community can pursue for increasing capacity and reducing delays”. Charlie’s comments were right on target then and still on target today. It is even more important now that we get involved and get behind the new OEP. Instead of thinking of reasons for why your organization can’t participate, find ways to be there.

Look to the same list of organizations that you’ve trusted in the past to

help lead us into the future. The RTCA is a prime example of an organization that has dedicated itself to modernization. The RTCA Air Traffic Management Advisory Committee, or ‘ATMAC’, which I Chair, will have a significant role in providing input and advice to the OEP. The ATMAC has already had a significant role in looking to the future.  As most of you know, the ATMAC functions as a Federal Advisory 
Committee, under the aegis of RTCA. Its objective is to
recommend consensus-based aviation community investment priorities that will improve the safety, capacity and efficiency of the NAS.  Recommendations are based on public and private sector operational requirements and expected availability of public and private funding.  International interoperability is a major consideration.  With respect to NextGen, FAA tasked ATMAC “ … to serve as a primary means for obtaining community views regarding FAA’s near term investment priorities and build a bridge between RTCA, JPDO and the Institute.”
Here are a few of the ATMAC’s recommendations and accomplishments
since 2004:
•
That the FAA invest in area navigation and performance-based
navigation (RNAV, RNP, etc)
•
That FAA not pursue a proposed initiative to move from the VHF
communications band (keep VHF as long as possible)
•
Recommended Enterprise Architecture decision priorities

•
Provided initial recommendations regarding decommissioning of VORs and NDBs (and plans to continue to work with the FAA on nav evolution)
•
Offered operational perspectives to airspace redesign (including a major overhaul of midwest airspace ‘MACE’, and continues to due so for other important efforts including the Northeast, the most constrained airspace in the country)
•
And, over the last year, provided technical and operational input to
Most recently, the ATMAC’s Requirements & Planning Workgroup, 

an ‘alphabet soup’ group of community experts, is working with the FAA’s OEP Program Office to recommend content as well as potential adjustments to the OEP’s ‘Bridge to NextGen’.

What technology is important to YOUR future? Is it….
RNAV
RNAV onboard avionics allow for predictable flight path guidance anywhere. Controllers’ workload is reduced as they move away from providing navigation with radar vectors to allowing more focus on efficiency. RNAV procedures provide more flexible routes for take-offs and landings. These procedures provide more efficient routes which not only reduce fuel burn but also emissions. New procedures are being implemented at a much higher rate than in the past and we must continue with these efforts. In ATL, analysis by Delta Air Lines estimates savings of up to $39 million annually due to implementation of RNAV procedures. American has a similar story to tell at DFW.

In the en route environment, RNAV capability in the high altitude structure eliminates the need to fly over ground-based navigation aids and allows for more direct, user preferred routes. Low-altitude RNAV allows more direct routings through terminal airspace. These routes are especially useful for general aviation flights, which previously would have been vectored around busy terminal areas.

RNP
 RNP uses on-board avionics that provides pilots with precision lateral and vertical guidance. RNP procedures will eventually reach all aspects of the flight — departure, en route, arrival, and approach.

 Alaska Airlines and the FAA partnered on implementation of new RNP approach procedures at Juneau, Palm Springs, and most recently, DCA.  Because RNP can flexibly handle challenging approach and departure environments, the world’s aviation community is to it as a partner to RNAV which will provide flight path flexibility and conformance.

ADS-B
ADS-B offers significant opportunities for the U.S. air transport system in the future.  ADS-B provides surveillance where none exists today, for example, Oceanic areas like the Gulf of Mexico and remote areas of Alaska and the West shielded by terrain. ADS-B offers high update surveillance with less costly ground infrastructure. Future aircraft- to-aircraft applications of ADS-B are capable of providing real-time information in the cockpit including traffic, weather, temporary flight restrictions, and special-use airspace.

RAM (Enroute Automation Modernization)
A keystone and enabling technology for the future, ERAM replaces the old software in our air traffic control Host computer system.  ERAM can process more than double the number of flight plans, and use almost

triple the number of surveillance sources, as the current system.  ERAM is scheduled to be deployed at all 20 domestic Centers.  Salt Lake Center will be the first to come online in 2008, and all will be operational by 2010.

Traffic Flow Management (TFM)
TFM is the “brain” of our National Airspace System. It provides a single source of traffic information so that traffic flows can be coordinated whenever constraints exist anywhere in the NAS. TFM provides timely, collaborative decision making capabilities for customers to expedite traffic and minimize system delays.  Without TFM, none of the other technology will matter much because TFM enables the NAS to operate as a system. FAA estimates show that TFM and CDM processes lowers operators’ direct operating costs by roughly $340 million a year.
These are only a few examples of technology and processes that must be deployed quickly to start building the bridge to NextGen. There are others as well that are equally important as enabling technologies and process for the future, such as...
–   Data Communications (a.k.a., ‘datalink’. Can’t effectively move to
the future without it)
–
Network Enabled Operations (NEO) (the backbone of future CDM)
–
Collaborative Air Traffic Technologies (C-ATM-T ,including TFM- Modernization)
–   Airspace redesign to take full advantage of RNAV/RNP

And…

–
Surface Traffic Management Systems or STMS – The “Final Frontier” (these systems provide the ‘missing link’ for air traffic controllers, traffic managers, and operators. Northwest Airlines has operated systems at DTW and MSP for the past four years and found significant benefit for our operations. STMS will be a vital component of NextGen)
There are many others which will become important components for NextGen, no doubt………..
Where do we go from here?
Let’s all be clear on one thing, NextGen is not just about 2025. We have a capacity constrained industry today. For many of us, just getting to 2025 remains a significant challenge. The OEP will help us begin to implement new technologies and processes today that will provide immediate benefit while laying the foundation for future growth.  We can no longer afford to work for years to

develop and deploy new technology which has great promise only to fail to deliver. RNAV, for example, a capability which promises more direct routings, approaches to airports where none exist today, and dramatic precision in navigation, was first deployed by the FAA in 1971. The FAA and Eastern Airlines pioneered its use in the busy Northeast Corridor, but for reasons no one can quite be sure of, today, some 30 plus years later, the system is just beginning to deliver on those promises. This is not an FAA problem, this is a community

problem and one we can’t afford to repeat with NextGen. The OEP is designed to get us from ideas to implementation, but we all have to get involved to make it happen.

Conclusion
Meeting the challenge of growth in the 21st century requires not only technology, but commitment. A commitment to work together to transform our air transportation system into one that is flexible, seamless, safe, and accommodates all users. Collaboration is critical to our success. We must work together to tackle the challenge of growth. The new Operation Evolution Partnership is the mechanism we need as the Bridge to the Future.  Our commitment to this transformation will ensure our community’s viability in the future. We must all commit to getting involved in the process….

Thank you very much.
Associate Administrator for Aviation Safety
Federal Aviation Administration
“OEP: The Bridge to NextGen” RTCA 2007 Symposium Washington, DC
March 13, 2007  
Nick Sabatin
It is great to be here today. RTCA, which has been dedicated to aviation for more than 70 years as a Federal Advisory Committee, has done important work developing consensus-based standards. Many thanks to RTCA and the conference organizers. I look forward to a successful symposium.
Today, in keeping with the conference theme, I will talk about “OEP:  The Bridge to NextGen” I will talk about the technologies that are moving the NAS forward. I will talk about where we are going — our vision for the Next Generation Air Transportation System. And, most importantly, I will talk about what we are doing — and what we must be doing TODAY — to make sure our course is set.
Thanks to the work of the Joint Planning and Development Office, we know where we’re going. The future is a Next Generation Air Transportation System that uses performance-based navigation, surveillance, and communications to put more operational capability directly into the aircraft. As we heard from Administrator Blakey, the transition from the Operational Evolution Plan to the Operational Evolution Partnership is a big step in the right direction. This Partnership will lead us more directly — and more certainly — to NextGen.
In the coming months, JPDO will publish the NextGen Enterprise Architecture and ConOps. The architecture and the ConOps are essential to understanding the transformed operational environment. FAA’s reauthorization proposal is designed to strengthen the key linkages to implement NextGen. It will also deliver those resources when they are needed.
With my responsibility for safety — it is essential we look ahead and know exactly where we are going. You know that old saying — if you don’t know where you are going, any road will get you there.
With aviation’s long lead times … with its complex and costly systems … and interdependent elements … it’s vital we know our destination — and that we work together to get there.

Here is where we are going:  In the future, an aircraft-centric NAS will use technology in a more robust way with better navigation and landing capabilities — and thorough, accurate, and real-time knowledge of weather and traffic conditions.

The future NAS will be built on a more comprehensive information network than anything we have ever seen.  It will ensure the right information gets to the right person at the right time, while keeping traffic running smoothly. With precise performance-based navigation and internet-like access to critical information — including nearly real-time weather — pilots will make precision landings at airports that have no control towers, or radar, or Instrument Landing Systems.
In the future, a Boeing 787 will fly a negotiated four-dimensional arrival procedure to such airports as San Francisco. And, with new criteria and separation standards, runway acceptance rates will be greater than ever before. Yet, we all know, the ultimate limitation is the number of runways needed to support IFR operations at capacity-constrained airports, and the runway spacing at these airports.

In the future, Gulfstream Vs will execute instrument approaches at airports like

Teterboro using hybrid vision, which will be equivalent to VFR operations.

In the future, small general aviation aircraft will have an instrument approach capability — with lateral and vertical guidance — to every runway.
In this performance-based future, aircraft will have the onboard capability to execute — and to execute safely — the task at hand anywhere in the world. This is the future we see — a NextGen system that is safer, more reliable, more flexible, and will offer greater capacity to meet growing demand.
How do we get to that future?   We will get there … one day … one step … and one decision at a time.

Every decision we make today must be made in the context of the future. For every decision, we must ask — Does this lead to the future we envision?  Or, does it limit our options?  For every decision, we must ask:  How will this choice interact with other technologies and affect other decisions?  What are the trade-offs? Can we afford them?

Our trip to NextGen will require attention to costs, but even more attention to consequences. At every decision point, we must know how the decision will affect every other part of the system. We know that today’s NAS relies upon more than a few “band- aids” and work-arounds.

A systems approach is an absolute must. The stakes are too high — with demand projected to triple. The stakes are too high — aviation is too essential to the economic health of the United States. The stakes are too high — for stop-gap measures, poorly conceived plans, and a lack of commitment.

Our assignment is clear. We must keep doing what we are doing now to build a performance-based NAS. For RNP, we have the “Roadmap for Performance-Based Navigation” for guidance — thanks to the great work of the Performance-based Operations

Advisory Rulemaking Committee (PARC). The PARC illustrates how we are flying into the future.  Neither government, nor industry is working in isolation. We are building the future — together.

Following the “Roadmap for Performance-Based Navigation,” we have 38 Special Aircraft and Aircrew Authorization Required (SAAAR) instrument approach procedures already in place. An additional 13 are coming in May. At the same time, we’re publishing new RNAV STARs (Standard Terminal Arrivals) and new SIDS (Standard Instrument Departures). There is dramatic evidence of their benefits at Atlanta and DFW.

Meanwhile, we are moving to formally define additional FAA criteria for performance-based navigation.  We’re also continuing our work with the international community for worldwide RNAV and RNP standards.

Most importantly, we are looking to the aircraft — the aircraft that will have the on-board equipment and technology to perform the task at hand … anywhere … anytime in the world … and perform it safely. In this aircraft-centric future, air traffic control will become less of a “control” function.  Ultimately, flights will be managed based on

individual aircraft and flight crew performance capabilities. In the future, the system could

“reward” these more capable aircraft by allowing them greater operating flexibilities.

Today, with enhanced flight vision systems, we are getting closer to doing in IFR conditions … what we now do in VFR.  And, in the future, with equivalent visual operations, we will challenge today’s paradigm of Category I, II, and III.

To transition to a system where “first come, first served” could be supplemented with “best equipped,” the next step is to define Air Traffic Management concepts and requirements in the ERAM era. The ATM concepts and requirements should be based on the RTCA / FAA Joint Concept of Operations. This should be — and must be — high on our priority list.

The challenge is to develop ATM concepts that use performance-based navigation, surveillance, and communication capabilities … improve operating efficiencies … and craft reduced separation standards that will safely accommodate the huge increase in demand over the next 20 to 30 years.

“Best equipped” could come to be defined this way:  Aircraft meeting performance- based standards in three areas. We’ve talked about RNP. The other two:  Required Surveillance Performance — RSP — and Required Communications Performance, or

RCP.  Aircraft meeting performance-based standards in these areas will get us to Required

Total System Performance.

Once again, these are not isolated standards.  And, this underscores the importance of a comprehensive systems approach. Both RSP and RCP will depend on major changes in the NAS. The evolution of this surface and space-based infrastructure must work in

harmony with the performance-based navigation capabilities that are already being implemented. We must begin developing requirements for this infrastructure now due to the long lead time and significant funding that will be required.

Thanks to our experience with ADS-B, we’ve got a good start with Required Surveillance Performance. Yet, these are early days. We do know that ADS-B —when displayed in the cockpit — greatly improves situational awareness in the en route segment, in the terminal area during approaches, and even on the airport surface.  Our experience with ADS-B will enable the development of performance requirements for shared surveillance responsibilities. More than that, it will lead directly to the performance requirements we describe for Required Surveillance Performance.

We know that we need advanced onboard equipment with backup capability on the aircraft. Ideally, most — if not all — of the navigation and surveillance capability will be onboard the aircraft. This way the required capabilities will go wherever the aircraft goes. This is consistent with our vision of an aircraft-centric NextGen system.

FAA’s ADS-B Program Office will issue a Request For Offer this month to contract a service provider for ADS-B coverage for the entire NAS.  We are also working on a Notice of Proposed Rulemaking that will propose ADS-B performance requirements to assure access to certain airspace by 2020.

As for Required Communications Performance, these are early days indeed. We do know that RCP will strongly depend on major modifications to the NAS that must be developed to integrate with Air Traffic Management requirements. We also know the funding requirements will be considerable — and the consequences of our decisions great.

We know that once operators begin equipping they are making a long-term commitment.  They will have to live with their equipage decisions for a long time. This is why — even though these are “early days” — it is important to assess consequences and achieve consensus.  We must identify the needed performance-based concepts, capabilities, and requirements to seamlessly evolve from where we are today with performance-based navigation.

The challenge is for government and industry to reach consensus on how best to integrate Air Traffic Management, performance-based surveillance, and performance- based communications — using the foundation we’ve laid with performance-based navigation.

Our mission — and we choose to accept it — is to work together to identify and clarify the operating concepts, the performance standards, and the criteria and procedures required to meet rapidly growing demand.

At the same time, we must broaden the spectrum of people at the table. We need all sectors engaged in the discussions, deliberations, and decisions. We need commitment as we develop the top-level concept and the specific requirements and criteria.

The devil really will be in the details as we tackle what will be one of the most difficult things this community has ever done —  or, will ever do. Moving the NAS forward calls for all the expertise and ingenuity we can bring to bear.  At the same time that we call for a revolution in how we operate in the NAS, we need to follow an incremental and iterative process.

We do not have the luxury of moving out of the house while we build the new one.

It may have been easier to put a man on the moon.  Industry didn’t have to agree! And, NASA didn’t have to address global harmonization.

Technology is NOT the challenge.  For the most part, we have the technology. As I

see it, the three biggest challenges are:

◄  One, defining the implementation criteria and determining how the pieces fit together.

◄  Two, keeping our eye on the final goal.

◄ And, three, continuing to work together across the global community for the best possible solutions.
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Yes, the price will be high. Yet, the price of failure will be even higher. We cannot even begin to quantify the costs — to our industry, our economy, and our quality of life, if we fail to build the Next Generation Air Transportation System.

We must keep moving … bringing more players to the table … and making the best decisions we can. At the same time, we must remember that the “perfect is the enemy of

the good.”

In closing, I’ll use a quotation many have heard me use before. I return to this quotation, because it captures the important work we are doing together. Peter Drucker said, “The best way to predict the future is to create it.”  That is exactly what we are doing.

Together, we are building a safer and stronger Next Generation Air Transportation System
.  I look forward to working with all of you — as we create aviation’s future.
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詞彙對照表

	英文縮語
	英文全名

	ADS 
	Automatic Dependence Surveillance

	ADS-A
	Automatic Dependence Surveillance-Address

	ADS-B
	Automatic Dependence Surveillance-Broadcast

	ADS-C
	Automatic Dependence Surveillance-Contact

	ASSAP 
	Airborne Surveillance and Separation Assurance Processing

	ATM
	Air Traffic Management

	ATMAC
	Air Traffic Management Advisory Committe

	CDTI
	Cockpit Display of Traffic Information

	CNS/ATM 
	Communication Navigation Surveillance / Air Traffic Management

	FIR
	Flight Information Region

	TCAS
	 Traffic Control Automation System

	FMS
	Flight Management System

	
	

	GNSS 
	Global Navigation Satellite System

	GPS
	Global Positioning System

	ICAO 
	International Civil Aviation Organization

	JPDO
	Joint Planning and Development Office

	TIS-B
	Traffic Information Services-Broadcast

	UAT 
	Universal Access Transceiver

	VHF
	Very High Frequency

	MOPS
	Minimum Operations Performance Specifications

	OEP；
	Operational Evolution partnership

	Next GEN
	Next Generation Transportation System

	SC
	Special Committees

	MASPS, 
	Minimum Aviation System Performance Standards
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