CNSHATM (AECEA

UNITED STATES AIR FORCE

Communications, Navigation, Survelillance/
Air Traffic Management (CNS/ATM)
Conference 2010

Col Jimmie Schuman, Jr.
Commander
853d Electronic Systems Group (853 ELSG)

Mr. Michael Harrington

Division Chief
Global Air Traffic Management (853 ELSG/NT)

853 ELSG/WIT



What is CNS/ATM? 3

CNS/ATM Services 4
CNS/ATM Systems 9
Communications 10
Navigation 15
Navigation Safety 30
Survelllance 32
CNS Capabilities, Airspace Applicability
& Need Dates 35
Appendix Ai CNS/ATM Policy 36
Appendix B- Acronyms and Abbreviations 37
853 ELSG Contact Information 50

853 ELSG/WIT



Thetremendougrowthin air traffic presentsncreasingchallengedor air traffic serviceproviders,
air carriers,andthe military. Suchgrowthis strainingairspacecapacityandairport resourcesThe
air traffic systemrequiressignificant upgradesto increasesystemcapacityand flight efficiency
while continuing to meetflight safety standards The International Civil Aviation Organization
(ICAO), FederalAviation Administration(FAA), andothercivil aviationauthorities(CAA) planto
implementa newair traffic architecturdo meetthis need This new architecturdakesadvantagef
emerging technologiesin communication,navigation, and surveillanceto improve air traffic
management

Dynamic routing gives operatorsthe freedomto choosetheir own routes,speedsand altitudesin
reaktime, thus providing Visual Flight Rules(VFR) flexibility with InstrumentFlight Rules(IFR)
protectionand separatiorand a shift from Air Traffic Control (ATC) to Air Traffic Management
(ATM). The civil aviation community refers to these changesas Communication,Navigation,
Surveillance/Air Traffic Management(CNS/ATM). The United StatesDepartmentof Defense
(DoD) hasestablishedhe CNS/ATM programto modernizeits aircraft

The ability to reduce aircraft separationand implement other new ATM procedureswhile
maintaining or improving safety standardss enabledby the use of new technology The most
critical technologyelementsof the new CNS/ATM environmentare satellitebasednavigation,
increaseduseof datalinks ratherthanvoice for pilot/controller communicationn oceanic/remote
airspaceas well as en route and terminal environmentsand improved surveillancethat enhances
both groundandcockpitsituationalawarenesdf aircraftarenot equippedwith the appropriatenew
technologiesthey maynot be ableto operatein airspacesvherenewseparatiorstandard@andATM
proceduremreimplementedoy civil aviationauthoritiesandmaythereforebe excludedfrom those
airspacesFor DoD aircraftto operaten this new environmentsignificantmodificationsto existing
aircraftmustbe accomplishedThe CNS/ATM groupof technologiegprovidesthe meango achieve
the operationakapabilitiesrequiredthusenablingunrestrictedjlobal operations
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THE 853 ELSG/NT TEAM

I Participates actively in civil aviation forums, influencing implementation timelines and defining
alternate methods to meet technical performance

| Maintains performance matrices based on civil airspace access requirements

i Assists United States Air Force (USAF) Major Commands (MAJCOMS) in determining the
operational impacts of CNS/ATM noncompliance

| Converts operational requirements into CNS/ATM technical performance requirements

i Meets with avionics vendors to understand their current product line and to express military needs
in terms of future requirements

| In conjunction with platform SPOs, develops candidate system and technical architectures to
comply with international standards

i Develops acquisition strategies revolving around maximum use of commercial off the shelf
(COTS) and notevelopmental items (NDI) to lower acquisition costs

T Issues Indefinite Delivery/ Indefinite Quantity (ID/IQ) contracts to support CNS/ATM avionics
acquisition. Integration and logistics support from vendors is also under these contracts

i Performs CNS/ATM performance assessments of platforms when requested by platform SPOs
T Prepares a Letter of Compliance (LOC) documenting platform CNS/ATM performance
i Audit and certify AF navigation data chain

T Shares information with the aviation community to foster clear intent and understanding for the
mutual benefit of industry and AF organizations
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ENGINEERING SUPPORT

Team of Communications, Navigation, and Surveillance engineers assist Platform Program Offices to perform
CNS/ATM upgrades

- Expert engineers in all facets of CNS/ATM
- Central repository of lessons learned

- CNS/ATM Performance Matrices gather civilian requirements into one document that may be used as part of a
contractual agreement

IGATM (https://igatm.hanscom.af.mil)

Currently re -building documentation library around MS
SharePoint. Initially available only to those on AFMC
bases.

age  Learn About This Page

iGATM Electronic Ordering System

A web site providing everything Air Force or other interested
personnel need to know about CNS/ATM:

Cart/Req /DO / Fund Cite
Options
. View / Add / Edit Carts &
Re

Catalog Options

Search Catalog Wizard

- Online catalog for purchasing CNS/ATM equipment
- Worldwide CNS/ATM Requirements

- Generic CNS/ATM Performance Matrices B i
- Key CNS/ATM Documents e
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RECONFIGURABLE COCKPIT AVIONICS TESTBED (RCAT)

DESCRIPTION

The RCAT was established in 1998 by

853 ELSG/NT and MITRE to address
CNS/ATM platform risk reduction, and the
resolution of CNS/ATM system operational
performance, integration and interoperability
issues.

Currently with a focus on CNS/ATM data link

testing, the RCAT has a fully functional data

link equipped cockpit, capable of exercising the
Aliveo civil data | inks (\
INMARSAT) identical to that of an aircraft in

flight. To complement the aircraft side, the

RCAT also has a fully functional FANS/ATC

workstation and is therefore able to

demonstrate and testvizay data link traffic

between the flight crew and a controller. The

RCATO6s technical fl exibildi
aircraft, which supports testing with real C2

and ATC systems. The RCAT can also act like

the Command and Control (C2) or ATC end

system and exchange message traffic with real

aircraft, or it can be both and support ¢od

end testing over both Al i\
networks.

The RCAT offers significant advantages over testing with a real aircraft or Air Traffic Services Unit
(ATSU). It is reconfigurable, i.e., it can currently emulate the avionics suites of multiple aircra5&/,C
KC-135) . The RCATG6s benefits also include the a
responses and turn around times, and operate on a cost efficient basis (saving money on fuel, air crews,
maintenance) when compared to flying a real aircraft.

THE WAY AHEAD

Building on early successes, the RCAT is preparing to expand its platform reconfiguration list to include
the latest CNS/ATM platforms (6, KC-10, G130). The RCAT team is also developing a collaborative
work program with MITRE CAASD and the FAA with the goal of applying their domain experience in
the areas of ATC and ATM to DoD operational issues.

‘.3.‘.

For more information on the RCAT or to schedule a visit/demo/tour, please contact:

Michael W. Bernock, 853 ELSG/NT
781.377.9285, mbernock@mitre.org
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DIRECTED SUPPORT

DESCRIPTION

853 ELSG provides CNS/ATM technical/engineering support, upon the request of platform
program organizations.

BENEFITS

Platform programs utilize 853 ELSG expertise in specific arehstteer expedite and reduce
technical risk for CNS/ATM implementation and airworthiness certification.

SAMPLE ACTIVITIES FROM DIRECTED SUPPORT AGREEMENTS

- Evaluation of voice and data communication security issues

- Support Preliminary Design Review (PDR) and Critical Design Review (CDR) activities
- Technical support for platform related source selection activities

- Support testing and verification processes

- Assess CNS/ATM impact to training simulators

- Provide technical risk reduction through simulation in the RCAT

GETTING STARTED

- Determine areas that require CNS/ATM related technical support

- Define a work plan

- Contact 853 ELSG/NT, 78377-3090, or DSN 478090

- Agree on work plan, funding, etc.

- Document agreement, e.g., Memorandum of Agreement (MOA), coordinated between
853 ELSG and Platform Program Office SPDs
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CNS/ATM IMPACT ANALYSIS

Aircrew, supported commander, and Air Operations Center feedback from Operation
ENDURING FREEDOM (OEF) and Operation IRAQI FREEDOM (OIF) highlight the
importance of meeting international Communications, Navigation, and Surveillance (CNS)
requirements. The price of not meeting these requirements is manifested in increased flying
time per mission, neoptimal routing and altitudes, and increased cost. More importantly,

safety of flight and operational impacts are becoming the price to pay for not equipping to meet
mandated CNS requirements.

Senior leadership now realizes, based on thiswedd contingency feedback, that not being
CNS/ATM compliant no longer simply means being slightly inconvenienced when trying to
accomplish the mission. ACC/DO tasked all Air Combat Command (ACC) Wing Commanders
to quantify and detail their aircrews' OIF CNS/ATM issues and impddtss initial data call

found that Airborne Warning and Control SystéfiVACS), B-52, Compass Call, and-B

aircrews experienced substantive CNS/ATM safety, cost, and airspace imjdattis.26 Jun 03
CNS/ATM IPT at the Air Staff, AQQ, DXOR and DXOO recommended OIF CNS/ATM mission
impacts and safety issues be included in future CNS/ATM briefings to senior general officer
conferences.

The Global Access, Navigation, and Safety (GANS) Integratimgegrated Product Team- (I

IPT) directed the establishment of a working IPT in support of our request to conduct an
analysis of impacts to USAF Operations based from present and future CNS/ATM requirements.
The results of this analysis confirmed that not being properly CNS/ATM equipped will increase
costs, negatively affect safety, and can lead to airspace denial. More importantly, the initial
modeling and simulation effort showed a single-oapable aircraft can cause a ripple effect on
operations that can have a significant impact on overall mission effectiveness.

We need your help!lf you have any input to this important mission please contact the
853 ELSG/NT POC below to help us with data collection and monitor the progress of the
ongoing effort.

Tel | u GNSIADMUWa ric St or y !

Contact:
Capt Jill Poeppelmann 853 ELSG/NT
CNS/ATM Impact Analysis Project Officer

Comm: 7813779064
DSN: 4789064
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CNS/ATM Systems

Category Components

AVHF Voice AData Comm
Communications AVHF Data Link AAFN
Digital Radios to Handle Reduced Channel | ASATCOM Voice AcppLC
Spacing and Data Link ASATCOM Data Link AADS-C
AHFDL
L N ARNP ARVSM
Navigation and Navigation Safety ARNAV AVNAV
Better Horizontal / Vertical Position APRNAV Awindshear
Accuracy to Enable Reduced Separation ABRNAV ATOAC
Situational Awareness for Flight Safety AFM Immunity (P-ILS)
AAws
Surveillance AMode S
Enhanced Situational Awareness, Collision ATCAs I
Avoidance, Automatic Position Reporting AADS-B

Requirements are levied by Flight Information Region (FIR). FIRs are organized into ICAO Regions:

AFI T Africa & Indian Ocean EURT Europe NAT i North Atlantic
ASIAT Asia MID i Middle East PACT Pacific
CAR' Caribbean NAM 7 North America SAM 1 South America

CONUST Continental United States




ThecurrentAir Traffic Control (ATC)systenreliesheavilyon voicecommunicationbetweerair
traffic controllers and pilots. Voice communicationsare usedto relay instructionsand other
information, essentialto safe and expeditiousflight, for coordination of aircraft movement,
protection of aircraft separation,advisories,clearancesand weather services As air travel
continuesto increase,voice communicationsare approachingsaturation during peak traffic
periodsat manylocations,especiallyin Europe

CNS/ATMcommunicationgenteron the transition from voiceto datalink for manyroutine and
norntime critical communication®etweercontrollersand pilots throughoutthe world. Not only
will this transition alleviate voice channelcongestion,it will also increaseflight safetyand
efficiency through more effectivecommunicationsetweencontrollers and pilots. Data link
communicationgeducesthe amountof missed repeated,and misunderstooccommunications
whichis essentiafor the CNS/ATMairspaceof thefuture

COMMUNICATIONS MANAGEMENT FUNCTION (CMF)

FUNCTIONALITY DESCRIPTION: CNS/ATM AIRSPACE APPLICABILITY:
The CommunicationManagementFunction (CMF) performstwo important - AFI

tasks it managesaccessto the various datalink sub networksand services - ASIA

availableto the aircraftandalsohostsvariousapplicationsrelatedto datalink. - CAR

The data sub networks typically managedby a CMF include Very High -EUR

FrequencyVHF), Very High FrequencyVHF) DataLink Mode2 (VDLM 2), -NAM
SatelliteCommunication§SATCOM) andHigh FrequencyDataLink (HFDL). - NAT

Applications that may be hosted by the CMF include those related to - PAC

operationalcommandand control (C2) and also Air Traffic Services(ATS). -SAM
The CMF routes application data betweenthe aircraft and the ground by
convertingdatabetweenthe airborneandthe air-groundmessagestructures DOCUMENTATION:

- FAA AC 20-115B
CAPABILITIES REQUIRED: - FAA AC 20-140
Managemenbf networkaccess -RTCA DO-178B/ED12B
Messageouting - ARINC 758-2
Peripherainterfaces - ARINC 6186
Messageprioritization by type - ARINC 6193
Userpolicy configuration - ARINC 6206
Application hosting - Boeing ATS SR&0O D926T0280

- FANS Operations Manual 6.0
- GATM CRD, USAF 00297
- MIL-HDBK-514
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