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NASA Advanced Vehicles and :atvﬂﬁﬂnt_ Gt
Procedures etwork Centric Systems

Supersonic Business Jets - The selling of time -
travel for the fast-paced global economy

* Owner/Operator
e Fractional Owner
e On-Demand

Very Light Jets - The selling of time and
community access to air transportation

: e Un-crewed Aircraft Systems - eyes in the sky
Super Heavy Transport - Three classes without
sacrificing market share. BWB/HWB — 20-30% gain in efficiency
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Defining the Advanced Vehicle needs

Raytheon

Network Centric Systems

Scenario and Usg Case Development

At23:49:00 UTC. N427SB
is at top-of-descent and
slowing for a 2,000-foot per
minute descent rate. This is
much more aggressive than a
transport category aircraft.
but there is a gam in
maneuverability and both
fuel and time savings.
Staying high longer and
using a near idle descent
save fuel and emissions.

At 00:15:00 UTC. N427SB
1s slowing to 250 knots and
passing 10,000 feet. This
restriction has been around
for a long time, presumably
introduced to reduce the
damages from bird strikes
and avoiding problems with
“see and avoid” for general
aviation aireraft, In a full
TBO airspace the 250-knot
restriction is a questionable
legacy, but research is
needed to determine if the
benefits warrant eliminating
the restriction.

The crew is expecting a
GNSS RNP 0.1 approach to
Runway 22L.

CHCAGO MIDWAY INTL (MD'W)
HOAGO, U

AIRPORT DIAGRAM
AT T

BEALRACK OF AlL B

AIRPORT DIAGRAM

CHICAGO, LMD
GHICAGO NIDWAY INTL (MDW)

Figure 2.8. Airport Diagram for Midway

Create Use Case

1. Translate scenarios into time
seguenced action steps

2. ID*“who” initiates action and
“where”

3. Describe the action

4. ID“who” receives the results
and “where”

Validate with Subject Matter

Scenario Narratives

Expert Walkthroughs
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NextGen Enterprise in 2025

NextGen Community Model View - Air Navigation Services and Aircraft Control
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Assessing the capabilities

JPDO Integrated Work Plan

Concept of
Operations

ll’whatﬂ
Is the NextGen Future

State Performance

[ Howlf
NextGen will operate

Enterprise
Architecture

Integrated Work PI

Functional

Planning Elements

“Who and When"
the NextGen
capabilities will be
researched, developed
and implemented

Integrated
Work Plan

Hwh?ll
the NextGen
investment
makes sense

Business
Case

Enabler

B U | I d | n g Research Development Policy
Activities Activities Issues
Blocks
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Raytheon
Key tool for the process - JPE Network Centric Systems

= Mext Generation Air Transportation System

Joint Planning and Development Office —_—

-~ http:/fiie.jpdo.gov/eel

Operational Activities

| nfo F I OWS Primary Secondary
Secondary Primary Reference Supported Supported
Prere it Pr isits Element Elements Elements
TimeLine y 4 y 4
Flight Planning and Trajectory Assignment | | / PushbacleJ |
V4 y 4
= ﬂ

“Operatons

Development
Activity
Research Development Operational . | Operational
Activity Activity able I “lim;
m m ' moroern
lmﬁ
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Enabler Evaluation — a subset of 100’s

Raytheon

Network Centric Systems

VLJ Enablers
(EN-0002) Network-Enabled Flight Object Information

08 09 10 11 12 13 14 15 16

17 18

19 20

21 22 23

24 25

(EN-0003) 4D Flight Plan Management Decision Support - Level 2

(EN-0004) 4D Flight Plan Automation - ANSP

(EN-0008) Trajectory Negotiation - Level 1 Controlled Time of Arrival (CTA)

(EN-0026) Surface Movement Decision Support - Level 2 Mid Term

(EN-0028) Avionics - Access to Airspace Boundary Information

(EN-0100) Surface Movement Decision Support - Level 1 Initial

(EN-0103) Avionics - Trajectory Management - Arrival/Departure

(EN-0109) Avionics - Surface Conflict Management

(EN-0110) Trajectory Negotiation - Level 2 En Route Time-Based Metering

(EN-0210) Flexible Routing Flight Plan Automation - Operator

(EN-0300) Networked Air Navigation Support Facilities

(EN-1006) Integrated Cooperative Suneillance Information - Level 1

(EN-1007) Avionics - Trajectory Management - Advanced Surface Operations

(EN-1023) Cooperative Suneillance - ADS-B Out Lewel 1

(EN-1025) Airport Surface Suneillance - Legacy ASDE-X

(EN-1039) GBNS - DME Legacy

(EN-1040) Space Based Navigation System - Galileo

(EN-0002) Network-Enabled Flight Object Information

(EN-0003) 4D Flight Plan Management Decision Support - Level 2

(EN-0006) 4D Flight Plan Management Decision Support - Level 1

(EN-0017) Trajectory Negotiation - Level 3 Automation-Assisted 4DTs

(EN-0018) Trajectory Negotiation - Level 4 Automated 4DTs

(EN-0019) Virtual Tower - Detail Operational Concept

(EN-0022) Automated Virtual Tower - Level 2 Multiple Runway Airport

(EN-0103) Avionics - Trajectory Management - Arrival/Departure

(EN-0005) 4D Flight Plan Automation - Operator

Electronic Flight Bag and Avionics Interface/Connection

Avionics Syncronization with Home Computer

Security Requirements to Start an Aircraft Engine

Real-time Access to Information for Flight Operations Center

Trajectory Management While En-Route-- Flight Operator

Automatic Exchange of New Controlled Time of Arrival to the Air Navigation Senice Provider
Air-Ground Data Exchange with a Fixed-Base Operator for Provisioning

key:

enabler used as defined and as mapped

enabler is needed as defined but is not mapped to an Op Act that needs it
enabler used as mapped but not clear from definition if it's adequate

no enabler defined for this function
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Process Flow
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Raytheen
Network Centric Systems

apping scenarios to NextGe

Raytheon
Network Centric Systems lght P1en

information
Tranctsr

o] tional Analysis
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Key Issues for VL{Business Ops
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Basic NS
Bayinaes
CActivity sequences) ek
[ | |
Raytheeon
Metwork Centric Systems

= Personal/Corporate Ownership

Raytheon 3
VL(_Eusiness Strategi) P CeameY B
R —

The selling of time and community access to air

Raytheon
MNetwork Centric Systems

VLJ 2025/204( Operations

S — :
0 On-demand air carrier commercial,

fractional, or charter operation,
between a regional or community
airport and another regional or
community airport.

On-demand air carrier commercial,
fractional, or charter operation,
between a regional or community
airports and a metraplex Aub.

. Personally-flown, private, or corporate

aperation, between a utility airport
(residential airpark) and a community
or regional airport

* The aircraft are operated under FAR
Part 81, Part 135 and Part 121.

* Flights take place between virtually
any of the nation’s 5,000 public-use
airports and many private landing
facilities
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Integrated CNS Study
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Based on Enterprise Architecture FY11

) |t

msextGen

IMPLEMENTATION PLAN

Develop Criticﬁfunctional,
Performance, and Interoperability

Req%\eg{s @r\EnabIers

]!

vV

Develop alternative
ICNS Architectures
Based on NextGen Implementation
Plan :| |:

AN

Establish Nextgen Timeframe
And Change Extent for
ICNS Ol's and Enablers

Joint Plannin

Next Generati ir Transportation System

Integrated Work Plan:

A Functional Outline

Based on IWG V1.0

NextGen Avionics Roadmap

Develop Analytical Approach
To Evaluate Alternative ICNS
Architectures

Based on AWG Roadmap and
FAA Roadmap for
Performance Based
Navigation
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Scenario— Use Case —Functions
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EVENTS
(time L
NODE ROLE Activity NODE ROLE

sequence

d)

Identify aircraft for self-separation in
59 ANS Automation the flow corridors. ANS Automation
60 ANS Automation Create new 4DTs and 4DC's. ANS Automatio
Trajectory
Management
61 ANS Automation Publish updated, alternative 4DTs. Senvice Automatio
Trajectory Distribute updated 4DT to Aircraft
62 Management Senice Automation subscribers. Flight/FOS Flight Crew/FOP

7/16/2969 | Page 10



Establishing the Requirements
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Functions defined to support Use Case Step

EVENTS
(time
sequenced) ||NODE ROLE Activity NODE ROLE NOTES Functions
70 [ANS Automation  |Delegates self-separation authority |Aircraft Flight |Flight Crew  |ANS drops all conformance requirements to the - |ANS Flight Tracking Services
4D trajectory while the aircraft is in self- - Separation Control
separation segment; Aircraft Strategic Conflict Detection & Resolution
data link (critical) (CD&R) System

- conflict detection

data link (critical)

Functional requirements developed to meet use case need

IFunction

Requirement

ANS Flight Tracking Services
- Separation Control

Aircraft Strategic Conflict
Detection & Resolution (CD&R)
ystem

- conflict detection

data link (critical)

a/c position accuracy
a/c intent
Data link QoS
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ASSGSSlng Ol Elem ents Network Centric Systems

OIl-0362 Self- Enabler not adequate

Separation Airspace To provide ICNS
Operations Capability required
|
EN-0016 EN-0028 EN-0031 |EN-0032 EN-0036 EN-0038 EN-0204
Separation/Tr [Avionics - Avionics |Avionics - |Airspc/Capac|ty/Flow |[Separation Avionics
ajectory Access to - Airborne Cntngncy Mngmnt Management - Traffic
Management |Airspace Airborne |Self- Decision Supp - Lvl |Decision Support -|Collision
Detail Boundary Merging |Separation (2 Ltd Dynam|c Level 2 and
Use Operational Information and Avoidan
Case Concept Spacing ce
. . System -
Steps Functions Requirements A
Datalink (critical);
ANS 4DT Management Tools
- flight plan management; Communications: RCP; ground to
86|Aircraft FMS air 4DT/4DC updates
Datalink (critical);
ANS 4DT Management Tools specifically need
- flight plan management; Communications: RCP; ground to support to help find
87|Aircraft FMS air instructions slot in flow corridor
Datalink (critical);
ANS 4DT Management Tools
- flight plan management; Display: 4DT/4DC
Aircraft FMS; Communications: air to ground
88|Aircraft cockpit display acknowledgement
merging
flow corridor and ono
boundaries with |spacing in EI" ab I ern eed S a.d d |t| on al
weather flow
89|Aircraft FMS Navigation: RNP _ \ constraints corridor efforte to addrec<s ICN
Enabler adequale I -
for ICNS needs requirements
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Summary

Impact of Future Air
Vehicles on NextGen

ICNS Functionality and

Alternatives
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