
CONNECTED AIRCRAFT
A FRAMEWORK FOR INNOVATION



Need

The future ATM system will rely on extensive information exchange

New entrant community is especially dependent on data communications

Current voice and data communication systems do not scale to meet 
anticipated demand
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Purpose
The Connected Aircraft (CA) concept: a framework to 
accommodate the expected growth in demand for 
information exchange between the aircraft and 
relevant aviation stakeholders.
Our goal: Improve airline/operator operational 
efficiency & sustainability, and accommodate the 
needs of the new entrant community.

• Use new and existing connectivity solutions 
enabled through performance -based requirements

• Enable digital interaction between stakeholders
• Support Trajectory based operations (TBO)
• Provide enhanced weather/situational awareness
• Communications to support new entrant operational needs

• Complement CPDLC
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Opportunity
Opportunities to improve the Air -Ground information exchange of tomorrow
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Overarching Principles
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The CA concept enables 
stakeholders to use both 

aviation -specific and 
commercial communication 
systems in concert to meet 

their A/G information 
exchange needs.

The key performance 
attributes offered by CA will 
be able to be tailored to the 

individual needs of the 
application (data integrity, 

availability, continuity, 
confidentiality, and 
transaction time).

CONCEPT ATTRIBUTES

Specific performance 
requirements are 

determined by the use of 
information.

USE OF 
INFORMATION



CONNECTED AIRCRAFT 
USE CASE SCENARIOS
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SCENARIO
Connected Aircraft data sharing and crowdsourcing

3.1.5



Ability for aircraft to see weather 
a c t ivit y is  lim it e d  b y ra n g e  o f on -

b oa rd  w e a t h e r ra

04
d a r

SCENARIO
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01 02
in gCon n e c t e d  Airc ra ft  d a t a  sh a rin g  a n d  c row d sou rc
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P a rt ic ip a t in g  a irc ra ft  se n d  
w e a t h e r ra d a r d a t a  t o  Da t a  

Se rvice  P rovid e r (DSP )

DSP  p rovid e s com p osit e  ra d a r 
p ic t u re  t o  p a rt ic ip a t in g  FOCs

FOCs se n d  com p osit e  
in fo rm a t ion  t o  t h e ir a irc ra ft
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Re su lt



ADDITIONAL 
CONSIDERATIONS
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Importance of Interoperability and 
Standardizations
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• Te ch n o lo g y w ill e vo lve  a n d  b e  in co rp o ra t e d  b y s t a ke h o ld e rs  a t  d iffe re n t  
ra t e s

• Im p o rt a n t  t o  co n s id e r m ixe d  e n viro n m e n t
• Eq u ip m e n t  o n  a irc ra ft
• ATM in fra s t ru c t u re  

• In t e ro p e ra b ilit y is  c rit ic a l t o  a ch ie vin g  w id e sp re a d  a d o p t io n  o f t h e se  
ca p a b ilit ie s

• St a n d a rd s  sh o u ld  b e  a d a p t a b le  t o  ke e p  p a ce  w it h  e vo lvin g  t e ch n o lo g y



Keys to Success

11

01
Focus on 

performance to 
enable

advanced 
information 
exchanges 

(technology -
agnostic)

02
Facilitate 

participation with 
current 

stakeholders and 
emerging airspace 

users

03
Harness new and 

existing connectivity 
solutions, regionally 

and globally

04
Ensure standards 

are adaptable



Internet Protocol Suite (IPS)
Next Generation Networking for the Future of Aviation



Need and Opportunity

The future ATM system will rely on extensive information exchange
• IPS enables increased throughput on aviation subnetworks

New entrant community is especially dependent on data communications
• IPS could enable ground connectivity between ATM and UAS 

ground controllers

Current voice and data communication systems do not scale to meet 
anticipated demand

• IPS contributes secure networks
• IPS enables use of aviation and commercial subnetworks at 

multiple levels of performance 13
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Boeing ecoDemonstrator Activities

• Test FANS -1/A and B1 messaging 
over IPS using VDLM2 on 
continental US flights, connected to 
FANS-1/A over IPS ground end 
system

• Test B1 messaging over IPS using 
VDLM2 on European continental 
flight, connected to B1 over OSI 
ground end system
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FF-ICE

Source: Wikipedia 
Teletype Model 33

• Modernizing flight planning & filing
• Leverages SWIM to provide machine-to-machine interactions

• Migration from fire-and-forget to continuous, collaborative 
planning

• Provides feedback – What will you get based on the proposed filed plan?

• Globally incremental implementation – not a big-bang
• Introduces fit-for-purpose protocols:



FF-ICE, Release 1 Status

• Release 1: Flight planning and 
filing

• Proposals for Amendment to PANS 
4444, Annex 2, and consequential 
amendments completed

• Guidance material in final review –
Vol II to ICAO Doc. 9965

• Flight Information Exchange Model 
(FIXM) data standard defined with 
scheduled release cycle for updates

https://www.fixm.aero/


FF-ICE/R2
In-flight strategic replanning

• Defining processes for in-flight 
replanning 

• Automated interactions
• Leverage Electronic Flight Bag (EFB)
• Strategic planning with TFM to obtain 

Agreed Trajectory
• Agreed Trajectory continually updated

• Multiple tabletops with operational 
representation

• Operations Demonstrated within the 
Multi-Regional TBO Demonstration

• Incorporated existing systems through 
Florida Test Bed

• Planning a live flight demonstration of 
capabilities within Multi-Regional TBO



Multi-Regional TBO 
Demonstration (May 

2022) included FF-ICE, 
Release 2 elements



Accelerating Trajectory Sharing

Baseline-2 ADS-C defines
Extended Projected Profile (EPP)

Leverage New Technologies to 
Accelerate Trajectory Sharing

• Improve trajectories through aircraft data
• Baseline-2 defines the EPP 
• Investigating alternative means of sharing 

aircraft-derived trajectory, via:
• Aircraft Interface Device (AID)
• Electronic Flight Bag (EFB)
• Broadband connection

• AID enables access to broader set of data 
than EPP through avionics beyond the 
FMS



Expected Supporting 
Equipage

• US transport fleet
• Two-way connectivity (EFB to 

avionics) dominant in a few 
years

• Driven by internal business 
case – not ATM initiatives

• ATM can leverage to 
accelerate provision of “EPP-
like” data for ATM

Standard



Application of Aircraft-Derived Trajectories

UPDATES TO TRAJECTORY 
PREDICTED BY THE FMS

TRAJECTORY NEGOTIATION UPON 
REQUEST BY AIRSPACE USER

AUTOMATED SYNCHRONIZATION 
PRIOR TO CLEARANCE ISSUANCE

EPP   
EFB   
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