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JCAB's FF-ICE journey Lricnm

CARATS

e In Japan, initiatives toward TBO are being promoted within the framework of CARATS.

e Collaborative Actions for Renovation of Air Traffic Systems (CARATS) is a long-term action plan to
renovate Air Traffic Systems in Japan.

e Led by the Japan Civil Aviation Bureau (JCAB) and in cooperation with industry, academia, and
government, a long-term vision is being formulated to respond to increasing air traffic and user
needs, and to contribute to economic growth and global warming countermeasures.

Airline, Aviation-related manufacturers

Research institutes, Universities

JCAB, related government authorities
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Airport-CDM
Advancement of meteorological observation information (Low altitude
WX radar etc.)

Enroute Wide Area Multi-lateration (Improved surveillance capacity)

RAIM Prediction optimization

GNSS performance monitoring

Vertical Separation of Domestic Airspace (Western Japan)
Introduction and conjugation of DAPs (DAPs for WAM, ATC support)
Reducing separation in oceanic airspace (ADS-C CDP)

Wide Area Multi-lateration (Terminal Blind Areas)

Domestic CPDLC operations

Expansion DCL (ACARS)



Measures implemented by CARATS 2022FY- &zicam
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~ Dynamicvariable airspace organization
Time-based management using CFDTs at single points (Initial operation)
Direct routing for high altitude airspace
‘Approach with curved routes with RF legs (RNPtoILs)
RNP2(overly)
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SWIM Initial Service (Type of Information)
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Cross-national efforts fpacan

e O In June 2023, in collaboration with the aviation authorities of the United States, Singapore and Thailand,
e ’ and Boeing company, we conducted the world's first test flight using an actual aircraft to verify the

practical utility of Trajectory Based Operations.

Ceremony at Narita Airport
ecoDemonstrator — .
Boeing787

Signing Ceremony at Air
Navigation World 2023

O From 2024, “APAC TBO Pathfinder Project” started. | = ’\
O China, New Zealand, the Philippines, Indonesia and PSS |
Vietnam have been newly added to the group, and
within the next four years, the 9 participating countries
plan to jointly conduct test flights using actual aircraft to
specifically verify the operational use case and benefit

of TBO.

Newly joining Pathfinder Project



Future FF-ICE implementation plans

CARATS measures towards TBO (1 / 3)

- 2023

- 2030
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2031 -

Surveillance

Wide Area Multi-
lateration (WAM)

Downlink Aircraft
Parameters (DAPs)

ADS-B

Weather Data from
DJAY S

Improve Tracking
Accuracy by DAPs

Communication ((( W )))

CPDLC in Domestic
Airspace

Expand Domestic
CPDLC Message Set

ATN/IPS & ATSB2  (D-
TAXI/D-RVR/ HZWX/EPP)

Navigation @’f

Y

RNAV5/RNP2

RNP to ILS

RNP2
LP/LPV

A-RNP (TOAC)

GBAS CAT I/l

Meteorological -

High Temporal/Spatial
Resolution Forecast

Conversion of WX
Information to
Operation/Capacit

Full MET-ATM
Integration




Future FF-ICE implementation plans

CARATS measures towards TBO (2 / 3)
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- 2023 - 2030 2031 -
En-route Airspace Separation En-route Airspace Separation Complexity
by Altitude (Western Japan) by Altitude (Eastern Japan) Management
Demand
and Multi-Sector Planning Dynamic Sector Dynam.lc Alrs:pace
. Boundary Configuration
Capacity
Balancmg Calculated Time Over Time Based
Cross Border CTO
(CTO) Management
Integration of AMAN
- AMAN/PMS 2nd DMAN
Airport
Operations

DMAN/SMAN

Time Based Wake
Separation Minima




Future FF-ICE implementation plans

CARATS measures towards TBO (3 / 3)

- 2023

- 2030
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2031 -

Information
Management

Regional IP Network

Ground/Ground SWIM

FF-ICE/Release 1

Global SWIM
Air/Ground SWIM

FF-ICE/Release 2

Trajectory
Based
Operations

Direct Routings (DCTs)

Free Route Airspace
(FRA)

CDO by CPDLC (FANS
1/A)

En-route Metering

Pre-departure Trajectory

Negotiation

DARP in En-route
Airspace

CDO by CPDLC (ATS-B2)

Interval Management

Post-departure

Trajectory Negotiation
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Air Traffic Control Division
Air Traffic Services Department
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