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Satellite constellations

GPS

Glonass

Galileo

Beidou

Several types of errors :
- Satellite clock & ephemerid
- Ionosphere
- Troposphere

And lack of integrity

Need to elaborate corrections



Global Navigation Satellite System (GNSS)

Aircraft Based Augmentation System
GPS

Glonass

Galileo

Beidou

Ground Based Augmentation System

Satellite Based Augmentation System

Three types of 
augmentations

Future : Development of dual frequency multi constellation receiver. Great improvement
of PBN coverage all over the globe, especially for the vertical.



SBAS architecture

Processing

Facility

Transmitting

Station

3 geostationary

satellites

GPS satellites

Reference Stations

Corrections



GBAS architecture

Ground  FacilityVHF Data 

Broadcast antenna

GPS satellites

Reference Station
Corrections and 
FAS DB



Final Approach Segment Data Block

FAP

LTP/FTP

IF

IAF

DH

FAS

IAF

IAF

Each procedure based on 
GBAS or SBAS system 
is defined by a unique 
Final Approach Segment Data Block

The final segment can be 
intercepted before the FAP



Final Approach Segment Data Block

Source : Annex 10, Vol I
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GBAS SBAS expected benefits

• Main benefit on the final segment

Horizontal and Vertical geometric guidance

ILS like display in the cockpit

with a Decision Altitude / Height

Independent of QNH setting and of temperature



GBAS SBAS expected benefits

– Can bring operations 

• SBAS : down to CAT I       ( APV 250 ft and SBAS CAT I 200 ft )

• GBAS : CAT I to CAT III       ( special study for Ionosphere)

– Can serve 

• SBAS : All IFR runway ends on a whole continent

• GBAS : All IFR runway ends at the same airport



REDUCES
ENVIRONMENTAL

IMPACT

IMPROVES 
SAFETY

IMPROVES 
OPERATIONAL 
EFFICIENCY

INCREASES 
AIRSPACE 
CAPACITY

REDUCES
INFRASTRUCTURE

GBAS SBAS expected benefits
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REGULATORGNSS 
CONSTELLATION

GBAS SBAS SYSTEM

AIRSPACE
USERS

ANSP/AIRPORT

Industry Operator

Certification

Approval

Procedure Safety  
AssessmentFleet readiness 

NOTAM

Performance 
compliance

AFM 
ATC 

Interface

Implementation 
challenges



Implementation challenges



Implementation challenges

Need to involve all your stakeholders 
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