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GBAS & SBAS

Concept

Implementation challenges

PBN assistance provided by ICAO

Benefits
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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



5

Global Navigation Satellite System (GNSS)

Aircraft Based Augmentation System
GPS

Glonass

Galileo

Beidou

ABAS

GBAS

SBAS

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.
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SBAS architecture

Processing

Facility

Transmitting

Station

3 geostationary

satellites

GPS satellites

Reference Stations

Corrections
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GBAS architecture

Ground  FacilityVHF Data 

Broadcast antenna

GPS satellites

Reference Station
Corrections and 
FAS DB
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Final Approach Segment Data Block

Contains key parameters of 
the approach procedure
 One FAS DB per approach procedure

For GBAS, sent to the plane via VHF DB from GBAS ground station
For SBAS, stored in the aircraft data base

ICAO Annex 10, Vol I

FAP

LTP/FTP

DHFAS

Pilot selects the desired approach and the avionics decodes the 
FAS DB, ensuring high level of integrity through the CRC (Cycle Redundancy Check)
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NPA
APV Baro

APV SBAS
PA Cat I/II/III 200ft

300ft

400ft

ICAO Approach classifications

Type A

Minima >= 250ft

Lateral (2D)

NPA

Non Precision Approach

Conventional 
Procedure

VOR/DME

NDB

LOC

RNP APCH

GPS 

 (ABAS or 
SBAS)

Lateral and Vertical (3D)

APV

(Approaches with Vertical Guidance)

RNP APCH

GPS ( ABAS 

& Baro Alt)
GPS&SBAS

RNP AR 
APCH

GPS ( ABAS 
& Baro Alt)

Type B

 Minima < 250 ft

Lateral and Vertical (3D)

PA

(Precision Approaches)

SBAS Cat I

GPS & 
SBAS

Conventional 
procedure

ILS MLS

GLS

GLS SCAT I

556 m 

40 m

35 m 10 m

50 m APV SBAS

GLS Cat I

?? 

m
to 

NPA and APV Baro-VNAV

HAL

VAL

APV procedure Source : ICAO Annex 6

400ft

MDH/DH

Horizontal/ Vertical Alarm Limit
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RNP with LPV minima and GLS charts

Localizer Performance with Vertical Guidance

GBAS Landing System
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GBAS & SBAS

Concept

Implementation challenges

PBN assistance provided by ICAO

Benefits
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Main benefits on the final segment

Horizontal and Vertical geometric guidance to a Decision Altitude/Height

ILS look alike

Independent of QNH setting and of temperature NPA
APV Baro

APV SBAS
PA ILS & GLS Cat I

NPA : Non Precision Approach

APV : Approach  with Vertical guidance

PA : Precision Approach

200ft

300ft

400ft
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GBAS SBAS expected benefits

– Can bring operations 

• SBAS : down to CAT I operations       ( APV 250 ft and SBAS CAT I 200 ft ), not CAT II/III capable

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

– Can serve 

• SBAS : All IFR runway ends on a whole continent

• GBAS : All IFR runway ends at the same airport
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GBAS SBAS expected benefits / Airlines

✓ILS like display in the cockpit so cost saving in pilot training

✓Improve accessibility to regional airports with RNP ( LPV minima) approaches

✓Worldwide interoperability through GBAS/SBAS signal compliance to ICAO 

Standards Annex 10 and receiver standards

✓Improve safety and efficiency of procedures, reducing CO2 emissions and fuel 

consumption 

✓Integrity of navigation approach segment data with FAS DB CRC
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GBAS SBAS expected benefits / ANSP - Airport

– GBAS : 

✓ One station to serve several runway ends

✓ Much less sensitive area around GBAS 

station compared to ILS installation

✓ Flexibility in the modifications of the 

approach data

– SBAS : 

✓ One system serving many airports

✓ Can be used by Helicopter for PINS 

approach

Improve safety and efficiency of procedures, reducing CO2 emissions

Less ground navaid infrastructure, saving costs
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GBAS SBAS expected benefits / ATC

✓ Stabilized & Predictable Approaches

Highly precise paths reduce deviations, unstable approaches, and missed approaches — improving 

traffic sequencing and predictability.

✓ Lower ATCO Workload

    Aircraft follow procedures down to DH with minimal vectoring, easing monitoring demands and reducing 

urgent re-directs.

✓ Enable High-Capacity Parallel Operations

    Precision supports simultaneous parallel approaches, sustaining runway throughput safely and efficiently.

✓Reliable Alternate to (ILS) or other landing procedures 

    Maintains landing capability and traffic flow when ILS or other types of landing procedures is unavailable 

or under maintenance.



17Summary of the workshop

The first GBAS& SBAS workshop took place in 2019 in Seoul, ROK

The second one in Bangalore, India

Participants : 

150 onsite and 35 online

• States both CAAs/ANSPs from States implementing SBAS/GBAS 

 and interested neigbhoring States

• Industry & Airlines 

Premises : Very good installation and organization with MC
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A big thank to AAI and all participants 

for the very interactive sessions 
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A big thank to AAI for welcoming all 

participants to the GAGAN center 
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A special thank to

for making this workshop possible
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Outcomes : SBAS

KASS 
architecture

MSAS 
performances

BDSBAS
performances

WAAS 
performances

EGNOS 
performances

SouthPAN coverage

MSAS
performancesGAGAN performances
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Outcomes : GBAS

MSAS 
performances

GBAS stations 
in China 

(Tianjin and Lhasa)

GBAS stations 
in Australia

(Sydney and Melbourne) GBAS station
in Japan
(Tokyo)
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REGULATORGNSS 
CONSTELLATION

GBAS SBAS SYSTEM

AIRSPACE
USERS

ANSP/AIRPORT

Industry Operator

Certification

Approval

Procedure 
Design

Safety  
Assessment

Fleet readiness 

NOTAM

Performance 
compliance

Operational 
Benefits 

ATC Interface

Outcomes

Ionosphere
L1/L5
DFMC

Ext. to other States

Flight validation
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NPA
APV Baro

APV SBAS
PA Cat I/II/III 200ft

300ft

400ft

ICAO Approach classifications

Type A

Minima >= 250ft

Lateral (2D)

NPA

Non Precision Approach

Conventional 
Procedure

VOR/DME

NDB

LOC

RNP APCH

GPS 

 (ABAS or 
SBAS)

Lateral and Vertical (3D)

APV

(Approaches with Vertical Guidance)

RNP APCH

GPS ( ABAS 

& Baro Alt)
GPS&SBAS

RNP AR 
APCH

GPS ( ABAS 
& Baro Alt)

Type B

 Minima < 250 ft

Lateral and Vertical (3D)

PA

(Precision Approaches)

SBAS Cat I

GPS & 
SBAS

Conventional 
procedure

ILS MLS

GLS

GLS SCAT I

556 m 

40 m

35 m 10 m

50 m APV SBAS

GLS Cat I

?? 

m
to 

NPA and APV Baro-VNAV

HAL

VAL

APV procedure Source : ICAO Annex 6

400ft

MDH/DH

Horizontal/ Vertical Alarm Limit



28Fleet capabilities
Airbus fleet readiness synthesis for A320/A330/A350/A380

Boeing Airplanes GLS & LPV Availability ATR



29Q&A session

• What challenges the regulator faced in approving the SBAS procedure and 
training of inspectors?

• GBAS, does ATC tower get any alert indications in case of system 
degradation or failure? How frequent GBAS is unavailable to be used as an 
approach procedure? Were ATCOs only dependent on NOTAMs for this 
information or the monitor status enough to provide alternate procedure? 
What types of NOTAM are issued for SBAS service? Does GAGAN provide 
RAIM prediction service? SBAS status is not available to ATCOs at LPV 
equipped airports. Is it required for situational awareness?

• What are the major challenges of ionosphere in the implementation of 
SBSA/GBAS implementation in the APAC region. Whether different 
ionospheric models will be required by APAC countries.

• Which kind of safety assessment did you conduct before the publication of 
RNP APCH (LPV) procedures?

• How long does the whole STC process take?



30Q&A session

• Do you allow parallel approaches ILS and GLS?

• To Indigo, if the airport is having LPV and ILS approach, then what is the 
preferred approach by your pilot. Is there any company policy? Can GBAS 
facilitate auto land?

• What criteria are used to phase out the rationalization of ILS replaced by LPV? 
What about aircraft that are not comply with SBAS,

• In approach chart, how India manages channel numbers? Is there any limitation 
on numbers?

• Does GAGAN have an opportunity to expand its services to other 
countries/regions? If an APAC State is interested in an extension of the MSAS 
coverage, which person should be contacted? What would be the conditions? 
Have Australia or SouthPan considered to include small Pacific Island States in 
their coverage.

• Helicopter operation can benefit more on SBAS, for helicopter operations near 
airports, is there a maximum number of PinS procedure to be established using 
SBAS?



31
Serious Incident in Paris CDG May 2022 

Transmission of incorrect altimeter setting (QNH)

Context :

Transmission of incorrect altimeter setting (QNH) by air traffic service, near-collision with ground during satellite 
approach procedure with barometric vertical guidance 

Paris CDG airport in May 2022

Available information :

➢ BEA SAFETY INVESTIGATION REPORT https://bea.aero/fileadmin/uploads/9HEMU/9H-EMU_EN.pdf 

➢ Presentation of France at the SBAS GBAS workshop in Bengaluru India Oct 2025

https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Work
shop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf

➢ French order of Dec 2025 to increase minima of 100ft for APV Baro : Arrêté du 11 décembre 2025 portant 
majoration des minimums opérationnels d'aérodrome associés aux procédures d'approche aux instruments 
dotées d'un guidage vertical de type barométrique – Légifrance

https://bea.aero/fileadmin/uploads/9HEMU/9H-EMU_EN.pdf
https://bea.aero/fileadmin/uploads/9HEMU/9H-EMU_EN.pdf
https://bea.aero/fileadmin/uploads/9HEMU/9H-EMU_EN.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.icao.int/sites/default/files/APAC/Meetings/2025/2025%20GBASSBAS%20Implementation%20Workshop%20for%20Air%20Space/Presentations/2-1-6-EGNOS-benefits-in-France-Roturier.pdf
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000053043825
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000053043825
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000053043825
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000053043825
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000053043825
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Serious Incident in Paris CDG May 2022 
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Serious Incident in Paris CDG May 2022 

Transmission of incorrect altimeter setting (QNH)

Questions raised by this serious incident during an APV Baro VNAV :

➢ Could this situation also occur in the APAC region?

➢ How to ensure correct transmission of QNH ?

➢ Should we need to increase minima of RNP APCH ( with LNAV VNAV 
minima) ?

➢ ….
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Main achievements of the workshop

✓Good knowledge and experience sharing on the implementation of GBAS&SBAS

✓Good interaction among participants and networking

✓All presentations are available on https://www.icao.int/APAC/meetingdocs?fid=572

✓Did not get as many airlines as expected as IATA was organizing a significant event on the 

same days in Xiamen, China. Participated on 14 April in the IATA Regional Coordination Group 

to share information on the implementation of GBAS and SBAS in the APAC region

https://www.icao.int/APAC/meetingdocs?fid=572
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Thank You!
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