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Basic Concepts of 
SBAS



在生活中出现的各类突发事件和危机事件

，也是产生压力的因素。
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Augmentation System



在
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Augmentation System



• Satellite-Based Augmentation System (SBAS). A wide coverage 
augmentation system in which the user receives augmentation 
information from a satellite-based transmitter. 

• Ground-Based Augmentation System (GBAS). An augmentation 
system in which the user receives augmentation information directly from 
a ground-based transmitter. 

➢GLS-GBAS Landing System

Augmentation System
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GBAS-Benefits
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Improve Efficiency Reduce Cost Improve Safety Shorten Track

❑Eliminate sensitive 

area of ILS 

❑Flexible digital 

approach

❑Save time

❑All weather 

operation

          

❑Provide 48 

approaches 

❑Low initial 

procurement price 

for large airport

❑Save fuel

          

❑ Improve signal 

stability

❑Provide 

precision 

approach

          

❑Curved 

approaches

❑Support CDO

          

GBAS-Benefits
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在生活中出现的各类突发事件和危机事件

，也是产生压力的因素。

升 职 压 力

GBAS Basic Concepts



在生活中出现的各类突发事件和危机事件

，也是产生压力的因素。

升 职 压 力

GBAS  Classification 
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在生活中出现的各类突发事件和危机事件

，也是产生压力的因素。

升 职 压 力

GBAS  Classification 

Different approach types according to navigation facilities Approaches classification according to navigation facility and landing minima  
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GBAS  Benefits 
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Comparing to ILS, the glide path angle for GLS procedure could be modified as appropriate for 

the reasons as below:

➢ Increase vertical separation between a/c and obstacles;

➢ Reduce horizontal separation between 

      a/c and preceding a/c(wake turbulence);

➢ Increase lateral separation between 

      parallel operational a/c;

GBAS  Benefits 
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GBAS Application

➢ Highland airports with complex topography where the 

conventional navaids can not work well or be installed!;

➢ Major busy airports with multiple runways;

A P P L I C A B L E
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A P P L I C A B L E

NOT
➢ Small airports without terrain problems;

➢ Airports with severe ionosphere interference( especially near the 

equator);



SBAS



SBAS Implementation
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FAS Data Block
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FAS Data Block

➢a)a set of digital data to describe the final approach segment path;

➢b)Path accuracy totally dependent on accuracy , integrity of original data and the 

designers’ calculation;

➢c)All the path data(glide path, lateral guidance course width, alignment and other 

parameters) are not affected by the location of ground facilities;

➢d)The FAS data block is digital data;

➢f)some of the data of data block are not the responsibility of designers;

➢22 fields including the CRC, first 21 fields protected by the CRC;
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Used to define the FAS path.

The fields value should be 

published in high resolution.

Resolut ion

Definition

FAS Data Block

Path Accuracy

Totally dependent on accuracy , 

integrity of original data and the 

designers’ calculation.

Not Affected

All the path are not affected by 

the location of ground facilities.

Responsibility

23 fields including the CRC, first 22 

fields protected by the CRC;

23

Some elements of FAS data block  

are not the responsibility of 

designers.
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Flight path alignment point (FPAP).

Final Approach Segment (FAS)  
Data Block
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Final Approach Segment (FAS)  
Data Block
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FAS Data Block Quality Assurance
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FAS DATA BLOCK

Additionnal information published

Required additional data

Coding

FAS Data Block
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Example-GBAS
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FAS Data Block
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FAS Data Block
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Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



Number Data Content Example Data

1 Operation Type 0
2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7

FAS Data Block
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Operation type:

➢ A number from 0-15 that indicates the type 

of final approach segment;

➢ 0 is coded for straight-in approach 

including offset approach procedure.

➢ Codes for other procedures are reserved 

for future definition.



Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14
3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7

FAS Data Block
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SBAS service provider identifier:

➢ A number from 0-15 that associates 

approach to a particular satellite-based 

approach service provider in Annex 10 ;

➢ 15 implies any service provider(WAAS, 

EGNOS, etc) may be used .

➢ 14 implies this FAS data block is not to be 

used by SBAS.



FAS Data Block
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Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R
6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7

FAS Data Block
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Airport Identifer:

➢ 4-letter code issued by 

the ICAO.

Runway

➢ The landing runway



FAS Data Block

Approach Performance Designator:

➢ Indicates approach performance .

➢ 0=APV

➢ 1=CAT I

➢ 2=CAT II

➢ 3=CAT III
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Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1
7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



FAS Data Block

Route Indicator:

One-letter identifier used to differentiate 

between multiple GLS approach 

procedures to the same runway end.
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Number DaTa Content Example Data
1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z
8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



FAS Data Block
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Number DaTa Content Example Data
1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1
9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



FAS Data Block

LTP/FTP/FPAP parameters:

The latitude and longitude of the 

LTP/FTP/FPAP are defined as 

WGS-84 coordinates and enter to 

the resolution of 5/10000 of an arc 

second.

Example:+00356(35.6m)
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Number DaTa Content Example Data
1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



FAS Data Block

▲FPAP coordinate:

➢ ▲FPAP latitude: the difference of the 

latitude of the FPAP from the LTP/FTP in 

arc seconds;

➢ ▲FPAP longitude: the difference of the 

longitude of the FPAP from the LTP/FTP in 

arc seconds;
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Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700
16 ΔFPAP longitude -131.9000
17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00

20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748

23 Final approach segment CRC 0x78A199B7



FAS Data Block

Course width:

➢ The lateral displacement, in meters, from 

the path defined by the FAS at the 

LTP/FTP at which the full scale deflection 

of the course deviation indicator is 

attained;

Length offset:

➢ The distance, in meters, from the stop end 

of runway to FPAP;
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Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z

8 Reference path data selector 1

9 Reference path identifier G25A

10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00
18 Approach TCH units selector 1
19 Glide path angle 3.00
20 Course width 105.00
21 ΔLength offset 0
22 Channel number 20748
23 Final approach segment CRC 0x78A199B7



4.Charts & Coding
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Charts(ILS&GLS)



Page 42ILS GLS

Charts(ILS&GLS)
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GLSILS

Charts(ILS&GLS)
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Charts(GLS)
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Charts(GLS)

RWY25R: GLS-ZR RWY25R: GLS-YR
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Charts

25R GLS-Y

25R GLS-Z
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Coding

25R GLS-Y



Page 48

Coding

25R GLS-Z

Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Z
8 Reference path data selector 1

9 Reference path identifier G25A
10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.00
20 Course width 105.00

21 ΔLength offset 0

22 Channel number 20748
23 Final approach segment 

CRC

0x78A199B7
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Coding

25R GLS-Y

Number Data Content Example Data

1 Operation Type 0

2 SBAS Service Provider ID 14

3 Airport ID EDDF

4 Runway number 25

5 Runway letter R

6 Approach performance designator 1

7 Route indicator Y
8 Reference path data selector 2

9 Reference path identifier G25E
10 LTP/FTP latitude 500244.9700N

11 LTP/FTP longitude 0083201.3800E

12 LTP/FTP height above ellipsoid +00478

13 FPAP latitude 500213.4000N

14 FPAP longitude 0082949.4800E

15 ΔFPAP latitude -31.5700

16 ΔFPAP longitude -131.9000

17 Approach TCH 15.00

18 Approach TCH units selector 1

19 Glide path angle 3.20
20 Course width 105.00

21 ΔLength offset 0

22 Channel number 23214
23 Final approach segment CRC 0x69A199C7
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Example-SBAS
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Coding

07R LPV-CAT I
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Q&A?



Thanks!!
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