






















112

5656













17 10001

24

112





















17 10001

24

112







01



JAL112 ORGDIST:RE:L
JTA004   RJAA     SIZ

JAL112
JAL112JAL112 LW

RJAA→RJTT

JTA004 M
RJTT→RJAA

ANA952 LM
RJTT→RJAH JAL541 M

RJAA→RJAH

AAL012 LW
RJAA→RJAHAAL012 LW

RJAA→RJAH

JTA004 M
RJTT→RJAA

JAL112 LW
RJAA→RJTT

ANA952 LM
RJTT→RJAH

JAL112 ORGDIST:RE:L
JTA004   RJAA     SIZ

JAL112
JAL112JAL112 LW

RJAA→RJTT

JTA004 M
RJTT→RJAA

ANA952 LM
RJTT→RJAH JAL541 M

RJAA→RJAH

AAL012 LW
RJAA→RJAHAAL012 LW

RJAA→RJAH

JTA004 M
RJTT→RJAA

JAL112 LW
RJAA→RJTT

ANA952 LM
RJTT→RJAH

JAL112 ORGDIST:RE:L
JTA004   RJAA     SIZ

JAL112
JAL112JAL112 LW

RJAA→RJTT
JAL112 LW
RJAA→RJTT

JTA004 M
RJTT→RJAA

ANA952 LM
RJTT→RJAH JAL541 M

RJAA→RJAH

AAL012 LW
RJAA→RJAH
AAL012 LW
RJAA→RJAHAAL012 LW

RJAA→RJAH
AAL012 LW
RJAA→RJAH

JTA004 M
RJTT→RJAA

JAL112 LW
RJAA→RJTT

ANA952 LM
RJTT→RJAH

ATFM

ODP

FDPS

ATM FDMS

FMW

FDMS

ARTS

FDMS

TRAD

FDMS

FDMS

FMW

ASCW

RDP

FIMS

ASCW

DTAX

FDMS

ASM

SMAP

OTG FMW
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SSR A/C SSR S
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ICAO
ANNEX SARP Guidance Material ICAO Manual

RTCA EUROCAE
MOPS MASPS

Minimum Oprational Performance Standards
Minimum Aviation System Performance Standards

ARINC

TSO Technical Standard Order



ICAO ANNEX10 Amendment 67

• SSR S
– Volume I SSR S
– SSR S ACAS
– S
– S

63
SSR S

ICAO ANNEX10 Amendment 73
• 1995 Volume-IV ACAS
• SICAS 1997
• 1998 Volume

– SSR ACAS Volume-IV
– S
–
– SSR S
– ACAS
– S ACAS

2001 13
ACAS



ICAO ANNEX10 Amendment 77

• SICAS 2000
• 2002 Volume-IV

– S

– S
– ACAS
– S

• 2002 Volume-III
– S

ICAO ANNEX10 Amendment 82

• SCRS 2004
• 2007

– S
– SSR S

ADS-B

S S
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ADS-BSSR
MLAT

PSR

SSR
ADS-C

SSR
MLAT

PSR

SSR
ADS-B

ATC



ADS-B
• Automatic Dependent Surveillance – Broadcast
•
•
•

–
–
–

•
–

SSR
ADS-B

ADS-B

ADS-B

ADS-B

ADS-B TIS-B

SSR

1090MHz
ADS-B

1090MHz
TIS-B
1090MHz

ADS-B



ADS-B
• ICAO

– S
– VDL mode 4
– UAT

• ICAO ADS-B S
– ICAO 11 Air Navigation Conference

• State Letter(ST 12/4-04/81)
• S ADS-B
•

– S
–

ADS-B
– 1090MHz

• 1090MHz ATC

S

15,000ft 18.5dBW 27dBW
15,000ft 21dBW 27dBW
175kt 21dBW 27dBW

( S
)

4.2Hz + Event driven

24

MH +/-1MHz, 8 s 112 s
112 Mbps

S

112



ADS-B

S
TIS-BS

SSR S
ACAS

SANE97-39
ACAS

1090MHz SSR/IFF/ACAS
100 5 6%
SSR 1000 S

S 1.5%
SANE98-88

ACAS 60 S
S 1.5%

SANE98-88
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UAT (Universal Access Transceiver) 
• ADS-B, FIS-B, TIS-B

=1

176ms
ADS-B

800ms12 6 12

18W :40W :250W( )

TDMA ADS-B

GPS

978Mhz+20PPM, CPFSK, 1.041667Mbps

ADS-B
msg

TIS-B
msg

FIS-B
msg

CPFSK :Continuous Phase Frequency Shift Keying

UAT



• FAA ADS-B Link Decision (2002. 6. 7)
– 1090ES UAT

– UAT
•
• MODE-S

•
–

• ICAO
– Amendment to SARPS Annex 10 Volume 1 (DRAFT) 978MHz

UAT
• DME

– 978MHz DME
– UAT DME/TACAN
– DME/TACAN UAT
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VDL

High-end 14dBW -0.5 / +1.0dB
Medium 10dBW -0.5 / +1.0dB
Low-end 7dBW -0.5 / +1.0dB

S-TDMA Self organizing TDMA

13.3ms/slot 75 60
ISO-3309 1 60

24+7
GNSS GPS

VHF 118 137MHz 2ch 25kHz
16 24 192

300 s 1250 s
2 GFSK FM 19,200bps



S-TDMA

ADS-B

TDMA

TIS-B

AIS
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ICAO SARPS

ICAO SARPS 73 77 82 ADS-B

73
 ICAO ANNEX10 Amendment 73 SICASP6 1 1997

Annex10
2.1.2.1.3. SI

SI SI
SI

2.1.5.1.6.
2.1.5.1.7. SI
2.1.5.4.2. S

ACAS

ACAS

2.1.5.5.1. S S
1999 1 1

16ELM
20dBW 100W

3.1.2.10.2. 1dB

ELM

ELM S



3.1.2.1.5.1.1.
A/C/S

II=0
S

II 0
II=0

S
3.1.2.5.2.1.4, 3.1.2.5.2.1.5

A/C/S
3.1.2.5.2.1.4.2.1.

S

A/C/S

3.1.2.2.1. 1090 +/- 1 MHz  +/- 3MHz
3.1.2.3. S 17

DF=17 (10001)( )( )
SI

3.1.2.4. SI  SI
3.1.2.5. S  SI
3.1.2.5.2.1.4.
3.1.2.5.2.1.5. II=0
3.1.2.6.1.1. PC
3.2.1.6.1.3.
3.1.2.6.1.4

DI SD

3.1.2.6.9.
3.1.2.6.10. SPI

3.1.2.8.1.
3.1.2.8.2.
3.1.2.8.3.
3.1.2.8.4.
3.1.2.8.6.1.
3.1.2.8.6.3.
3.1.2.8.6.4.1.

2.1.5.4.
ACAS

ACAS

3.1.2.8.6.4.2.
3.1.2.8.6.7. 0.4 0.6

3.1.2.8.6.4.3.
3.1.2.8.6.7.

3.1.2.8.6.9.
0.4 0.6

4.8 5.2

Amendment77

3.1.2.8.6.4.4. Amendment77



4.8 5.2

9.6 10.4

3.1.2.8.6.4.5.
3.1.2.8.6.7. 0.4 0.6

3.1.2.8.6.4.6. Event-driven
1

2

ACAS-RA intent

Amendment77

3.1.2.8.6.4.7.

3.1.2.8.6.5.
3.1.2.10.4.

3.1.2.8.6.7.
2

SAS UF=4 SD
Surface Antenna Subfield

SSR
S

Top

3.1.2.8.6.7. SAS
3.1.2.6.1.4.f. SAS

Top

3.1.2.8.6.6.
2

0
0

3.1.2.8.6.7.

TCS 3.1.2.6.1.4.1.f.
TCS

TCS UF=4 SD
Type Control Subfield

SSR
S

SSR S TCS

3.1.2.8.6.8.
3.1.2.10.3.7.1. 3.1.2.10.3.7.

3.1.2.10.4.2. Top Bottom 3.1.2.10.4.5.



3.1.2.10.4.5. 2

0.13

MTL+3dB -21dBm

3.1.2.11.1.3.1. S S

4 1200
1 1800
40 2400
1 3 480

3.1.2.11.1.3.2. S S

4 2400
1 2400
40 2400

1 3 480

77
 ICAO ANNEX10 Amendment 77 SICASP 7 2002

Annex10
2.1.5.1.7.1 SI 2003 1 1 2005 1 1

Mode S
2.1.5.1.7

SI
Mandate

2.1.5.1.8 Mode S
Mode S

1090MHz RF
Figure 3-8 Mode S /

DF18, DF19
Table 3-3 
3.1.2.3.2.1.4 AMENDMENT 73 S

18 DF=18 (10010)( )( )
3.1.2.6.10.3.1

(Table3-5) 

3.1.2.8.6.2
3.1.2.8.6.3.1.2
3.1.2.8.6.3.1.3
3.1.2.8.6.2

3.1.2.8.6.4.1. NOTE 1: 
60 NOTE 1( ) & NOTE 2( )



NOTE 2: (3.1.2.8.6.6)
0 ME

3.1.2.8.6.4.2. AMENDMENT 73 15

3.1.2.8.6.4.3. AMENDMENT 73 15

3.1.2.8.6.4.4. AMENDMENT 73 15
9.8 10.2

3.1.2.8.6.4.5. AMENDMENT 73 15

3.1.2.8.6.4.7 AMENDMENT 73
3.1.2.8.6.6. Annex 10, Volume III, Part I

3.1.2.8.6.8.1 AMENDMENT 73
3.1.2.8.6.8.2 AMENDMENT 73
3.1.2.8.6.9 AMENDMENT 73
3.1.2.8.6.10 Mode S

(CPR)
CPR / Annex 

10, Volume III, Part I, Chapter 5, Appendix 1

CPR /

3.1.2.8.7 (ES) (NT)
18(DF18)

AMENDMENT 77

3.1.2.8.7.1 ES/NT 112
(DF18)

> DF, CF, AA, ME,PI 

AMENDMENT 77
ES NT

PI II/SI=0
3.1.2.8.7.2 DF18 3 6-8

112
AMENDMENT 77
DF18

3.1.2.8.7.3.1 ES/NT 3.1.2.8.6.2
ME 05(HEX)
DF18

3.1.2.8.7.3.2 ES/NT 3.1.2.8.6.2
ME 06(HEX)
DF18

3.1.2.8.7.3.3 ES/NT 3.1.2.8.6.2
ME 08(HEX)

DF18
3.1.2.8.7.3.4 ES/NT 3.1.2.8.6.2

ME 09(HEX)
DF18

3.1.2.8.7.3.5 Event-driven
ES/NT 3.1.2.8.6.2 ME

0A(HEX) DF18

Event-driven



3.1.2.8.7.4.1

ME

ES/NT

ES/NT Paragraph
3.1.2.8.6.4.2 3.1.2.8.6.4.6

NOTE 1: 

60

NOTE 2: 
(3.1.2.8.7.6) 0 ME

3.1.2.8.7.4.2 ES/NT

3.1.2.8.7.4.2.1

3.1.2.8.7.5
(3.1.2.10.4) ES/NT

a) (3.1.2.8.6.7)

b) (3.1.2.8.6.7)

ES/NT

3.1.2.8.7.6 2

56
Annex 10, Volume 

III, Part I, Chapter 5, Appendix 1, Paragraph 
2.4.3

3.1.2.8.7.7 /

3.1.2.8.7.8 Annex 10, Volume III, Part I, Chapter 5, Appendix 1
Table A2-7

2

3.1.2.8.8.1 DF19 112

DF (3.1.2.3.2.1.2) 
AF (3.1.2.8.8.2) 

3.1.2.8.8.2 DF19 3 (6-8)
112 0 7 Reserved 

3.1.2.8.9.1 (DF 17/18 or 19)
1 6.2

3.1.2.10.3.10 MODE A/C/S
MODE-S

3.1.2.10.3.10.1 

3.1.2.10.3.10.2 MODE A/C

GND

3.1.2.10.3.10.3 3.1.2.8.6
3.1.2.8.5 NOTE: SSR

(Doc9684)



3.1.2.11.1.3.2. AMENDMENT 73
4 1200
1 1800

S
NOTE:

35km

82
 ICAO ANNEX10 Amendment 82 State Letter 2007 3 30 2007 11 22

Annex10
2.1.5.1.6 Extended Squitter

3.1.2.8.3 3.1.2.8.4 ACAS 
cross-link operation

3.1.2.3 73  Military
 3.1.2.8.6.6 73 Register time-out

ES Doc 9871

 3.1.2.8.6.7 73

CHAPTER 5 CHAPTER 5 MODE S EXTENDED SQUITTER

5.1.1.1 ADS-B ”position”, “aircraft identification and 
type”, “airborne velocity”, “event driven message”

Data Format, protocols Doc 9871

5.1.1.2 MODE-S ES 3

Class A : ADS-B OUT & ADS-B IN  
Class B : ADS-B OUT 
Class C : ADS-B IN 
Class Table-1 & Table-2

Class
5.1.1.3 Class A Class



A0 –A0  : 10 NM 
A1 –A1  : 20 NM 
A2 –A2  : 40 NM 
A3 –A3  : 90 NM 



08

Squitter

Acquisition Squitter
56bits
CONTROL-8bits MODE S ADDRESS-24bits PARITY-24bits 

Extended Squitter
112bits 
CONTROL-8bits MODE S ADDRESS-24bits ADS Message 56bits PARITY-24bits 

ADS MESSAGE
AIRBORNE POSITION FORMAT
AIRBORNE VELOCITY FORMAT

SURFACE POSITION FORMAT
IDENTIFICATION FORMAT

EVEN-DRIVEN FORMAT



ICAO SARPS 73 77 82
ADS-B

ADS-B ADS-B OUT
Acquisition Squitter

63
ICAO SARPS

(Extended Squitter) 
ICAO SARPS 63

ICAO SARPS 
67

ICAO SARPS 73 77 82 63

 0.8 1.2
1

3.8.2.8.4.2

0.8
1.2

15m sec
0.4 0.6

15m sec
0.4 0.6

15m sec
4.8 5.2

15m sec 4.8

 ICAO

3.1.2.8.6.4.2

3.1.2.8.6.4.3

3.1.2.8.6.4.4

3.1.2.8.6.4.5

3.1.2.8.6.4.6

3.1.2.8.6.4.7

3.1.2.8.9.1

5.2

15m sec 9.8
10.2

15m sec
0.4 0.6

Event-driven
1

2

DF17 18
19 1

6.2

3.1.2.8.6.9

3.1.2.4.1



3.8.2.8.4.1

all-call
DF 11

0

DF11
DF17
DF18 56

112

ICAO
3.1.2.3
3.1.2.3.2.1.4

3.8.2.8.4.3

2
SSR MODE S

 ICAO
3.1.2.8.6.5

SAS

S

ACAS

Event-driven

 ICAO

2.1.5.4.2

3.1.2.8.6.4.1

3.1.2.8.6.6

3.1.2.8.6.7
TCS

60

0

2
0

Technical 
Provisions for Mode S Services and 
Extended Squitter Doc 9871



Table 3-11

SSR MODE S

ICAO SARPS 73 77 82

ICAO SARPS 
73 67

ICAO SARPS 
77

ICAO SARPS 
82

3.1.2.8.5.1
Acquisition
Squitter format

3.8.2.8.4.1
67

all-call DF 11
0

3.1.2.8.5.1
Acquisition
Squitter format

3.1.2.8.5.1
Acquisition
Squitter format

3.1.2.8.5.2
Acquisition
Squitter rate 

3.8.2.8.4.2

0.8 1.2

MODE S

3.1.2.8.5.2
Acquisition
Squitter rate 

15m sec

0.8 1.2

3.1.2.8.5.2
Acquisition
Squitter rate 



3.1.2.8.5.3
Acquisition
Squitter
antenna
selection 

3.8.2.8.4.3

SAS

3.1.2.8.5.3
Acquisition
Squitter
antenna
selection 

SAS 3.1.2.8.5.3
Acquisition
Squitter
antenna
selection 

SSR MODE S




















































