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Secondary surveillance radar (SSR), an essential part of air traffic control, provides aircraft identification and altitude information.
Recent years, however, have brought increased air traffic congestion, which has magnified the limitations inherent in the present SSR

system.
Organization).

planning replacement of the conventional SSR system with SSR Mode S.

Japan, developed and implemented SSR Mode S system.
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To resolve this problem, an improved SSR, that is, SSR Mode S, is being standardized by ICAO (International Civil Aviation
Thus, Japan’s Civil Aviation Bureau, which is administered by the Japan Ministry of Land, Infrastructure and Transport, is

Toshiba has, at the request of the Civil Aviation Bureau of
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SSR operating principle
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Limitations of conventional SSR
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Concept of roll call interrogation
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Example of roll call interrogation scheduling
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Typical performance characteristics of SSR Mode S

0oooooo ooo ooo
ooooo 250 NM 0005045°
0oooonoo 6 rpm
ooo 0000000000
ooooo 1,030+ 0.01 MHz
oooo 15kWs 500
oooooo 0000 DPSK
ooooo 1,090+ 3 MHz
oooooo 087 dBmO 0 oooo
ooooo 081dBmO 0

0ooACOD

0O00ACDODOOOD

ooooo 000soo00ooo
OUFO 110

ooosoooo
O UFDO 4050200 210

0oogA/CcOoOO

goosoooooo
ooooo ODFO 110

ooosooon
ODFO 4050200 210

Ooooooooooao CommO BOOOOO RAOOOOODO

oooooo 2500/0000

NM ooo DPSKODOOOODOD
UF O Uplink Format DF O Downlink Format
Comm-B O Communication-B RA [0 Resolution Advisory

ooosooon =

goosoooo

oo00oooa
— goooooooooo

goboOomocHBO OOOOOGOoOO ooooooo
cHOOOOO

ooOossrROO0O0SOO00O0O0OOO0O0O0O0O0O0O0O0O0O00O00
goboooO0o0D0O00000000000000000O0O00000
goooooooooooooooo

System diagram of SSR Mode S
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Block diagram of transmitter
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External view of power amplifier
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Block diagram of signal processor
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(1) International Standards And Recommended Practices, Aeronautical Telecom-
munications, Annex 10, Volume IV (Surveillance Radar And Collision Avoid-
ance Systems), Amendment 73. ICAO.

(2)  Manual of Secondary Surveillance Radar (SSR) Systems, Doc. 9684, Second
Edition. ICAO, 1998.
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