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Introduction- SSR Mode S Operation

Intermode interrogation - Intermode interrogation - Mode A/C/S all calf Mode S only all-call interrogation Mode S selective interrogation
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How SSR Mode S interrogator acquire all aircraft in coverage

Mode A/C and Mode S activities (All call)

To perform surveillance of SSR Mode A/C equipped aircraft Mode S
To acquire new Mode S aircraft

24 bit address and

Position of the aircraft

(Roll call)

Selective
Interrogation

*‘% ... o

24bt addre /
Reply
551
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Mode S llcode=1

All call

SSR Mode S
oae - L] SSR Mode S




RECONNECTINGTHEWORLD ~— "™
Py YT

Selective addressing

Both the SSR Mode S ground station and the aircraft are capable of identifying each
other.

Aircraft side : 24 bit address is required
Then...what should be used for ground side???

IC codes are required

Anq isition of the aircraft Selective
Interrogation

T

T3] Ncode=1

-:'i\\

S5R Mode 5
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What is IC codes

The SSR Mode S ground station is identified by its interrogator code (IC), which can
either be an Interrogator Identifier (I1) code or a Surveillance Identifier (SI) code.

H

Four bits are available for 16 different Il codes.
- Il code O requires special handling.

- Il codes 1-15 for assignment to fixed Mode S ground stations with
overlapping coverage.

Frequency Finder is the tool to manage those
Il codes.

In some regions certain |l codes have been reserved for specific purposes and are
not available for general assignment.

For aircraft complying with the provisions of Annex 10, Volume IV, Amendment 73 (or
later) an additional 63 codes known as S| codes can be used, which adds significant
complexity required for the assignment and operation with Sl codes.
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Coordination of Il codes of adjacent
SSR Mode S interrogators

- When adjacent Mode S ground stations have overlapping
designated operational coverage

- Between adjacent States and regions

- Should coordinate with other authorities such as Military
radars...
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SSR Mode S interrogator clustering
(interrogators with same Il code)

Designated operational coverage
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Sectorized use of Il codes

Designated operational coverage
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Start page and SSR Home page
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Main functions on the window SSR Table
Regular and new functions - NewMod Facility and Test Mode Facility

O
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Main functions on the window SSR Table
Regular and new functions — New Facility

File Edit View Insert Format Records Scripts Tools Window Help

0D SSR NEW/MOD SSR NEW/MOD SSR NEW/MOD ssr ([T B

Start Home ( Go to Regional SSR list ) ( Delete draft facility ) e ‘\.\
‘:@ £ NEW/MOD SSR G-

(View Summary calculalinns) ( Save as draft facility ) Mode S Il, Mode S SI, A/C, ADS- \ K .}

A

Go to SSR Codes

mnl Iound

( Mapping ) (Suve as registered facilily)

. STATION DOC - mes =aBARCH
‘New assignment

Leuln COVERAGE :] NM I Mode S Il Mode Code Margin
o oy ey Search Range I FF1 Matching codes
RFi ] Sector1 | i Sector13 ;| ] Si

[ COUNTRY ] f Insert the SSR Mode of the interrogator SIA ¢

(NAME Iocation) | Is the Mode § interrogator si-B

‘Il only capable or o |
LATITUDE -11/SI capable
LONGITUDE) |

SSR/IADS Mode

Mode S ll code ~

SSR Il or 8l Code Click "Il only" if the Mode S interrogator is only capable for Mode S Il codes
Click "1l/SI" if the Mode S interrgoator is capable for Il codes AS WELL AS SI codes.

s1D |

REMARK ’ rrogator capability

sl

Cluster |

Select Text_SSR

]

IInterrogator"ca'[:'b'é'linility ) __|
) wsi PolyiD | V ]l oot /S| Codo

Search range 01..15 Blocked

ChBy Submissio

If the interrogator is only capable of using Mode $ Il codes, a search is undertaken for Il codes that do overlap with matching Sl codes.
If the interrogator is capable of using II/SI codes, a search is undertaken for Sl codes that do not overlap with a Mode S ll-only interrogator operating on the matching Il code.

SSR Mode S Interrogator Identifier (II) and Surveillance Identifier (SI) Code list
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Main functions on the window SSR Table
Regular and new functions — New facility

Active Region ==APAC 0
4 Go to Reglonal SSR list ‘ Delgts <=~ somime. 1
- @ E Enter [circular] coverage
7~ (View Summary ca'.culauons) ( Save .
1otal  Sound Set in the field "Set Coverage” the range (NM) of the SSR or
| 56 B 1 (

»
i‘ /e,
g

Mapping ) (Save as ADS-B facilly.
Click "Enter” to set all sectors for the coverage to the specified
s — . : . STA
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250 |
COUNTRY )| = .o [ aFe | cancel | | Enter |
L )

location] | tF 1o 1
(LATITUDE | 30D 22|' 45 |''N |

LONGITUDE oeoﬁD 49| zrl"vl

[Test icAO Interrogator
FrilasTss Click "Print" to print the calculation results on a map.
Cluster | * Click "No Print" in case no calulation results are to be printed on a map.
Click "Terminate" to terminate the compatibility calculations

SSRIADS Mode |
Mode S Il code ~ |
$3R ll or { Print on map

04 Do you want to print to results of the compatibility calculations on a map with
Google Earth.

Select Text_SSR
= y Margin (NN

The selectsd SSR Mode S Il Code is compatible 32

Terminate H No Print l l Print
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Main functions on the window SSR Table
Regular and new functions — Mod / Add Facility

File Edit View Insert Format Records Scripts Tools Window Help
NEW/MOD SSR NEW/MOD SSR NEW/MOD SSR NEW/MOD SSR QU333 \ENIE] Isync Manu

tart Home ( Go to Regional SSR list ) ( Delete draft facility ) 7
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(View Summary calculalions) ( Save as draft facility ) Mode S I, Mode S SI, A/C, ADS-
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FIR | { PolyD
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Main functions on the window SSR Table
Regular and new functions — Mod / Add Facility

NEW/MOD SSR NEW/MOD SSR NEW/MOD SSR NEW/MOD SSR U@V ENIEl [ Sync Manual I ST

Start Home (o 1, Regional sSRlist ) (Delete draft facility ) NEW/MOD SSR s

ir e
@I‘ — (View Summary calculalions) ( Save as draft facility ) Mode S I, Mode S SI, A/C, ADS- ‘\.\ ,}
total foun o
E7H ( Mapping ) (Save as registered facilily) o

Go to SSR Codes

STATION DOC SEARCH
((coveraGe ) (250 | NM

Mode Code Margin
FF1 1103 7% Matching codes
FF2 1103 59

Sector13
Sector14
Sector15
Sector1é
Sector17

Sector1

Sector2
FF3 1113 374

Sectord

SSRIADS Mode Sector4

Mode S Il code '
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Sector6 ;.

Sector18

Print on map

03

L Do you want to print to results of the compatibiity caloulations on a map with
rrogator capability | Googe tartn

FF10

ll only Click *Print” to print the caiculation results on & map.
Click "No Print” in case no calulation results are 1o be printed on a map,
Click “Terminate® to terminate the compatibility calculations

Search completed

—

The selected Mode S Il Code is compatible 76

a Tactad

Terminate No Print Print
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Main functions on the window SSR Table (cont’d)
Regular and new functions - Mapping

~

7 Frequency Finder - a *

File Edit View Insert Format Records Scripts Tools Window Help

User Manual | Sync Manual [ ST ~

ulun:--AFI S5R Table SSR Table SSR Table SSR Table SSR Table State

Us 4| Key Recion [_SSR code ) 4] COUNTRY LATITUDE  LONGITUDE £} DOC (NM) £} Cluster 4} ATS Unit served Interrogator  RE
[(Jle]s007 far ()03 J[cnad - |[1200510" ] (W][o15D0z367](E][ 200 | | ony
DE@E[ 01 )[comoros ||uumn| |[11D3208" |E][mmr.u»|@[ 00 | I J(womy )
DE@@[ 03__J[congo ||anwim |[04D14°06" Iml‘“s"ﬁ"""lg[ 200 J[ JI J[u only ]l:
[Jle](s010 jar () (03 )[cote divaire Jen ][Abigjan J[0so15'53" (W] oospsssa| W] 200 | i Joreny T
DE[E]E[ 14 )[eTHIOPIA I@lAﬂdlsmbﬂ | 08058136 |E][mmrss||z|[ 200 | [ =
' [Jle](s01 Jjarr ](C) (o4 (wabon J( e )[uibrevitie J[o0027'3" (W] 00sp2aua™(E]( 200 | | ey | 1
(L[ (o012 ar | (o2 Ghena Jena Jfacera J[ospagas” )(w][ooomtooar]w] =0 | Jweny )T
[ e]s03 Jfar | (C05_)[anana | Cora | [Tamate |[osp3324 )[n)[ooomsTs07](W] 200 | i Comy J[
DE.@.'“““‘“ | sur)conakey J[0sp3a's6™ |[n][o1308737 ][] 200 | Il aos
(= ](s01s Jfarr ) (os) (EEEER cuines JCsur JKankan J[10026'46 w][oosorers-]w][ 200 | Jzos )

J

J

]

m Mo e it oo =y
Start Home GLOBAL s [ seiecr | | I ¥ ||(1/
total -

mo 0[] -, (o) | | (o sbmzsion—) o
found Single Station | g::.“
Found Stations ‘enteret

1

|

(][ (sote et ) (05) (EEEER cuinea J[o J[uave J[1102025" J[N]oraorrze)w] 200 ||| (wos )
(e [s017 |[ar_|(0s) (EREER) cuinea JCsur ) [nasréors J[o7048'53" (] [oospaz1|[w][ 200 | Il (aos ]
(= ](s01 Jjan | (05) (IR cuines JCou J[vengema J[osoaroe J(w][sr1mosor-](w] =0 (aos |
[(Jle](s019 Jjar () (C03_)[cuineaBisseu | sus )[Bissau |[1105415" ][N][o15Dsss37|w) 200 | [Oemy [
DE@E]@[ 03__)(IcAOTEST AFI | 228 ficac test |[38p3838" ][] (001003017 W] 100 | [womy )T

ong _ SSR Mode S Interrogator Identifier (II) Code and Surveillance Identifier (SI) code list, SSR Mode A/C and ADS-8




T ey H’T'—T

3

RECONNECTINGTHEWORLD

Main functions on the window SSR Table (cont’d)
Regular and new functions - Query

File Edit View Insert Format Records Scripts Tools Window Help
state | SSR Table SSR Table SSR Table SSR Table SSR Table
@ Halt et 15 New/Mod Facility TEST Mode S Facility Summary test results
i\a - ;

Mode S code liSt: geora #
rt Home 538 SELE m Export facilities to file Special Functions

total
[ - Export submissions -

o0, { Query

§ 2
US 4] KEY REGION Al = 4 | NAME location LATITUDE  LONGITUDE £ DOC (NM) £ Cluster £} ATS Unit served
(ono 5127 Jlar ]GO ) L | 0] O L

[ J[e](s000 J[ar1 () (o1 )(enin J( Ben ][cotonou J(osD21'31" ] [N] 00202250 ] (E]( 200 | I

‘"ﬂﬂn,"‘l1" Im[ﬂﬂ,n,,"o"]ml faa " ”

e lcasa faer W0 M ax Weania aen [antanan

State User M

AFI

mo @

) e
2 Frequency Finder - m] X
File Edit View Insert Format Requests Scripts Tools Window Help

user EETIEE TIRETEE ss” QUERY ssR QUERY SSR QUERY SsR QUERY [Tl bl I Sync Manual [51'-
r— .
P "
= U
4
%y

Return to
Mode $ codsllst:  SoTs QUErY F #
Query the data base for SSR or ADS-B facilities ( I(’Tr"' }
\s\ — ‘_"

TR Start o
i:l <

QUERY DATABASE QUERY DATABASE QUERY DATABASE QUERY DATABASE QUERY

Enter your QUERY ==APAC Region

Query Database
(FEoon_):¢ Country

COUNTRY )
u
Select SSR Code
NAME location J

Select criteria for the query from the fields in the box Query Database: 1
1. Select geographic parameters (Region, Country Location) first, ifreq L
2. Select SSR Mode (Il or Sl or A/C or ADS-B), if required

Last Query - parameters

3. Select SSR Code, If required

Use this window to only enter criteria for your query Click here to use the parameters of your most
recent query; you can modify these parameters
in the box “Query Database™

Country code: Select SSR Mode

Location

SSR Mode (ll, SI, A/C or ADS-B)

SSR Mode S Code

Frequency Finder has been activated for the Roﬂ\nn|==AFl

S5R QUERY SSR QUEI
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Main functions on the window SSR Table (cont’d)
Regularra‘n‘d new functions — Export submissions

Table

TEST Mode S Facility

State

New/Mod Facility Summary test results

- e
ARl -Ex b - 8
4 Query port submissions
s i
[ e
Us 4] KEY REGION 4] COUNTRY 4| NAME lacation LATITUDE LONGITUDE £} DOC (NM) £/ Cl :‘/-unnmm Interrogator R
[m] 502 [am [ W02 JicactesTan | zza Jrest J 200000~ JnJossooooo e 200 [ wonty Jrest
<110> Open excel file
An Excel file will be ereated containing your submissions which you ean attach later
‘o an email message to the Regional Office.
Click "Open” to look at and save the Excel file
Click “Cancel” to cancel,
Notes:
1. The Bxcel file is saved in the folder C/Frequency Finder/Save Subi ns of your
2. From this folder you can attach the Excel file to your email to the Regional Office.
Cancel Open
e —
o Mod | TEST Mode S Facility JBBl Summary test resuits J P
Mode S code list: rucor # = i s
w (O G CTrD ECTETTTS (Gl
total 5 ’
o] 1 (Cqueny ) (- Export submissions - l b <]
Delete Record JRC ke
enterec
US 4| KEY REGION 4| COUNTRY 4| NAME location LATITUDE  LONGITUDE %} DOC (NM) 4 } Cluster 4| ATS Unit served Interrogator RE

J2200000" [ nJossooooo ] 200 | ||

[nony Jrest

S - ¢ SSRAFI ZZA 02-05-2022 70338 PMx. 3] - O
Insert Pagelayout Formulas Data Review View Q) Tellm Chou.. S Share
oy X Calibri -0 - = % ¥\ Conditional Formatting * i o . N
BIU-AA #Format as Table -
Pa?le = A A A!ngn'menl Nun'xbev A Ce'lls Ed:fmq “ Home | ‘Shaie  View
. T 2 y
Clipboard Font ~ )( u A scveio: | 9 Delece = . HE setectall
1l Select none
A = g v PintoQuick Copy Past o e New Properties
1 fe | sector1 RS o) il 2 Invert selection
A B C D - lipboard Organize New Open Select
1 Sectorl Sector2 Sector3 Sectort ] _ )
2 700 700 700 1 | « frequencyfinder > SaveSubmissions v o arch SaveSubn
3
1 & Dropbox O Name ate modil
5 0; 5 PM Micr
. & it 07 SSR AFI ZZA 02-05-2022 70338 PMxlsx 2/05/2022 ! v

G @
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Main functions on the window SSR Table (cbnt’d)

Regular and new functions — Export facilities to file

| 99 Frequency Findes a

| Fle Edit View Insert Format Records Scripts Took Window Help

m SSR Table SSR Table SSR Table SSR Table SSR Table State User Manual | Sync Manual § ST
Return =
Halt Sumi ) ——
Mode S code list: ..f,,.. [ Nownod Facitity  JE( TEST Mode S Facility J summary tost results ] p §
Start Home @ v EEED GETITES T ) @ A )
=t | e .
o l_ﬁ_ E = " Sans) [ -Export submissions - | NIT5
Delote Record JLE CtryiLoc/ll Code I Survel!

LONGITUDE %/ DOCMQLCWNANUMW Interrogator
| N 002022557 | B | | I | Nonly |

f 1l CodeiCtry/Loc
Us 4| KEY REGION [ SSR code | 4 COUNTRY 4, NAME location I
B | 5000 JAFI 07 J|Benin | BEN |Cotonou

)(Benin | “sen |[cotonou — 1 |(w)[oozozzsr)e] s | | [wony

)(BoTswana | B0t |[Gaborone (s][oasosssz)[e][ 200 | ] |[womy fSirse

DD 5101 [am @[ 00 )(BOTSWANA | 8ot |[Letinakane (s )[o2s035217)(] 200 | ] (v onty Jfietina

[ Velsto2 lam W M o0 VeoTswana I mor llmaun (slozaoowar-VEll 200 | 1 Mwont Vnaun
ol Frequency Findes \J = 9 2
...................................... | Fllename_SSR. 20225 10471 133812 ] EXPORT SSR Table (Mode S II, Mode S SI, A/C and AD¢

Date_SSR: 10 May 2022

Sdpﬂmorto 0y ;
Sort order: COuntry-Location-IIISI Code m landscape oot Rxpors ores
(Cm J €D | @EETET [ CELa. (Cioceson ) m‘ Dpai T (Phetier 1)
xce|
@ £53Cc C—( T( Exg:nXML |
Sector! 200 Sector2 200 SectorS 200 Sectord 200 SectorS 200 Sectors 200  Sector7 200 Sector8 100 Sectord 50 Sector10 200 Export CSV
Sector!d 200 Sectorid 200 SectortS 200 Sectorit 200 Sector!? 200 Sector18 200 Sectort® 50 Sector20 200 Sector2! 200 Sector22 50 3 mp o e)l
OO ) CDE=R D G |
Sector! 200 Sector2 200 Sector3 200  Sectord 200 SectorS 200  Sector6 200 Sector7 200 Sectoe8 200 Sectord 200 Sectorid 200 Sectori! 200 Sectort2 200
3 200 Sectori4 200 Sector!S 200 Sectortf 200 Sector!? 200 SectortS 200 Sectort® 200 Sector20 200 Sector2! 200 Sector22 200 Sector2d 200 Sector2d 200 ‘
&D@ @@E )CEERD) (Eeicacu (..uzt.‘u 88 ==
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Main functions on the window SSR Table (cont’d)
Regular and new functions - Export facilities to file

SSR Mode S Interrogator Identifier (II) Code list

Fllaname_SSR 2022 5 10 AF1 133512 EXPORT SSR Table (Mo

Date_SSR 10 May 2022

Set prin
Sort order: Country-Location-Il/SI Code @D iandscape
KEY ) (Recion ) ((_ssRusicode )((COUNTRY ) G

. )( ) ( J)( OC
T SSR_I_Code Ctry 2022 5 10 AFI 1335... Ed| —
HIESsEinSivd 200  Sector6 200 Sector7 200 Sector8 (100 Sectord |50  Sectori0 i
Page Layout Formulas Data Review View ‘;/ Tellm Chou... }-1 Share  |HEERNCR. _ 0 Y |
-0 - = 9, [;'%Conditional Formatting = ii' Jol | Share View OE
A A o oy ’:‘ Format as Table - e - |:
) " - i .
) |gnvmen un'1 er ’:—‘Cell Styles - ? s |v|ng E J Moveta~ | 3¢ Delete - ’-T_f_] \ﬂ HH Select all |
W 7= Select none |‘
N Styles Al Paste i Copyto~ Rename f:&‘g Propvemes " DD I E
f‘ SSR1I_SI v | hard Organize New Open Select |
B C D = « FrequencyFinder » SaveExcel v L £ Search SaveExcel |
] SSR Il codle DR Key . 2
r
i D '5127 Name Date modified Type ~ |;
01 E 5000 1
04 E 5119 F SSR_II_Code_Ctry_2022 5 10 AFI 133512.xlsx 10/05/2022 1:36 PM Microsoft | v |‘
"o c "tann ~ B
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Background information

Refer to Annex 10 Volume 4

2.1.2.1.1 Recommendation.— Administrations should coordinate with appropriate
national and international authorities those implementation aspects of the SSR system
which will permit its optimum use.

2.1.2.1.2 The assignment of interrogator identifier (ll) codes, where necessary in areas of
overlapping coverage, across international boundaries of flight information regions, shall
be the subject of regional air navigation agreements.

2.1.2.1.3 The assignment of surveillance identifier (SI) codes, where necessary in areas of
overlapping coverage, shall be the subject of regional air navigation agreements.

Note.— The SI lockout facility cannot be used unless all Mode S transponders within
coverage range are equipped for this purpose.
2.1.3.3.1 Requirements for mandatory carriage of SSR Mode S transponders shall be on

the basis of regional air navigation agreements which shall specify the airspace and the
airborne implementation timescales.
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Background information

Annex 10 Volume 4

3.1.2.11.6 Lockout coordination. A Mode S interrogator shall not be operated
using all-call lockout until coordination has been achieved with all other
operating Mode S interrogators having any overlapping coverage volume in order

to ensure that no interrogator can be denied the acquisition of Mode S-equipped
aircraft.

Note.— This coordination may be via ground network or by the allocation of
interrogator identifier (Il) codes and will involve regional agreements where
coverage overlaps international boundaries.

RECONNECTINGTHEWC
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 Referto Doc 9924 Aeronautical Surveillance Manual
for more details related to:

- SSR Mode S

- ADS-B

- ACAS

- Multilateration (MLAT) etc...

Also for your convenience, we provided “Appendix J
Chapter 8 of the Unedited version of second edition of
Doc 9924 ” during the workshop.
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Thank You!



	Slide 1
	Slide 2: Workshop/Training on  “Frequency Finder 2023” application
	Slide 3: Planning Criteria  for SSR Mode S II Code 
	Slide 4
	Slide 5: Introduction- SSR Mode S Operation
	Slide 6: How SSR Mode S interrogator acquire all aircraft in coverage
	Slide 7: Selective addressing
	Slide 8: What is IC codes
	Slide 9: Coordination of II codes of adjacent  SSR Mode S interrogators
	Slide 10: Process for II code acquisition and lock-out
	Slide 11: SSR Mode S interrogator clustering  (interrogators with same II code)
	Slide 12
	Slide 13: Practical examples of Interrogator Identifier code assignments
	Slide 14: Frequency Finder SSR II Code Module
	Slide 15: Start page and SSR Home page
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Background information  
	Slide 28: Background information  
	Slide 29: Background information  
	Slide 30

