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Introduction- SSR Mode S Operation
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acquire all aircraft in coverage

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

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

¢ 24 bit address and

* Position of the aircraft

(Roll call)
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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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Main functions on the window SSR Table
Regular and new functions - NewMod Facility and Test Mode Facility
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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 = s =8ARCH
‘New assignment

ol 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 N rrogator capability

sl

Cluster |

Select Text_SSR

| |

IInterrogator"ca'[:'b'é'linility ) __|
) sl 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

SrE a0 A T ErAeR ST ——rrET—— e
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Main functions on the

Regular and new functions — New facility

Active Region ==APAC

Go to Reglonal SSR list
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window-SSR Table

0

Delgt~ -~ sonmia.

Enter [circular] coverage

&W Summary ca'.culauons) ( Save

Set in the field "Set Coverage” the range (NM) of the SSR or

m‘-(
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) Google Earth.
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AT 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
Select Text_SSR
= y Margin (NN
The selected SSR Mode S Il Code is compatible 32
FIR

Terminate H No Print l l Print




S &
- L)

RECONNECTINGTHE OR‘Lﬁﬁ“

]‘r .

Main functions on the window SSR Table
Regular and new functions — Mod / Add Facility

File Edit View Insert Format Records Scripts Tools Window Help
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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
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EF10
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Click "No Print” in case no calulation results are 1o be printed on a map,
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Search completed

—
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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
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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
Delete Record G v
LONGITUDE %] DOC (NM) 2| Cluster 2] ATS Unit served

US 4| KEY REGION Al o« 4 | NAME location LATITUDE
(ono 5127 Jlar ]GO ) N | 0] O L
J(osD21'31" ] [N] 00202250 ] (E]( 200 | I
|l

State User M

AFI

mo @

DE@[ 01 )(Benin ][ BEN ][cotonnu
(e lzaae laer W0 aa Veania *:u | P— Maaroaraan I(ufansmosmarl 21l an T
- - m] X

k| Frequency Finder
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. 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)
Regular and new functions — Export submissions

Insert Forma ndow

New/Mod Facility TEST Mode S Facility Summary test results r
LY

|

:

=

[
[ warPin |
- ( B s
ARl - . e
o @ a q [_w_] Export submissions -
found [ o
us 4] ke REcion [SSR code ) 4| COUNTRY 4} NAME lacation LATITUDE  LONGITUDE 4} DOC (NM) 4| CI = Unitsarved Interrogator R

[m] 502 [am [ W02 JicactesTan zza_[Test Jzs00000" [n]osspooooe] 200 | [ wonty Jrest

<110> Open excel file

An Excel file wil be created containing your submissions which you can attach later
o an emall message to the Regional Office.

Click "Open’ to look at and save the Excel file
Click “Cancel” to cancel.

Notes:
1. The Excel file is saved in the folder Ci/Frequency Finder/Save Submissians of your

2. From this folder you can attach the Excel file to your email to the Regional Office.

—_—
Cancel Open

o P 1 [ TEST Mode S Facily T
BB mode s code list: (ulouas 4 [
Ay P e N errne I Ecorecinies o vie Jll Speci Funcions ()
total Wi sy
o @ @ AFl 1 (_w_] l - Export submissions - l &
Delste R d i Surveil
—

US 4 KEY REGION 4| COUNTRY 4| NAME location LATITUDE  LONGITUDE %} DOC (NM) 4 } Cluster 4| ATS Unit served Interrogator RE
J[2200000" [ nJossooooo[e] 200 | || [nonty Jrest
S - ¢ SSRAMZZA02-05-202270338PMx.. B — O
Insert Pagelayout Formulas Data Review View Q) Tellm Chou.. S Share
B X Calibri -0 - = % ¥\ Conditional Formatting * ra o 2 N
Sh-BIU-AA J#Format as Table -
paste = A = Algnment Number =,y ¢\ ol Ediing “ Home | Share  View
. . > N
Clipboard 7= Font 7S * u A scveio: | 9 Delece = . ¢~ HB selectall
fl- Select none
A z & v PintoQuick Copy Past SO Sk New Properties
1 fe | sectorl RS ol ples . Invert selection
A B c D |~ Clipboard Organize New Open Select
1 Sectorl Sector2 Sector3 Sectord ) )
2 = % %0 4 1 « frequencyfinder > SaveSubmissions v o
3
A & Dropbox O Name Date modified
5 s Bk Micr
2 Se— 7 SSR AFI ZZA 02-05-2022 70338 PMxisx 2/05/202: v v
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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 | 8T
Return e
Halt Sumi ) ——
Mode S code list: ..f,,.. [ Nownod Facitity  JE( TEST Mode S Facility J summary tost results ] p §
— PR B o Rssnmeimeson i soecu runcion A7)
= —_— \ ; sy
o l_ﬁ_ E = " feence [ -Export submissions - | NIT5
Delote Record JELS CtryiLoc/ll Code I Surved!

omnwlglmmglcwulmuuw Interrogator
| N 002022557 | B | | I | Nonly |

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

)(Benin | ®en |[cotonou S— 1 |(w)[oozozzsr)e] s | )i [wony

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

DD 5101 \lAl'l ,E[ 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
'&"- uercy Finde: 7 - e | <\
...................................... | Fllename_SSR. 20225 10471 133812 ] EXPORT SSR Table (Mode S II, Mode S SI, A/C and AD¢

Date_SSR: 10 May 2022

Sdpﬂmorto T —

Sort order: COuntry-Location-IIISI Code m. eloct Export Formeq |
D ) o) (omy_) @Bwn FP (Fletaker 12

@D £« ( ) C 3¢ JF, Export Excel I

Sector! 200  Sector2 200 SectorS 200  Sectord 200 SectorS 200  Sector® 200 Sector7 200 Sector8 100 Sectord 50 Sector10 200 2:: ::‘:
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EEmoOED DS D s S
Sector! 200  Sector2 200 Sector3 200 Sectord 200 SectorS 200 Sector6 200  Sector7 200 SectorS 200 Sectord 200 Sectori0 200 Sector!! 200 Sectori2 200
3 200 Sectortd 200 Sector!S 200 Sectorit 200 Sector1? 200 SectortS 200 Sectort® 200 Sector20 200 Sector2! 200 Sector22 200 Sector2d 200 Sector2d 200 ‘
gﬂ’aﬁ:)@:) @@E )CEERD) (Esicncu t»urmm 8 ———
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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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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.
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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.



