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Design and Implementation of a DSC Protocol Simulator

Min-Jung Kim* - Seung-Wook Hwang**

Abstract

This thesis consists of the design and implementation of a DSC Protocol
Simulator  for  even more  efficient  implementation of a digital delective  call
ability/capacity.

In this research, we analyse and study the DSC related regulations of the ITU R
recommendation, the consisting radio and SOLAS regulation, and the technical
standards of the DSC transmitter/receiver, which is the main equipments of
GMDSS land communication.

And using thus as to a basis/foundation, we designe and implement the DSC
Protocol Simulator which 1s essential in developing DSC transmitter/recetver.

This research’s results carried out through the verification section and also has
been used in the DSC ME/HE, DSC VHF  transmitter/receiver’'s  commercial

development, done with the cooperation.
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TIME DIVERSITY TRANSMISSION

1. Time spread function ( ime_diversity() )

1 2 3 4 3 - 6 7 3 9 10 n 12 DX Channel

13 14 15 16 17 - 12 19 p i 2 22 | RX Channel

o

2. Bit Time (at VHF)
-TX rate : 100 bps
- Bit Time : 10 msec
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FORMAT SPECIFIER AND CATEGORY

int Formet_Specifier_Code(6]=(112,116.120,102.114 123},
int Category_Codef5={112,1 10,108,106 .100};

cher “FS_Msssage_Tablefé] =
{

12¢
182 . Shinw in e paticuler aree

114 - Ships heving & comman irtarmmt
123 e

Distrass cail*,

“All ships cali”,
Individual stations-
Ships in a panticular geographic ares”
“Ships having a common interst
"Semi-sutomatic/automatic service}

char “Catagory_Message_Table{s) =
{ "Oistre ss'
'Ur-g.n:y
“Safety",
“Ship's business”,
“Routine” }

J8 2.3 MAXEX ¥ ste|D2

(2) ol=dx g degus
Address= GMDSSA| Aol A Qo€ Hdurgoly §4=2) 92be] £AHDW B o)tk

ADDRESS(SHIP’s ID) AND TELE-COMMANDS

For use with the 1'st ch.

ADDRESS(SELF D)

9 DIGIT DSC ID IS USED,
HANARA'S DSC ID IS 440220000,
DSC CODE: 44 02 20 06 00

‘O’ IS INSERTED TO MAKE 5 DIGITS.

—
100 F IE/GIE simpilex
101 FIEGIEduplex

103 | Poling

104 Unable to comply
105 | Endofcall

106 OData Modem
107 -

108 -

108 SE Telephone

mode
10 | Distross ack sup-namt Resoi No 18
HX¥ ol trangport

P-ymmﬂc(‘nfla

112 Distress relay
113 F1BA2BFEC Teloprinter

F1BU2B ARG

Date v.21

NO Im form etion

18 2.4 O=dA ¥ HalHuc

(3) FI vjA)z] H=

rir

Frequency Message Field £ ZZd o]& A4 Flo] o]2oja $£42 x4 T
FoTE Yele =24 309 Ex12 o] FolAt)
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FREQUENCY MESSAGE FIELD

A 2] © a " [
Dot Friasing F ot Casteas picty Cotegory St Endor | Ecrorchec
Fattern soquence Speciter Acdress Sequence | character
2 geiticnl ch | S Chomcters S Characters 1 Choracter
N

Dt cna Jena | onr] Descripton
HM TM | M H | T

i X X X xR The trequeniy :» multiples of 1J0kZ as indicated by the figures fas the digitz. HM, TM M k| 4
Sraguenty LR Frequency made 1S usad 0 the £ RUI28 moda beiow INMIE (1eq

IR SRR RSN

3k | xox ] xix _The MF/HF working channet numbe
Channals A% [ x, x| xix Gy used for rac dation 586

G0 | %% | xix Trie VHE workng channel number

a8 2.5 Fobe HAX] €=

(4) $1#] 8 2=

vk TEot AR slEs gaehis MubE el FuhE FEH(Geographical Call) ]

Aukol 9]z A B (Position Information) 7} 3% w] A & o} 3EgHx]ojo} sl

o
~o

a

Dot F omat < 2 + Endot Error check
Patiern " Speciter = Sequence | chacacter

2 idertioal oh C C 22 Gh . § B Ghisectrs 3 idernticnl | 1 Chamctec

CHs | cH a4 | cH3 | cH2 | o cHe cHs |cna | cua | cnz | om

o xx}xexxix xlx o xxlx xxxlx x[x
NE b Jl{z]s 1 JNS 1]3 55  |n& v 3tizs 1 Xii Al
NWe 1 H Nw SN QU B
S8 2 Lothute Longtude SE =2 Lattute Longtude
ws s sw e

a3 2.6 Fub ojAX] 2= (9% 2

2.3 DSC tAIX[e] A & =&=A
2.3.1 DSC #x)x] ] A4

(1) Distress Call Message
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2 358 9% Distress Call o A% WAz ¥l 33 27 3 2] Addresst}
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DISTRESS CALL MESSAGE

<
nAaTURE

or| owmess
oisTRERS

TRE
coorDmATE

~
Frasms ~o!
e <=

vn.: foc
e [arauence
3 ox. 1mx

v | i | L o
Rx 3139183001001 7.108.108.3 ;' G3€ SIMPLEN: 100
<+

z Crmms 1 Cran S cHaRs I z cHars

uTC: 20 18

I cns [ cma | ena | cwz [ cm

e =[x = [*[*]=
Toe R N N S N I B N I )
08C Coam o€ 2 [T Canae Tongauas

107 Undisionsted distress

38 2.7 = 3F ofA[x]

(2) Individual Call Message

Mutolt DSC &432 U9 $AS A% 2 B4 Individual Call &) 2%
29 28 9 2ol Addresstt 77t TR R FA A 2L AA(FI4)
3Rt 3% oAAe] T

INDIVIDUAL CALL MESSAGE

ADORESS 12’ ﬂ no

SHW® 10 t

TELE COMDY Gt snl’l_!x TEL
W CH

A [] 3 [ £ [ G [ t 3
DOovY CA’ SELFD TELE TELE 1 2| END OF ECC
PATTERN | SEQUENCE SPE;:“‘IR COMDY | COMD2 [SEQUENCE
1 117(RQ)
SOX+ORX 2 CHAR'S scHars | tchHar 5CHAR'S | 1CHAR |1 CHAR | sCHaR's |3 cHAR'S 20X, 1RX | 1 CHAR

\ 2 |
DX : 125
RX : 111,110, 709,108,107, 106,105,104

INDMIDUAL STATION: 120
ADDRESS:
12 34 56 79 90 NO INF ORMATION: 126

- p— » G SHALEX 190
DISTRESS 112 S
URGENCY 0
SAFETY mn
ROU NINE

SELF ID:
SNK’\!HIQWEX‘.‘"’) 44 D2 20 00 0C

EOS: 1172(RQ)

a3 2.8 7iY & ofAlX]

(3) All Ship Call Message

All Ship Call & #$, EE Xu}o

3% A3E BYWE RAo2R 19 29 T 2o
Address7} WAl A] 9o ¥3 52 gt
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AlEeoly el BEt

ALL SHIP CALL MESSAGE

116 All ship cal

DISTRIENS 11

VBRGENLY 1

SALETY HK!

ROY TINE 100 9 DIGITS
SHETS BUSINE SS 1 FIELD

SHIP 1D : 440 224 000
CATEGORY : ROUTINE 100
TELE CMD1  : G3E DUP TEL
T A ;] C 14} F - "7 1 T 7J
Dor PHASING FORMAT LCATEGORY | SELF-ID YELE TELE ICHANNELT | CHANNEL2| END OF ECC
IPATTERN SEQUENCE SPECIFEER COMD1 ([COMD2 SEQUENCE
kA1 127
2crars scmr | sumaxs | romar [1cmar | scears | 3cmaks | 3oxoare hooeae |
hd L L i
oXx ;12 i
RX : 111,110, 109,108, 107, 106,105,104 i

NO INF ORMATION: 126

GIOE SR E X 100
GAF DUPLEX 11

: 440 022 00O
144002200 00

a8 2.9 ¢ 3% gAlX]
(4) Auto/Semi-Auto Call Message
o e A i WAEo R 4] 91 Auto/Semi-Auto Call o 73
10 ¢} 7o} Header$} TelephoneNo. 7} Al %] Lulie)l sshzich

203

oL

AUTO / SEMI-AUTO CALL MESSAGE

e —— e — -

v
123: AUTOSEMI AIIIO(EII

9DIGITS
FIELD

|
£ 123156780 |
PR 2T

W | A B c n
nor PUASING TORMAT ‘ADDRLSS CATEGORY|SILT I
PATIERH | SEQUENCE | SPECIFIFR | !
”
I AR _— ] i
|
1125 |
X 111,110,109, 100.107.106,105.104 : |
o |

o

3
TILE

i F I3 H i J K
{ TELE [CHANKELY |HEADER ITELEPHOME| ENDOF | ECC
comp1 !comMn? i HO SEQUENCE
1 FRECTE
&

1iHER

90IGITS
FIFLD

[ o §oHeE luuus

v i
NO INFORMATION: 126 |

i’.",‘ }-__ Lo

|
N
2l

.
L ___J'
p—

. 440 220000
: 140220 00 00

Geographical Call 9] 4§ dAFHIS
211 ¢F 7ol Addressol Y=o AxE

O =L =] -
NI S

e =

vt

57§¢] DSC 7=

gt 238084
FAR 7} v A] 4]

A=
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GEOGRAPHY CALL MESSAGE(MF/HF)

A B C 1] E F G H 1 J
DoT PHASING FORMAT |ADDRESS [CATEGORY | SELF-ID TELE TELE |[(CHANNEL1 |CHANNEL2| END OF ECC
PATTERH SEQUENCE SPECIFIER CoOMD1 | COMD2 SEQUENCE
102 117(RQ)
EOX+BRX 2CHAR'S 5 CHAR'S 1 CHAR 3 CHAR'S 1 CHAR 4 CHAR 3CHAR'S 3 CHAR'S 3 DX.IRX 1 CHAR
DX : 125,125,125,125,125 SELF ID: l l £oS: 127
RX : 111,110, 109,108,107, 106,105,104 43 02 20 00 00
v WORKING FREQUENCY
INDIVIDUAL STATION: 102 v
DISTRESS 112
cus |cma| cns | cmz | cm URGENCY 110
SREETY 100
ROUTINE 100
o [r]ef+z]s]*]e]e]" SHIP'S BUSINESS 106
NE =0 | o - ey o
NE =0 > e
SE =2
29z H=e 0 ©

a8 2.11 XY 2 ofAIX]

(6) Group Call Message

Group Call o] 7% 94 328 9% Aoz 17 212 3} Zo] vAjA] XHho] 1}
Ebun, Addressoll Group Address®] DSC ZE #27} =€)

GROUP CALL MESSAGE

A C D E G H 1 J
DoT PHASING FORMAT (ADDRESS [CATEGORY | SELF-1D TELE TELE [CHANNEL? | CHANNELZ| END OF ECC
PATTERN | SEQUENCE | SPECIFIER COMD1 |[COMD2 'SEQUENCE
14 17(RQ)Y
EDX+8RY 2 CHRR'S SCHAR'S | 1CHAR SCHAR'S | 1CHAR [1CHAR | 3CHAR'S [3CHER'S | 3DX.1RX |1 CHAR

DX : 125 FREQ1:

RX : 111,110,109,108,107, 106,105,104 SELF ID:

* 44 02 20 DO 00
FREQ2:

INDIVIDUAL STATION: 120
GROUP ADDRESS:
0004 56 78 90

EOS: 117 (ROQ)
DISTRERS 112 122 (BQ)
HRGENCY 11 127
SAFETY 164
ROUYINE 10
SHEYS BUSIHESS1D8

08 2.12 28 25 AR
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A2t
(a=)
SotE MAX
1% 3 M

SE ANA
as

RO AINA
L1

UNE uAns
28 HHEUN | —— ——— e — = 8 AWI0M
ELER-T A2 V&

S S

a2l 2.13(b) Calling Procedure

2.4 DSC =Z2E& AE30lH

DSC Z2EZ A Eyolg: DSC AR 27 2 %A AHEA QEH 2 34 S
913t PC 2@ DSC Z2EE #Wg 2 2 FSK A3 £ 7|5 Agste DSC
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Modem H-322 A ElCh

(1) DSC 29 2] AA o 73

DSC 28 ¥ 849 R #4908 PA4Y 4 2k Dot Pattern, o] A7
W Brror 4% 2% 5& wEo] &% dolHE fuse W4 FE POy 44
131

S5 R, Elel ol WAElE Hgste] FEC RER A6l J)5 ¥ FSK A%

Wx B8 o AEE A ORI A5 Wdeks 5 2tk 24 B fa
) wel A Q1 o HEE FSK - (REHAS 1A A9 49 e da

Task 9= 4 itshed L}E}EH Ziol‘?}.

Message buffer
(address. i1d. messages)

%«

Output buffer
10 ortax20) (Size of trame) (address. ic. m. )

[ FROCESS & TIMING CONTROL

SYSTEM CONTROL
Communicate with RF module & key processing & display control
T -PC

T3 2.14 Data Protocol Processing (TASK level)
(2) DSC =% Editore] 74

DSC =& Editorsz DSC $% 7% A®sh: 3 Ag8g oo e Ay &

e déste dE 2 ‘T‘*]Ti T+ é‘»ﬂt}. z} DH*IXWEA% BHsAY Bkl
& MES e A 74 A AR mhE 149 DSC 2= WER oia] ¥ ol
DSCEYIe® dEHc) o m Hibi= Ay *lﬂl*oll T wAz ZRERES
RS-232 &4l% Eslo] DSC Bdos AEsh) MAAE 418 A9 ol9} vy
DSCH el A RS-232 E41& Eabo] 7+ TR E o] 2AgT)
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3. A2

239 DSC ZZEZ A|EHolE 9 7% A¥L AA, PCY DSC Editord] 7l5 2
3 Ex, 29 Fol go]g W3 ¢ FSK W&z 34, AA|, 71&9 DSC $54171¢%
ol

0

[
o] 7 AYLoz Fy3grt 1Y 2158 DSC Z2EZ AEHIHAA DSC &
Z Editord %7)8% 2 Distress WAIA Editor 39 Jehliz low, 19 216
= md Hol 83 2 FSK A% @3 2o A% 33 2HE Yepn Yo

a8 2.15 DSC % Editore =7|39 ¥ DistressoilA|X| Editor &H

Vpp : 150mV
Voits/Div : 80.0mV
Fime/Div : 5.00 us

a7 2.16 2 Ro| 9ME W FSK 4% #HE 2o A ni¥yel 24

o|AT} 7to] F&EE DSC TREZ A|EH e 7]%S JRC(Japan Radio Co)AH
DSCAHele] EAANYE Eate] AZs Btk 29 2172 JRC DSC VHF #Bl=
By £281 32 fAXE AR DSC A EHEAA A Aot
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“ RECEIVED MESSAGE (RAW DATA FROM JRC) !

AUTO/SEMI-AUTO CALL 1 INDIVIDUAL CALL
!
Pi FS 120
Fs 123 e :
e ADDRESS. 440330000 B . ADDRESS: 123456789 ;
" CATEGORY: 100 CATEGORY: 100 I
e SELFID: 000000000 SELF4D: 000000000
TELECMD1: 101(G3E DUP) TELECMD1. 100(G3E SIMP)
I TELECMD2: 126{NO INFORM) TELECMD2: 126(NO INFORM)
" WK CH: NONE WK CH.: 11
t TEL NO §1-418-2222 EOS: 117(RQ)
e EOS: 117(RQ)
EVEN(108)
00D (106)

a7 2.17 JRC DSC VHF |28 &

A
=4leh Bat

rn

| 22 ofAIXIS HMZHEl DSC AlE2f0|E{of|A

on

Ot -\ 4
WA= DSC OVHE, DSC MF/HF 4520 32 4h8 sjuke] olslow zlalyl 1)
FO.0M, GMDSS A3l Fale] = Eal Aol DSC 4441 23] yhy
(RR)SOLAS g8 @4 0% [TU-RHIL, 71475 5 DSC 3ha 3448 2A) oy

Shar oli% —;-_;’»7»1 B DSC EFal @A ek o M40 DSC EizgER AR o

ol A AHENES )3 f@}?? Tow g28¥l DSC MF/HF. DSC VHF

(AN v 1
Gl Aol et vivtel] o] &x2en] B s Lale] U4y MUlEE i

o WAL ¥ 158 Qos NaT ol Fadulel Al e 8as
}
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