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A Study on the Parsing Tool for No.7 Protocol
Messages in the Mobile Communication Networks

Fun-Jun Yun

Department of Telematics Engineering

Graduate School of Industry, Pukyong National University

Abstract

No.7 signaling system architectures are widely used in the wire
and wireless communication networks. And ANSI TIA/EIA-1S41C and
ISUP 1s the application of No.7 signaling systems that provides
signaling functions supporting basic and supplementary services for
voice and non-voice applications in the wirless networks. In this
area, one of the most 1important 1ssues is the handling technique
for the formats and codes of the No.7 signaling messages.

In this thesis, We develop a message parser which provides the
way of analysing the No.7 signaling messages to the wireless
service providers. The developed parser tool could be utilized to
determine the main problem in the wireless networks when call

control 1s not working well.
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b, 1S-41C TCAP Message

obel el A zzglel FEE @A dlolE A Z Al el ha
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(048] 94 Oof 74 02 10 02 88 05 10 76 25 05 81 9f 69 55
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[C95] 99 a9 06 06 ah ab 7d a6 cd 25 dd 25 dd {7 85 ab
(1121 79 05 eb6 95 85 9e 36 le 07 5d 9d 55 86 a6 3e 7d
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i19z]

[78) =21 TCAP Message®) Laver ¥ #5F

O8I 7)Fwdle]  Asr wrAdel A B ] 2AsE Al dolE el
Taklo] olx] kil 3AZHE Edni=et el AlSAIRE dHEa s
welolupel Witabd vhg e gebel.
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Routing Label DPC:79 2a 65 OPC:b4 2a 65 b4 2a 65 00

Message Type Code UDT unitdata 09

Pointer to Parameter M Pointer to called party number |03

Pointer to Parameter N Pointer to calling party number |05

Pointer to Parameter O Pointer to data parameter Oa

Length Indicator of Parameter M |Length 02

Parameter M Called Party Number c10b

Length Indicator of Parameter N |Length 05

Parameter N Calling Party Number c3 Ob b4 2a 65

Transaction Portion Length ad
Package Type ldentifier 03
Total TCAP Message Length e2
Length 91 aa
Transaction ID Identifier c7
Transaction ID Length 04
Transaction 1Ds 6506 06 19

Component Portion Component Seq Identifier e8
Component Seq Length 81 a1
Component Type Identifier e9
Component Length 81 9%e
Component ID Identifier cf
Component ID Length 01
Component IDs ds
Operation Code |dentifier d102
Operation Code Length 09
Operation Code 35
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Parameters Parameter Name of 74
Parameter Name 88
Parameter Name of 69
Parameter Name 9f 70
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Parameter Name ofBb

EAAAS FReh A EAAae] hEl



|
N

i

.'iLl]I, ] =

2

| & 348

=

A 2Ae e A% BEVE Jue s A ek
s ol Ae) SH e B Ao da XA AT AE)
Wgelel. vlMel o UEue A A o Seksel g
AREAE R gekel MG Qawae AHEsch Aol

GoAe Aol g 2% sheblE v & 4 osle

—Z

e

3&
it
L

(3) AP 3 A A7 A

e

I3 1-11 NTP 3 Message

00 83 79 2a 65 b4 2a 65 00

MTP e ®lze 2159 (Sienal ing Network) 715 0.5 77hel 255 9]
7%

Indicator. Sub=Service. Destination Point Code. Origination Point

s ggol BESE Ad9rEI 2RSS PelEe Service

r\ﬁ
olf

!

Code. SLS value® F45 0] 2k, o] wiA =iz A Message bodvE

Ay drden dge] A WA Fa o A 4R BeEr)

Calling/Called Party  address eteE = fdskd &27Fs <t

Wbkl Al T i Eeakal vkl ol W (Global Title). A=A,

BRI A ) [C S



A a] zzeo] gl R xgks]o] Qlrh. SCCP Message Tvpes T8¢ ¢
o)t- sivp xFkslo)l Qlok. EIE Rz 2k MR M Data

Parameterol digl o =gl 22 sLole] 7 WA slo] o).

(5) SCCP Sequence JEAAF = Package and Component Type
scepeolele] @71 EFS), EaAA Idenifier, AXEYE EFSY.

s ool mE ¥R weww obulsh .

Transaction 1D % Aol #F Az

Component Sequence 1D 2 Zo} 3 Al 4}
Component Tvpe 1D =2 Zo] 3 A=}
Component 1D Tdentifier B 7ol A=}

Operation Code [D = 7ol 31 A%}

dlole] slebdlElE g H daAe HHE Gdsh] sl
Apgabs s seeEES Egeta odrk. @ el whehA
D54-2¢0 shebeg el deFel stepjel R we) A b seteEf el
soryl e R el WAE vivE dE qhelsl Apadelofol sk

) ere e slebulEe pAREow dAx At o) Fe 4

27



-l

9f 7102 10 69 55 |
00 03 20 00 50 7d e
Id ¢f ¢6 45 1d a6 11 01 81 89 ¢9 a9 a9 h9 v 3l
99 a9 06 06 a5 a6 7d a6 cd 25 dd 25 dd 7 85 ab
79 05 e6 95 85 9¢ 36 le 07 5d 9d 55 86 a6 3e 7d

gloll 4] Ab5-)

9f74

88

ufey
9f70 -
972
9f6e :

9f6h

SMSDelivervPoint ToPoint

T 4] A)

dhebelE o] FiFE
©SNS_Teleserviceldentifier
Mobileldentificat tonNumber
SMS_BearerData ( =3.2.3.2.5 4
SMS_OrigimalOriginatingdddress
SNS_Originat ingdddress

SMS_OriginalDestinat tondAddress

SMS_Dest inationdddress

Fo ol 4] 713} 2ol 7|
g shere g9 2ol

Messages gl

AgA s olE )

ApRE] 4 e},



| =

£ SuSHPP el A A SNS BearerData sekelElol Sy dEe 9lgh

I5-6370 3FA& Egkakat oo}l ardel miek oAl Aol

Adaateiiln].
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(9] -110] Aol Stackold 9 ¢ oelEel 37bA (),
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SMS System®] W-E-S ojufskch. o] Bearer AR SMS Transport
Laver @b SMS Relay Laverell elalA] Al=zrelth. SNS Transport Laverss
Bearer Scrvice Protocol®l #4e] Laver 524, Nessageol $HI A&
el gkt

Relay  Poinmtial 9@ grgdshbe SwloAs a9lel Relay
Laver & 5-E1 @3 SNS Transport Laver MessageS WolZolar, 57 %)
Faoh vk Aol aigk AuE sfAskal, akflel SMS Relay Layers
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(2) TCAP Messageh 2] SMS_Bearer Data

[ 1-3] SMS Bearer Data Message
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(3% 1-0)%

Message Service)

[S-6374 1f 24 9]

TCAP o) Al H el 4]

11k
=

SRR
EREEEESIES

dhetdel ol nf e

Transport

~ 2] A~
2 dEe

Laver?

1 Bearer

gk SMS(Short

Data+s

V67 28 Sub_Parameter &

szebabal Qlub11].

00 = Nessage Tdentifier @ ¥Eel w47} @17 24l w2 Q=] ~Fri ek
G9lE e onEal - A

01 @ User Data @ 27 7F1=b7F A&k o 417

02 ¢ Priority Indicator @ MlAlZ J&A de SeE Aojd 4
ol 7S (s g A A mE g A ) S 0 R )

0d © Language Indicator @ dl@=re] Qlols 3AISE &+ A= 7%

Oc @ Call Back Number @ 2214 Wlas Wole 7%

o]o] ofjol 4] AL Sub-parameter 9ol opef e} Ee dpebdE vH

2ol B Al sle] QLo R Pyrser ZlEbAl abAlE] FRiEsko]of gkttt

02 : User Responsce Code

03 Message Center Time Stamp

04 Validity Period - Absolute

05 Validity Period  Relative

06 © Deferred Delivery Time  Absolute
07 @ Deferred Delivery Time - Relative
09 @ Privacy Indicator

Oa @ Reply Option

Ob @ Number of Messages



Oc : Alert on Message Delivery
Oc @ Message Display Mode

10 Multiple Encoding User Data

(9) MAP Parser €] main program  MAP and SMS Bearer data

o0 Parser? wlolele] fad AP B No.7 AZ dAA 9

Operation Code F-%- 2 W& 5o qelre| i @E5she 219

wIQl & goltt.

—_

#main()

TCS
0CS
octl = substr( $0. 1. 1)
if (octl=="["1/1
#OI01E0) U= A2HOIAE 2 ESE &
TCS = sprintf{ "%s%s". TCS. cutblk( $
0CS = sprintf( ‘%s%s#in, 0CS. $0 )
}else if ( octl == "<" ) ITCStm = $0
H#UHIOIEHE itz HHED .
while( getline > 0 ) {
octl = substr( $0. 1. 1)
if (octt=="["){
TCS = sprintf{ "%s%s". TCS. cutblk( $0 ) )
0CS = sprintf{ "%s%sWn' . 0CS. $0 )
}else if (octl == "< ) {
if ( length( TCS ) '= 0 ) {
(
(

"o

0

) )

origstring = sprintf( "%sWn'. TCS )
if ( substrorigstring.1.2) ~ /00/ ) {
print f{"Wn%—10s%-26s%-31s#n' . 00000000 ." ' ."Spare")
}
printf("%s" . mtp3(substriorigstring.3.1) substr(origstring.4.1)))
printf("%s" pointcode(substr{origstring.5.6) substr(origstring. 11,

printf("%—10s%-26s%31sn"  "==xxxxxx" "Signalling Link Selection”
substr(origstring.17.2))

#SCCP Ol &I X Bt
printf('%s' .sccp_MT(substr(origstring.19.2)))

#7112.3.6 Protoco! Class =&
printf("%s". protocol_class(substr(origstring.21.2)))

#7112 dtchOie 22 H

(5]
[§S]

6

)



printf( %s .pointerZpara(substr{origstring.23.2).
substr(origstring.25.2). substr(origstring.27.2)))

ﬂHZ“Nﬁ‘iXST&
printf('%-10s%-26s%31sn" . " ."Called Party Address'."")
plintf('%s”.calIed,length(substr(or1gst!ing.29.2)))
it ( substr(origstring.29.2) == "02" ) {
printf(‘%s‘.addless,indicator(Substr(origstring.31.4)))
}else if ( substr{origstring.29.2) == "05" ) {
p[intf(”%s%s” address_indicat or(substr(orlgstring.31.10)),
pointcode1( substr(origstring.35.6)))
Felse if ( Substr(or\gst ring.29.2) == '0d" ) {
printf("%s" .china(substr{origstring.31.hex2dec
(substr{origstring.28.2)))) )

1
J
else {
printf(' Please Check Called Party Length and Call to EJ")
}

#T112 Z2ats 58 =24

cpa_pointer = hex2dec(substi{origstring.25.,2))

cpa_point =25+ (cpa_pointer * 2)
printf("%10s%-26s%-31sWn . "."Calling address parameter”."")
i f { substr(orlgstr|ng cpa_point.2) == "05" ) {

printf("%s%s" . .calling_address( substr(origstring.cpa_poinl.6)).
pointcodel( substr(origstring,cpa_point + 6.6)))

}else if ( substr{origstring.cpa_point.2) == "02" ) {
printf("%s'.calling_address{ substr(origstring.cpa_point.6)))
}else if ( substr{origstring.cpa_point.2) == "10" ) {
printf("%s" . china(substr(origstring.cpa _point.cpa_point + 2)) )
}else if ( substrlorigstring.cpa_point.2) == "0d" ) {

printf("%s", china(substr(origstring.cpa_point.cpa_point + 2)) )
}else printf('CPA Length Mismatch!! Call to EJ!'#n")

hex2dec(substr{origstring.27.2))
data_point 27 + (data_pointer * 2)

data_length hex2dec(substr{origstring.data_point.2))
totaldatal = sprintf{ %s'.substr{origstring.data_point.
(data_length ~ 2 + 2)))

data_pointer

I

*

#OICIE THCHOIES 2! j‘OIO-I e =

if { length(totaldata0) / 2 < 128 &% substr(totaldata0.19.4) '= 'e881
&& substr(totaldata0.9.2) == 04" ) {
totaldata = sprintf("%s %S % %S %S’ .
substr(totaldatad.1.4). substi(totaldata0.5.14).
substr(totaldata0.19.4) substr (totatdata0.23.4).
substr(totaidata0.27. length(totaldatal) - 2))

}else it { length(totaldata0) / 2 < 128 && substr(totaldata0,27.4)
= "e881" && substr{totaldata0.9.2) == "08" ) {
totaldata = sprintf('%s %s %s %s".substr{totaldata0.1.4).
substr(totaldatad.5.26) substr (totaldata0.31.4) substr(totaldata0.35.
length(totaldatal) - 2))

Velse if ( length(totaldata0) / 2 »= 128 & substr(totaldata0.5.2) ==
"81" &&% substr(totaldata0.23.2) == "81' &% substr(totaldata0.29.2)
= "81" ) {

LS
(%]



totaldata = sprintf( %s %s' .substr{totaldata0.1.20).
substr(totaldata0.21. length{totaldataC) ~ 2))
}else if ( length(totaldata0) / 2 >= 128 &% substr(totaldata0.5.2) ==
‘81" && substr(totaldata0.23.2) == "81" &&
substr(totaldata0.29.2) '= "81" ) {
totaldata = sprintf("%s % %s'.substr(totaldata0.1.20).
substr (totaldata0,21.10) .substr(totaldata0.31. length(totaldata0)-2))
}else if ( length{totaldatad) / 2 >= 128 && substr(totaldatad.5.2) ==
"81' &% substr(totaldatad.23.2) !'= '81" &&
substr(totaldata0.29.2) '= ‘81" ) {
totaldata = sprintf{"%s %S %s %S .substr(totaldata0.1.20),
substr(totaldata0.21.4) substr{totaldataC.25.4) substr(totaldata0.29.
fength(totaldatald) - 2))
Velse if ( length{totaldatad) / 2 >= 128 &% substr(totaldata0.5.2) '=
"81" && substr(totaldata0.23,2) '= '81" &&
substr(totaldata0.29.2) !'= "81" ) {
totaldata= sprintf('%s %s %S %S %s"'.substr(totaldatal.1.4).
substr(totaldataQd.5.14) substr(totaldata0.19.4),
substr(totaldata0.23.4) .substr(totatdata0.27. length{totaldatad)- 2))
}else {
totaldata = "Small ERROR
}

# Component 10 ldentifier's Length value 2

if ( substr(totaldata.43.2) == 01" ) {
totaldata = sprintf("%s %s".substr(totaldata,1.46).
substr (totaldata.47. length(totaldata) - 46))

) else if ( substr(totaldata.43.2) == "02" ) {
totaldata = totaldata

} else totaldata = sprintf('Big Error#n”)

#OIO'EH BEd SA

if ( substr(totaldata.49.2) == "f2' ) {
totaldata = sprintf( '%s %s' .substr{totaldata.1.48),
substr(totaldata.49, length(totaldata) - 48))
}else if ( substr(totaldata.49.2) == 'd0" || substr(totaldata, 49.2) ==
dito) o
totaldata = totaldata
} else if ( substr(totaldata.49.2) == "d3" || substr(totaldata.49.2) ==
a4 ) o

totaldata = sprintf("%s %s' .substr(totaldata.1.54),
substr(totaldata.55. length{totaldata) - 54))
} else totaldata = "ERROR"

XE HCIH a4 ZAl

if ( substr(totaldata.57.4) == "f281" ) totaldata = totaldata

else totaldata = sprintf('%s %s"'.substr(totaldata.1.58).
substr(totaldata.59. length(totaldata) — 58))

print ("% 10s%-265%31s¥n%s%-6s%-26s%-31sWn ", "".'Data parameter """
hex2bin(substr(origstring.data_point.1)).hex2bin(substr(origstring.
data point + 1.1))."Parameter length" data length)
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#7114 Transaction Portion =49
printf{ %s"' package_type(substr{totaldata.3.6)))
it { substr(totaldata.11.2) == "04" ) {
printf("%s' transaction_id{substr{totaldata.9.12)))
Velse if ( substr(totaldata.11.2) == 08" ) {
printf{"%sWn' transaction_id(subsir(totaldata.9.20)))
}oelse print f( Wn%-10s%-26s%-31sWn . “+*xxx+xxx" 0 Octet. Error”

‘********”)

=

#Component Portion =4

printf{ '%s'. component_seq{substr(totaldata.29.6)
printf{"%s' . component_type(substr(totaldata.35.6
#tComponent [0 Identifier

printf('%s". component_id_id(substr{totaldata.41.8)))
#Operation Code Identifier

printf{"%s' .opcodeid(substr(totaldata. 49.8)))

) )#Component sequence |D
) ) )#Component type 1D

#Parameter Porttion
4= X010 MAP TH2IHIE S 28 # 42 UtetHHE &l
printf(“%s".parameter (substr(totaldata.57.6)))
lasttotal = substr(totaldata.63. length(totaldata) - 60)
pos = 1
while( pos <= length{lasttotal) ) {
# 1 Octer Ui2IOIEf ==
if ( substr(lasttotal.pos.?) ~ /8[0-9a-f)]9[0-%a-e]l/ ) {
printf{"%s' header1(substr(lasttotal.pos.4 +
hex2dec(substr (lasttotal .pos + 2.2)) = 2 )))
pos = pos + length(substr(lasttotal . pos.4 +
hex?2dec(substr{lasttotal .pos + 2.2)) * 2 ))
print pos
# 2 Octets UF2IOHES ==
}else if { substr(lasttotal.pos.4) ~ /(9ib)f[1-7][0-9a-1]/ ) {
if ( substr(lasttotal.postd.2) '= 81" ) {
printf( %s" . header2(substr(lasttotal.pos.6
hex2dec(substr(lasttotal .pos + 4.2)) = 2 ))
pos = pos + length(substr{lasttotal .pos.6 +
hex2dec(substr (fasttotal .pos + 4.2)) = 2 ))
print pos
}else {
printf{ '%s" header2(substr(lasttotal,pos.8
hex2dec(substr (lasttotal .pos + 6,2)) * 2 ))
pos = pos + length{substr(lasttotal,pos.8 +
hex2dec(substr {lasttotal .pos + 6.2)) * 2 ))
print pos

+
)

+
)

# 3 Octets HUICHHIES ==

} else if ( substr{lasttotal.pos.6) ~
/(91b)f[1-9f1[0-9a-f1[0 9][0-9a-1]/ ) {
printf("%s" .header3(substr(lasttotal.pos.8
hex2dec(substr(lasttotal .pos + 6.2)) * 2 ))
pos = pos + length(substr(lasttotal.pos.8 +
hex2dec(substr(lasttotal .pos + 6.2)) * 2 ))
print pos

}etse if ( substr{lasttotal .1.2) ~ 700/ ) {
printf (' %s%-6s%—26s%-31s¥n" hex2bin(substr(lasttotal . 1.1)).

+
)
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hex2bin(substr (lasttotal . 2.1))."End Of MAP". 'Normal Ending")

post+

Ise {

D =

postt

1

#interpTCMON( TCS )
ITCStm = $0

TeS =

cs =

}
else ITCStm = $0
t
b
i

(10) SNS Bearer Data Parser program

oo Sl A A [S-637-Ael el e dE®

FEANE @roln,

# 6.5.2 124 SMS_BearerData L LictHiE] SE4& =+
function smsbearer ( bearer ) {
print bearer
posi = 1
while( posi <= length(bearer) ) {
H#SMS Parameter ldentifierE F=&Eot= WEQIA 2128
if ( substr{bearer.posi.2) ~ /[0~
printf('%s".smsheader (substr(bearer .posi.4 +
hex2dec(substr (bearer ,posi + 2.2}) * 2 )))
posi = posi + length(substr(bearer posi.4 +
hex2dec(substr (bearer .posi + 2.2)) 2 ))
print posi
Felse {
printf("%s#n" . "Can't Parse Your Bearer Data. Error” )
posi = posi + length(substr(bearer .posi.4 +
hex2dec(substr (bearer .posi + 2.2}) = 2 ))

f—

(1) AE Tools AFEs AP -4 43 (X5 #2x)

=

T}, [SUP Message

L
pintf( %sWn"."T - Can t Parse Your MAP Parameter” )

b g

El

o
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Bpob o]Fol A= Aats Ao dig oAzl dabe (2% 4-5]9
ik

RS RRE R LT I T FTE ARl
Sel-up > N
(Complete) ——I\\]—’ i
N X —
I ’
< ACH
1 1%
aG (I
\lert ing ort ing) (AMlerting) o
I : " qloeet
‘ 5\)"1\\
l ‘()J]](\/v[
iscomcelp | My REL A
Disconnect )
R |) w0t
RSC «— S
) «— )y
elena SEER
[Zz%) 4=5] ISUP 713 A w] d=b

A2 7pel A7 evtate] Al vk EE] HA5 A A E 2wkt
Salakd 2l wlgkv) EalR A4S ¢ushil 2ol A
A9 5282 A gk ¥ ANMAnswer )2 A9 wEb7| R FEgot

wbAl sk )7 AN ealekAl v Seke s HEA7Ith Bkt
sy Fgamst  Hgel  digk M duEdE dask



REL(Release) @F RLC(Release Complete) s ARR-SHCL,
wpAa BEn A4 9ACRAA. Az dE el

wolglo] Faleh Ak g2,

(2) 2dubA [SUP Message Format
olef = wek7)ol A el E) = lex format BENC] ISUP data®] @bzl

ok, Aayl glde] (10 Aueh Ak ul sl Wigh Al e,

\
=
%

gAY N BebEvh A ATAHNE B o4 2l

j 64

M ORIGINATING COMMAND # = 0007C1.0C16
REPT C7 SIGMN FINAL

TKGMN 1951-477 S:GTYPE ISUP7NAT. DPCIOPC:CIC 5-086-7:5-086-3:402
DIRECTION CG MOIT NONE DEN=4-1-5-12
START 12:56:12 END ©2:56:24

Dir Message Tag
SND: IAM ="
RCV: ACM H'2
RCV: CPG H'3
RCV: ANM H 4
SND: REL H'5
RCV: RLC H'6

Tag Raw Data

H'01 H'24 22 15 58 10 90 83 08 0a 02 03 0a 00 60 00
H'01 H'00 59 97 75 58 10 11 03 07 0Oa Of

H'02 H'Q0 04 12

H 03 H'00 04 16 02 11 01 02

H 04 H'C0
H'05 H90 82 02 00 02
H'06 H00

[212) 4-6] A} =lol A Zewl Al ISUP Message

(3) dl A AR A s



7] WAL AL eleh ARE ISUP Nessagerh @B %ol A 3

dlxow DIGITYE ola %o m HEwal ke slojth A wA[A] &

oo Agsko] WA OlE JFAe] W SulE BAS A ),

TN ANE S molaks el A= ebdat TAGEHE Hex Data7d 28 513
DGR A A Aol Aasv ol F 7 MARER Y BAg

S ] e
(1) LA Message( Mo roel) 22 off A %))

IAMCInitial  Address Message)™ & A4 7p2 WA H=59
A asko] Aoyl ARE ko QU 15][16].

T

[ 4-6] 1A Message Format

Routing Label DPCOPCCIC 5-086-7:5 Os86-31192 ]
Message Tepe Code JSUPTNATL Hexa Header
NMandatory aranieter A 5.05 Nature of connection indicators 00 Nandatory
NMondatory Darameter B 3.23 Forward call indicators 60 00 | Fixed Part
Niandatory Darameter O 511 Calling Partes Category 0a
Nandatory Parameter DD 3.0 10 Transmission medium reqguirement 03
Pointer to Parameter M Pointer to called party number 02 Mandatory
[Pointer to Optional Tart I'ointer to oplicnal parameter 0a Vartable
Feneth hedicatos of Parameter M l.ength 08 Part
Pavameter M Called Darsy Number *
Parameter Name 7 7 310 Calling party number 0a Optional
length ndicator of Parameter 7 [.ength 03 [art
arameter 7 Calling Party Number *
fond of Optonal Darameters G20 End o optional parameoeters




LANE A 2 s a0 sdobule) o]l gpdel gAEe] glom®
A R Parsingd] 7pEstEE srger = oloy vferd 3
Glof ~] gkelst 4= )t

[SUP Nessage Formatol ~] 7F2 W& i}
(o] fLit o] JLhte] ¥-2lo] @ wiol ¥lgsicl, 53] o]lgdelo:
TUl A 9 g feade)l Al TREERN S dAso] w
Fostma ITU QU761-767% ) obilel zh ARjiel 49l Zh=mol FUhd

Specificeh sterelE] el arelsliof gl

3) ACN Message(o] t2el) 72 S=al 9k v A %))
Al o) A Adbel ojmgl s oAl HEe] FEH 0 2l ojuy

=

AR So]l faZe] B paud, Fbeor $EsE 38A A¥

k4 4—7] ACH Nessage Format

Routing Label OPCUIC 508G T -036- 3192
NMessaoe Tope Code [SUDTNATL Header
Noandators Paranmctor A 5.0 Backward call mdestors 1201 Nandatory
Fixed Pait
ind of Optonal Darameters 3,20 ind of ontonal parnmeters (10 Optional
I [Part

Aa7bd e gHE welstel & A4 o1RE wue W 5 440
ek WEERe Vel deldE Tee Ag gasen
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(6) CPG Message( A3 o A=)

| ubalsk AR L WAl o A

& %) o) o
LG I

CPG(Call Progress NMessage)s= @417 50

A o] T

[3 1-8] CPG Message Format

l Routing Label D CroDCICIC D08 TR ORG-0 42
Message Type Code ISUPTNATL Headoer
Mandators Paramaeter A 021 tvent lformanon 02 NMandatory
Fixed Dant
Pointer o Optional Part [Pointer o optional sarametor 01 NMandators

Variable

[art

Parameter Name = 7 33 Backward call indicators 11 Optional
Fenets ndicator of Parmmeter 7 Length 02 Dart
Parameter 7 Backward call indicators 16 01
In:d of Opuona: Parameters 320 Fond of opusnal parameters 00

(7) ANM Message (35 A1)

Aol wol SuAlES dele Y

ANMCAnswer  Message) 37
off A 7] 2] nkal 7h) zbell el sbE ol A A Reh g Abg-gkrt

AN Vessaged 93 A AebdlE 7 glan B A ® A aket
Aol 9low e Nessage  Typebh
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s L e e R I R S e R R

3 4-91 ANN Message Format

Nouting Label 4 DECOPCCIC S 08S6-70 0865102
Message Tyvpe Code ISUDTNATL

Header

[nd of Opuenar Divameters G20 o of opuonal parametors 00 Opuonal
: : Front
| i
x - K- -
(&) REL Message(5=r- ol A1 %))
N O o -
REL(Release Message)$- 3bed o) do] el ol &5 eVl
Glatol WP i A% 0 R GEEis g A Kol H 1T,
[ 1-10] REL Message Format
‘ ' T
Routing Label ‘ BPCoPCCIC
S-0RG- T n-08G GO
Nessage Type Code INSUTUNANTLL Heade
Dointer to Parameter M Pointer to cause indicators 02 Mandatory
omter s Opuonal Panrt Poimter to optional parameter 00 \Varable
Tength Indicator of Darameier M l.ength 02 Part
Parameter Al | 312 Cause indicators ‘ 82 90 ‘
RLC Message
RLC(Release Complete Message) = ai®h sl o] {5 ez ¥ 5ol

WAz i B A Sl die SHeR Wa: g
o A 7 o]

o] el AL AEAS Nessage Tvpeyt AEH shepelE R4 Cause

Indicatorsyt & = ol 7heksh o] o A=l o] ),
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|35 1=11] RSC Nessage Format
B i ]
Revine Lahel DPCOPCCIC =036 75 085G -50 107
Vessage Tvpe Code [SUDTNATL [Header
Snd of Gpuenel Davametors 520 o of optional parameters 00 Optional
a1t

(9) ISUP Parser ] main program

RS 222 A2og EHAIE 2
function reversestr
rstrm = rstream =
leng length(reverse)

j =k =leng
for( j =1 : ] <=leng : j+H ) 1

ch = substr(reverse.j.1)
if (ch'~/ /) {
rstrm = sprintf{ %s%s
}
}

len = length(rstrm)
for( k=1len t k> 1:k —=2)1{
ch = substr{rstrm.k - 1.2)

rstream = sprintf('%s%s".rstream.ch)

ol

"rstrm.ch)

}

return rstream

}
{

isupl
isup substr($3.3.1))

0
int(
isupZ[lsu 1] = $O
]r A
et

I

l

#iIbe 2
ine >0

while (g

#
it { matcn($0,"IAMICCR") ) {
for (i =1: 0 <= isupl: it+ ) {
printf{ '%d: %s: %sWn'. i. isup2li].
reversestrm(message?[i]) )
isup2li} ="
message?[i] =
1
]

1
J

if { match{$0. "SNDIRCV") ) {
43




isupl = int(substr($3.3.1))
isup2lisuptl] = $2
}alse if ( substr{$1.1.1) == 'H ) {
message 1 = int{substr{$1.3.2))
message? [ messagel] =
sprintf( %s %s .substr($0.19) message?[messagel])

}
}
for (1 =1:1i<=isupl: i+t ) {
printf( ‘%d: %s: %sWn' . i. isup?[i] .reversestrm(message2(i]) )
message?li] = "
}

(100 7ERA Tool & AR&e ISUP -2 20k (55 )

Jr=1rL A vl B 1o
3. Ale A g gkl

yagom qekd Parsers 82 SHlelA muf Al 2
=Av) Apgujel e AwiHgl Agkel deladkal 538 HLR(lome
Location Register). ACCAuthenification Center), ©]7]& NSCZF llard
Nandoff #AAAE Ha ds 25 75A o cdgss mg
woald g@glel Ao FE Alhe i whEset ool

O [

Airol A wldabA g wy oeivtH] vlee] Hgaos dfsko]

wAlE obrle MEE B A Qied ol At sedAag fAd

AFe] Sd IRt A zaelel] bk s Tl et Tle g B
N U g s gl Bl Fastel Aul bl g ms kAsh
9 e olelsk EAle] Weg 8 Parserel ARE a4 RES Ul
Mulzs 4 gkdel Vel ool

ole e ¢l o] FE el AFEE F Operation Codet

Ao ] v Al 7] ol o] Ho Wi Parscroll @l Al A o
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|

I

|-

Tod-12) SR E MAP Operation Codes

TIA-EIA-41 MAP Operation Specifiers

7’| & Node Operation Name

HLR Qualificaiton Directive

RegistrationNotification

RegistrationCancellation

RouteRequest

LocationRequest

FeatureRequest

TransferToNumberRequest

MSinactive

SMS SMSDeliveryPointToPoint

SMSNotification

C,

7| % 2+ Interface |Redirection Request

interSystemPage?2

FacilityDirective?2

HandoffBack?2

MobileOnChannel

FacilitiesRelease

Trunk Management [Blocking

Unblocking

ResetCircuit

TrunkTest

[ 4=13] “Fds ISUP Parameters

ISDN User Part Parameters

Parameter Name

Reference

Backward call indicators

3.5

Called party number 3.9
Calling party number 3.10
Calling party's category 3.11
Cause indicators 3.12
Connected number 3.16
Continuity indicators 3.18
End of optional parameters 3.20
Forward call indicators 3.23
Nature of connection indicators 3.35
Optional backward call indicators 3.3
Original called number 3.53¢9
Redirecting number 3.44
Redirection information 3.45
Redirection number 3.46
Transmission medium requirement 3.54
User-to-user information 3.€1




ol Parser Tool& Ab&ghoms 7o) @gholl w2l s]o] ARG-5]4] K-

103(K-1297) 53 2+ Al =471 gidlst = A

1 r Btl al

Fjell AR wE sl gl ulgs kel ool AVI7E
QITh. ek Parseriz ZATE WA A ARk opuleh @ ekl el A
SR AR Fete] EHoRn wAe]l vhgste]l olE Wi

NA A & s A7 o))
whpa) A AZE REA g o m ALE s B E ol o] fhoke] QlF-Apell Al
WA o Abgen o) gloglubar Rl Falwoll Al e
FR R o] kA o]l o] ojpjdlis ARG wee] g el af kel
O % Parsing®] oled8 llexa
Format ©.7 &85 7] wji-old) o] Parser Tools AF&dho @y ofe]gh
olg} oo sl ds 4 o7l wiitel Ve FAeiN-E A g e

EREE 75 e GAehe Egol 8 sloldh
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|21 NOT il 71 - KT 1991

5] Signaling Svstem 7 (SS7T) Implementation Guidelines (H01-661-020)
Lucent Technologies, 2004

[P0 =T Recommendation Q.7 10 ~Stgnaling Svstem No.7 - Signaling
Conncction Control Part (SCCP)™

[5] ANSI T 112, SST-Signaling Connection Control Part. 1996

[G1ANSI T, SST-"Transaction Capabilitics Application Part, 1996

|71 Ellic Quigleyv. UNIN Shells by Examples, 37 Ed. . 2005

[3] Alfred VoAho. Brian W, Kernighan, and Peter J. Weinberger., The AWK
Programming Language, 1988

FO] ANSE T 11T, SS7-Message Transfor Part, 1996

[1O] TSB76. 1S -C Enhancements {or PCS Multi-Band Support, 1996
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[131 ANSIJ-STD-008, Personal Station—Base Station Compatibility
Requirements for 1.8 to 2.0 Glz Code Division Multiple Access
(CDOAIA) Personal Communicatons Sysiems

[11] TIA/EIA=95-A/13. Mobile Station—Base Station Compatibility Standard

for Dual-Node Spread Spectrum Systems
[15] ITU =T Recommendation Q.763 “Signaling System No. 7 - ISDN user

part formats and cdodoes™
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171170 =T Recommendation Q.350 “Digital subscriber Signalling System”™,
Usage of cause and location in the Digital Subscriber Signalling

Svaten No. 1 and the Signalling System No. 7 ISDN Uscer Part
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1. 7§ Tool &

00000000 Spare

--——0011 Service Indicator SCCP

--00-—— Sub-Service: Priority Priority O
10~~~ Sub-Service: Network Ind National network

* Kk Kk k ok ok k

0x792a65 121- 42-101
Oxb42at5 180- 42-101

Destination Point Code
Originating Point Code

* ok k kkkkk

wxxxxx%x  Signalling Link Selection 00
00001001 SCCP Message Type UDT unitdata
-————0000 Protocol Class Class O
0000-—— Message Handling Discard Message on Error
00000011 Pointer to parameter Called address parameter
00000101 Pointer to parameter Calling address parameter
00001010 Pointer to parameter Data parameter

Called Party Address
00000010 Parameter Length 2
7777777 1 Subsystem No. indicator SSN present
****** 0- Point Code Indicator SPC absent
--0000-- Global Title Indicator No global title included
-1-——-—Routing Indicator Route on DPC + Subsystem No.
j--———— For national use National use
00001011  Subsystem number MC

Calling address parameter
00000101 Parameter Length 5
——————— 1 Subsystem No. Indicator SSN present
—————— 1- Point Code Indicator SPC present
—0000— Global Title Indicator No global title included
e Routing Indicator Route on DPC + Subsystem No.
1= For national use National use
00001011 Subsystem number MC
xxxxxxxx - Signaling Point Code Oxb4zash 180- 42-101

Data parameter
10101101 Parameter length 173
11100010 Package Type ldentifiers Query With Permission
10000001 Length Form & Size If 81. long form and octet size 1
10101010 Package Length 129

1 Transaction 10
11000111 TID ldentifier National and Primitive
00000100 TID length 4
*axxkxxx 1[0 65060619

11101000 Component Seguence 10 National and Constructor
10000001 Length Form & Size If 81. long form and octet size |
10100001 Length Form & Size 161

2.1 Component Type ldentifier

2 Component Sequence

49



11101001
10000001
10011110

11001111
00000001
11011001

11010001
00000010

-0001001
00110101

11110010
10000001
10010100

10011111
01110100
00000010

* % kK k kK Kk

11

10001000
00000101

* ok Kk Kk ok kXK

25

10011111
01101001
01010101

00000000
00000011
0010—-
————0000
00000000
0101—-
a0
-———0000
11

Component Type 1D
Length Form & Size

Invoke (Last)
If 81. long form and octet size 1

Length 158

2.1.1 Component 10 Identifier

Component |0 Identifier National & Primitive
Length 1

Component 1D-Invoke 1D 217

2.1.2 Operation Code Identifier

Operation Code Identifier Private TCAP

Length 2

Reply Required No

Operation Family [S-41 MAP

Operation Specifier
2.1.3
Parameter Set |0

Length Form & Size

Length Form & Size
SMS_Teleserviceldentifier
Parameter Name

9f74

Length

1002-4098

SMSDel iveryPointToPoint

Parameter Set ldentifier

Naticnal & Constructor

If 81. long form and octet size 1
148

6.5.2.137

SMS Teleserviceldentifier 6.5.2.137

2
COMA Cellular Messaging Teleservices

MobileldentificationNumher 6.5.2.81

Parameter Name
Length
Mobile 1D Number

SMS_BearerData 6.5.2.124
Parameter Name

9169

Length

Message Identifier 4.5.1
Subparameter ldentifiers
Length

Message_Type

Message_ 1D

4 bits followed.

0005

Reserved

User Datal4i

00001000
00000001
01-----—-
~-000000
147

00001101
00000001
01000000
153

Priority Indicator 4.5.9
Subparameter identifiers
Length

PRIORITY

Reserved

Language Indicator 4.5.14
Subparameter Identifiers
Length

LANGUAGE

MobileldentificationNumber 6.5.2.81
5
0167525018

SMS_BearerData 6.5.2.124

85

Message ldentifier 4.5.1

3

Submit (mobile-originated only)
Message id used by some teleservice.

I'f not used.this field is set to 00

(@]
«©

Priority Indicator 4.
i
Interactive

o
™~

Language Indicator 4.5
1

Reserved

30



Cal I-Back Number 4.5.15
00001110 Subparameter ldentifiers Call-Back Number 4.5.15

00000111 Length 7
O~ DIGIT_MODE CBN Using the binary representation
of DTMF digits.
-0000101  NUMBER_F IELDS One bit followed.
O Length 0000101010
xxxxxkxx CHARI 0167525018
171
0201
SMS_OriginalOriginatingAddress 6.5.2.133
10011111 Parameter Name SMS_OriginalOriginatingAddress
6.5.2.133
01110000 9f70
00001001  Length 9
00000000 Type of Digits Not Used
00— Reserved
—-00———- Nature of Number Bit EF  User provided,not screened
-——0-—  Reserved

————— 0-- Nature of Number Bit C Number is available
—————— 0- Nature of Number Bit B Presentation Al lowed
——————— 0 Nature of Number 8Bit A National

0010--——Numbering Plan Telephony Number ing.E164 .£163
——=0001 Encoding BCD
00001010 Number of Digits 10
xrxxexxx Digits 0167525018
225
SMS_OriginatingAddress 6.5.2.135
10011111 Parameter Name SMS_OriginatingAddress 6.5.2.135
01110010 9f /72
00001001 Length 9
00000000 Type of Digits Not Used
00— Reserved
—00---— Nature of Number Bit £F  User provided.not screened
——0--  Reserved

————— 0— Nature of Number Bit C Number is available
—————— 0- Nature of Number Bit B Presentation Al lowed
——————— 0 Nature of Number Bit A Nat ional

0010-———Number ing Plan Telephony Numbering.E164 .£163
-———0001 Encoding BCD
00001010  Number of Digits 10
*xxxxkxxx Digits 0167525018
249
SMS_OriginalDestinationAddress 6.5.2. 131
10011111 Parameter Name SMS_OriginalDestinationAddress
6.5.2.131
01101110 9tbe
00001001 Length 9
00000000 Type of Digits Not Used
00-———— Reserved
--00--—— Nature of Number Bit EF  User provided.not screened
-—-0-- Reserved

77777 0-- Nature of Number Bit C Number is available
—————— 0- Nature of Number Bit B Presentation Al lowed
fffffff 0 Nature of Number Bit A National
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0111-——— Number ing Plan Private Numbering Plan

----0001 Encoding BCD
00001010 Number of Digits 10
*xxxrxxx [Digits 0118472476
73
SMS_DestinationAddress 6.5.2.127
10011111 Parameter Name SMS DestinationAddress 6.5.2.127
01101011 9f6b
00001001 Length 9
00000000 Type of Digits Not Used
00—~~-—- Reserved
--00--—— Nature of Number Bit EF  User provided.not screened
--—-0--  Reserved
————— 0-— Nature of Number Bit C Number is avallable
—————— 0- Nature of Number Bit B Presentation Al lowed
——————— 0 Nature of Number Bit A National
0111-——— Numbering Plan Private Numbering Plan
-————=0001 Encoding BCD
00001010 Number of Digits 10
*xxxxxxx Digits 0118472476
257
00000000 Spare
--—0011 Service Indicatol SCCP
——11-—— Sub-Service: Priority Priority 3
10—~ Sub—Service: Network Ind National network

xxxxxxxx  Destination Point Code Oxb42abb 180- 42-101
xxxxxxxx  Originating Point Code 0x792a65 121- 42-101
=xxxxxxx - Signalling Link Selection 03

00001001 SCCP Message Type UDT unitdata
-—-0000 Protocol Class Class O
0000-—— Message Handl ing Discard Message on Error
00000011 Pointer to parameter Called address parameter
00000101 Pointer to parameter Calling address parameter
00000111 Pointer to parameter Data parameter

Called Party Address
00000010 Parameter Length 2
-——————1 Subsystem No. Indicator SSN present
777777 0- Point Code Indicator SPC absent
——0000— Global Title Indicator No global title included
-1-————— Routing Indicator Route on DPC + Subsystem No.
]-————— For national use National use
00001011 Subsystem number MC

Calling address parameter
00000010 Parameter Length 2
******* 1 Subsystem No. Indicator  SSN present
777777 0- Point Code Indicator SPC absent
—Q0000—— Global Title Indicator No global title included
ol e Routing Indicator Route on DPC + Subsystem No.
Jmm——— For national use National use
00001011  Subsystem number MC

Data parameter
00010001 Parameter length 17
11100100 Package Type ldentifiers Respense
00001111  Package Length 15
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1 Transaction 1D

11000111 TID ldentifier National and Primitive
00000100 TID length 4
*xxxxxkx || 65060619

2 Component Seguence
11101000 Component Sequence 10 Nationai and Constructor
00000111 Length Form & Size 7

2.1 Component Type ldentifier
11101010 Component Type 1D Return Result (Last)
01010101  Length 5

2.1.1 Component ID ldentifier
11001111 Component 1D Identifier National & Primitive
00000001 Length 1
11011001  Component 10-Invoke 1D 217

2.1.3 Parameter Set ldentifier
11110010 Parameter Set D National & Constructor
00000000 Length Form & Size 0

2. WHE Tool & AFE-EE ISUP 2412 3}

ompfx03 root> cat is | ./isupp

IAM = Initial Address Message

3.35 Nature of connection indicators

777777 00 Satellite indicators No satellite circuit in the
connection
———00-— Continuity check ind. Continuity check not required
-——0-——  Echo control device ind. Qutgoing echo control device not
included
000—-— Spare

3.23 Forward call indicators
~--—————0 National/inter. call ind. Cail to be treated as a national call
————— 00- End-to-end method ind. No end-to-end method available(only
| ink-by-1ink method available)
--—0-—— Interworking indicator No interworking encountered(No. 7
signalling all the way)
-—0—— End-to-end inform. ind. No end-to-end information available
--1-———|SDN user part indicator [ISDN user part used all the way
01— ISON UP preference ind. [SDN user part not required all the
way
——————— 0 ISDN access indicator Originating access non-1SON
————— 00- SCCP method indicator No indication
——-0--— Spare
0000-——— Reserved for national use

3.11 Calling Partys Category
00001010 Calling party category Ordinary cailing subscriber
3.54 Transmission medium requirement

]
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00000011 Trans. med. reguirement 3.1kHz audio
Pointer to called party number
00000010 Ptr to CdPn 2
Pointer to optional parameter
00001010 Ptr to Optional Param. 10
Called Party Number

00001000 Length 8
-0000011 Nature of address ind. National (significant) number
| Odd/even indicator Odd number of address signals
-———0000 Spare
-001--== Numbering plan indicato ISON  (Telephony) numbering plan.
E.164
= Internal network no. ind. Routing to internal network number
not al lowed
»xxxxxx%  (Called address signals 01855122421
0000-——— Filler
3.10 Calling party number
00001010 Parameter name Calling party number
00000111 Length 7
-0000011 Nature of address ind. National (significant) number
0———— Odd/even indicator Even number of address signals
—————— 01 Screening indicator User provided,verified and passed
———00—- Presentation res. ind. Presentation al lowed
-001-—- Numbering plan indicator ISON  (Telephony) numbering plan
(Recommendation €.164)
Q- Number incomplete ind. Complete
xxxxxxx%  Address signals 0185577995
19
3.20 End of optional parameters
00000000 Parameter name End of option param.
00000000 Length 0

ACM - Address Complete Message

3.5 Backward call indicators
—————— 10 Charge indicator Charge
——00— Called party status ind. No indication
--01--— Called party cat. ind. Ordinary subscriber
00— EPE Method ind. No end-to—end method available (only
link-by-1ink method available)
fffffff 0 Interworking indicator No interworking

encountered(Signalling System No. 7 all the way)
—————— 0- End-to-end inform. ind. No end-to—-end information available

————— 1—— ISDN user part ind. [SON user part used all the way
———0--- Holding indicator Holding not requested
——(0~----|SDN access ind. Terminating access non-1SDN
—0———  Echo ctrl device ind. tncoming echo control device not
Inctuded
00---—- SCCP method ind. No indication
3.20 End of optional parameters
00000000 Parameter name End of option param.
00000000 Length 0




CPG - Call Progress Message

3.21 tvent Information

PROGRESS

ind. No indication

1

indicators

Backward call ind.
2

-0000010 Event indicator
0 Event prsnt. rstrt.
Pointer to optional parameter
00000001  Ptr to Optional Param.
3.5 Backward call
00010001 Parameter name
00000010 Length

______ 10 Charge indicator

Called party cat.
E2E Method ind.

| ink—by-1ink method available)

Interworking

Called party status ind.
ind.

indicator No

Charge
Subscriber free
Ordinary subscriber
No end-to-end method available (only

interworking

encountered(Signal ling System No. 7 all the way)

—————— 0- End-to-end inform. ind. No end-to—end information available
----- i-—— ISDN user part ind. ISON user part used all the way
-——0-—— Holding indicator Holding not requested
-—-0--——|SON access ind. Terminating access non—1SON
e Echo ctrl device ind. fncoming echo control device not
included
00-——-—— SCCP method ind. No indication
9
3.20 End of optional parameters
00000000 Parameter name End of option param.
00000000 Length 0
ANM - Answer Message
Pointer to optional parameter
00000000 Ptr to Optional Param. 0
REL - Release Message
Pointer to cause indicators
00000010 Ptr to cause ind. 2
Pointer to optional parameter
00000000 Ptr to Optional Param. 0
3.12 Cause indicators
00000010 Length 2
-——0010 Location Public network serving the local user
(LN)
fffffff Spare
-00-———- Coding standard ITU-T standardized coding, as

described below

Extension indicator
Class value — 001
Cause value - 16
Extension indicator

Last octet

Normal event

Normat call clearing
Last octet

Kk ok kK ok kok

-0010000

"2
N



RLC - Release Complete Message

Pointer to optional parameter
00000000 Ptr to Optional Param. 0

3.20 End of optional parameters
00000000  Parameter name End of option param.
00000000  Length 0
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