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1 Definitions
The 7-Scales project defines the following notioetgted to messages, operations and informatemegits:

Message structure a C-language structure that models an SS7 nesisagimplements TCAP protocol. At MTP3
Level this is MSU (message signal unit); at SCGRIl¢éhis is UDT or XUDT message. TCAP message Gosta
operations of an Application Part like MAP, INAPAE.

Long contextis a structure that models an Operation. It isémgnted as a 2-dimentional array, each row of whic
is related to an I.E. that is present in the Ojp@nadnd consists of consecutive Tags of the [fiaseémbrace it. The
idea behind the Long context is very simple: you gat to any I.E. in a TCAP message by startinmftioe tag of
the component (i.e. Invoke) and going down aloregthth of the tags of the consecutive |.E.s thdiraoe it until
you step on the same tag as one of the |.E. thallistarget. Here is an example:

For the input file input_msu.txt (MAP operation RideRoamingNumbéy:

53 XK XM XK XX 09 850 03 Oe 12 0Ob 12 O7 00 12 04 53 82 XX XX XX XX Ob 12 06 00 12 04 53 52 XX XX XX XX 67 62 65 48 04 25 00 01
ef 6b 1e 28 1c 06 07 00 11 &§6 05 01 01 01 a0 11 60 Of S0 02 07 80 al 09 06 O7 04 00 OO O1 00 03 03 6o 80 al 39 02 01 01 02 O1
04 30 31 80 08 82 04 05 00 70 12 06 £9 81 07 91 53 89 XX XX XX XX &5 05 0= 01 01 04 03 04 01 a0 83 07 91 53 839 XX XX XX XX 89
05 bo 96 d2 00 02 S£ 02 05 cO 0O OO OO

the Long context is:
Sfoparation data processing from file <input_msu.txt>

Sflong context of Dialoguerortion:

00006E 000000 000000 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000
Q00066 000028 000000 Q00000 Q00000 000000 000000 000000 000000 000000 000000 Q00000 000000 000000 Q00000 000000
Q00066 000028 000006 000000 Q00000 000000 000000 000000 000000 000000 000000 Q00000 000000 000000 Q00000 000000
Q0O0eE 000028 0000AD 000000 Q00000 Q00000 000000 000000 000000 000000 000000 000000 Q00000 000000 000000 000000
Q0O0eE 000028 0000AQ 000060 Q00000 Q00000 000000 000000 000000 000000 000000 Q00000 Q00000 000000 000000 000000
Qoo0aE 000028 0000AQ 000060 Q00080 000000 000000 Q00000 000000 000000 000000 000000 Q00000 000000 000000 000000
Qoo0aE 000028 0000AQ 000060 000041 Q00000 000000 Q00000 000000 000000 000000 Q00000 Q00000 000000 000000 000000
Qoo0eE 000028 0000AD 000060 000041 Q00006 000000 Q00000 000000 000000 000000 Q00000 Q00000 000000 000000 000000

Sflong context for Component O:

Qoo0al 000000 Q00000 000000 Q00000 Q00000 000000 Q00000 000000 000000 000000 Q00000 Q00000 000000 Q00000 000000
00o0al Q00002 Q00000 000000 Q00000 Q00000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 Q00000
00o0al Q00002 Q00000 000000 Q00000 Q000000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 00000
0000al Q00030 Q00000 000000 Q00000 Q00000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 00000
0000al Q00030 QOO00E0 000000 Q00000 Q000000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 O00000
0000al Q00030 QO00E1 000000 Q00000 Q00000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 O00000
0000al Q00030 Q000AS 000000 Q00000 Q000000 000000 000000 Q00000 Q00000 000000 Q00000 Q00000 000000 000000 O00000
0000A1 Q00030 0000AL 000004 Q00000 Q00000 000000 000000 Q00000 000000 000000 000000 000000 000000 Q00000 Q00000
Q000A1 Q00030 0000AL 000004 Q00000 Q00000 000000 000000 Q00000 000000 000000 000000 000000 000000 Q00000 Q00000
0000A1 Q00030 000088 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000
0000AL Q00030 000085 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 000000
0000Al 000030 O00O008F 000000 Q00000 000000 000000 000000 Q00000 000000 000000 Q00000 000000 000000 Q00000 Q00000

Each of the numbers there is a tag of an Operdtaah row gives a path from the Invoke tag (Alfh®|.E. the
row refers to. Reference is very simpl&raw corresponds to Invoke tad®2 to the next I.E., InvokelD (02), etc.

For the time being the 7-Scales is capable to mOgelations that have up to 16 levels of inclusidns capability
is controlled by a named constampX_DEPTHIocated incapbase.h

Compare the above table with the log produced éydbldmtcap.exe on the same message (the first
decomposition is the Dialogue portion):

! Network sensitive information is replaced by* or ‘nn’
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opening source file <input_msu.txt> for reading raw message ... success.

Input data:
B3 K XX XM KX 09 B0 03 0e 195 0Ob 12 07 00 12 04 53 B9 XX XX XX XX Ob 12 06

after converting to Hex (OP, 139 bytes):
83 00 X X XX 09 B0 03 CE 19 0B 12 0OF 00 12 04 53 89 X XX X} XX 0B 12 06

writing results ...

0a006E APPL (C) [ 11] -- LL=1, Lw=30 [i_ bgn =43, i_end=137]
LO00028 UNIV (C) [ 8] - LL=1 Lv=28 [1_boan=45, i_end=74]
L. 000006 UNIV (P) [ 6] -- LL=1, Lv=7 [1_bgn=47, i_end=74]
L.= 0011 86 05 01 ol @l
L 00000 CONT €C) [ 0] -- LL=1, Lw=17 [i_bgn=56, i_end=74]
L. 000060 aPPL (CD [ 0] -- LL=1, Lw=15 [i_bgn=58, J_end=74]
... 000080 CONT €£P) [ 0] -- LL=1, Lw=2 [i_hgn=60, i_end=74]
.= 0F BO
... 000081 CONT €2 [ 1] -- LL=1, Lwv=9 [i_bgn=64, 1_end=74]
..... 000006 UNIV (P) [ 6] -- LL=1, Lv=7 [i_bon=66, i_end=74]

..... = 04 00 00 01 00 03 O3
tam.dp. ie_n=8, tam.dp.ie_m=16

operation parms decomposition:

0000a1 ConT €C) [ 1] —- LL=1, Lv=57 [i_bgn=77, i_end=135]
.000002 UNIV (P) [ 2] -- LL=1, Lv=l [i_hgn=7%, i_end=135]
.000002 UNIV (P [ 2] -- LL=1, Lv=l [i_bgn=82, i_end=135]

L= 04

.000030 UMIV (C) [ 16] -- LL=1, Lw=4% [i_bgn=85, i_end=135]
.. 000080 CoNT €P) [ 0] -- LL=1, Lv=8 [i_bgn=87, i_end=135]
..= 82 04 05 00 70 12 06 F9

L 000081 CONT (P) [ 1] -- LL=1, Lw=F [i_bgn=97, i_end=135]
Lo= Bl 53 89 K MM XK XX

. Q00085 CONT €C) [ 5] -- LL= 1 Lv=8 [i_bgn=106, i_end=135]
L 000008 UNIV (P) [ 10] -- LL=1, Lw=1 [1 Egn=108, i_end=115]
L..= 01

... 000004 UNIV (PD [ 4] -- LL=1, Lw=3 [i_bgn=111, 1_end=115]
caoa= 04 01 Al

.. 000088 CoNT €P) [ 8] -- LL=1, Lv=7 [i_bgn=116, i_end=135]
Lo= 9153 85 XK XN XX XX

.. 000089 CONT (P [ 9] —- LL=1, Lwv=5 [i_bgn=125, i_end=135]
..= BC 96 D2 00 D2

. Q000BF ConT (P) [ 15] -- LL=1, Lw=2 [i_bgn=132, i_end=135]
o= 05 CO

tam. am[0]. fe_n=0, tem.am[12].ie_m=20
resulting operation’'s Tong context s saved in <frmlong. txt>
Control operation's short cormtext s saved in <dmtcap_00504DFC31. log>

Return code: 0

Note that most |.E.s are unique, but some may hauéple presence in an Operation. To access thene tis
another mechanism that is available at runtime.

Optimized contexis another structure that models an Operationwiftsthe Long context, it is implemented as a
2-dimential array, each raw of which is relatednol.E. present in the Operation. It is possibledovert Long
context in Optimized and vice versa. The idea lettile Optimized context is even simpler — it cardahe same
information in more efficient way both in termssyface and processing time. It is called sometirBésrt
context”. Here is the optimized context that cqomsls to the long one (it is produceddantco.exe ):

SOlGentco w2.0]: LongContext processing from file <ctx_TngMAPY3I_PRNRG. TxT>

SilGentc] wl.2]: operation data processing from file <inputMAPYI_PRNRO. TxT>
SMAPY3 operation ProvideRoamingiumber
SfoptimizedContext (static thisIE structure) for operation 'idx_opProvideroamingiumber_wv3':

fint tab_opProviderRoamingiumber_w3[12][7] = {

s TAG Dp Up Rt SCOPE  UMAME SPARE

{0x000081, a, a, o, 11, a, o, J4 0
10x000002, 1. a, 2, o, a, oh A4 01
{0x000002, 1, a, 3, a, a, o, JSS 2
10x000030, 1, o, a, 3, o, oSS 3
{0x000080, 2 ER I, g, Q. oy, A5 4
10x000081, 2, 3, &, 0, o, oSS S
{0x00004A5, 2 ER ER 2, Q. oy, A7 8
1 0x000004, 3, 6, g, o, o, o, JS 7
10x000004, ER G, a, g, Q. oy, /7 8
{0x000088, 2, 3, 1o, o, o, ot SS9
1 0x000085, 2 3, 11, g, Q. oy, A/ 10
{0x00008F, 2, 3, a, o, o, or S/ 11

As can be seen from the printout, it is called &satic thislE structure of the Operation.
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The term Optimized context is applied also to tlyad@nic thislE structure an example of which is preed on the
following figure (produced bymtcap.exe on the same message):

SAdmtcap: Control data processing

#define MSG_LEN 139
unsigned char RAW_MSGIMSG LEM] =
OxB3, OxNN,  OxMM, OxNM, OxMN, Ox0%, O0x80, 0x03, 0x0E, 0x1%9, Ox0B, Ox12, Ox07, Ox

SARuntime structure for Dialogue Portion:
#cdefine DLOG_LEN 8
int DLOG_TAB[B][8] = 1

S¢ Th ot Dp Up  RT L1 L R

1 43, 0xa0, Q, a, o, 1, 30, or . A 0
1 45, 0x20, 1, a, o, 1, 28, or . A 1
1 47, 0x00, 2, 1, 3, 1, 7 or . A 2
1 56, 0xad, 2, 1, Q, 1, 17, ar . A 3
{ 58, 0x&0, I, 3, o, 1, 15, or L, AF 4
{ 60, 0x80, 4, 4, a, 1, 2, or L, AF 5
{ 64, 0Oxao, 4, 4, o, 1, 9, or LSS 8
j{- 66, 0x00, 5, a, o, 1, 7. o ST
SARuntime structure for Component O:

#define CMO_LEN 12

int CMO_Tas[CMO_LEN][8] = {

A5 Th [ £y Dp up RT L1 L R

i 77, 0xag, Q, a, o, 1, &7, oy o, A 0
i 79, 0x00, 1, a, 2, 1, 1, oy A 1
1 82, 0x00, 1, a, 3, 1, 1, or . A 2
1 85, 0x20, 1, a, o, 1, 49, or . A 3
1 87, 0x8Q0, 2, EN I 1, g, or . A 4
1 o7, Ox80, 2, 3, a, 1, 7 ar . A 5
{ 1o, 0xa0, 2, 3, 3, 1, g, or L, /f 8
{ 108, 0x00, I, a, g 1, 1, or L, A7
{111, o0xoo, 3, a, o, 1, 3, or L, /f B
{116, 0x80, 2, 3, 1o, 1, 7. or L, SS9
{125, 0x80, Z, 3, 11, 1, 5, oy , JSS 10
j[- 132, 0x80, z, 3, o, 1, z, o A1

Static thislE structures a structure of type Optimized context thatdedito model the complete structure of an
Operation.

Dynamic thislE structures also a structure of type Optimized context thatsed to model an Operation at runtime.

Both structures match exactly each other"h @ and 4' columns -DEPTH=D; OWNER=UBNJRIGHT=Rt. OWNER
specifies which is the owner of this I.E., addnegghe row of the table, at which the data relatetthe owner I.E.
are locatedbepPTHcounts how many owners there are on the path thetooot RIGHT addresses the next I.E. that
is of the same level of depth and has the same roamihis |.E.

Considering that this I.E. is th& BE. (the ondTh]=97 and[TAG]=000081 ), the[OWNER]=[Up]=3 as the § I.E.
directly encompasses this I.E., gRa5HT]=[R]=9  as the Y |.E. is of the same level of depth and has theessam
owner as this |L.E.

Static and dynamic thislEs differ in the followirgtatic thislE contains Tags while dynamic thistii@in an

index to the same Tag in the message; static tli@tEains holders for the Universal names of I(ExaMigand for
indexes to functions that provide further treatn@rthese |.E.sgPARE, while dynamic thislE contain holders for
the length of the Length of I.E.sl (), length of the Value of I.E.sX), return code from processing exactly this |.LE
(Rc) and other detailg).

2 Creating operations definitions

Operations definitions are exactly static thislEistures for the operations. This is a 2-step piose— at first we
produce the long context and then from the londeodrwe produce the optimized context. On the &tep we use
Gentcl.exe , on the second step we uBico.exe

2.1 Creating long context
Gentcl.exe is used as follows:

Gentcl —i <input_file.txt> -0 <output_file.txt>

The input file has to be of the following shape:
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//C31P operation initialDP based on Personetts SCP
idx_opInitialDP_w0
len opInitialDP_w0
tab_opInitiallP_v0
al 30 02 01 00 DOZ 01 00 30 28 80 01 4e 82 07 02 90 80 59 94 38 §3 83 07 83 13 98 45 00 15 0Z Sa Oa 84 93 53 89 29 07 10 01 45 0Z 9a 02 60 01

The first line is considered to be comment withvihout the *//’. The comment will be copied in tbetput file.

The following three lines are clear in their megnifhe index and the table are taken from the hddde
cslpbase.n for CS1P and fromap_base.h for MAP. The length is not a predefined name,dnés well with the
others. The last line is the operation itself gtgrfrom the Invoke I.E. (Tag Al). It should finistith Enter and
nothing on the next line.

The output is:

AAlGenta] wl1.,0.2]: operation data processing from file 'dinputCslp_IDP.

A/CS1P operation initialor based on Personetta scCP

AAIndex:

idx_opInitialoP_vO

SALength:

1en_oqlnitia1DP_V0
a:

S/Tah

tab_opInitialoP_vo
context of input data:

//Long
Q000al
Q000a1
Q000a1
Q000a1
Q000a1
Q000a1
Q000a1
Q000a1
Q000a1
Q000a1

Here you can add the names of the |.E.s taken tin@ns1popdefs.h

000000
000002
000002
000030
000030
000030
000030
000030
000030
000030

000000
000000
000000
000000
000080
000082
000083
000084
000094
00009C

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Txt

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

AAlGentc] wl.0.2]: operation data processing from file 'dnputCsSlP_IDP.txt'

A/CS1P operation initialor based on Personetta scCP

AAIndex:

dx_opInitialop_wo

SALength:

1en_oqlnitia1DP_V0
a:

S/Tab

tah_opInitialoP_wvo
context of input data:

//Long
Q000A1
Q0o0A1
Q000A1
Q000A1
Q000A1
Q000A1
Q000A1
Q000A1
Q000A1
Q000A1

000000
000002
000002
000030
000030
000030
000030
000030
000030
000030

000000
000000
000000
000000
000080
000082
000083
00008A
000094
00009C

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

Q00000
000000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000
Q00000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

for CS1P anthap_opdefs.h

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

for MAP.

operationarg
servicerey
calledrPartynumber
callingPartynumber
TocatiaonNumber
forwardCallIndicators
eventTypeBCsM

You can add more rows either manually or from othéputs for the same operation. At this moment@uready
to supply the input for the Gentco.exe to prodineefinal result.

2.2 Creating optimized context
is used as follows:

Gentco.exe

Gentco —i <input_file.txt> -0 <output_file.txt>

In the course of the InitiaIDP example the resiiltlbe as follows:
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S/lGentco w2.0]: LongContext processing from file <IngctxCS1P_IDP.TxT>

S/lGentel wl1.0.2]: operation data processing from file <inputCS1P_IDP.txt>
AAC51P operation initialoP based on Personetta sCP

SooptimizedContext (Static thisIE structure) for operation 'tab_opInitialbP_wi':
#define Ten_opInitialbpP_w0 10

int tab_opInitialopP_vo[Ten_opInitialorP_w0][7] = {
TaG

A Dp Up Rt SCOPE  UMAME SPARE

T0x0000a1, a, a, a, o, a, . A4S0

L 0x000002, 1, o, 2, o, o, oy, A/ 1

fox000002, 1, o, 3, o, o, o A0 2

10x000030, 1, a, o, a, a, 0}, A/ 3 -- operationarg

1 0x000080, 2, 3, 5, a, a, 0}, /AF 4 —-- servicekey
{0x000082, 2, 3, a, a, a, 0}, /A4 5 -- calledPartynumber
10x000083, 2, 3, 7, a, a, 0}, A4 6 -- callingrPartynNumber
10x000084, 2, 3, g, a, a, of, S5 7 -- locationnumber

1 0x000094, 2, 3, q, a, a, of, S5 B -- forwardcallindicators
f0x0000aC, 2, 3, o, a, a, 0y SS9 —— aventTypeBCsM

S/Extended array for operation tab_opInitialopP_wo:
struct xarray xtab_opInitialpr_wv0 = {
len_opInitialoP_v0, /% Tength ¥/
Cint*) tab_opInitialbP_v0 /% ptr to tab_opInitialorP_wi */

SiMow replace dummy record in tab_opod[] at position <idx_opInitialoP_w0:> with the above xarray

Note that the index is used only in the commenhéend of the file. You have to copy the namedstamts that go

in the comments onto the columNAMEThen you place the arrap_oplnitialDP_v0 and thexarray object
xtab_oplnitialDP_v0 in the headetsipopdefs.h . Finally, you replace the dummy row in the aney opCS1P
Zat positionidx_oplnitialDP_v0 with the following:

{{len_oplInitiaIDP_vO0, (int*) tab_oplnitialDP_v0}, { 0, NULL}},

Make sure that all named constants for the |.Eeglafined in the headesipopdefs.h  and compile.

2 Arraystab_opCS1P andtab_opMAP are removed fromslpopdefs.h andmap_opdefs.h since version v0-2-2.
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3 Creating message templates
Message templates are created by the softwarerteelp2 for v0.3.1 onward. It is used as follows:

dmtcap2 —a <SS7_ID> —c <Application_context>

Heress7_ID is taken from the headeapbase.h:
CAP3ID, CAP4ID, INCS1ID, INCS2ID, INCS3ID
cap_base.h andcslpbase.h

UAP_ID, MAP1ID, MAP2ID, MAP3ID, CAP1ID, CAP2ID,
, andiNCsS1PID. Application_context is taken fronap_base.h ,

MAP CAP CS1P

acNetworkLocUp_v1 acCAP_gsmSSF_scfGeneric_v3 acCgqlp lus_ssp_to_scp_v0

acNetworkLocUp_v2 acCAP_gsmSSF_scfGeneric_v4 acCgqlp lus_assist_hoff_ssp_to_scp
V0

acNetworkLocUp_v3

Q

CCAP_gsmSSF_scfAssistHandoff v
3

acCslplus_ip_to_scp_v0

acLocationCancel_v1

ac(

AP_gsmSSF_scfAssistHandoff_v
4

acCslplus_scp_to_ssp_v0

acLocationCancel_v2 acCQAP_scf_gsmSSFGeneric_v3 acCs 0 1plus_scp_to_ssp_traffic_mng
t v
acLocationCancel_v3 acQAP_scf_gsmSSFGeneric_v4 acCs 0 1plus_scp_to_ssp_service_mng
t v
acRoamingNbEnquiry_v1 ag_gsmSRF_gsmSCF_v3 acCsl%Ius _Ssp_to_scp_service_mng
t v
acRoamingNbEnquiry_v2 ag_gsmSRF_gsmSCF_v4 acCslplus _data_mngt_v0
acRoamingNbEnquiry_v3 agCAP_gsmSSF_gsmSCF_v1 ad Qsl% lus_scp_to_ssp_traffic_lim
it_vi

aclstAlerting_v3

acCA

P_gsmSSF_gsmSCF_v2

acLoclnfoRetrieval_v1

acCA

P_gprsSSF_gsmSCF_v3

acLoclnfoRetrieval_v2

acCA

P_gprsSSF_gsmSCF_v4

acLoclnfoRetrieval_v3

acCA

P_assist_ gsmSSF_gsnSCF_v2

acCallControlTransfer_v3

acCAH

P_gsmSCF_gprsSSF_v3

acCallControlTransfer_v4

acCAHR

P gsmSCF_gprsSSF_v4

acReporting_v3 acCAP_gsmSRF_gsmSCF_v2
acCallCompletion_v3 ac_rap_sms_v3
acServiceTermination_v3 ac_cap_sms_v4

acReset_vl

acReset_v2

acHandoverControl_v1

acHandoverControl_v2

acHandoverControl_v3

acEquipmentMngt_v1

acEquipmentMngt_v2

acEquipmentMngt_v3

aclnfoRetrieval_v1
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aclnfoRetrieval_v2

aclnfoRetrieval_v3

acinterVirinfoRetrieval_v2

acinterVirinfoRetrieval_v3

acSubscriberDataMngt_v1

acSubscriberDataMngt_v2

acSubscriberDataMngt_v3

acTracing_v1l

acTracing_v2

acTracing_v3

acNetworkFunctionalSs_v1

acNetworkFunctionalSs_v2

acNetworkUnstructuredSs_v2

acShortMsgGateway vl

acShortMsgGateway_v2

acShortMsgGateway v3

acShortMsg_Relay_v1

acShortMsgMO_Relay_v2

acShortMsgMO_Relay_v3

acSubscriberDataModifNotif_v
3

acShortMsgAlert_vl

acShortMsgAlert_v2

acMwdMngt_v1

acMwdMngt_v2

acMwdMngt_v3

acShortMsgMT_Relay_v2

acShortMsgMT_Relay_v3

aclmsiRetrieval_v2

acMsPurging_v2

acMsPurging_v3

acSubscriberinfoEnquiry_v3

acAnyTimelnfoEnquiry_v3

acGroupCallControl_v3

acGprsLocationUpdate_v3

acGprsLocationInfoRetrieval_
v3

acGprsLocationInfoRetrieval_
v4

acFailureReport_v3

acGprsNotify_v3
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acSs_InvocationNotification_
v3

acLocationSvcGateway_v3

acLocationSvcEnquiry_v3

acAuthenticationFailureRepor
t v3

acShortMsgMT_RelayVGCS_v3

acMm_EventReporting_v3

acAnyTimelnfoHandling_v3

acResourceManagement_v3

acGroupCallinfoRetrieval_v3

The input file has a fixed namieput_msu.txt . It should start at the MTP3 level (for nationadsaages this is
0x83) and should consist of only one line, finighixith Enter. Here is an example with the InitialDferation:

83, nn, nn, nn, hn, 09, 01, 03, 0E, 12, OB, 52, FC, OO0, 12, 04, 53, 89, nn, nh, nn, hn, 04, hn, hn, BN, nn, 7C, &2, 7A, 48, 04, 3E, 00, 00, C3, 6B, 35, 28,
33, 04, 07, 0O, 11, 86, 05, 01, 01, 01, A0, 28, &0, 26, 80, 02, 07, 80, al, OE, 06, OC, 2A, 86, 3A, 00, 89, &1, 33, 01, 01, 01, 0O, Ol, BE, 10, 28, OE, FE,
0c, 30, Oa, 80, 01, o5, 81, 01, 05, 82, 02, OF, 39, &C, 80, A1, 37, 02, 01, 00, C2, 01, o0, 30, 2F, 8O, 01, 23, 82, 07, 02, 90, B8O, 89, 04, 50, 31, B3, 07,
|83, 13, 98, 44, 89, 08, 05, BA, OA, 84, 03, 53, 89, 29, 08, 10, CO1, 48, 01, 94, 02, &0, 01, BB, 05, 8O, 03, 80, 90, A3, 9C, 01, 03, 00, 00

The resulting file is named as followdsntcap_ XXXXXXXXXX.log . The content of this file for the InitialDP exarapl

is presented on the following figure.

Note that in the example below some of the octetseplaced by “nn” to hide network data that is published
usually.
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Sidmtcap: control data processing

#define MSG_LEM 152
unsigned char RAwW _MSG[MSG_LEN] = {
0x83, Oxnn, Oxnn, Oxnn, O0xnn, 0x09, 0x01l, 0x03, Ox0E, 0x12, 0x0B, Ox52, OxFC, OxQ0, ...

Siruntime structure for oialogue Portion:
#define DLOG_LEN 15

int DLOG_TAEB[L1S5][8] = 1

A Th ot op Up RT L1 L RC
36, Ox60, 0, O, 0, 1, 53, oy, A0
38, oOxzo, 1, o, 0, 1, &, ot 5 4L
40, 0x0o, R - B U . w B
49, oxan, 2, 1, 0, 1, 40, 0y . A4 3
s1, Ox&0, 3, 3, 0, 1, 38, ot 5 A4 4
53, oOx80, 4, 4, &, 1, z, B, Y O
57, oOxao, 4, 4, &, 1, 14, e o e
so, Ox00, 5, &, 0, 1, 12, ar 4 A7
73, Oxa0, 4, 4, 0, 1, 18, oy, A48
75, Ox20, 5, w1 14, T
77, Oxe0g, 6, 5, 0, 1, 12, 0y . 4/ 1o
7o, Oxz20, 7, 1o, 0, 1, 10, or , 4411
81, 0x80, 8, 11, 13, 1, 1, D & oy
84, 0Ox80, g, 11, 14, 1, 1, g, L i
&7, Ox80, 8, 11, o, 1, 2, 0} A4 14

A/runtime structure for Component O:

#define CMO_LEN 12

Nt CMO_TAB[CMO_LEN][8] = {

i Th Dt op up RT L1 L RE
93, Oxad, 0O, O, 0, 1, 55, oy ., S0
95, oOx00, 1, o, 2, 1, 1, Wy o
o8, oxo00, 1, o, 3, 1, 1, A i
101, 0x20, 1, 0, 0, 1, 47, o} & A4 3
103, Ox80, 2, 3, 5, 1, 1, ot 5 A4 4
106, Ox80, B B R 0 . W
115, Ox&0, Rl aE ) O3 5 v B
124, ox80, 2, 3, &, 1, 10, ar o A 7
136, Ox80, o4, W 1, 3 0y . A4 8
140, Oxad, T a4 T 5 Dl o i 0
142, Ox80, 3, 9, @, 1, 3, ar , 4/ 10
147, ox80, 2, 3, o, 1, 1, 0} A1

AARuntime structure for message »00d:
STrUct TCAPMSU MSU_STRU = {
FAMTP3 section = = = = = = = = - - 22222z
MSG_LEM, /% int len ¥/
RAW_MSG, /™ uchar¥ phuf =/ .
0x8/3/, b unchar/SIO, default: sccP, Mational */
iy ¥ int DPC ¥
2, /% Ant OPC %/
3, S dnt sLC v/
p 0x09, A% uchar HLHZ, default: upp */
SCCP section - - - — = — — = = - — — — — - - —
0x0l, /% uchar pcmh - protocol class & message handling ¥/
{ /¥ Ca'l'led_Pty_“‘/ 4
10, % dnt GT_ddx =/
11, /% dnt GT_len %/
* int dndsPc %/
int dndssH %/
AW oAnt dind_GT ¥/
A oAnt dndrtg WS
SHoAnt spC Wi
SHoAnt SSNowS
A% Ant woaind, default: International */
AW oaint TT_ind %/
A¥oaint NP_ind, default: E.164 %/
A Ant Es_ind
¥ oint Ap_len %/
, P /% unsigned char adrpig[z20] v/

el =d =l ol el N el ol el ol el sl
S
)

PO it s e

Is
1 /% callingpty =/
22, /% dnt GT_ddx %/
int GT_len */
w qint dndspC ¥/
A% Ant dndssw v
A oAnt dnd_GT %/
A Ant dndrtg ¥/
A oAnt SPCo S
ANt SsN %S
A% int Moaind, default: International =/
A oAnt TT_ind */
A% Ant WP_ind, default: E.164 S
int Es_ind */
A% Ant ap_len
J% uchar adroig[o] %/

P
)

gDD'—‘DhDDDDDDh
et
)

—

1
0x00, /% uchar Hop Counter */
1 /% segmentation - for xUDT and LUDT %/
0x00, / uchar - control field */
10x00, 0x00, 0x00,F /% uchar[4] - Tocal ref »/

i
124, /% dnt ldta =/
FATCAP section - - — = = = = = = = = = = = = - -=

-1, /% int SESidx %/

28, /% int ddta ¥/

Oxa2, /% uchar type %/

1, /% dint 1len ¥/

122, A% dnt wlen %/

1 /% otid +/
20, /% dnt ddxo */
1, % dnt Tlen %/
4 /% Ant wlen W/

s

/% dtid »/
0, % dnt ddx0 w/
Oy 4y A0t Tden 3
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0 A% Ant vlen w/

{,/"“ struct TCapdlog dp %/
0, /% dnt rcod %/

55, /% Ant len */
DLOG_LEM, /% int de_n %/
23, /% int de_m */
DLOG_TAE, /% int* ie_p %/
0x60, /% uchar type %/
9, % dnt s7ap ¥/
0, A% dnt accod %/
A ANt acidx v/
A¥oAnt acver W/
¥ dnt acres ¥/
A oproty W
1, /% puset #/
0x80, % uchar bmask */
P L i
56 A% Ant ddx to bstr oW/
T, A% proty
10x00, 0x00, 0x08} /% struct <nonames inf ¥/

el ol ol

1

1 /% struct TCaPcptn cp W/
ol, /% int ddx0 %/
1, A% dnt Tlen %/
58, . % Ant vlen %/
1 A% oAnt am_n v/

1s
1 /% struct Tcapcomp cm[8] %/
{ /% Component 0 %/
0, /% dnt rcod v/
93, A% dnd ddx0 %/
57, A% dnt len */
CMO_LENM, ¥ dnt de_n */
200 A% Gnt dem ®/
CMO_TAB, A% int® Je_p %/
Oxal, A% uchar type */
0x00, /% dnt invID %/
0x00, /% 9nt TnkIo */
0, /% dnt opcod ¥/
8, /% int opjdx ¥/
: 101, /% dint Jarg ¥/

T
0, /% uchar misc /

This output needs some manual modification to bdydor a message template. The modification ctsefs
writing names of the named constants that are liegEIMSG_LEN, RAW_MSG, DLOG_LEN, DLOG_TAB, CMO_LEN,
CMO_TAB, ..., CM7_LEN, CM7_TAB , andMSU_STRUThe following rules are applied so far:

For the header file es1ipvww_acM_opNN.h , where V=version, M=Application Context, NN=congtve
number of the header file, starting from 01

ForMSG_LEN CS1PACx_OPnnOBmm_LEMWhere x=Application Context, nn=consecutive humifahe
Operations Package (the number of the headenfileNN), mm=consecutive number of the Operations
Bundle (a set of Operations put in a message)

ForRAW_MSeCS1PACx_OPnnOBmm_Mswhere x=Application Context, nn=consecutive numifahe
Operations Package (the number of the headenfileNN), mm=consecutive number of the Operations
Bundle (a set of Operations put in a message)

DLOG_TABES a named constant that contains NULL and h&® teplaced if the message carries a Dialogue
Portion. For the example it has the forncsfiPDLOG_ACxRQ_TABvhere n=Application Context.

Forcmo_TABthe name iI€S1PACx_OPnnOBmmYYY_TA®here x= Application Context, nn= Operations
Package, mm= Operations Bundle and YYY is the ghamie of the Operation that is modeled by this
structure (IDP in this case).

Etc.

Note that an Operation can be used in many Apjpticaontexts. It may be needed to change the Agiidio
Context of the template message that conveys tleeafpn at runtime.
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