axo s agzlg Jubo
wlaaadasidl REST

wlaulail axo y dgzlg) aloliv $Ug Ul Ian 464, REST APl g Swagger Ul _ aolll
OmniSS7.

wlbgizell Jga>

© ® N O Vv kA~ W DNhHE

aole o lai
294 OmniSS7 wlaulas daxo 5\-@2'3 REST wldae J| M)‘“ JS—'GS-U MAP ( gulo ¢ >
Jsaxall Gailell). wliulaill dxo y dgzly M it

e wldb Jlw,] MAP (SRI. SRI-for-SM. UpdateLocation. &J|)
e wllxiwl gloiwl MAP

o Uwosirog m s plall puylio aidl o



&P Ciient HTTP POSTAGET- _ +  APhandier Moduie ¢ MapChent GenSener +  W3UA Connection S5T Network—s 55T Elements

o3> 5ugSi HTTP

oLl Juolas
Jolnall P | oeeSill Lils
JsSsissall  HTTP y

Olgis IP 0.0.0.0 (wlezls)l graz)  Lnis 298Il ue

ssiall 8080 Lais 598 s

Jeaidl Plug.Cowboy y
Josogll lasl,: http://[server-ip]:8080

035 Judasi/ ysSas HTTP

2315 O 15) logd aSms HTTP Do

config :omniss7,
start http server: true # _J| puus=s false Jihwil

ooVl slaeVl: true (Jsao)

035 Ty o) 1dalasidl aie HTTP, wlinlail dxo 0 dgzls 0sSimwg REST/Swagger Ul &
a>lio.



Swagger Ul

wlaulil daxo y dgzly Hoiais SWagger Ul Lzl ade il wlaulail axo py dagzlg §5Uo].

|l oo gll Swagger Ul
Ll Jl: http://[server-ip] :8080/swagger
<l uall:
o adelbill wlanlnil axo y dag>lg §5Us
+ algdl blis Loy Lz asby
o yluwdl/cdbll wlhlaxe
o Jlo Jlool
Swagger JSON
dawlgo OpenAPl e a>lio:
louJl: http://[server-ip]:8080/swagger.json

el &Y

o I sl Postman o591 wliulaill dxe  dgzly Mot o
o Nasdl liSe g
¢ lauladl ae s sgls 3 i

clislaill ano s ag>ls ailgs lolis

wlles alg bla gro> guis MAP laoil: POST /api/{operation}



arlgill bolai jaxle

aslgill alags

/api/sri

/api/sri-for-sm

/api/send-auth-info

/api/MT-forwardSM

/api/forwardSM

/api/updatelLocation

/api/prn

/metrics

/swagger

/swagger.json

ollb ga> talasMoe MAP gloi 10 Lgise Lawo 63330 alge ls ssin.

SendRoutinginfo (SRI)

a0 plall

POST

POST

POST

POST

POST

POST

POST

GET

GET

GET

we sl

44-794-” CJLog.LSLo JLwJ!

J azgill wlogles Jlw,| SM

a5>banll ologlae Jluw,|

azgi 8lc] SMS (aslgl ]
Joamoll

ax>gi 6ole] SMS

STV QUAREY,

Jlo=ill 08, 11995

Owssiog 1 panlio

Swagger Ul

aawlgo OpenAPI

Joaxall cailel I iinal 20)Se slin) azeil wlogleo gl iml.

aslgdl alagi: POST /api/sri

walladl pans:

algell

10s

10s

10s

10s

10s

10s

10s

N/A

N/A

N/A



{
"msisdn": "1234567890",

“gmsc": "5551234567"

}

w lolzoll:
Joasdl  ggdl  Cgllas o gll
msisdn  abwlw =i MSISDN JLaioll b dall
gmsc ibudlw o algs ulgie MSC ol

a =i VI (200 OK):

{
"result": {
"imsi": "001001234567890",
"msrn": "5551234999",
"vlr number": "5551234800",
}
}

U (504 Gateway Timeout):

"error": "timeout"

JUl. cURL:



curl -X POST http://localhost:8080/api/sri \
-H "Content-Type: application/json" \
-d '{
"msisdn": "1234567890",
"gmsc": "5551234567"

} 1

SendRoutinginfoForSM (SRI-for-SM)
el arzsill wloglse gLz yiwl SMS Jgamall cailell &) isnal.
aslgidl alowi: POST /api/sri-for-sm

walladl pans:

{
"msisdn": "1234567890",

"service center": "5551234567"

}
w lolzoll:
Jea=dl eoldl oollos o gll
msisdn ibwdw o MSISDN ag>4ll
service center aluwlw s ol &l daoaxdl S 0 ulgis

asl=uaw V1 (200 OK):



{
"result": {

"imsi": "001001234567890",
"msc_number": "5551234800",
"location info": {...},

Jl. cURL:

curl -X POST http://localhost:8080/api/sri-for-sm \
-H "Content-Type: application/json" \
-d '{
"msisdn": "1234567890",
"service center": "5551234567"

} 1

SendAuthenticationinfo

e adrbas]l wlgznin wlb.
aslgidl alaai: POST /api/send-auth-info

walladl pans:

"imsi": "001001234567890",
"vectors": 3

wlolroll:



JaxJl goidl  wolloo o gll

imsi alwudiw ey IMSI o]l

vectors o s ex odgi) adsbas]l wlg=in dac

asl=uaw VI (200 OK):

{
"result": {
"authentication sets": [
{
“rand": "0123456789ABCDEF...",
"Xres": "...",
Ilckll: II...II’
Ilikll: II...II’
Ilautnll: II. . .II
}
1,
}
}
JU, cURL:

curl -X POST http://localhost:8080/api/send-auth-info \
-H "Content-Type: application/json" \
-d '{
"imsi": "001001234567890",
"vectors": 3

} 1

MT-ForwardSM

o SMS J yiue WJI.

aslgidl alagi: POST /api/MT-forwardSM



walladl pans:

“imsi": "001001234567890",
"destination service centre":
"originating service center":

"5551234567",
"5551234568",

“smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"

O PN EPN |

imsi

destination service centre

originating service center

smsPDU

gsill

F b E

:

o gll

IMSI agzoll & ol

GT agzgll daoaxll ;S 50l

GT ensisiall 023l S 1ol

SMS TPDU (uwlow iy

095 Ol ez talas Mo sMSPDU (800 ol 6,mS) ks cwloow iy 6 risico aludw.

asl=uaw V1 (200 OK):

"result": {

"delivery status": "success",

Jle cURL:



curl -X POST http://localhost:8080/api/MT-forwardSM \
-H "Content-Type: application/json" \

-d '{
"imsi": "001001234567890",
"destination service centre": "5551234567",
"originating service center": "5551234568",
"smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"
}
ForwardSM

ddlw, azgi 8ole| SMS (MO-SMS JJiiua]| (yo).
aslgidl alaai: POST /api/forwardSM
ondi leallall oau> MT-ForwardSM

JUl., cURL:

curl -X POST http://localhost:8080/api/forwardSM \
-H "Content-Type: application/json" \

-d '{
"imsi": "001001234567890",
"destination service centre": "5551234567",
"originating service center": "5551234568",

"*smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"

UpdatelLocation

Hlas] HLR 9 jiiiue]] gégo s (Jsxaws VLR).
aslgil alagai: POST /api/updatelocation

walladl pans:



"imsi": "001001234567890",
“vlr": "5551234800"

wlolroll:

Jaxl  ggill  wollao ogll

imsi  alwlw  pw IMSI J il

vlir ibwdw ox Olgic VLR (o]l

a =i VI (200 OK):

{
"result": {
“hlr number": "5551234567",
“subscriber data": {...},
}
}

giog 9 lalasMe HLR., Juluws say J| 32 505 InsertSubscriberData (ISD) algo go
JsJ olss 10 Leixe ISD.

Jle cURL:

curl -X POST http://localhost:8080/api/updateLocation \
-H "Content-Type: application/json" \
-d '{
"imsi": "001001234567890",
"vlr": "5551234800"
3



ProvideRoamingNumber (PRN)

odb MSRN (Jgoxall cailell alamal Jlgzidl o8 ,) Jomioll I iinall ] o lad Sall aszgil.

aslgidl alaasi: POST /api/prn

calladl pan>:

"msisdn": "1234567890",
“gmsc": "5551234567",

"msc_number": "5551234800",

"imsi": "001001234567890"

wlolroll:

Jaxll |

msisdn

gmsc

msc_number

F PP E

imsi

a =i V1 (200 OK):

{

"result": {

wallas

"“msrn": "5551234999",

Jle cURL:

o oll

MSISDN &) iisall

GT algu MSC

IMSI &) idiuoll



curl -X POST http://localhost:8080/api/prn \
-H "Content-Type: application/json" \
-d '{
"msisdn": "1234567890",
"gmsc": "5551234567",
"msc_number": "5551234800",
"imsi": "001001234567890"

a95boodl laulil dze . dg7ls wllai Y tadlxdl all=dl.
oVl ol lucl:

o agisall/als Nl elSuil (9 plrriwll) baae il dxo . dgzls
o Jsosll i) alanl oz xls8 plasiwl Jlicl (o gio
o a5slanll Luws nan Ilis] 59 go gl pind asmil

sl V1 o Loannii
Gatis llaiwY] graz @aiiws JSON.
cldl a vl

all> HTTP: 200 OK

JSaell:

{

"result": {



all> HTTP:

e 400 Bad Request - ddlo jue o]l o>
* 504 Gateway Timeout - wlo algs slgiil MAP (10 ylgs)
* 404 Not Found - axllo ut alg alass

Jell:
{
“error": "timeout"
}
ol
{
"error": "invalid request"



slUosVl asdles

assLiddl sUas VI

WasJl i sl |
HTTP sl J=J
SON ol wllall SON
dle BJlo aloz Sex
9.n_2.|" | < lodzoll . e -
J 400 83gii0 dgllaoll Joaxll oz aoully 9
62g8aall PEEY aollanl|
algoll slgul 504 o st algal J_ o $hx
lg5 10 6».2.:;“@9 9959 HLR/VLR
29790 b 404 axllo ik alg dlais Ulgie po Jaxi ilaail

aledll

&.l.g.n." Sl.e.ii.-'l éj_glw
wllb gra> sgixi MAP glgs 10 lgsae Lo 6220 algo Lls:

1. J| cdladl Jlw)| o MapClient GenServer

2. 9lei 10 G| duas 830) @yl ¥l laii,

3. 504 eb)] piv = alxiwl il o o) 15| Gateway Timeout
4.200 glz)] pir = aslriawl (il o5 15] OK axgiill o

algoll slgul sUosl woliuSiwl:
e Jlail db o o M3UA (ixao = wugll dagzlg M3UA)

o Suidl uaigdl Ol go Gami (HLR/VLR/MSC) a] Jssosll oSay

* azsll )18 po Fax
o ol wMauw gzl SS7 cllasVl e el



(Uwgsireg 1) gumliall

adl ol Gugrinog u puwlio Loy i wlaulaill daxou dg=ly pods.

ouwlaall alg alass

Ll Jl: http://[server-ip] :8080/metrics

wlo el e Jlio:

# HELP map requests total Total MAP requests

# TYPE map requests total counter

map requests total{operation="sri"} 42
map_requests total{operation="sri for sm"} 158
map_requests total{operation="updatelLocation"} 23

# HELP cap requests total Total CAP requests

# TYPE cap requests total counter

cap _requests total{operation="initialDP"} 87

cap requests total{operation="requestReportBCSMEvent"} 91

# HELP map request duration milliseconds Duration of MAP
request/responses in ms

# TYPE map_request duration milliseconds histogram

map_request duration milliseconds bucket{operation="sri",le="10"}
5

map_request duration milliseconds bucket{operation="sri", le="50"}
12

map_request duration milliseconds bucket{operation="sri",le="100"}
35

# HELP map pending requests Number of pending MAP TID waiters
# TYPE map _pending requests gauge
map_pending requests 3



a>liadl uaslioll

ovlgall

map_requests total

cap requests total

map request duration milliseconds

map_pending requests

UN G0 9 2 (9N

J] ol prometheus.yml & Loll:

scrape configs:
- job name: 'omniss7'
static configs:
- targets:
metrics path: '/metrics'
scrape_interval: 15s

['server-ip:8080']

g9l

slae

slae

el oz s

< boauidl

operation

operation

operation

oz
uUJo JaC
MAP

&y o>
dxlosll

wloz]
uLn.Uo Ja¢C
CAP

&y =
dslosl

VAL 22
NI

al

22
Yol
MAP



gl Jlo

import requests
import json

# db SRI-for-SM
url = "http://localhost:8080/api/sri-for-sm"
payload = {

"msisdn": "1234567890",

"service center": "5551234567"

response = requests.post(url, json=payload, timeout=15)

if response.status code == 200:
result = response.json()
print(f'"zlx: {result}")
elif response.status code == 504:
print("aSid | go i Lriwl Y - algadl sleisl™)
else:
print(f"ih>: {response.status code} - {response.text}")



s, San Lol> Jlio

const axios = require('axios');

async function sendSRI() {
try {
const response = await
axios.post('http://localhost:8080/api/sri', {
msisdn: '1234567890°',
gmsc: '5551234567"

}oo A
timeout: 15000

1)

console.log('zl=:"', response.data);
} catch (error) {
if (error.code === 'ECONNABORTED') {
console.error('aSuidl o a xawl Y - adgall clgisl');
} else {
console.error(' W.s:", error.response?.data ||
error.message) ;
}
}
}

sendSRI();



Jl Bash/cURL

#!/bin/bash

# .lb UpdatelLocation
response=$(curl -s -w "\n%{http code}" -X POST
http://localhost:8080/api/updateLocation \
-H "Content-Type: application/json" \
-d '{
"imsi": "001001234567890",
"vlr": "5551234800"
)

http code=$(echo "$response" | tail -n 1)
body=$(echo "$response" | sed '$d')

if [ "$http code" -eq 200 ]; then
echo "glx: $body"
elif [ "$http code" -eq 504 ]; then
echo "aSluid!l o i awl Y - algoll slgis "
else
echo "lbs $http code: $body"
fi



wlinlaidl axo  agzlg wlle 993

APlhandler MapClient

POST /api/sri

M3UA Connection SS7 Network

GenServer.call (10s timeout)
Send SRI request
M3UA/SCCP/MAP
MAP Response
Response received
{:0k, response}

200 OK + JSON

If timeout (10s)

{:error, :timeout}

504 Gateway Timeout

APlhandler MapClient

M3UA Connection SS7 Network

wlaulail axo y dgzlg 4995 REST APl aolxdl OmniSS7:

[ wldee MAP - J oI5 oc> SRl SRI-for-SM. UpdateLocation. e SMS. a85basll
0 Swagger Ul - LisYls aleladl clinkad] axan ag2ls 35U

0 aslls adloll - yugrizreg s yunlis
0 ol gzl L=)|3.! 10 lgioo algo - leruo 6320 wMgo MAP
[ @sl> HTTP - 8080 saiall (le Joss (Juse uoSill L8 start http server)

&zl sl agzly Gl Jswosll.

&zl (oeSil doolei e Jgaxll.



<V oSgigu yuirSe SS7

MAP | ——» TCAP ——=s  SCCP — M3uA | —» SCTP — IP

ollos 90, MAP

arloxll adasll jo, ue sl
updatelLocation 2 I o]l gdg0 Juzuws
cancelLocation 3 oo Jazaddl ¢la)| VLR
provideRoamingNumber 4 wllb MSRN
sendRoutinglnfo 22 Sl Kl agzgi e pNriwl
mt-forwardSM 44 o SMS J yisuall (V]
sendRoutinglnfoForSM 45 azgi ¢ elriwl SMS
mo-forwardSM 46 azgi 8ole] SMS Jisa]l (yo

sendAuthenticationinfo 56 a9sLbanll wlgzis wllb



Jilw, glgsil TCAP

BEGIN - alslzoll so

e CONTINUE - alslroll Cauaiio

END - asledl alxiw)l

 ABORT - alslzoll slsl]

anedladl Olgindl o Lbpumis

E.164 - (447712345678 :Jio) Joal cailgll 08,
E.212 - s.uui IMSI (234509876543210 : Jis)
E.214 - bl jo, Guwis

s all plaidl ols,l (SSN)

SSN 6: HLR

SSN 7: VLR

SSN 8: MSC/SMSC
SSN 9: GMLC
SSN 10: SGSN

SMS TPDU

Jilw Jl glosl

SMS-DELIVER (MT) - Jsaxall cailedl (J] aSuidl oo
SMS-SUBMIT (MO) - aSwuidl (] Jsamall cailedl o
SMS-STATUS-REPORT - o il al>
SMS-COMMAND - 35, & ol



9 35V &ljno i
e GSM7 - a,5%] GSM 7 s (JSJ U ,> 160 SMS)

e UCS2 - < 16 55549, (JSJ 5,> 70 SMS)
e 8-bit - asls Ul (JS) cul 140 SMS)

<V M3UA

¢ DOWN - Jlail 329, ¥ SCTP

¢ CONNECTING - _ JlLasVl SCTP

o ASPUP_SENT - 55U Wil 9 ASPUP
¢ INACTIVE - ASP Jzio jué ,S)g lasiu

e ASPAC_SENT - 1,50 ,Uaul & ASPAC
¢ ACTIVE - a5,=l jal>

9 asludl blaidl jo0, SS7
cu 14 o8 bladl jeo, 0555 bo Bl (ITU) wu 24 of (ANSI).
JUadl Granis (ITU):

o ey 3 aSuill
* cu 8 rgaisll
o < 3 igiasll

Uo> j90, SCCP

* 0-0lsizl) doz )i 2290 Y

* 1-530 0lsis) 4oz, a2e Y
o 2- Lol plladl plosjl

© 3 - e all plladl Juus



4 - jg=xo0 juf parRiwwo
5 - Lo MTP

6 - aSuidl pl>l

7 - Jago i

8 - aluw,Jl Jis s Uas

o> 90, MAP

o ll Uzl

1 unknownSubscriber
27 absentSubscriber

34 systemFailure

35 dataMissing

36 unexpectedDataValue

alall ol 55Ul

o gll

w9 V9290 ué Jiall HLR

Jsosll b8 jue I yiisall

il Lias

69910t asgllaall UL

ixllo jut dalzo dasd

OmniSS7 aSuidl wloas alawlgs Omnitouch



g,.l.l.la f_;\uud; CAMEL -

0eSo sbini] pi LiveView wldl Jlw,ls slid 33> CAMEL/CAP Isa 94, Lz Yl ol Y
sliw) adelai pazimie dgzls INitialDP wllasy CAMEL s 5 YI.

ou2dl wlgSoll

1. s ¢swiio CAMEL LiveView

< lwall:

o ollb clid piladl (e rwniss adelas paximo ag>lg CAMEL
o ol o glgil 8as) pco:



o InitialDP - (ao)Soll slas] lei]) ado¥l oSl alais

o Connect - ig>4ll iaJKoll Loy

o ReleaseCall - i JJl u ,=i/clgil

o RequestReportBCSMEvent - &>Vl ol i) wllbs

o Continue - aJSol axllro dlolgo

o ApplyCharging - wlJKul (e saall/ =il 3925 §uilas

annnni ol a8l

o bl ggi HLisY @aumio dails
o ozall cllall g5 e Ely @Sholivn giges Jod>
e ol SCCP/M3UA (Lol LB aud) doniis
o Juaioll/abaiall 1,bYI (slic
° 295 SSN (il plail 03))
o wllag] OPC/DPC (alaiil jo )
o (Blo 20 ,5T) il sl (9 wlllall 7,6
o i dmlznll g OTID
o lasl/zladl olasYs
o cdbll oz pu

Jluwodl: /camel request

2. o> go gaunzall &>Vl Jouw CAMEL
FRVECH | W HIPPN | E

* paklog camel/2 - JLlw, Jozauwi CAMEL/CAP davaxoll

* lookup cap opcode name/l - adoc jo, & el CAP

e find_cap_opcode/1 - o, zlxiwl CAP (o JSON

e extract cap tids/1 - ¢=uwl OTID/DTID Jilw, o CAP
e format cap to json/1l - Jigx PDUs CAP suuwii J] JSON

wldoc j90, CAP acgcaall:



© => "initialDP"
5 => "connect"
6 => "releaseCall"
7 => "requestReportBCSMEvent"
8 => "eventReportBCSM"
10 => "continue"
13 => "furnishChargingInformation"
35 => "applyCharging"
(47 oldos]dl Jloz])

<l jaall:
e Juzuw JSON wllziwl/elll grox) CAMEL
o wlsh,zY wlali LS TCAP (sla)/slgil/)poiml/s )
o uslic zliwl SCCP
o anall e Slw,l slasYl axdlzo
o aalsll (9 plgoll axllro (o ,ue blocking)
o _ adgumo wlasl "CAP:" apiail| Jrgwui)

3. ¢uasu CapClient

o pverst | E

o wlslexiwl aslis| paklog camel/2 &,5bally 65,ledl Jilw

* 9o JS iz9djo Jixui MAP (paklog) ¢ CAP (paklog camel) g9lgill
o 9 6 lall Llw JI Jixws sccp m3ua maker/2

o 9 slgdl Lslw JI Jumuws handle payload/1

ol aslo] cras LiveView sl cady ousSs wl| sl



# @lall: config/runtime.exs

config :control panel,
use additional pages: [
{SS7 .Web.EventsLive, "/events", "SS7 Events"},
{SS7.Web.TestClientLive, "/client", "SS7 Client"},
{SS7.Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.HlrLinksLive, "/hlr links", "HLR Links"},
{SS7.Web.CAMELSessionsLive, "/camel sessions", "CAMEL
Sessions"},
{SS7.Web.CAMELRequestLive, "/camel request", "CAMEL Request
Builder"}
1,

page order: ["/events", "/client", "/m3ua", "/hlr links",
"/camel sessions", "/camel request",
"/application", "/configuration"]
elosaw VI

edlodl ¢iniz sl Jouosll

J| Jaiil: https://your-server:8087/camel request
adoain]l daoslall o cdlall ggi izl

asllaall & ladzall Yol

whle" awsis 09 ULzl SCCP/M3UA (4521 Jyasil "aorsioll
Jlw,]" e Lail [RequestType] calb"

vk W

wdlall 955
InitialDP (630> aollss)

1. (100 . Jladl Juw le) aoasdl glico Gus
2. Juaiall a8, pusi (A-Party)

3. & Juaioll 08, usi (B-Party)

4. \Jgy » o)l Jlw,] OTID w2z

5. o iy OTID aas W wlllall awldzl 6



ao>WI o lllall (Connect. ReleaseCall. &#ll.)
1. &) 08 Ol wazy OTID (o Lo InitialDP
2. lf.an_L uﬂa.” (0 2y, OTID u)zo“
3. Jld oS5 o 5] s gl OTID lowis
wdlall wlodso
InitialDP:

* (o 22¢) donxdl rlivo
* Juainl o3, (Gumiis ISDN)
* a Jaioll o9, (gwowin, ISDN)

Connect:

o (a8l azgs air ul) dgzsll 05,
ReleaseCall:

* (azo e = 31 (Josiuo = 17 wsole = 16) cunnndl jo,
RequestReportBCSMEvent:

e &lasl BCSM (Jolgs; dgaiao: 0Answer, oDisconnect. #].)
Continue:

o wlodss 3295 Y (poziws OTID loiuil)
ApplyCharging:

o oYl b dallSall 830) uasVl axl - (864000-1 . ilsill) aall
o algoll slgiil aic =i (boolean) - saoll slgiil aic a8l o i wxy OB 3] Lo

aorioll ol
ar>gi SCCP:

e GT (el olgisdl) Laiall o, lall



o GT Jaiall 03, lall
e SSN a Jaioll (146 (ol i8] = gsmSSF)
e SSN (146 (ol ,idl) Juaioll

bl j90, M3UA:

e OPC (5013 uiol,usl valoIl alnaill jo )
e DPC (5011 ol sl .agzoll alnaill jo))

Jazauws JSON

Jilw, gro> CAMEL Gumiiy 0Y dlzs JSON go lasYl Jzuw (191

o ple/slg telzuVI

e s3] TCAP: sLJ|/clgl/,]oiml/ex

e adoc CAP: JloJl Juw Je. "CAP:initialDP". "CAP:connect"
* ax>9i SCCP: Laiall/ Laindl b la)l wloglss

e TIDs: OTID/DTID glg:ll

¢ alo Il aJlw JI: PDU CAP gy  raxiuo JSON

Jowall Jl55] e Jlio

{
"map_event": "CAP:initialDP",
"direction": "outgoing",
"tcap action": "Begin",
"otid": "A1B2C3D4",
"sccp _called": {
"SSN": 146,
"GlobalTitle": {
"Digits": "55512341234",
"NumberingPlan": "isdn tele",
"NatureOfAddress Indicator": "international"
}
}
"event message": "{ ... full CAP PDU ... }"



wdlall 7,6
go Gl 20 5T poxiwol| agzly sola:

o ol glall
o (aglo & L go) callall g5
o OTID (amwlow ,>1 8 Jsl)
o (Uas/Jlw,Yl p5) Al

o el dlw)ll px>

ad ol awlall wloglas a>gl:

o o= OTID Louiad

o oIl cllall culdl o> glas
o alouin awdzll 9o loais laid e

1. 60uo> A‘JISQQ [ SV

o Jlw,| InitialDP = Lle Jgaxll OTID
o d.u.LL? sLu.u!.a ,an.a.” P92y

2. aolKoll (9 LSull:

[o]

Jlw,| RequestReportBCSMEvent - «l,)lew)l cdb

Jlw,| ApplyCharging = . Jlodl Juuw le) aad Kol 820 2> Huss
(sl 290

Jlw,| Connect = ag>gll J| ax>gi

Jlw,| ol ReleaseCall - slgi|

(o]

o

(o]

3. wlidl o<



° wlwl> axew avl o CAMEL
o &l go Sl oMxw a=>l 0 "CAP:"

ApplyCharging - 630 s9 oS>l
aollSoll

aole 6 ,las

adac U muis ApplyCharging ais aollSol v awilSaly o Sall 820] swad Y| axll MRS

dgioj 393> o9 ol Lo £g93all il wlrey,lw 8 Esle [3d pazimy .830)l i ¢lgil
ol Kol Lle.

el VL

CPVRN | RV - TR TN | LON | FSVSEVECT IS F-TAORP Y- SON | RRIEREN |
° a9 g whiv o9 cadgll nle aonilall 6 igall
o oo b J2 Gl eiwYl po wldSall gio 13,150 @@ b,15]

JolSi OCS: (9 oLV OV 9 oSoull cui i)l s orid] dalail go Sl
and=]| cadgll

o lolnoll
630l (maxCallPeriodDuration)

* (auli 864000-1) puxo 22¢ gl
o cloiil Jd aollSall lgsd soimi Ol oS0y il (ilsill 3a2) uadYl axll o gll
cad§oll
o aliol:
o 60 =1 aa.é>
o 290 = 4 (axil Hluiz| aoud) asli 504 56>
o 3600 =1 aclw
o 86400 = 24 aclw

algoll slgiil sic ¢l 9Vl (releaselfDurationExceeded)



* ggil: Boolean (true/false)
o ol 9Vl true
e saadl clgiil aie woxy bHlo (o gll:
o true: Blib aolSol Jad/ =i
o false: daowiw audSall slay| g lei] Jlw,l (J momws gsmSCF
=] skl)

allw_ )l JSan
allw, juo i oy ApplyCharging S TCAP Continue go:

e TCAP: (il dlolall poxivws) [l oiwl alw,
e Opcode: 35 (applyCharging)
¢ wlalsoll: ApplyChargingArg e sgixs:

o aChBillingChargingCharacteristics: aosla)l H=idl wlogleo

wdgll e
= timeDurationCharging: alcs 6@ @ ol (uasVl xxll
cl9)l
o partyToCharge: aizuis pis b sl (ol,usl: sendingSidelD)

olasiawdl e Jlio
G5B 5 axy LBwo dc 9930 dallSo 1gaylinaall

1. Jbw,| InitialDP aolSoll asl,o0 sal

100 :aooxd| g lieso
447700900123 : Joioll
447700900456 :ay Juaioll
- OTID: A1B2(C3D4

2. Jlw,| ApplyCharging 555 5 x> usil

(e L) 300 :so0Jl

idgoll slgis| aie gl 9Yl: true
- peaxiwy OTID: A1B2C3D4



3. Jlw,| Connect aJaJl JLSY

447700900456 :ag>q]l
- poxiwy OTID: A1B2C3D4

4. (asl 300) 558> 5 ax:
0 aSuidl alawlss Blali anllSall s o
o il gsMSCF Las el
ol laall Lo
1. Jw,l Lasl> ApplyCharging J.s Connect

o anllSally JLas¥l sis lains piadl O asiay
o aigmuinall ut wladSall s> gioy

2. go px>uwl RequestReportBCSMEvent

o &l b oAnswer g oDisconnect
o alc @V J| iollSall 830 guits o
o LoVl o3l 3] pmid] Gulas 83Le] o Koy

3. alg@=o 330 puani

O dluw pIRimko AR 6 Sio wldos 35 8 uad
0 LEumo afg9rall wlalSall e whLudl olais Llas (15> alglb
o [E>Y acgdrall Jolol lBrmio acgésall auili 300-60 :ay>390ill

o g5 I5] release=false. cdsoll clgil wl,)lai] go Jolail Ao S
o d.o.”io.” MR _9i 6A.o.ll .).J.).QJJ (9"|aio dueiy
slUas VI asdleo

axslial JSLiwall:



e 3395 VY OTID Jlw,| ez tlowii InitialDP Yl

o ali 864000-1 1555 Ol ez taxdlo yut 630

o wlnais jasm pex Y 29 aSuindl o5 SSF ApplyCharging

calizi 38 S awl 1 aSuid] cdse a8> 0eSH Lo Bole 1cadgall ad>

axsl ol

wldoe g ApplyCharging juc:

wldb el rwadlaldl &, ApplyCharging alw ol

o el telasVI Jous "CAP:applyCharging”
lud> CAMEL: il b go abasisil]l olwdzll asdl o
& TCAP: o il &/ jun il JSline puxuai

sastiill Joo i

all=dl 6,00]

esiy LiveView [ luwoll 3905 all> yusi

* o iy OTID puusall gusi (09

JB5] 20 (] sgaze dlall 2,6

(lais s920 Jw)) wlaldl corzdl ddasi i

walladl sl

* 83>9 paximy CapRequestGenerator aJlxll
e JSla iy TCAP/CAP axy=all

* juo i plaxiwl juo il pgss :TCAPMessages
e % aly SCCP ¢ CapClient.sccp m3ua maker/2

Jlu, VI all

* e Jwyy M3UA (J| :camelgw client asp
* 1 azgll Yluw pasuiwy



* wadw SCCP/M3UA sl

slosVl axdleo

* pxxiwa]]l wlas>No go gigell do Ho G
o 2o oubwll Jolzidl OTID sgis0ll

o pxzimall dgzly 8 Julmill slasl yglas

o ol Jind s oy

- "I . n" s oI . A s
iloizall wlsLoYl:

coldlal) daue whblas]/dlgs
go 05 42w @@ Jl bl
ol Kl §935 ) guas
dad = Jooles

cedlall &b youas

Naslar ollb) Jaxil lis]
. mai PCAP sxJg0ll Jilw
. wloleo (yo gaxill CAP

0o N o U A WN B

Jo Gl wlasMo

o iz go §9lsio MAP JIAJI (paklog)

ol go &Yl Jzw wlily 8328 I, Ly, MAP
o iy puis pasiwy, SCCP/M3UA

&o Joxy CAMELSessionsLive asl ol

¢ wzgi go JolSu M3UA (JHI

alosoll wlaloll

* config/runtime.exs - &axs



e lamail

e CapRequestGenerator J&JI
e CapClient Jlw,Y M3UA
e M3UA.Server pj=ll Jai

e EventLog JLilw JI Jizuid
e Joc ,Wb] Phoenix LiveView

o paximol| dgzly auid pSaill a>l



aole 6 1o

aslgs gios CAMEL (CAMELGW) Js=, OMNiSS7 a5 aSui amio | (IN) wloas ,se5

Gulai £ 5> JgSgig p ploiiwl (el cdgll (9 pidly WSl (w9 oSxiJl CAMEL
(CAP).

o2 Lo CAMELS

CAMEL (Jsoxall cailgll aSuid jj2all slaiall ammnne wlipbs) sulzall o a5 sazo sb
aSuiv le Jozll domasll GSM aSuis ol apwlw¥l UMTS. wloxs pbiy oalssicell gos

Jio rolzall cadgll (8 ol Soll b aSxidl allis:

o el el oo omidly ol e il - Waae acg9rall o lalSall

o aslaa)l andll ol oloaxl ol 6 sall - 6 maadl eVl wloxs

o gall/cdsll Gl fl (Sholuall 42 s OV azs - ClollSall sz gi 19 @S
o oSl pud s balas - amolioVl aslsdl oSl



o Lulrall Gle iy oldSall las/zlowd] - wladlSoll axfiuas

JsSgigm wl,laa] CAP

2£3 OMNiSS7 CAMELGW oo wl)las] 3 CAP:

B RY] al> ,all

CAP Vvl s 1 al> )l CAMEL

CAP v2 s 2 al> )l CAMEL

CAP v3 o 3 al>,all CAMEL

CAP v4 s 4 al> )l CAMEL

<l jaall
83900 wllat i la)Sall (19 CuwlwYl Sl
oS> dimzo wldae SMS
05> GPRS, alo] wllas

53asiall Lslwell af> iaoriio wljo

wiol,ioV1 slacYl: CAP v2 (I3l isYI)



Jyanall cailgll a€ots

MSCVLR GMsC
QsMSSF gsmSCF Trigger
CAP ik, CAP il
1 )
. ¥,
. OmniSsT CAMELGW
MIUAISCTP
Transport
T
SICCP Layer
r
TCAF Layer

Web LI
Sessions & Bullkder

s
HTTRASON \"

e e gl 1 ‘

- Session Stone
ETS

. - » r L |

Rintirsg Ergine Account Manager COR Storage



olallSall 5935 e Jlio

MSC/VLR (gsmSSF) CAMELGW (gsmSCF) OoCs
aolSall slag] - InitialDP
InitialDP(IMSI, A-num, B-num, ServiceKey)
InitiateSession
MaxUsage: 30s
RequestReportBCSMEvent + Continue
aol Sl 5,
EventReportBCSM(oAnswer)

UpdateSession(Usage: 0s)

MaxUsage: 30s
Continue
(a6l 30 an) a,l> 4ol Sl

UpdateSession(Usage: 30s)

MaxUsage: 30s
oSl slgs)
EventReportBCSM(oDisconnect)
TerminateSession(Usage: 125s)
CDR Generated, Cost: $2.50
ReleaseCall
MSC/VLR (gsmSSF) CAMELGW (gsmSCF) OCs

SuoSill
afnoll o Lllosioll

o Jiiisig cants OMNISS7



e Jlail M3UA , MSC/GMSC (gsmSSF)

o coil e ol plai (OCS) ale alaii go APl (gl o il v, s
leall)

i o9 config/runtime.exs alg paud uoSi 089 CAMEL:



config :omniss7,
# ol juo Jumai - gigll oloMe CAP/CAMEL
cap client enabled: true,
camelgw mode enabled: true,

# 5,59 glogyl Jihss
map_client enabled: false,
hlr mode enabled: false,
smsc_mode enabled: false,

# ,lxo] o255 CAP/CAMEL
# 1ol sl som CAP 8, 5Lladl oo lxedly oLllal) aolasiwl wxy
# ol ,Lxdl: vl, :v2, :v3, :v4

cap version: :v2,

# Jo G 0CS (ol wdgdl 9 o=ind])

ocs enabled: true,

ocs url: "http://your-ocs-server/api/charging”,

ocs timeout: 5000, # au U Jlo

ocs _auth token: "your-api-token" # ol 13| .o, Lol 0CS odhaiy
a% > Lo

# Jlos | oS5 M3UA _J CAMEL
# S Jlas Yl ASP (guabidl peo s auloc) olilos]) CAP
cap_client m3ua: %{
mode: "ASP",
callback: {CapClient, :handle payload, []},
process name: :camelgw client asp,

# ad=xall a Legidl abai (p U CAMELGW)
local ip: {10, 179, 4, 13},
local port: 2905,

# soasea )l ay Legidl akas (MSC/GMSC - gsmSSF)
remote ip: {10, 179, 4, 10},
remote port: 2905,

# ololeo M3UA

routing context: 1,
network appearance: 0,
asp _identifier: 13



wagll agzly wlntie HagSi

wllos) dvauanio wlraw gl 4g>lg yosais CAMEL:

config :control panel,
use additional pages: [
{SS7 .Web.EventsLive, "/events", "SS7 Events"},
{SS7.Web.TestClientLive, "/client", "SS7 Client"},
{SS7.Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.CAMELSessionsLive, "/camel sessions", "CAP
Sessions"},
{SS7.Web.CAMELRequestLive, "/camel request", "CAP Requests"}
1
page order: ["/events", "/client", "/m3ua", "/camel sessions",
"/camel request", "/application", "/configuration"]



wlbloc CAP aocgsaoll
63,l9)l wllasll (o gsSMSSF » gsmSCF)

arlonll Opcode awogll cJlzol

InitialDP 0 handle initial dp/1

EventReportBCSM 6 handle event report

ApplyChargingReport 71 handle apply chargin

gsmSSF

- . 62 buwol ,
AssistRequestinstructions 16 handle assist reques

gsmSRF



6 oLall wldosll (o gsMSCF » gsmSSF)

axdosll

Connect

Continue

ReleaseCall

RequestReportBCSMEvent

ApplyCharging

Opcode

20

31

22

23

35

wgll ag=ly wljme

wlbwl> axa.0 CAMEL

loulJI: http://localhost/camel sessions

o gll

Juogi
FN]LON)
51
agzoll

CapRequestGenerator.

CapRequestGenerator.

CapRequestGenerator.

CapRequestGenerator.

CapRequestGenerator.



o alisil] ool Kall ol (lzall casgll (8 asdl o CAMEL:

CJI)'.g.o.":

e auli 2 JS Bl »oxw - aasdl wluwdadl aosls
* aumdadl Juolai - OTID. sxodl JallA| aodSadl 9 120

o Jlxo] CAP - JsSsigll lao| oy (CAP VI/NV2/V3/VA) o CiisiSoll
InitialDP

* aollSoll wloglao - IMSI, 08, A/ 05, B: daosxdl glises
o slgil i ol i ol o - Al gais
o olrall wdsll (8 allSall 830 o8 - B30l B0

Jeazll siacl:

¢3l eidg 520ll, OTID

amdadl Y

e [ pMiwl o - saudl s InitialDP. 5 JI jUaisl 9
o [, pidl iadSall (e ol i - 2l 0i
e []slin] o5 caod Sl eagiil - slgsl o5 CDR

Slue] wauinS CAP: JsSeign lauo] Bl pladl caiiS, CAP o ezl €3> oo InitialDP
o] sl aami x9 s sl looY] 3908 (8 aio g CAP JS aoxsiay MSC.

wllo ¢smiio CAMEL

loulJl: http://localhost/camel request
ol Jlu,ls sl adelas 15l CAP:

wljuell:

* wllall g9 52> - InitialDP. Connect. ReleaseCall. &ll.
* saxell Cllall g9 go oS - arSuoliud Tig0i Jo2>

* wlls SCCP/M3UA - prsio Olgic (1955

o Al go Glb 20 51 - wlladl &.,L



* J Lhoin - asmudadl guii OTID axliodl o ldlall
o lasdl/elxdl Ll - dadl casgll (o9 Jxo 395,

bl glgsl:
1. InitialDP - 53> 480 auwd> s

o (puo 1a¢) dwaxll glivo
o Jaiall 08, (A-party)
o ade Jaioll o9, (B-party)

2. Connect - ig>4)l J| aulSall auzgi
o agzsll 03,
3. ReleaseCall - aoJ Sl <lgil
o (saxo ,ut=31 . Jgino=17 .55l =16) | jo,
4. RequestReportBCSMEvent - &Yl ol lei] wlb
o &lxsYl: oAnswer, oDisconnect. tAnswer, tDisconnect
5. Continue - JLx 0o aodSa]l anlio
o wlalzo sl wdlai ¥
6. ApplyCharging - aoJSo]l 830 192> gulas

o (864000-1 . ulsill) sxall

o algall slgiil xic ¢l 8Y1 (boolean)
o lail wloasidl plazxiuwl

l,L> SCCP asadioll:

ol Juaiall G lall olgis
calledl als Lasall C bl olsic

SSN aude Juaiall (146 : ol i8] = gsmSSF)
SSN (146 : ol i) Lol

«l,L> M3UA:



e OPC (5013 :iol,iol vaslo¥l alasil jo))
e DPC (5011 : ol il vagzo)l alnaill jo)

zo JolSil OCS

oowidl go aollSall 6> 6,90
1. aallSall 52y (InitialDP)

Juw s Loaie MSC InitialDP. pgs, CAMELGW:

1. ,lael 0uusS CAP - s [lgxll 55 ja=a, CAP v1/v2/v3/v4
2. alluw 6,80 28 CAP - ¢zimy IMSL ayls JLaioll/ Laioll ols)]
3. 5 Juais OCS - APl InitiateSession

4. jougaill sali, - MaxUsage (aub 30 .Jlodl Juw le)

5. 9 - amdadl = SessionStore (Jgoz ETS) )l g0 CAP

6. J <z MSC - RequestReportBCSMEvent + Continue (jusi plaxiwl
Jlao| CAP)

Jlo:



# oL Lo InitialDP aSSaall

{

imsi: "310150123456789",
calling party number: "14155551234",
called party number: "14155556789",
service key: 1,

msc_address: "19216800123",

cap version: :v2 # ,leoxdl o a9 LS| o5

o°

# 4 l=iwl 0CS
{:0k, %{max usage: 30}} # 30 lgu 7o ai U

# JL>| SessionStore

%{
call id: "CAMEL-4B000173",
initial dp data: %{...},
cap _version: :v2, # a sl adgi]) a5 e
start time: 1730246400,
state: :initiated

2. aollSoll 5, (EventReportBCSM - oAnswer)
dol Sl e ol piy Loaic:

was nili, OAnswer - o MSC

<oy OCS - UpdateSession O0=plaxiw)l go

I - ezl adl> [9€ . OCS il

amd=dl alls oy - janswered 9 SessionStore
Juw - asdKadl JLolgs Continue (J] MSC

vk W

3. (s,Lis]) a,9adl wluamull

EsLo] 3o, bl vabglall e lo)ISall:

# as U 30 JS
0CS.Client.update session(call id, %{}, current usage)



«slS 15] MaxUsage J.in = swo apd pud il b .0 i ReleaseCall

4. aollSll slgil (EventReportBCSM - oDisconnect)
dod Sl (sgiii Loaic:

was nili, oDisconnect - (o MSC

dnd=ll £25 cidg o - Baedl (Jloz] canuy

awl> ngis OCS - APl TerminateSession
sluwi] 05 CDR - dlawlg OCS aslel] aalSil go
oo b - amd=dl calass SessionStore

Jw s ReleaseCall - (| aollSoll clgi] 255, MSC

o v A~ w N+

Jud=s CDR
eLiu| i CDRS alawlss OCS yaiais Lo soles ol (olsll:

Jgfi> CDR (o CAMEL:

o Account - IMSI Laiol o8, ol

* Destination - ade Jaiall 9 dall o5,

e 0riginID - x sll auJKall b 20 (CAMEL-OTID)
* Usage - (slsill) aalSall 820 (slaz]

e Cost - agm=oll aalSil

o IMSI - IMSI J i)l

e CallingPartyNumber - Jaiodl w9, lall

e CalledPartyNumber - alde Jaiall o, ,lall

e MSCAddress - alasi jo, MSC ool

* ServiceKey - aox> glieo CAMEL



,Las VI

wallall sisio plasianls sg9aull ,LaisVI

1. cllall eswinio NI Jaiiil:
http://localhost/camel request

2. Jaw,l InitialDP:

o

izl "InitialDP" alsuwioll daoslall ¢y
100 :dooxll gliao

14155551234 : Laio]l 03,
14155556789 :ade Laiall 05,
wdb Jlw,)|" Je sl InitialDP"
La>Y OTID o5blis] pi sl

[e]

[e]

o

(o]

(o]

3. awaladl wasl,:

© 83> wugr daoMe widl: http://localhost/camel_sessions
o sl o5 WA go alaiud] awd=l sabli"

4. aollSall 5, 6lSloro:

o cllall emiinio ] 2e
izl "EventReportBCSM*"

(@]

(o]

eaxll ggi0 OAnswer
b Jlw)|" Je jail EventReportBCSM"
Dl 5" W andl A s

o

o

5. aallSall slgsl:

o ,i>| "ReleaseCall"

o (sole) 16 el jo,

o wlb Jlw,|" Wle ,ail ReleaseCall”
o slgl @ Wl awlall all> "



el LVl MSC na.0>
aox> (oS CAMEL 9 MSC

ke MSC/VLR ao35 (55 08 12l yolsdl CAMEL:

# 90055 wle Jlio MSC o Huawei
ADD CAMELSERVICE:
SERVICEID=1,
SERVICEKEY=100,
GSMSCFADDR="55512341234", # ¢l gic CAMELGW ol LeJ |
DEFAULTCALLHANDLING=CONTINUE;

ADD CAMELSUBSCRIBER:
IMSI="310150123456789",
SERVICEID=1,
TRIGGERTYPE=TERMCALL;

wMw wdl, CAMELGW Jilw ) CAP 65,19]1:

# deall cogll 9 oMzl joie

tail -f /var/log/omniss7/omniss7.log

# olosl dwawi CAP

grep "CAP:" /var/log/omniss7/omniss7.log
# o1Vl Jzw s (Gamiis JSON)

curl http://localhost/api/events | jq '.[] | select(.map event |
startswith("CAP:"))"

Jeomidl izl

il HLisY ails> 8 callal] enditio pasiawl:



# b 100 JLw,] InitialDP
for i in {1..100}; do
curl -X POST http://localhost/api/camel/initial dp \
-H "Content-Type: application/json" \
-d '{
"service key": 100,
“calling number": "1415555"'$i'",
"called number": "14155556789"
}
sleep 0.1
done

ollasllg axsl ol

ouwnles Prometheus
posi CAMELGW (e juulaodl jo 2 http://localhost:8080/metrics:

e cap requests total{operation} - wldb Jloz| CAP adosll £95 cun>
(Jis initialDP. requestReportBCSMEvent)

ounléo MAP/API arslo VI

* map requests total{operation} - wldb Jloz| MAP adosll g9 cun>

* map request duration milliseconds{operation} - &io pl,&gimud
dlall

* map pending requests - wlolroll 5o MAP adlsoll

ol M3UA STP (giog (18ai o5 13] STP):

e m3ua stp messages received total{peer name,point code} - Llw JI
0L8Y o dalimoll

* m3ua stp messages sent total{peer name,point code} - JLlw JI
081 J] b el



* m3ua stp routing failures total{reason} - cuudl con> azgidl Juius
Jlodl wleMeiawl:

# oL AL CAP

curl http://localhost:8080/metrics | grep cap requests total

# J80o>| InitialDP &oliwall
curl http://localhost:8080/metrics | grep
‘cap_requests total{operation="initialDP"}'

# oldb MAP asleall
curl http://localhost:8080/metrics | grep map pending requests

acuwall wlog=s
# Jlas| 9o gaxs M3UA
curl http://localhost/api/m3ua-status

# Jlos | o gaxs 0CS
curl http://localhost/api/ocs-status

# dbii]]l olud=dl o Gaxs
curl http://localhost/api/camel/sessions/count

Mol (yu9Si

w9 J=xudl sgimo Jiasis o8 config/runtime.exs:

config :logger,
level: :info # ol,L=JI: :debug. :info. :warning. :error

# (=5 ,J.._xm.u m CAP

config :logger, :console,
metadata: [:cap operation, :otid, :call id]



lg>olg sUasVI 6 LiaSiawl

Lilw, nili pac 1alSuisoll CAP

oS) vcllall éniio Jass gole VI MSC Jaw,, Y InitialDP
e it

1. bls,l al> M3UA: curl http://localhost/api/m3ua-status
2. 03> pgSs CAMEL 9 MSC (plgic saoaxll gliso gsmSCF)

3. axz95 SCCP (] ol plgisll azgs 0l cazny CAMELGW)

4. Gloxll o> xclgd (3ainy glowdl SCTP 2905)

J=dl:

# Jlos | o saxs M3UA
tcpdump -i eth0® sctp

# 0 15] lao gaxs MSC (J| Jsws)| aiSe, CAMELGW
ss -tuln | grep 2905

sllos| alSiuell OCS
wol,eVI: INSUFFICIENT CREDIT algoll sllasi ol

1. OCS al| Jguogll Soy: curl http://your-ocs-server/api/health
2. 9 2o an) olwxll OCS

3. 9 wivaill ddas (S5 05 OCS

4. 5 Swuidl JLasYl OCS

5. (oYl o3 13]) @lo adstasll o,

J=dl:

e Ulgic eSS o Hix OCS (9 runtime.exs
o Maw o Gix OCS slasW



o oliuls axop agzly LLisl OCS plaxuwl o curl
o JlaVb glowill glaxdl laz aclss o i

639> 90 yut awmlall alSuuoll

Juina, 1ol VI EventReportBCSM ¢392 90 jué aumdzl" go"
Gl pos temmadl OTID awdll a>Mo slguil o

J=Jl:

1. yo o= OTID oMl (9

2. (slel ¥ 1ol isY) awdzl algo o iz
3. &l o 25T DTID go OTID Jilw JI é Continue/End

# abiid] oclwd=d|l o Gaxs
iex> CAMELGW.SessionStore.list sessions()

asaaidl o sUas| :alSunall

i s L8 Jis tgele VIl InitialDP el (9
o] @ullai pas tcanaadl CAP angsico éluw, ol

Jd=Jl:

1. )luo] (eSS wllai o 8= CAP go MSC
2. juo i daxo o §ax ASN.1
3. blail PCAP ploxiwl ald=ig Wireshark

# L W, blasJl CAP
tcpdump -1 eth® -w cap trace.pcap sctp port 2905

# ploxwl Jud=s Wireshark (aiess: m3ua)
wireshark cap trace.pcap



p.)..ﬂ.i.a" U.-_gSJl

wl)lasl CAP 65320

ollao| o> CAP aoxs glise JSI aslixall:

config :omniss7,
cap _version map: %{
100 => :v2, # poxiw 100 aoaxJ| g liaos CAP v2
200 => :v3, # poxiwy 200 aooxJ| gliao CAP v3
300 => :v4  # poxiwy 300 dooxd| g lieo CAP v4
I

cap _version: :v2 # ol 9Vl Sloe)l

algs giog oy CAMEL OMNiSS7 go alolS aSs aSui dwainS Josll (yo:

0 JoSeigrd JolS oe> CAP (v1/v2/v3/v4)

0 JolSs jus slnall cadgll (n9 Hmuiv OCS

[ wldKall 9 pS=ull wldose (Connect. Release. Continue)
0 o go wlaad=dl 6,151 ETS

0 cdlall eiinind cugll dgzly e oslelai ,Lusl

[ adosiid | wld Kol wluwd=l daxs> axdl o

0 >xdgs CDR wMu=illy 6 590l

0 eV jalzs ar Ggige shi

ales tgiiadl OMNISS7 CAMEL
1.0 1 asligll ,laus]
26-10-2025 rémasu ,ol



i Lol gromd axslid] wlimall JJoJl Isn (slas, OMNISS7.

vk Wy

woll agzlg e asle 6 1o

) 0sSall sl @315 Olsis s asbio cusll agols.



sl Jaiidl

o o,li] Ohol- ©lsVISS7 Jiluwdl oMoy (isizll csgll (o9
o Jarisidl ey wlogleog sulaill dl> - Gaalaill

pladl 1585 (oLl - agSill

all> M3UA - ,.la; wYlail M3UA (giog STP)

o sUaiil aasls SMS - Jilw, SMS 5,5Lall (gios SMSC)

wusll agzls Sl Jgwosll

1. & el ugll pavaio wisl
2. s8]l Cauaonll ol W] Jail (Jie http://localhost)
3. pladl b wloglro da>9) o e

9sLg API Swagger

&5Lg APl adelaill:



http://your-server/swagger

gll agzlg 19K

w9 oS config/runtime.exs:

config :control panel,
# ol 4 B ¥ olxandl i s
page order: ["/events", "/application", "/configuration"],

# ol pols ololae]

web: %{
listen ip: "0.0.0.0", # IP (olgzlod]l guax] 0.0.0.0) Ly ,1J
port: 80, # daio HTTP (443 _J HTTPS)
hostname: "localhost", # xdoil poladd Giesdl ewl URL
enable tls: false, # gwass true uSesid HTTPS
tls cert: "cert.pem", # 60 leiw wlo ,Luo TLS
tls key: "key.pem" # o plbdl glaodl wlo lwe TLS

}

o2oSill wlolseo:



aolnoll | o8Vl ogll

["/events",
I wlraall cu s

Jaiall aoils

page order  aosls "/application",
"/configuration"]

Hlgic IP ool 1oy
listen_ip aludiw "0.0.0.0" Olgic IP 0> o

gl
PPV Mio HTTP (poxiwl
port 80
Tao J 443 HTTPS)
L) Coviaoll I
hostname aldaw "localhost" e : o
adgid URL
sSai HTTPS
enable tls (o false - &
- TLS
¢ o lwo TLS
tls cert aldiw "cert.pem" oled
(aSoi aic TLS)
ve | zlisall ) Lue
tls key alwlw "key.pem" 2 TLS (uSoi aic
TLS)
i PPN | BRVINE
w9 S| sgimo (0985 config/runtime.exs:
config :logger,
level: :debug # ol ,UL=Jl: :debug, :info, :warning, :error

Jouudl wlgiaue:

e :debug - ibaso pumai wloglss
* :info - aole wloglro JSilw,



e :warning - aleize JSliwa) uix Jilw,
o :error - lnis Uas> Jiluw,

s API

ulgic URL J uublwVI API

http://your-server/api

asluawl g0,

e 200 - ¢lx
* 400 - pJlo it b
* 504 - algdl algo

wlaslge OpenAPl

http://your-server/swagger.json

wlwbiallg axsl ol
wlbwls algs alaa; Prometheus

http://your-server/metrics

a1 olwball olis

wlwlid M3UA/SCTP:



e Lls,l al> ol SCTP
e al> o Ylsl ASP s M3UA
o aaliwall/alw soll JsSeig ] ULl @lxmg

wlwlid M2PA:

¢ lulJl > < Ylasl (DOWN - ALIGNMENT — PROVING - READY)
o ol JSU daliwall/aluw soll ©lplly S5l JI
o Loyl 3330 slas| (juadis padiuill s, SCTP)

wlwlbe STP:

o ubas JSU abawsoll/anlimall sl )l

o 0LVl s aS,ml g e
Jroe wlwlid MAP:

o Ldbll 8a0 wlikblaxe
o ailea)l oMolrall Lulio

wlwls CAP:

e alg, wllac CAMEL

wlwld SMSc:

o lawYl aoils sac

o mbwill ©Yazo
o alaolall Jilw JI

JolSG Grafana

wlwld OMnIiSS7 go asdlgin Prometheus gGrafana.



b, ool Jiasl

1. aSaidl J e

o 9 i VLAN Louaxe
o Joooll amii wlaxll laz xclgs

o J zlowddl SCTP s %0 (uslic (o lads
2. casll ag=ls olol

o uSei TLS zlu\
o aé>Lao &o LsauSe .J.;Sg elazxiwl
o slis Wl Jsosll i IP &y, 15)l

3. ulel API

o Jawoll o= uais
o wuilio plxziwl APl ol OAuth
o @bl wlllall groz Juzaws

1. 592> TPS
o UJ‘SSJTPS uuuLl.o

° Ujlxe lauo SCTP

2. wliludl 62cld Huwuss

° uwlgd aslol
o oyl Lilw Jl aas )l
o wYlai¥l dcgomo audl 0

3. lowio M3UA



o Law wlyie laus SCTP
> algall 5 s

0 adgigall Baa%io laslg, ploiwl

9 uglizdl >oxi SCTP axdg9ig90 6oL ;]

9 uglinll 3ox 92 Lo SCTPS

9 Ouglindl 33%5 SCTP JsS559 0 (09 axod0 6juo 90 SCTP Jlasy mows M3UA x>y
L)J_sb.ff 612¢ U\J! JaJ)JL IP .Luu_9 : )_9_9.: |.).b3 dalizo aSui ul.@.>|3 Pric _9i aSuid [ d.g_>|3 A UJ.C
Jadl daaido (59 audgigo 8oL g (labi.

ananasi 1 251gll:

* poiy >y aSui Hlwe Juis 3] iosilals Juwins SCTP L jlwe G| Blali Lol
Jlai¥l glas 09>

st - sudaill ssime Gl slaio W] 421> Y 10e9%G V9 Juind SCTP asl o
il Lol

ol wilaall Juinds (aSuil Juins @Yl 08 bl b (s slad] aidumo ar9gige
Juius NIC

J oSas :dazdl O jles SCTP (suaiidl (ols xainy) 83320 whylue s &Sl g jo

ool 838 1955 s IP JLasy M3UA, pgé, SCTP:

1. arozu JouJl IPS: (uslic gram o JU oauiall pois P awisi cxdgll (o digSall

2. Juwp 1l lanadl axsle SCTP ol lusll praz ol il jaw oo el
lgio @bl ol

3. psis ol laadl e il e ling ediss 13] 1 Jwiasdl e caiaSIl SCTP
clio &l Gle ale aods piogs

4. subaidl J535 09> bbbzl Jlue ] &Sl s g8l Lol pi fosilals Jains



5. poiy «Juivla)l [ luall (éleiy Losis )luwadl 6slaianl SCTP daode ginyg asliwiSL
6)5i6)othASaﬂﬁ

RYCAG

9 proliedl 3325 (1655 iy SCTP puglic (o anild g §u,b & IP dSg0%0 o Y IP

6.).?'9.

IP (saalas) a>lg

# IP U_JBLL_; BT N &g W) y - .).>|3
local ip: {10, 179, 4, 10}

62c IPS (uglindl soni ()aSosi 05)

# 6ac IPs - uolisdl soss uSos o5
#IP _Jlg wous Jl on JoYl IPs aubliis| ol lue oo aasJ|
local ip: [{16, 179, 4, 10}, {10, 179, 4, 11}]

o295l aliol

salai 11 JLaJl STP ugliall 5o go



# giog o9 il 2S5 STP
config :omniss7,
m3ua peers: [
%{

peer id: 1,
name: "Partner STP Redundant",
role: :client,
# o lgic oI Lol tppglirdl saxs IP audgigal) puul=o
local ip: [{213, 57, 23, 200}, {213, 57, 23, 201}],
local port: 0,
# ouolisdl sosws Loyl eeoy ousadl obill
remote ip: [{213, 57, 23, 100}, {213, 57, 23, 101}],
remote port: 2905,
routing context: 1,
point code: 100,
network indicator: :international

Jros 12 JUoJl MAP jugliall 5oni go

# Juoc giog MAP o g Lizdl >3 go
config :omniss7,
map_client enabled: true,
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :hlr client asp,
# Jinl) glbd=e 9L lgic 1pnolivd]l soss
local ip: [{10, 0, O, 100}, {10, O, O, 101}1,
local port: 2905,
# STP o olizd] o= o5 go dusyJl
remote ip: [{10, O, O, 1}, {10, 0, O, 2}],
remote port: 2905,
routing context: 1

&oialo :3 Jl.:.o." STP U".SL“" dIR%i go



# pol STP uolisdl soss go Jéiwo
config :omniss7,
m3ua_stp: %{

enabled: true,
# soc JOB £ laiwYl IPs s5,16]1 oY LlasWJ
local ip: [{172, 16, O, 10}, {172, 16, O, 11}],
local port: 2905,
point code: 100

(afubud] oLlaoYl go $9lgio) lokise (yugSi 14 JLall

# ols ol 81 go muie IP guslisd] sosieg 2>l
config :omniss7,
m3ua_peers: [
# ou08 ubi - IP x>l
%{
peer id: 1,
name: "Legacy STP",
role: :client,
local ip: {10, 0, 0, 1}, # acgoxo IP 8051y
local port: 0,
remote ip: {10, 0, 0, 10},
remote port: 2905,
routing context: 1,
point code: 100
oozl sows - o> b
{
peer id: 2,
name: "Redundant STP",
role: :client,
local ip: [{10, O, O, 2}, {10, 0, O, 3}], # a5 IP
local port: 0,
remote ip: [{10, O, O, 20}, {10, O, O, 21}],
remote port: 2905,
routing context: 2,
point code: 200

H

o°



N n||||*;?£>lsqjyhajl culibgyh)li&"“

lsloy 11 s, Ll NIC (gilis juini) a>93 50

e> > OmniSS7

eth0: 10.0.0.100 — |
ethl: 10.0.0.101 —] |
] |
|
l
| |
| |
| A Y1
| Switch A | | Switch B |
e e
| |
| |
|
|
| v |
| STP s JI |
| 10.1.0.1 |
| 10.1.0.2 |
| |
local ip: [{10, ©0, O, 100}, {10, O, O, 101}]
remote ip: [{10, 1, O, 1}, {10, 1, O, 2}]
ulgall:

o asllay Jis al> o sbxdl aub wle sladl NIC 8351
* y>lg lies Jiwd alls (8 slxdl s e clall
o aill o S5l QO Sl Jiss

arc 9 wlSuw e3¢ 12 guyliuwll

# a5 Wy NS NIC
# sl bl



|
p> > 0mniSS7 |

ethO: 192.168.1.1

0 —
ethl: 192.168.2.10 —]
|
|
| I I
| |
192.168.1.0/24 192.168.2.0/24
| |
| |
| A— Y1
| STP A | | STP B |
| .1.100 | | .2.100 |
I — | L |

local ip: [{192, 168, 1, 10}, {192, 168, 2, 10}]
remote ip: [{192, 168, 1, 100}, {192, 168, 2, 100}]

algall:

o ac o]l aSuadl i adls 9 slxdl s e slall
* adhaz ddsige 2575 anilSel
¢ JOOcuL azei wl)lueo

Jauuillg axsl oll
oSl W i Jzaw Llw ) s piw (guglisd] somi 1S 2

=Ll ugliadl 5ams

[info] Juoc SCTP ylgic 2 o byl o5 fpnglizd] soxis IP d=o
[info] goime) o olizdl dass yuSesi o STP: glgic 2 o Ly I o5 IP
,.___;\.I_Xo



Sladl Juiss wlasl

[warning] [MULTIHOMING] ubil) zlo ¢ 10.0.0.100 , Luoll

Partner STP (assoc id=1)

[info]l [MULTIHOMING] lail) us Jl oY1 g2 10.0.0.101 | LuaJl
Partner STP (assoc id=1)

[info] [MULTIHOMING] ,.lill) oVl ¢zl 10.0.0.100 , LueJ| Partner STP
(assoc_id=1)

gll agzlg yo e
osliall 332 wlosles Bl cusll agrly yo
all> ana. M3UA:

¢ IP 10.0.0.100 S ,gla, :a>lg
e 6x2¢ IPs: (2+) 10.0.0.100 3i (1+) 10.0.0.100 _f).eja.:
* &> el i Juelaidl o e IPS alblizl/anwss ) wlows go

<l loadl Lasl

© wlsllas easiml NIC adsise (uadl s1ixi aline

o wwlasl Jiws oY 9 sl s Gle slad) aalise pailas
o argill g4 BSon > S 3] aglize are 59 ol

o el dadl dé Ll - aslandl (o9 LI ;S jo gusis

2. ulgis loulasi IP

o IP adgigo LiSYI luall (e ail o 35T - coumni I o2 JgVI
* zhol 08 - pgo waniyi IPS Juaeidl iy

3. Juwall ,Lasl



# Jaad |l LY anws )l agrlodl Jubhss

sudo ip link set eth® down

# Jial) oMzxwd| aud | 0
tail -f /var/log/omniss7.log | grep MULTIHOMING

# agrlodl HuSos sole]
sudo ip link set ethO up
4. aglisdl sam Guailzadl MS pcoy Ol caxy

* 8¢ nrldly Wxoll o JS oz (s Jlio IPS
o ouolisdl vasi ladd azlg s pasiwy 1 Jgatio
o s i dall WS psa boris Jias] ardgigall 0sSi alas Mo

5. alasll Hlas ueSi

# _J zlowd|l SCTP guo> Jde IPs o glisdl 850xis
iptables -A INPUT -p sctp --dport 2905 -s 10.0.0.0/24 -j ACCEPT
iptables -A INPUT -p sctp --dport 2905 -s 10.1.0.0/24 -j ACCEPT

o2olidl o Joce pac talSuuoll
sa>ull:

1. oc> o ax Erlang J SCTP: erl -eval 'gen sctp:open(9999,
[binary, {ip, {127,0,0,1}}])."

2. 62>9 o Gaxi SCTP slgdl («8: Lsmod | grep sctp
3. Juaxiy o6 SCTP ,oYl o) I5): sudo modprobe sctp
4.WS eSS o §ax IPS pladl (Je: ip addr show

Juinss V Ll alSuiaall

Jaus ¥ &Syl o8 "Jlase" S G | batall Gl aole giog o5 tgol VI



1. jas whlxe] go gia=i SCTP

2. olluall gon) ehlue wle ssin azsill Jgaz of o i
3. J o &loxll Slaz Ol o Gix5 SCTP gro> e IPs

4. luso asdl 0 wMzuw g2, SCTP

oSiadl Lol i talSunall
on leiwl ol lwell Jawws :yal eV UP @€@DOWN
. n-- ":

L. aslsuall Lulg Il go s - aSaidll oaiul oo
2. yauwi SCTP lowo | glizy 28 - 155 gy

3. wlay blawl esé; aloxll ,laz SCTP

4. JSlise MTU a>lg ,lus wle

sl.)syl olJL_d.c—l

o wliay ki S8l SCTP 6,500 subg 64t

o Subill asa) Glas olisll sax i gardaidl s wlymsi ¥
o Juinally coiuSl apli 1 o JbI Bl i pan Juias

* soxn Jrad aolb Y raslals esleiawl

9lsill

* dfgooxo G Ju Y radbudl ool go §9lgio IP Josx 82>15
o tlogl 9 Jox; taogero gliogVl gro> STP gHLR SMSc sMAP Client
* wldlaio Erlang: i Erlang pc> go SCTP youas

a1 juulaoll:

¢ Jlail db M3UA



o oldb zlx Jaze MAP
o alziwl ol API
o LluJl aasld sac

axiill 392>

e M3UA aad) 1 < @€ Jloso
o algo Jamo MAP > 10%

¢ 1000 < ,lUauYl 4058 §ac
e las Jozo APl > 5%

Jolsl yuoSill &> 50

Lo | (—_L;o_gi ao> e a>liall (oSl wlalso &mzjuols Gz o punsll o2 ,89..

Jouuell (s ( :logger)

config :logger,
level: :debug # :debug | :info | :warning | :error

wugll ag=lg (ueSi (:control panel)

config :control panel,

page order: ["/events", "/application", "/configuration"],
web: %{

listen ip: "0.0.0.0",

port: 80,

hostname: "localhost",
enable tls: false,
tls cert: "cert.pem",
tls key: "key.pem"



aolzoll godl  wolloo ol yioVI ol

dnsls ["/events", e N
page order O y "/application", u s t)’
Jow M| "/configuration"] =
Hlgic IP oy
web.listen ip alwdw oR "0.0.0.0" g ]
gl pols
BRN d9io .on
b. t ' 80
WeDb.por - o HTTP/HTTPS
uaoll uwl
web.hostname alwdiw Py "localhost" - o
el
web.enable tls  (wilio Y false oSoi HTTPS
., oslests JLuso
web.tls cert alwdiw S0 "cert.pem" 'T'T_S g
TLS
i 13)]
tlieall lwo
web.tls key alwdw S0 "key.pem"
LS 5 eI TLS

o295 M3UA STP ( :omniss7)



config :omniss7,
m3ua_stp: %{
enabled: false,
local ip: {127, 0, 0, 1},
local port: 2905
s
enable gt routing: true,
m3ua_peers: [...],
m3ua_routes: [...],
m3ua gt routes: [...]

aoleoll ol wglloo
m3ua stp.enabled ilaio Py
m3ua stp.local ip 4 900 ey
SRV
m3ua stp.local port o
[

enable gt routing élaio y

salas wlolao M3UA:

ol oVl

false

{127, o,
0, 1}

2905

false

J..o_g."

g0 (pSos STP
J._n_.i».‘h.‘i.”s.).g).i.(«

P Lol
M3UA 5,15l

3aio SCTP J
M3UA

auzgi eSos
oallall olgisll



peer id

name

role

local ip

local port

remote ip

remote port

routing context

point code

network indicator

ar>gi wlolze M3UA:

|

a1

6))

PR

ppue

PR

oL

ols 1)
:client

ols 5]
:client

ols 5]
:client

J..o_g."

29 lai 9,0

:client gl :server

IP(s) , 10} 50,9 .lay Ul (=l
,0 ,10}] :aasls ol {1 ,0 ,0
[{2 ,0 ,06 ,10} ,{1 ,0

(S0 livall 0) (ol 3aiall

IP(s) , 10} 15,9 .ousdl julaill
,0 ,10}] :aasls 5l {10 ,0 ,0
[{11 ,0 ,0 ,10} ,{10 ,0

susdl o] Saio

ax>gi Glow M3UA

:international sl
:national



aolzoll godl  wolloo ogll

PR

dest pc pey agzoll andi jo,
(Cand
, PRV
peer id Py adM> o azgill piw s ulaill
Cro
i ool = . L8] Jl il
priority ’ ey sl J_g ) aszsill aisls
o (OOl
network indicator &5 y :international Si :national

ar>gi wlalxo GT J M3UA:

aolaall esdl  wsllao ol

gt _prefix alwudiw Py asy ool olldl plgisdl assl

peer id Taxo 226 px ig>oll julaill

priority Taxo 22E R axz il dy5)sl

description  alwlw y Jizwill azgill Caiog

source ssn tao o2 Y cilai 5] las9s aalUaoll SSN xaoll
dest ssn tauo 228 Y aliS sole| SSN doudll o3 | ag>4ll

Jros u9Si MAP ( :omniss7)



config :omniss7,

map_client enabled: false,

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :map client asp,
local ip: {10, 0, 0, 100},
local port: 2905,
remote ip: {10, 0, 0, 1},
remote port: 2905,
routing context: 1



map client enabled

map client m3ua.

map_client m3ua.

map client m3ua.

map_client m3ua.

map_client m3ua.

map client m3ua.

map client m3ua.

mode

callback

process name

local ip

local port

remote ip

remote port

|

df 900

6)3

PR

DR

ol oVl

false

IIASP n

{MapClient,
:handle payload,
[1}

:map_client asp

2905

2905



aolzoll |

2E
map client m3ua.routing context ’
(G
3S yo0 (295 SMS (:omniss7)
config :omniss7,
auto flush enabled: false,
auto flush interval: 10 000,
auto flush dest smsc: nil,
auto flush tps: 10
aol=oll €oull wollos

auto flush enabled élaio y

, QO

auto flush interval y
=
Y/ adowdaw

auto flush dest smsc _ y
LSV
AV

auto flush tps y
[ae

ag>lg (295 API HTTP ( :omniss7)

ol iVl

false

10000

nil

10

o gll

&l HuSas
doslal) slalil
,Uswl SMS

cLadiwl 6 ,i9
lall) daslall
(awl

SMSC ag=Jl (nil
= JsJI)

wwad Yl 2=l
aw il



asels paximy SMS agzly oY APIHTTP wlbul sacla, 6 uilodl &YlasVl oo Yo,

config :omniss7,
smsc_api base url: "https://10.5.198.200:8443",
frontend name: "omni-smscOl" # o» ol 8Vl s, Ll
hostname SMSc

wlolao API:
aolzoll godl oolloo ol iVl
smsc_api base url awlw e "https://10.5.198.200:8443"
frontend name abwdlw Y "{hostname} SMSc"

w9 aorsisall algill bbla; API:

e POST /api/frontends - awalsll go dxoloYl asuill 03 Jumuws

e POST /api/messages raw - Jlw, ¢l,n] SMS sx0>

e GET /api/messages - Jilw Jl aosls £ls iml (wl, go smsc)

e PATCH /api/messages/{id} - lgoshwi pi lgil (le alwJl (e dode giog
e PUT /api/messages/{id} - alw Jl dl> cuoxs

e POST /api/events - &IVl g aslo)

* GET /api/status - axall yo gaxil alg alass

aroloVl ag=loll Jusuui:

£ > p ¢ CC

. wn

— & &



agzly o amis Jazuuis Blal pladl pgiy API 5 JS Jumwnsid] sumyg Jussiad] £y aie azalsll
izl poiais . 515>

leSsis axolo¥l ag>ls)l aml (SMSC)
ilsil Jysiadl e
oSl dpolai (i, JSON)

U.-_gS-." wlasMe:

o oo Gixdl Lo oty SSL Gl azdgall whbleid) ol iol JSuiy

o il duio Jl alslall go> ISO 8601
o dg>lo paziuws APl JSON &l Y/ cllall olwzY

alall ol 55Ul

OmniSS7 aluwlg, Omnitouch Network Services



o295l &= 0
555 wlolzo groz) Yol 32 40 il 132 199, OMNISST.

wlbgixall Jga>

© o N ULk W

[
o

22955 8,15] iy OMNISS7 juc config/runtime.exs. Jyrinv £logl &l pladl acy:

o giog STP - azgill 5 LYl Jii alnis
e giog HLR - S iiwall 5,059 ) jioll gdgall Jzuw
o @iog SMSC - Libw Jl osbwi) 6 masll Libw JI 55

o29Sill «als: config/runtime.exs



alzioll liuall (6 oS,

aol=oll eoull

map _client enabled Boolean

hlr mode enabled Boolean
smsc_mode enabled Boolean
JUls:

config :omniss7,
map_client enabled: true,
hlr mode enabled: true,
smsc_mode enabled: false

&es 0955 HLR (o jiall g8gall ).

ol 9Vl

false

false

false

o oll

Jrot iSas MAP

psall s
- daolxdl HLR

ol yiSai
L awlall SMSc

HLR

SMSc



wlénlai axo s ag=lg o295 HLR

aolzoll godl  uolLusVl  wgllao e

il alas
dRo ) dg
agalsdl (
oo SSL .

hlr api base url String - P

olsisll ©
J sl
hlr service center gt address String - PEY acls)] o
ol xiwl
Updatel

olsic GT
SMSC oi
smsc_service center gt address  String - o w9 acl>
b l=iwl
for-SM

Jlo:

config :omniss7,
hlr api base url: "https://10.180.2.140:8443",
hlr service center gt address: "55512341111",
smsc_service center gt address: "55512341112"

Js9= MSISDN « IMSI

2ot 1585 IMSI yo axclibnoYl MSISDNS. dwo i le) Labe crids g oib wle Jguanll
&zl «Js=ill



hlr _imsi plmn prefix String

hlr msisdn country code  String

hlr msisdn nsn offset Integer

hlr msisdn nsn length Integer

(0208, 0o VsSe @gd jo)) Jlie:

config :omniss7,

hlr imsi plmn prefix: "50557",

hlr msisdn country code: "99",
0409

hlr msisdn nsn offset: 2,
o408

hlr msisdn nsn length: 9

(Pl 3 o VS g jo,) Jlie:

wwolLisVl  Collas ol

as>L PLMN
(MCC+MNC)

"50557" y

adsi IMSI
ass Lo

gl jo, ably

61" y oSzl Jygxill

0

IMSI-MSISDN

9 axY
MSISDN cu>

y Iaw NSN (35le
oy Jobo
algall)

eS,) Jsbo
2227 wilos]l

L-).oq?.by'.bwy
MSISDN

# MCC 505 + MNC 57
# 5o gsSa algy jo wle Jlis

# 0o 0sSall ool o ks

# ¢l zawl NSN 9 o osSo



config :omniss7,

hlr imsi plmn prefix: "50557", # MCC 505 + MNC 57

hlr msisdn country code: "999", # o 0sSo adgo jo, e JULo
el 3

hlr msisdn nsn offset: 3, # oo 0S|l adgadl o, b
e 1 3

hlr msisdn nsn length: 8 # ¢l =iwl NSN 8 yo 0sSo
els,l

ousi 09 loge Nsn offset ghxiwy didgs jo, Jobo JI NSN Juw e pumo JSuin
JlaJl:

* (a>lg p8)) "9" &gl jo, = nsn offset: 1
* (Uks)) "99" agall jo, » nsn offset: 2
o (pl5,13) "999" agxll jo, = nsn offset: 3

o29% InsertSubscriberData (ISD)

| abw jodl S yisuodl ju9¢5 wlily (eS5 VLRS e L UpdatelLocation. ¢ . e Jgaxl)
Jowdwid Jaso ISD el (JLlw Jl s9xsg

aol=oll ol ol 9Vl wglloo

AS i

:pa

isd network access mode Atom :packetAndCircuit Y 2

:pa

:ci

isd d dat Bool t y Sl
isd send ss data oolean rue

- aulio

. . Jlw,

isd send call barring Boolean  true y R

Jlo:



config :omniss7,
isd network access mode: :packetAndCircuit,
isd send ss data: true,
isd send call barring: true

95 CAMEL

wle sizall &SIl ol auzgid 955 CAMEL. JolS Jass zuiv wle Jgaxl] CAMEL
&zl daoaxdl puilaog

camel service key Integer 11 110 y
camel trigger detection point  Atom :termAttemptAuthorized Y
camel gsmscf gt address String (poxiwy GT Laindl) y

Jloe:

config :omniss7,
camel service key: 11 110,
camel trigger detection point: :termAttemptAuthorized

< Lol VLR ad juoll

SLaSY Jaso t b ol Jgaxll . pdsziall S jiinall e pudzall S il jurod) (5195
ellocs Jlg=ill/J iall PR, el



aolnoll godl  uolisVl  wolls ogll

ol GT J VLR Ll

home vlr prefixes List "5551231" )

Jlo:

config :omniss7,
home vlr prefixes: ["5551231", "5551234"]

&o9 wlodro SMSCc

8 ppasll Bibw,ll 5S 50 gios] pusS.



wlonlai axo r ag>lg 295 SMSC

aolzoll ol ol iVl wglloo
smsc _api base url String - PEY
Smsc_name String y

{hostname} SMSc"

smsc_service center gt address  String - P

Jloe:

config :omniss7,
smsc_api base url: "https://10.179.3.219:8443",
smsc_name: "ipsmgw",
smsc service center gt address: "55512341112"



8359 ns (cul) 33l8> 5 JS aoloYl dgzlell (s Juzumill &az, jalasMe
SMS.FrontendRegistry.

el gadl psSs
aolnoll goidl oVl wgllos ol

anllro ouSes
auto flush enabled Boolean  true y Hlail aoils SMS
Gl

auto flush interval Integer 10 000 Y b Uiy

auls

‘o.w| SMSc

auto flush dest smsc  String - PeY & il dg>oll
s laldl

ixlleo Jozo
auto flush tps Integer 10 Y [eNoleo) J5lw JI
(awbl

Jloe:

config :omniss7,
auto flush enabled: true,
auto flush interval: 10 000,
auto flush dest smsc: "ipsmgw",
auto flush tps: 10

6,Lio] Jis alasi giog) o955 M3UA. ezl ialioly Juaio arzgi oS s Jguaxll



f:)l:i STP Jsiuwuo

aolnoll godl  uol,isVI

m3ua_stp.enabled Boolean  false

Tuple sl {127, 0,

m3ua stp.local ip ,
List 0, 1}

m3ua_stp.local port Integer 2905

m3ua stp.point code Integer -

JLe (IP 2>ls):

config :omniss7,
m3ua_stp: %{
enabled: true,
local ip: {10, 179, 4, 10},
local port: 2905,
point code: 100

Jlie (Jlw, VI 5205 SCTP):

(aisSos

o oll

ro.)l? L)-'S"-'“
M3UA STP

(ouslic) Olgic IP
& loiw M
wYlasW. IP

,0 ,10} ol
m&ﬂ{l,@
IPs JLw VI 5asil
SCTP: [{10,
0, 0, 1},
{10, 0, O,
2}]

& loiw W aioll
ade



config :omniss7,
m3ua_stp: %{
enabled: true,

# 62¢ IPS a9 95 g0l

local ip: [{10, 179, 4, 10}, {10, 179, 4, 11}1],
local port: 2905,

point code: 100

JLu oVl oosi (eSS Joo dbass wleglre e Joaxll talas>Me SCTP g>l ;) (25lgallg

ol ldl Olgindl ar>gi

aolzoll godl ooVl  wgllao ol

azgi oaSes GT

enable gt routin Boolean false )
= J azsi W] aslioYl PC

Jlo:

config :omniss7,
enable gt routing: true

ladro NAT odladl olgindl Olgis]

tony NAT 56265 alladl 0lgin)l lgie) GTs . Laiall b lall a5l e 2l dalie dlmiwl
ezl walioly (oaisi ¢ wle Jeuaxnll



aolzoll | ooVl Lolloo o gll

o)m II / s .
gt nat enabled Boolean false y NAT ylgisll ylgis)
pesies)
List of o 1)) o oMo o dosls
gt nat _rules []
Maps (ainSas ol aol GT

w9 6acl8 JS 0SS ol e teaslall s gt nat rules (le sgix dlay,s:

e calling prefix: aslao) abwdw aob GT Laiol
* response gt: wblxiwdl 9 paximell ol Ylgisll

Jlo:

config :omniss7,

gt nat enabled: true,

gt nat rules: [
# oo Jlas VIl sie GT 55512341112" _, cmiwl ("8772" _, Tauy"
%s{calling prefix: "8772", response gt: "55512341112"},
# 50 Jlas VIl sie GT 55512341111" _, cxiwl "8773" _ lauy"
%{calling prefix: "8773", response gt: "55512341111"},
# (Sl g U ac, L asob) sblusYl el eVl
%{calling prefix: "", response gt: "55512311555"}

Ll pdasl NAT alioYly sluaail] plasiwd

Jlail wlodso M3UA

Jlasl 1555 M3UA Juas giog) MAP. )5 gzl valioVly (sluasill plhxiwdl ole Jgaxll



map_client m3ua.mode

map_client m3ua.callback

map_client m3ua.process name

map client m3ua.local ip

map client m3ua.local port

map client m3ua.remote ip

map client m3ua.remote port

map_client m3ua.routing context

JLe (IP x>ls):

ol

String

Tuple

Atom

Tuple
_9i List

Integer

Tuple
3i List

Integer

Integer

P BT Y

2905

2905

wallas

Jlasy
ol "SC

sle 2
{Map(
:hand
[1}

ol {1
Jlw)
SCTP:
0, 1}
0, 2}

(oo lis
STP/S
,0 ¢
10} ]
,10}
[{11

daio S

azgi |

M3UA



config :omniss7,
map_client m3ua: %{

mode: "ASP",
callback: {MapClient, :handle payload, []1},
process name: :hlr client asp,
local ip: {10, 179, 4, 11},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

Jls (JLw, VI 2205 SCTP):

config :omniss7,
map_client m3ua: %{

mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :hlr client asp,
# 6oc IPS audgigall daulxo
local ip: [{10, 179, 4, 11}, {10, 179, 4, 12}1],
local port: 2905,
# sac IPS au6g9igall 8042, STP
remote ip: [{10, 179, 4, 10}, {10, 179, 4, 20}1],
remote port: 2905,
routing context: 1

JU,V 35 1555 Jg> dlaaio wloglas e Jgaxl talasMo SCTP gzl wilgalls

o35> wloleo HTTP

,o.)LﬁJ uJ\S&I HTTP o laulaill d=Ro M a.e_>|_9J REST.



aolzoll godl  uolisYl  wgllas ol

P ESNAETER X,

start http server Boolean true )
L HTTP (8080 saioll)

(oSl alils ,u8) aisldl apall:

e IP: 0.0.0.0 (wlgzlg)]l gro>)
e 8080 :39.i0ll
o Jsaill: Plug.Cowboy

Jloe:

config :omniss7,
start http server: true # _J| pwuss false Jihswil

wléudoidl azo 50 agzly wles blas:

* wlanylaill a=0 0 ag>lg REST: http://[server-ip]:8080/api/*
* ag>lg Swagger: http://[server-ip]:8080/swagger
e _uulio Prometheus: http://[server-ip]:8080/metrics

Joolad] Lo Jganll el

Lludl 6ocld wlolxo

wlily 82eld ayl joiwd e5 Mnesia.



aolnoll godl  olusVl  wgllas o)l

W €9
Mnesia:
mnesia storage type Atom :disc copies Y :disc copies
ol
:ram_copies

Jloe:

config :omniss7,
mnesia storage type: :disc copies # glLu)Yl
# mnesia storage type: :ram copies # Las ,LisMJ

oeall gl,..'i:

e :disc copies - gl ar o 90 - (Sl 85le] ary joinwn) w5l Lo 8 Gy
e :ram_copies - laa9 ,LusW - (Sl 8ole| i 284)) lasd 6,513l 9

Jslx> Mnesia:

m3ua peer - julai wYlail M3UA
m3ua_route - aasdl jo, 3, b
m3ua gt route - sl plgisdl § b

Ju> :@g99ell Mnesia.{node name}/

ai Ll orsll

oSl ue o pusis Say Vg sy asmnall 6 0mmiall (9 airio aJll prill.



wMgo
aoadll

wllo algo MAP: 10
ilgs

algo 1SD: 10 sulgs

ool> HTTP
aoat]l

HTTP IP:
0.0.0.0

HTTP Port:
8080

U0 ,9.9.7...’“ p=>uJl SSL
aoat]l

ul.n_u.|a.; dRxo M &@.?|3 HLR SSL:

211

wlaulns axo v ag>lg SMSc SSL:

21l

Sl

wldoe gro> MAP 10 oy sgiis

wilgs

alw, JS 1SD (wlss 10 xn ngi

Sl

wlgzloll oz Lo gaiuy poI

olinlaill axe s dgzlg REST (il Joss
8080 aioll

Sl

sl

oo saxidl SSL Jlase
B

J=dl

o rapid | Jyoss

o Jyoms

J=dl

bl | Joss

o rapid | Jyoss

J=Jl

& i | Ly

o | Jyoss



Jazaaidl UI_).AS

aonsll Sl

5 oYl dgzloll w9 Juzamill  SMSc 5 JS aalsll go Jzus
Y LB EHER

ool agzlel (ol iz
axa.all o iall
azgill 5,0 5 wilgs

J=dl

6 paunid| Lo



9Si HLR (ixVI1 o=l

config :omniss7,
map_client enabled: true,
hlr _mode enabled: true,
smsc_mode enabled: false,

hlr api base url: "https://10.180.2.140:8443",
hlr service center gt address: "55512341111",
smsc_service center gt address: "55512341112",

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :hlr client asp,
local ip: {10, 179, 4, 11},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1



eSi SMSc usVI sl

config :omniss7,
map client enabled: true,
hlr mode enabled: false,
smsc_mode enabled: true,

smsc_api base url: "https://10.179.3.219:8443",
smsc _name: "ipsmgw",
smsc_service center gt address: "55512341112",

auto flush enabled: true,

auto flush interval: 10 000,
auto flush dest smsc: "ipsmgw",
auto flush tps: 10,

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :stp client asp,
local ip: {10, 179, 4, 12},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1



STP Jeiuuo p.)b &o

config :omniss7,
map client enabled: true,
hlr mode enabled: false,
smsc_mode enabled: false,

enable gt routing: true,
mnesia storage type: :disc copies,

m3ua_stp: %{
enabled: true,
local ip: {10, 179, 4, 10},
local port: 2905,
point code: 100
}

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload,
process name: :stp client asp,
local ip: {10, 179, 4, 10},
local port: 2906,
remote ip: {10, 179, 4, 11},
remote port: 2905,
routing context: 1

32 1 puoSkll wlodro (o>l
azall AL

o wlalzo 3 : Jiwill giog
* zog HLR: 13 dalss
* givg SMSc: 7 wlalss



gog STP: 5 wlalso
Jlail M3UA: 8 wlalso
o> HTTP: 1 dolso
doleo 1 :wlill 8acls

(leissi ) asgllondl wlalaoll:

* hlr api base url (giog HLR)

e hlr service center gt address (giog HLR)

e smsc _api base url (gieg SMSc)

e smsc_service center gt address (gio9g SMSc/HLR)
¢ wlodro gro> map client m3ua.*

* m3ua stp.point code (ysSoi pi I5] STP)

aLall o5 5Ll

. - o vels usSS HLR

. - 5 el (eSS SMSc

: a5 055 STP

o wlauil axo y dg>lg &7y - REST

sl agzloll §5Us -



aSuidl glgic an> 5 Julo
arolladl (NAT)

aalle)l &Suidl lgic doz i (GT NAT) J mouws 8 juo b OMNISST7 (oliny aylziwYl GT
il wle Ely aalize awelle GT ably ol dlaioll dgzll GT .LodMS o o ol Lo dlaioll ag=ll
wllriwdl pazims ol Oless ] glizis dralle uolic 838 go Jo=ll 2is &5, 40 & juall 0id
GT sl iy Jais 3l daill of &Sl e Ely qumall GT ay JLasVl pi.

uoxdl b (GT NAT Hau=oldl)

6 juo i o GT NAT ag6 8350 wljos:

oxuaxdl ool

1. Gl aalaall aclgall oY HSoy taloioll agadl aisly assUos called prefix
| asloYL calling prefix
2. psbaiall GOV JI WS Lo aslaoll selgall (Say araxall ad,Uaoll
wdoll puai (o8 palisimally
3. Ji> oYl aclgill pazims 1o jell wle aoils asglgl weight (aselel = Jsl
lel) @l Jobb 5,20 o Yo
4. go 2198 slin| OV iy (aiyo asslUos:
o lnas alaio &bl
o lnas lg dlaio abl,
o oahiimally aliaiall oWl NS
o (anle/aln s2cl8) s Y

2l soclall guuis

argllooll Joasll:



o weight: (el ag)gl = J5I) ayoas ayelsl
e response gt: GT « alzuwlW

(632all adullooll J6VI Ll 25lg 39> 9s wuogs) du, sV Joaxll:

e calling prefix: asl e aalaoll GT dbaioll ag=l)
e called prefix: &l le aslaosdl GT lg dbaioll ag=l)

Jlo:

gt nat rules: [

# ayelol olel - 5oLl WS go 85320 8253

%s{calling prefix: "8772", called prefix: "555", weight: 1,
response gt: "111111"},

# dbwgio dyolgl - 83320 26lgd
%s{calling prefix: "8772", weight: 10, response gt: "222222"},
%s{called prefix: "555", weight: 10, response gt: "333333"},

# ayolol Js1 - ple Jua
%s{weight: 100, response gt: "999999"}

elvawVl WV

823mio wlSui jue Jasuuill
oo wlbliwl gdgin lgio SS9 8 ulai w8 8ae ) Y5 bbaic GT roxe:

o aSuidl A Juaw GT 111111 oo whlxiwl gdgig 111111 ol Lolxdl
o aSuiadl B Juaw GT 222222 o wllxiwl gégug 222222 b Lolxl

093 GT NAT, go .2i%0 aszg5 ol dbaiio wiio ] gliziw GT NAT, o 3>ly Juia) Say
OmniSS7 S Ixa go Jolaill.



Jlo=ill gy, Lw
S Josll sic HLR gl SMSc Jlg= e lblail go:

o pazinn 1 Jomiall e uindl GT 555001
* oz 2 Jogzuedl &b yudl GT 555002

ooz GT NAT o bl Ay JS il of GT al] axzoill aiysSs i 3l zumall.

Ja=,illg ,LuzVI

Sl ol o lSuidl Jus i sl

o oo bz ol 85,5 Jim i GT I puaill GT ozl
o W Ll blaxll GTs JlawYl 6,08 JNs
o et ol azgi GT Joaioll asazxiwl sl

1. wily 15,le wlle OMNISS7 alw, SCCP go:

o GT 55512341112 :abaisll agxll (GT &b Lolxl)
o GT 877234567 :lg alaioll agxll (GT pg wolxl)

2. ¢azu GT NAT: (o pladl gaxi GT aHlll aclgd Llao 877234567 Juaiodl
a5 ¢Sl

3. @l 8772 L Jliall Jasw Gls) asillas @il Jsbl azy taisldl adylae
(877234567

4. Hluzl GT poivw taslziawM response gt Juw o) asllas]l sacladl o
(55512341112 ,JlLaJI

5. alziwl paxiws tasleaaw V1 Jlw, | SCCP:



o GT 877234567 :ilaioll dagxll (JugS2o - GT g LolHI)
o GT 55512341112 :lg, aluaioll agzll (GT agizsi slzall)
o iliall alzimVl glgsl
Galas GT NAT aosS o wliub sae le SS7:
ad.lo SCCP (wLI®@ eVl &ro>)

o olie GT alxiwdl Llw,) groz> 8 g Juaioll/alaioll ag=ll
. CJl.LﬁSiJ' ISD (InsertSubscriberData)

¢ wllxiuwl UpdatelLocation

o slasVl ollxiwl

asalo MAP (ados]L 650>0)

¢ <bLlswwl SRI-for-SM: networkNode-Number (ylgic GT J SMSc)
* UpdateLocation: hlr-Number «blziwdl 9
* InsertSubscriberData: GT HLR JLlw, 9 ISD

SYCAC]

el VI oSl

| casl config/runtime.exs:



config :omniss7,

# Juisasi GT NAT
gt nat enabled: true,

# aclgd @y =5 GT NAT
gt nat rules: [

# oo a xiwl ole Joxs "8772" &Ll go olod Kadl :1 sac Ladl
55512341112""

%{calling prefix: "8772", response gt: "55512341112"},

# g0 alwl e Joxs "8773" aSo Ll o olad ol 12 sac Lol
55512341111""

%{calling prefix: "8773", response gt: "55512341111"},

# (s JS g Us a&, L aSobL) ael oVl sac laJl

%{calling prefix: "", response gt: "55512311555"}
]

&zl (JolS 19SS &z 00 Lle Jguaxll

gt nat enabled Boolean o 6w Jalowi/ Juzas
NAT
gt_nat_rules O &= e Bl) s a8y relgd, dos

Wl mliall Gle sgin alag,s o 82515 JS:



%1

calling prefix: "8772", # (o losl) go asy Uaol) aso b GT
Juaiol |

called prefix: "555", # (o lozl) go ady Uaol) aso L GT
o Jaioll

weight: 10, # (volho) = J51) aysloYl days
(oLel ay ool

response _gt: "55512341112" # (o9lko) GT ol LVl 9 el ol
}
exclall Joa>:
e calling prefix (s, lizl): go daislaol) dbuwdw asb GT 5)lell Juainll

o dlawlg asllaall pis String.starts with?/2
o ol ™ as,lal alwlwdl nil JonS Josws (sl sulls GT Juaiio)
o sl asllaol lgsi> (Say GT Juaio

e called prefix (s,)lizl): go asslUaol) auwdw oL GT 5)lgdl & Juaioll

o alawlgs as,llasll pis String.starts with?/2
o ol " aglall abwbwdl il JonS Joss (sl @ollas GT ay Juaio)
o sl aillaal lgsi> Seas GT a Juaio

o weight (wsllas): aoas aslsl dad

o (Yol lginllao o) wlel aglol = Jsl oo
0o 0 =< s 0l

o ailnoll x¢led) Cunlwl j,9 lzaS posiui
* response_gt (wslho): plsic GT wblxiwIl 9 plozxiwl olla

o a8, alwdw 095 Ol L E.164 axllo
o x>l g0 llas Ol ez GTs el digSoll

oo JOVI e aolg aomi cam calling_prefix 3i called prefix ad;lUaol
aole/alios saclal LoallS 93> ((HSos 6322]l.



saclall as,Uoo gloso
ananoll @sll avoguas alowlgs o «(sacbas) Vol v sl dawle: xcloll puis o
a,lUooll aroj,lg=!

1. 83zl Wbl graz Gl > 2elgill arias
o ouwi ei 3] calling prefix. go il ol vz GT Juaisll
o ouzi @i 13 called prefix. go @ullaw ol wazy GT a; Juaioll
o Lad)S gulaw ol cam (LodMS uuns o 13)]
o oS 82l Josi logio sl Gusi pir o 13

2. alowlgs aislasll aclgall e
o (Yol S8V asll - s36las) O jsdl t s lanl
o (I3yam LiSYI = Jgb¥l - ) dnaxall a5l Jobo 159sli

3. aiylos 8268 Jol g5

aliol:



# acloall aliol
gt nat rules: [

#oono Ll W ooty - apelgl olel 11 g sl

%s{calling prefix: "8772", called prefix: "555", weight: 1,
response gt: "111111"},

# 63300 26lgd - dhwoio ay9lol :10 o sgll

%s{calling prefix: "8772", weight: 10, response gt: "222222"}, #
bas Joioll

%s{called prefix: "555", weight: 10, response gt: "333333"}, #
bao oy Josiall

# ole Loy - agolel JsT :100 ¢jsdl
%s{weight: 100, response gt: "444444"} # s JS § U
]

# aa, lhall aliol:

# .1 959Jd1) "111111" <- "555123" :ay Jaiod| ."877234567" :Jaiol|
(0 iy, LaaMS

# .10 o 9J1) "222222" <- "999999" :a, Jamiodl ."877234567" :Jwmioll
(bas Joioll

# .10 o, 9J1) "333333" <- "555123" :ay Jaiodl ."999999999" : Jaioll
(bis o Josiall

# .100 o o)1) "444444" <- "888888" :ay Jumiodl ."999999999" : Jaioll
(b

aliol

aSaidl 8 O o 11 Jlioll

35 il 1gayliamadl SMSC (o @l gdgi logio JS .aSuid| (19 S 2o GT calizo.



config :omniss7,
gt nat enabled: true,

# GT _J ol ,i8Y1 SMSC (055s loaic pozimy GT NAT & Ui Y ol Vhso
sac L8)
smsc service center gt address: "5551000",

# aclgds GT NAT <LS il

gt nat rules: [
# Ll A (4412 &HL) o ol lxiwl gdeis GT 5551001
%{calling prefix: "4412", weight: 10, response gt: "5551001"},

# e idl B (4413 &5oL) go ol lxiwl gdgiy GT 5551002
%{calling prefix: "4413", weight: 10, response gt: "5551002"},

# ploxawl el 59l GT J wlialdl SMSc (ple o)
%s{weight: 100, response gt: "5551000"}
]

aS =l g9ai:

5,1s wlb SRI-for-SM 44121234567 :o:
GT 5551001 :ay Jumiodl (GT &b id| aoaxin o3J| &b plxdl A)
GT 44121234567 :Jwind| (6T b id L plxJl A)

axs GT NAT:
"44121234567" 4412" 5oL g W
GT 5551001" :ssa=ed| a LawdJ"

é l=iwl SRI-for-SM 44121234567 J|:
GT (weS2o) 44121234567 :Jaioll

GT (age>g9s o>l=o) 5551001 : ool
networkNode-Number: 5551001 (i sl 9 MAP)

2 JUoJl: HLR go GTs asosls]



config :omniss7,
gt nat enabled: true,
hlr service center gt address: "555000", # GT —J _wl_s9Yl HLR

gt nat rules: [
# VLRs (5551 asobL) adluid!l ashiol 9
%{calling prefix: "5551", weight: 10, response gt: "555100"},

# VLRs (5552 asobL) angixd| ashion]l 9
%{calling prefix: "5552", weight: 10, response gt: "555200"},

# VLRs (5553 aso> L) awmsdl dibhioll 9
%{calling prefix: "5553", weight: 10, response gt: "555300"},

# (ole L) w3Vl gbliol) ol sVl
%{weight: 100, response gt: "555000"}

Jaz il ooy liaan 13 JULJI

oo Jiz il 1gu,bwadl GT | puaidl GT L, suaxll.

config :omniss7,

gt nat enabled: true,

hlr service center gt address: "123456789", # GT poyosll
(ol pi6 1)

gt nat rules: [
# (ool U Lo Lu eSS cwomin o B) 8,2 Lol oSl
%{calling prefix: "555", weight: 10, response gt:
"987654321"}, # GT o]l
%{calling prefix: "666", weight: 10, response gt:
"987654321"}, # GT o]l

# ey Jl o Y gaexdl GT (ple L) peuoall
%s{weight: 100, response gt: "123456789"} # GT oy oall
]



(ua>) aboiodl agadl aisl assUss 14 JULJI

828 o 1guylaadl GTS 4 alxiwd 359 dalie wloax) GT e sl mu=all GT o5 s3I
a JLasVl.

config :omniss7,
gt nat enabled: true,

gt nat rules: [
# o ogdeis booie GT &b plad!l é,0eadl J5 Luyd Il (5551XXX) 0 wxiwl
i, GT
%{called prefix: "5551", weight: 10, response gt: "555100"},

# o ogdeis bLoue GT &b pld!l ogedl (5552xxx) . oy wxiwl GT
%{called prefix: "5552", weight: 10, response gt: "555200"},

# o usdeis bLoase GT &b plad!l o LJIl (5553xxx) . s wxiwl
GT
%{called prefix: "5553", weight: 10, response gt: "555300"},

#pole L
%{weight: 100, response gt: "555000"}

aS =l g9t
oJ] 5,le wlb GT 555100 :ay Jwiedl (GT &by pladl 6 ,pmall J5 LuJl)
GT (Joio sl) 441234567 :Jaioll
axs GT NAT:
GT 5551" &oL & U "555100" oy Juiall"
GT 555100" :ésamed| a LawdU"

i Yl poxiuws GT (au lglai|l Lo @ Uas) 555100 :Juosio] |

alioioll Lol aroxell ad.Uooll :5 JUJl
(f:)ilko) ()4lqjiiauuojl9



config :omniss7,
gt nat enabled: true,

gt nat rules: [
# ol udl A Jain GT ayglel odel - b anoladl 8 maadl J5 Lu,Jl
(1 ossdl)
%{calling prefix: "4412", called prefix: "5551", weight: 1,
response gt: "555101"},

# o il B o Jaiy GT ayolel wlel - &b anldl 6 mamall J5 Lu,Jl
(1 o,9d1)

%{calling prefix: "4413", called prefix: "5551", weight: 1,
response gt: "555102"},

# _ Joiy i ol GT dbhweio dayolel - &y awladl 8 ,umall J5 LuyJl
(10 ousdl)
%{called prefix: "5551", weight: 10, response gt: "555100"},

# il A sU Jeiy GT - (10 o sd!) adbwgio ayglgl
%{calling prefix: "4412", weight: 10, response gt: "555200"},

# (100 o odl) amaxio ayglel - ple Juo
%s{weight: 100, response gt: "555000"}

ad,Uaoll aliol:



#oloidl A Jois GT émaidl J5 Lu,Jl
555100" :as Jwied| . "441234567" :Jaiol|"
5 555101" » (puio Ll W) 1 g ed] ols sacladl g Uas”

#Loidl A Jois 6T ogell

555200" :ay Joiod| ."441234567" :dwiodl"

- 555200" - (lkas Jaiodl) 10 g jodl ol socladl g Uas™
555100" :ay Juoiodl ."999999999" : JaioJl"

- 555100" - (kas ay Jeaiodl) 10 ged! old sacladl & Us™

555200" :ay Jwiodl ."999999999" : Jaioll"
- 555000" - (L) 100 g gdl ol sacladl g Uni™"

Joz, GT NAT J Jusisid| gliogl groz e OMNISST:

&og9 HLR
55 GT NAT Lle:

¢ owllxiwl UpdatelLocation (GT HLR & lxiwYl (9)

e Jlw, InsertSubscriberData (GT HLR alaio ag=S)
¢ ollziwl SendAuthenticationinfo

¢ oll=uwwl Cancel Location

wldoe Jo> wloglzall o 2ol HLR. el



config :omniss7,
hlr mode enabled: true,

hlr _service center gt address: "5551234567", # GT J _wl 9Vl
HLR

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "331", weight: 10, response gt:
"5551234568"}, # Lwi_9
%{calling prefix: "44", weight: 10, response gt:
"5551234569"}, # saxiod]l aSlaall
%s{weight: 100, response gt: "5551234567"} # ol L x
]

&o 9 SMSc
i3 GT NAT _ls:

* wblziwl SRI-for-SM (networkNode-Number Jaxll) - lal
o olust MT-ForwardsMm

wllac Jg> wloglzall (yo 2ol SMSc, el

config :omniss7,
smsc_mode enabled: true,

smsc_service center gt address: "5559999", # GT _J ol 9Vl
SMSc

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "1", weight: 10, response gt: "5559991"},
# i) load] LS, ol
%{calling prefix: "44", weight: 10, response gt: "5559992"},
# saxiod| aSlaall
%{calling prefix: "86", weight: 10, response gt: "5559993"},
# ol l
%s{weight: 100, response gt: "5559999"} # olc L
]



»5 GT NAT le:

¢ sgimwo whblxiwl gro> SCCP (GT gsmMSCF alaio agxS)

e owldae wlblziwl CAMEL/CAP (InitialDP. EventReportBCSM. &ll.)
¢ oISk RequestReportBCSMEvent

¢ wllzwwl ApplyCharging

¢ oll=uwl Continue

config :omniss7,
camelgw mode enabled: true,
camel gsmscf gt address: "55512341112", # GT —J _uol i8Yl gsmSCF

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "555", weight: 10, response gt:
"55512341111"}, # aSoaudl A
%{calling prefix: "666", weight: 10, response gt:
"55512311555"}, # aSdl B
%s{weight: 100, response gt: "55512341112"} # plc L x
]

S Jasll aic :plazuawVl all> gSMSCF (doxsll (9 oSl dagdsg) JS gdgis 28 oS 528
gSMSSF (o wllziwl GT gSMSCF (ainy 3030 GT NAT plaziwl GT sl (e £l muuall
gsMSSF JLai.

oMoun Jamai GT NAT

oesaiy GT NAT wloz il grax) Glali Moz



# s iw oMz | w9 !

[info] GT NAT [&a lxiwl SRI-for-SM]: GT 877234567 JwionJ|l -> GT
55512341112 &, syl

[info] GT NAT [UpdateLocation ISD]: GT 331234567 Jwiod| -> GT
55512341111 & =)l

[info] GT NAT [& lxiwl| MAP BEGIN]: GT 441234567 JwioJ| -> GT
55512311555 &, Lyl

Gubos axs o3 3l Ol Blowd] Ji> ,gla, NAT:

e "4, lziwl SRI-for-SM" - glzo 9 SRI-for-SM

e "UpdateLocation ISD" - JLlw, 9 InsertSubscriberData

e "UpdateLocation END" - &l=iwl 9 UpdatelLocation END
e "4, lxiwl MAP BEGIN" - wllxiwl MAP BEGIN &slell

e "ISD ACK" - S ISD

o "> a lxiwl HLR" - oo Uas &lziwl HLR

e "4 lxwl CAMEL" - wldoe wllxiuwl CAMEL/CAP (gsmSCF)

2o oo plaill gaxiy GT NAT ksl e xic:



iex> GtNat.validate config()

{:0k, [
%s{calling prefix: "8772", weight: 10, response gt:
"55512341112"},
%s{calling prefix: "8773", weight: 10, response gt:
"55512341111"}
1}

# Veio 05 15] loo gims
iex> GtNat.enabled?()
true

# oclgall guo> e Jo>l
iex> GtNat.get rules()

[

%s{calling prefix: "8772", weight: 10, response gt:
"55512341112"},

%s{calling prefix: "8773", weight: 10, response gt:
"55512341111"}
]

,Lis1 GT NAT



# go do>,id| Lzl GT bas Jwioll (called gt g¢» nil)
iex> GtNat.translate response gt("877234567", nil, "default gt")
"55512341112"

# g0 IS o dnaz il ,Lus| GT 5 JwiodIGT oy Jaiodl

iex> GtNat.translate response gt("877234567", "555123",
"default gt")

"55512341112"

# Mawd | go H Lzl (GT g2 oy Jwiodl nil)

iex> GtNat.translate response gt with logging("877234567", nil,
"default gt", "test")

# oM=uwdl: GT NAT [test]: GT 877234567 Jwiondl -> GT a Lmawl
55512341112

"55512341112"

# oMadl go Lzl (WS GTs)

iex> GtNat.translate response gt with logging("877234567",
"555123", "default gt", "test")

# oM=wd|: GT NAT [test]: GT 877234567 Jwioldl. GT 555123 o Juwioll
-> GT 55512341112 & Lawl

"55512341112"

# (ol oY1 | se=y) aby hall pae  Liis|

iex> GtNat.translate response gt("999999999", "888888",
“default gt")

"default gt"

alSuuoll: GT NAT Josxs V

Szt oo Ja 11 sésull

iex> Application.get env(:omniss7, :gt nat enabled)
true # 0sSy ol w=y true

Sacloall uoSi oi Jb 12 gasull



iex> Application.get env(:omniss7, :gt nat rules)
[%{calling prefix: "8772", response gt: "55512341112"}, ...] #

dos B ouss ol w=x

of el oMol o G2 13 gamidl "GT NAT" culS 5] Lo a8 1ma) eMod] (s
@z wlas il

alSuioll: GT LYV giwVl 9 cnbols
Olsie wllriwl paxiws 1ol eVl GT gégiall s
Szl laaili apol,u8Y1 saclall ol ol 152 aswly saslall &l aaslan 0oSH 38 :canadl

wbWlg aclgall Hljsl daxzl o 1l

# (Yol s JS hiil,) jaxio 0Js go Juou ! Somw
gt nat rules: [

%s{weight: 1, response gt: "111111"}, # o Uy i
Vol i JS!

%s{calling prefix: "8772", weight: 10, response gt: "222222"} #
1301 s Y
]

# olel oo o Juw S8 OJs go 823me 2£lgd iauz
gt nat rules: [
%s{calling prefix: "8772", weight: 10, response gt: "222222"}, #
geaRio U j9 d2Xo
%{weight: 100, response gt: "111111"} # (L) Jle 0js «Ju
]

Gados s o] talSuiuodl GT NAT o allw) g9s e
bl s pazins 1gelre VI GT Y 5Vl jasdly ragrss slsall
adldl adosidl:

e [ GT JLaiadl SCCP (wllxiw)l gro>)
¢ [] wbllxiwl SRI-for-SM (networkNode-Number)



00 Jilw, UpdateLocation ISD (GT HLR)
[ wblzuwl UpdateLocation END

0 <lxusSt 1SD

0 wblsiwl MAP BEGIN

ey 230 dlw g9 S5 o) 3] GT NAT, aouanll 6 amid] o §8x .0% 0duais piy Y 289
o3l Lail ol.

clLVI olJlg.iS—l

-.:a.z.g." sl
ey GT NAT xési go alawwn @l asllas O(N) cu> N aclgall sac gn.
sVl gilio:

o <l LasY 100 o J8l seloall sazs laais|
e aclgall soe Jdaid 83020 wlol poiwl
o alail L (a8l anly) avol,usYl saclall HsSi Ol

(s=390i plas) bVl Lusl:

e 101 > :1aclgdps e JSJ
e 505 > 2 BUS e JSJ
e 100 10 > :82cBUS cuxy JSJ

6,515l elosuawl
5,513l o el 100 s> sxcls JS callais:

¢ 101 = xclgs KB
¢ 100 10 = s2cl5 KB



wlw ) loodl Liasl
1. aole albos 62c9 Haosai Laibs

gt nat rules: [
%s{calling prefix: "8772", weight: 10, response gt: "111111"},

%s{calling prefix: "8773", weight: 10, response gt: "222222"},
%s{weight: 100, response gt: "default gt"} # us& ol w las 1o

Ll oy b dad
]

2. wuro wls 9ljgle wlisl pasiawl

# awlio 0l gl go 82009 daxmolg cUolL o>

%s{calling prefix: "331", weight: 10, response gt: "..."} # Luw 9
%{calling prefix: "44", weight: 10, response gt: "..."} #
6axiod | aSloo] |

# a5 40 0l sl ol 132 aswle ool :sow

%{calling prefix: "3", weight: 5, response gt: "..."} # 250l
olall o

%{calling prefix: "331", weight: 100, response gt: "..."} # oJjoJl

8332 | 2clgall Js i 0sSy ol wxy

gt nat rules: [
# b uidl XYZ - soxied| aSdood| aSii (§Uas GT: 4412XXXXXXX)

# oapwlall dyidl ayolel 110 sl
%s{calling prefix: "4412", weight: 10, response gt: "5551001"},

# &b il ABC - Law 9 aSui (9Uas GT: 33123XXXXXX)

# oapwlall dyidl ayolel 110 sl
%s{calling prefix: "33123", weight: 10, response gt: "5551002"}

]



4. junidl Jas sl

# 9 izl dlex !l Jus
iex> GtNat.translate response gt("44121234567", nil, "default")
"5551001" # a=dgioll amyiill

# o Lozl GT &4 Jwioldl

iex> GtNat.translate response gt("44121234567", "555123",
"default")

"5551001" # a=dgioll amyiill

5. oMol wsl,

Soimo Jizi puSeis 09 INFO wloz 5 gro> a5,) GT NAT gluYl 9.

Sl wline go JolSill

Joss GT NAT azgs ¢ Jiims JSuiws STP. pgss STP cpslicy blail g0, wle Elu azgi
GT Jolsis Loiw «agz o)l GT NAT alxiwY! (uolic go.

azgi Joo wloglzall (yo 230 STP. el

JolSG CAMEL
GT NAT wldoc go LLlas JolSeo CAMEL/CAP:
as.lo SCCP:

e GT wllriwl gro> 9 dlainll ag=Jl CAMEL
o Lle tly Blal asulas oy GT gsmMSSF 5,lg)l

e camel gsmscf gt address - GT J ol 18Vl gsmSCF (s, Lix1)
* oy aingSS oy o 13] GT 5)ledl cdlall o dbaioll ag=ll



o 2clgd jolxis GT NAT dbaial @@ agxll &b e Ly ol us)l

Jloe:

# Joiy, loosie gsmSSF 555123456 _, gsmSCF &b ol
# 555123456=Jwiol| .55512341112=a, Juwiodl :>,1¢Jl
# &=, GT NAT: "555" -> GT 55512341111"=a, lwdI"
# 55512341111=Jiainl| .555123456=a, Jwioad|l :da =iwYl

Jodl o lgs

0> oSas GT NAT Joxdl 0jlsi go M3UA aoaiiall o pell a5, 6,15Y.

Ja= ol Jado

Janai GT NAT LJldl plaidl Lls

1. eSSl o

# oJ| wol runtime.exs (aylowdl ¥ Jhszo oy hai>l)
config :omniss7,
gt nat enabled: false, # Mazo Il
gt nat rules: [
# 0lsYl go Lin Ixclgs
%{calling prefix: "877", weight: 10, response gt:
"111111"},
%s{weight: 100, response gt: "999999"} # oL L x
]

2. ousSill ,Lasl



# oo oS | guoxi o Gax
mix compile

# 9 ,Lusl iex
iex -S mix
iex> GtNat.validate config()

gt nat enabled: true # _J| 25 true
4. oMl casl,
tail -f log/omniss7.log | grep "GT NAT"

5. gl (a8 uins

o alpall 535U M5 s
o S e WVl 24 Jl wlelul Ll

o syg=ll ib@'ihl]@giﬂUigA?{(inﬁ gt nat enabled:

o< o]l

aliwVl ol JSlinoll:

Sl le Jguazmll oMl o iz "GT NAT"
elziwl ueSdl o $a= GtNat.validate config()
Jdoll o 9 lg>Yolg slaz Yl ColinSiw! pand g2l

o5 Juail OMNiSS7 ezl wlalniio go

false)



eSS Judo HLR

elaziwy WG JJMI 1xa 890 OMNISS7 (s jiodl gdg0ll Jmuw S (HLR/HSS) go
OMniHSS aelsdl uS il wlly saclss.

JolSG OMmniHSS

cios Joxs HLR (9 OMNiSS7 o, L] ag>lsS SS7 ro Jcloz OMNIHSS, o315 ong
wlisall JolS Jjie ke (HSS) wlolamdYl oy agidl 0id Juass .agalsll (s:

* OMniSS7 (ag=lg HLR): JsSgig u wl )li] gra> go Joleis SS7/MAP. ax>gig
SCCP. Sidl Lolgillg

e OMniHSS (ax2ls HSS): ol jualy g il va8sbanlly «ouS jiinall wlly a5
doidioll

Ihlad OMNniHSSS
99, OMNIHSS Jouiwi wljuo go J5WI sgime ole &S idino &,05):

o samio p£3 IMSI: 855 an) 055, Ol ki JSJ Sy IMSIS 05 5 dlay o
MSISDN 30555 «olSaid] oy i Joall Jls> @@L 1519 €SIM

o a8skanll wlojles po JSJ pss jai e adslaw Milenage (3G/4G/5G)
sCOMP128 (2G)

o aSuid] e Wzui) Jiiwe g tpjadly assladl wlwd=dl gaii CS (5,51x1) oPS
(a0 1)

o olilys radioSil wloxzlly amnaznill allall doxsdl oy, wlals @ pasfiio g
Jliwl CAMEL

¢ sl dainy prosai APl wlinki axs . agzlg HTTP REST aalail go JolSill
x| dolaily Mgl wlBMe 8,05]g 8 igall

o wlgmio adsig woludzdl 8,05]y @dgoll gt sbnitmall cadgll (9 wlizam
a8>banll



w9 Iy doadl wliygSig 1adsbanll doll Hlic Yl wllug Syl wlly gro> Y ixd
OmniHSS. eleiiwy, OMNISS7 e OMNIHSS wld 8o jue API HTTPS wllae e 5,
MAP Ji» UpdatelLocation gSendAuthenticationinfo sSendRoutinglnfo.

oy pogo HLR (x9 OMnIiSS7 &,D5] sloio o> o Jolrill pis . lo2r9 6, ,lis] ag>lg 92
ilowwlgy oLl sacld wldocg g il 2£lg8g cadsbaon]l wloj)lezg «(uS jiinall OMNIHSS.
JsSeigm 295 Jdl e (daky SS7T/MAP 9 OmniSS7. xng i Jeo wlogleall (o 2 jol
ol ggz o s i Y] wldeslly rdoa)l oy wlalog radobandl (9STg (puS yikiuall
9sLg OMniHSS.

dawio <> IMSI

o3 OMNIHSS 6330 wliueSi slol JSuias IMSI, 351y I ikiie) gomy oo (9 120
25 5 MSISDN) 8ac a;3) 055 ol IMSIS. S0y 30!

o gall Jlozull o, 0 wlals: IMSIs I Julad dalixe lolia) daalixe
Jlg=ill

* Jamio i 8lo €SIM: pcx 251y gz e Boarie dSub oy wlalo €SIM

o uw 09 wlludl o pudw Jiw T Swadl Jaws MSISDN

. &.ﬁ;bl)ﬁ.élsiwcjlﬂ 628 e Guuwiil ta> g3 0 azu v Gaamis

o 5x¢ uglaillg ,Lis VI IMSIs J il juai G| juin a,Las|

JSJ IMS| QDL aols ass0ao sleisc] wlly (Kis OPC, droj,lexdl)

JSJ 05Ss 0l 9Sar IMSI aliie o375 als wluls oY

IS paras sl el wliley S siinall loas a5 line oSay IMSI

ol=iws OMNISS7 e OMNIHSS cuws IMSIL su=ig OMNIHSS J il wlly
daw ol

o o> plaziwl b ugall dolail s ol HSoy IMSI groz Loy, go IMSIS Gl

.)..>|3

domio gijliuw e JUo IMSI:



a8, MSISDN 4567-123-555-1+ :,siall

- IMSI 1: 310260123456789 (&55Llas - &Sy 4ol aytjis &S Milenage)
- IMSI 2: 208011234567890 (a85las - Luwi o Jlexi wls Milenage)

L IMSI 3: 440201234567891 (&5 Llas - soxied| aSlasdl Jlox wle
COMP128)

gra> plaxiwl oSoy IMSIS ais ] i lgraa> LS S| Jamwns) Jitco JSuin &l
a3l Glua> OMNIHSS s IMS Guawliall 2ug3lls a8sbanll oasmig I sl ]
JsJ IMS!.

wbgizodl Jgo>

o U ks W NE



10.

°
o
o
o
°

o9 od Lo HLRS

&o9 HLR 5o, OMNiSS7 J (Jjio gdgo JzwuS Josll oo
o oS il wlily 8]y (i 1 paS yininadl 6,15]
o aSuidl W] Jowosll a8skanll wlezio ssi tadsbuaoll

o yo &gall wlhani axlleo (g9goll gaii VLRS
o & maill Llw,Jls wldSoll azgill wlogleo s9ei tarzgill wloglao



a,9€ HLR



S57 aSuw

VLR/M5C ‘ | SG5N ‘ GMSC ‘

OmniRAN  OmniCharge
- -
| MAP: |

MAP: UpdateLocation . .
UpdateGprsLocation MAP: SendRoutinginfo
SendAuthinfo
SendAuthinfo

Omniss7 )—MR ag>ls

MIUA/SCTP
Protocol Stack

@ Omnitouch Website v a =l Xan Downloads

SCCP Routing

HTTPS REST API
oS idall o loMaiwl
abslaall olgnia ades

aigall wliazs

Milenage/COMP128 Circuit & Packet
Auth Generator Session Tracker




&iog +Soi HLR
Josy Ol oS0 OMNISS7 S aolaxiwy .aslixe glogl 8 HLR, giog (puSwi )] zlizw HLR

&og | Jug=ull HLR

wilo ssixy config/runtime.exs 9 OMNISS7 diumo Jurins gliogl &V sOPe
giog 5ol .Sl HLR:

1. misl config/runtime.exs
2. (174-53 ,lawl) &Ml s8] plwsl & caml:
o giog :1 eS| STP (85-53 ,lawVl)
o giog 12 Sl HLR (123-87 ,lawVl)
o giog 13 psSill SMSc (174-125 ,lawdl)
3. Glow JS W] # caol) B Lol ousSill sle
4. 51555 galai sladly o8 HLR (123-87 Jlawdl o # alljl o5)
5. az | cons reSill wlolro posas
6. Gulaidl Jasaiss acl: iex -S mix

&o9 (9% HLR

2855 92w HLR il LS JolSJI:



config :omniss7,
# ol juo guSos - giogdl oloMe HLR Las
map _client enabled: true,
hlr mode enabled: true,
smsc_mode enabled: false,

# olohi axo oy dagzlg oo oSG OMNiIHSS ayalxJl
hlr api base url: "https://10.180.2.140:8443",

# olgic GT aoa> ;S 4ol HLR 6 ma )l L L Jl olilos]
hlr service center gt address: "1234567890",

# oaass s oS5 MSISDN o IMSI

# owd ki | MSISDN  IMSI Mapping Juwleill ole Jooxl]
hlr _imsi plmn prefix: "50557",

hlr msisdn country code: "61",

hlr msisdn nsn offset: 0,

hlr msisdn nsn length: 9,

# 2 ¢S5 InsertSubscriberData

# aSid| oJ| Jsws)| gog: :packetAndCircuit. :packetOnly. i
:circuitOnly

isd network access mode: :packetAndCircuit,

# Jlw,] ISD #2 (alieSSd]l clbaxdl ol Ly)
isd send ss data: true,

# Jlw,] ISD #3 (cld Bodl > obU Ly)
isd send call barring: true,

# o255 CAMEL (595,J SendRoutingInfo)
# dox> cau] aooxd| g liao CAMEL
camel service key: 11 110,

# oL JIl LS| abai CAMEL
# ol ,L=dl: :termAttemptAuthorized. :tBusy. :tNoAnswer. :tAnswer
camel trigger detection point: :termAttemptAuthorized,

# ool VLR Jyioll

# olgic ool aas B VIR ayljio aSui" aini aldl"

# 1oy 13] VLR 5, poziwl oUoLJl o3n s>l J,iiel) SRI L liall

# Jl,] oJ] gl s Yemio il 055y .ads @M PRN Lle Jgmnl]
MSRN



home vlr prefixes: ["123456"],

# Jlas | o0 oS5 M3UA
# S JlasYIl ASP oldec ali) MAP (UpdateLocation. SendAuthInfo.
)
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []1},
process name: :hlr client asp,
# ad=xall a Legidl abai (U HLR)
local ip: {10, 179, 4, 11},
local port: 2905,
# soaseadl ay Legadl abas STP
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

sl 1 psSil lalse gromd JolS g2 0 wle Jgwanll.



hlr api base url

hlr service center gt address

smsc service center gt address

hlr smsc alert gts

hlr alert location expiry seconds

hlr _imsi plmn prefix

hlr msisdn country code

hlr msisdn nsn offset

|

PR

PR

ol iaVl

[]

172800

*50557"

II61II



hlr msisdn nsn length

isd network access mode

isd send ss data

isd send call barring

camel service key

camel trigger detection point

home vlr prefixes

local ip

local port

PRU

6)5

wilgs

il g

PR

6)5

PRU

ol iaVl

:packetAndCircuit

true

true

11 110

:termAttemptAuthorized

["5551231"]

2905



aolsoll g9l ol iaVl

remote ip ifgoxo wglho
SRV
remote port 2905
(G
, dae
routing context 1
(e

&o9 (prSoi 2 o il HLR
aie hlr_mode enabled: true. cugll ag=ly ,elaiw:

[ wlasl SS7 - sVl Juxows

0 Jaose SS7 - wllac ,Lis| MAP

[ M3UA - JlasVl als

[0 laslg, HLR - wliulni a3, dag2ls al> HLR + J sazo « (S isinoall 8,05
HLR

0 pladl &bl o - 5,lgell

0 osSdl poLle - pagSill

loulg g arzgill Hjluzly axsgidl Cugill wlode HSiw SMSC avaxe.

dolzoll (wgllaodl (HugSidl hlr service center gt address .asoljJl (2
leioSs pi @) 13] ol (8 Sudaidl St

asels OMNIHSS: wliuky dxo . dg2ls 0S5 Ol g OMNIHSS alls aualxll
e Jowooll hlr api base url ygsSoll

wlle alge API: wliuli dxo  dgzls wllb gra> OMNIHSS aul alge lg:o)
Ulsi 5 lgixe

wlls algo MAP: wllb go> MAP (SRI. UpdatelLocation. SendAuthinfo.
dl) Olsi 10 lgsae aisli alga Lo



algo ISD: allw, JS InsertSubscriberData (ISD) Joudws 59

Updatelocation ylgs 10 lgixe aisli algo lg:a)

o Jlasl cdlaiy, M3UA 5 STP wldee alidd MAP

o wlhnadl Jurai) Gudadl Juriw 85le] camy igliogY] s as

o agzlgll plaziwl Jg> wloglro e Jguaxll ail reagll ag=lg
sl

. oil o laulaill axe 1 agzls ol Jseosll

wlaulaill dxo y agzly Uy e Joaxll REST ag>lg J] Jsogllg Swagger

a8 pinirall oLly sacls

2233 OMnNiHSS aolxl Hhkicl wlilyg «wlgedl s 9 by HaS pininedl S lilu gao>
&z i gdgoll Wloglrog rdoadl oy wlalog 1a85banll OMNISS7 e wllul oin
wlaulaill daxo 4 dg>ly wlallSo RESTfUI.

I yinino gIgos OMNIHSS
O3 OMNIHSS (S iirall 6 alolis wlogles:

e 6ac IMSISs 853210 wliysSid pc> 1 I jiniae JSI IMSI (€SIM, Jyow Jlszil wlale
e S 1)

o adsLoall slaicl wlilu: Ki, OPC, a0 j,lsx)l jLisly (Milenage s COMP128)

o Slalsog (g zsomall wloxzlls I iinell 819 taeazll i wlals Q0S

* gdgol Jiiwo guii ig99e0ll gaii VLR/MSC g (a sl awl>) WJIISGSN/GGSN
(a0 > daaul>)

o Jlhumul bl CAMEL: 5lics U3l blaig saorzdl auleao gsmSCF

o SlysSig HlauYlg (laxlly wlallSall axzsi 85le] anlaaSidl wloazdl CLIP/CLIR

o > Vall sleiil fles doasll 2048 Jlase/Jrio tas bV allll



a9>blo.ll ul.g.:u.o A

ags OMNIHSS wloj)lss ploxiwl adsbasdl wlg=io Milenage si COMP128 :cly
il Laic i JSJ ¢S]l adsban]l asy b (Je OMniSS7 wlll MAP
sendAuthenticationinfo:

iy OMniSS7 IMSI b (o MAP

&y OMNISS7 wlaulai axe y agzlg OMNIHSS a8sbaoll o lgzio gl
&z, OMNIHSS Hlaicl wlly Ki gOPC el duo ]

Mgy OMNIHSS wlgzinll o wgllaall 5a=Jl (RAND. XRES. CK. IK. AUTN)

eois OMNISS7 o 9 wlgzinll juo iy MAP (J| lgislelg VLR/SGSN o gllaoll

AT

olialas ano s agzly JolSi OmniHSS

Jeolgi, OMNISS7 go OMNIHSS wlinks axo . agzly jue HTTPS REST wlogleo glziw)

config :omniss7,
hlr api base url: "https://omnihss-server:8443"

wiliy Loxic OMNISS7 wllac MAP aSuis oo SS7. o6 elriy OMNIHSS J:

o> Jyiniaall lils glo il IMSI gl MSISDN

sheicl wlly ploxiwl adsbosdl wlgmio ddgi Ki/OPC & jxoll

il 098 sl pgdy boaic & sladl aml> g9g90 wasaxi Updatelocation
* doaRl Yg8>9 Jyuminell s Ho ol



a9l curn axllas

wldb eMuwl xie MAP updateLocation. p9s; OmMnNiSS7 go guuwidbL OMNIHSS Jusuwil
w9 Jiiedl VLR xoz:

1. cdb o 990l wloglao gl =uuwl UpdateLocation (IMSI. GT VLR xa=Jl.
GT MSC 1)

3. 9 6 sladl amds> casass OMNIHSS gégos VLR/MSC 2ol

4. Lilbw, Jlw,] InsertSubscriberData (ISD) v J yuuoll 3941 VLR
3]l

5. aslzuwl gl>,] UpdatelLocation (J| VLR (osais GT HLR )0
hlr service center gt address)

6. Jlw,| alertServiceCenter _J| GTs J SMSc aigSall (culS I5]
hlr smsc alert gts ailioo)

dololl 5axi rala>Me hlr service center gt address glgic GT J HLR 9 sley s3I
392>, Updatelocation. J gouw 329 VLR/MSC laa J] lgerzgs 8olely Jslw I e 9 =il

HLR.

Lz a2 UpdateLlocation. J ,Ses HLR dolail pde| SMSC oY1 quol Jiiall ol Gl
Ll Jlw,l sl o Jeosll Wi alertServiceCenter (aloc MAP 64). ;o 30l
Jolsws a4,S Jg> wloglrall SMSC Sail iolguidl 03b go

ouslis o dasls (oS pb GT J SMSC b, Q@ LasY:



config :omniss7,
# 5o daos 8 GTs —J SMSc Jlw,Y alertServiceCenter as,
UpdatelLocation
hlr smsc alert gts: [
"15559876543",
"15559876544"

1,
# pMiwl e gdgoll ay>No clgii| w9 SMSc alertServiceCenter

(ac lw 48 ol 9V1)
hlr _alert location expiry seconds: 172800

3931l lalase

VLR HLR SMSc SMSc API

\ 8 patuall s VLR anz \

UpdateLocation (IMSI. GT VLR, GT MSC)

I inall 3529 o Baw

@50 < VLR ol sasls (o

Jaubws JUw,| InsertSubscriberData (ISD)

InsertSubscriberData
ISD
InsertSubscriberData
ISD
InsertSubscriberData
ISD

4wl Updatelocation (hir_service_center_gt_address)

‘ Jlas| SMSC o jiiall Jpmoss

- [JSJ GT s hir_smsc_alert_gts]

alertServiceCenter (MSISDN)

a5l all;] TON/NPI o MSISDN
lur IMSI

POST /api/location (user_agent=HLR GT)
200 OK

9 & SubscriberTracker (law)

alertServiceCenter ACK

VLR HLR SMSc SMSc API




Jglull
e Jiuinell pgsy Loaic Updatelocation:

1. Jw HLR alertServiceCenter JS J| GT aosls & hlr smsc alert gts
2. dlw Jl Houais MSISDN ¢ il Lo lHI

3. paxiuwy HLR hlr service center gt address S GT JLaiol

4. ax>95 SCCP: SSN 6=_Laio]l (HLR). SSN 8= aliwsll (SMSc)

il SMSC g auidl:

* aisl Jsjs TON/NPI ;) MSISDN (= "19123123213" . Jldl Juw e
123123213"")

* o awolxl gigall Wlly 828 ¥ Jgogll LlsS & inall saxy (ue POST |
/api/location)

e Ja> s3> user_agent (J| HLR GT wlaulail dxe u dg>lg slesiwl xic (guiil)
s HLR awiddl Juw 1)

o Ll tly gbgall a>No slgil cadg daxy
hlr alert location expiry seconds

o 9 I il gy SMSc Subscriber Tracker asl ol

SLas VI

Sl Jw,Y cugll agzly 8 palowinidl HaS jiminoll daxao paxiwl alertServiceCenter
ol Lo

1. palaiaid] a8 siinall" ol aode J] Jasl"

2. csguiddl a0l jS o JLisl" puud oo el

3. J5>I MSISDN. GT SMSc. sGT HLR (usSil (o o 8lizd dpol ,isYl pnill)
o GT SMSc (8 JLss| Jsl o2 ol ,a8Yl hlr smsc alert gts

o GT HLR ¢» wol,i9Yl hlr service center gt address
4. Jlw,|" e ,ail alertServiceCenter"

wlguii axdleo HLizY aao 13 SMSC 935 | a> | g0 UpdatelLocation posiwy . JolS
oo Saxill zageil phx-blur &SIl sl slasVl o e izl



o29% InsertSubscriberData (ISD)

= 2= Updatelocation. Jw u HLR (J] Jiie]l 395 wlly VLR Lilw, ploziwl
InsertSubscriberData (ISD). 5 o ISD a48.Sg alw yoll oLl javaxiy U
Us.

Hail Sl wlalso g7 0 e Jgaxll

Jaulass 1ISD

J oSes HLR Lilw, 3 Wl deas bo Jlw))| ISD aulise:
1. 1SD #1 (a5l alluw] pir) - awlwd! Jisnell wlly:

o |MSI

o MSISDN

o ¢ uiuoll ais

o J ol als (serviceGranted)
o Jolxl wloas dawnsls

o wiledl wloas aails

o aSuidl W Jgwosll riog

2.1SD #2 (s, li5]) - aliaSil wloasdl bl (SS):

° b e o, Y iJssino log e ) wlelSall azgi sole] wilag]
(Joguosll

o el Sl Uasl

o wldKal j=>

o LYl 853850 dox>

o alioSill aoaxll ©liuog al>

3.1SD #3 (s, L)) - wllKal o> olly:

[e]

6,oLall ol Soll gra> la> (BAOC)
6oLall adgxl wloSall ,la> (BOIC)

Jsosll 5948 Ll

o

(o]

oSl ol L



# o255 InsertSubscriberData

# aSidl oJ] Jsws)|l gig: :packetAndCircuit. :packetOnly. ol
:CcircuitOnly

isd network access mode: :packetAndCircuit,

# Jlw,l ISD #2 (adlioSid]l oboxdl ol L)
isd send ss data: true,

# Jlw,y| ISD #3 (clbdodl Lb> ob o)
isd send call barring: true,
aSaidl Jl Jgmogll oo

doleo oS isd network access mode a ggomoll aSuidl (| Jowosll g5 08

aosall ool el all>
acketAndCircuit el dns oo JS (GPRS/LTE) - 0sSiise - (rioli9Y|
:packetAndlL1ircul (U}’a”) §j|_}_]| J,_;_u_lls a_o_)_5J|9_L°[S
ketOnl Lais a0l o (wULJILTE) Bl S el
e = T 5>l «lais 10T
:circuitOnly lais & 5131 Jyaw (wguall/SMS) lblas 140038 6 8>

Ll 9 oSull ISD
Ll 6 oSl i 1SD ol aolsd] aSiid] e lllnio cale £l alw ol

are> JLu,l 1ISDs (alolS @lius aSgamo - ol ,i9Y1):

isd send ss data: true,
isd send call barring: true,

(Y QO x555) laiid amulwVl I jisinall lilbe Jlw,l:



isd send ss data: false,
isd send call barring: false,

(ol Kol o> Hox) adiaSill loasdl + amslwV Jluw,|:

isd send ss data: true,
isd send call barring: false,

693 wle Jlo ISD

eNwl aic UpdateLocation:

VLR - HLR: UpdatelLocation (BEGIN)

HLR - VLR: InsertSubscriberData #1 (CONTINUE) - awwlw¥Yl ol Lol
VLR - HLR: ISD #1 ACK (CONTINUE)

HLR - VLR: InsertSubscriberData #2 (CONTINUE) - oL Lo SS [I5]
idseas wi 5]

VLR - HLR: ISD #2 ACK (CONTINUE)

HLR - VLR: InsertSubscriberData #3 (CONTINUE) - 15]] oled Sedl Ll
[adleao ou LS

VLR - HLR: ISD #3 ACK (CONTINUE)

HLR - VLR: & l=iwl UpdateLocation (END)

«ilS 15| isd send ss data Si isd send call barring ole abguno false. oi
Llw Jl Al o 1SD. Jlw,| pizg END J UpdateLocation o sl g 9.

ol laodl Jiasl

o paxiwl iiol a9Vl HagSill :packetAndCircuit gro> (juSois pdg ISDsS
$Slsll o 428 uadl Suanil

* 10T/M2M: pcozxiwl :packetOnly wlly Jdasi 089 SS wldKall jla>g
lais wlll pcri O@ 656>

o Lo pcxi Y a8 1 g9lgidl VLRS Lilasiy 08 - adieSill wloaxdl gro> doyrsll
isd send ss data JSliwe cagzlg 1]

o JLudasi 555 1V ISDSs wliyax gyuis (slibw Jl Josdl Judisi (J] doxsiall i
&hsall



JolsG CAMEL

9% CAMEL >495,] SendRoutinginfo

ol Gle 5 ,Jl e SendRoutinginfo (SRI) o GMSC (Gateway MSC). J Sa; HLR
>Lis,l GMSC wloas sleaiwy CAMEL aoxxll 6 oSxilly 53l el Sall arzgil.

sl s8Il oladse g7 0 e Joaxll
o Lo CAMELS

CAMEL (6 j2o)l Jgaxall cailell o lSuid amaxo wlinks) wlosxll oSas oS sb
S 9 @Sl GSM/UMTS. Jio a8lias dasd s wlors i oS (slivine) moms:

Lo acgdiall 6 igall

o b,lasg wladSall ayimi

o auol,i8Yl anlxl wlSuidl (VPN)

o & jmonll lawdl wloss

o Lo $lais go wld Kol azgi 8ole]
o gigall Lle dnils wlons

oSl o,

# 2955 CAMEL (5g90,J SendRoutingInfo)
# aoa> sau) aooxd| g lieo CAMEL
camel service key: 11 110,

# oL JIl wliusS| abas CAMEL
# ol ,L=dl: :termAttemptAuthorized. :tBusy. :tNoAnswer. :tAnswer
camel trigger detection point: :termAttemptAuthorized,

aoxxll zliao

>ox camel service key édoax)l CAMEL (v gle sxivwl oy il gSMSCF (daulsg
aox3l (29 pSill). iSiis (29 aigSS iy (r0d) Iy 30 30!



aoxxll gliaso ar> g0l plosiawVl all>

11 110 (riol,i8]) Bowo acg9x0)l el Sall (6 oSaxill
100 8 oball wlaJSall s S g830 o>
200 vewao $laio go wladSall arzgi 8ole]
300 awio| 418V awlxdl aSuid! (VPN)
VL ¥ Jiadl Ji8 o 8300 wloas
O2sSl e Jlis:

# Liowe acg93a]]l olad ol o oSl
camel service key: 11 110,

# aoaxJ VPN
camel service key: 300,
LI s liss| alass

>xxi camel trigger detection point aeas lesiwl iz (sio CAMEL slag] bl
ol Sl



:termAttemptAuthorized

: tBusy

:tNoAnswer

:tAnswer

oroSil ale aliol:

4ol Soll aglxo Laygss pi
(o] ,i51)

e Jsains

wlg Y

asle alz]

(gl b clesim]) ramletd] oo gg9r0ll pSaull:

camel trigger detection point:

(Joriinall aic sleriwl) Joruinoll arosoro axllao

camel trigger detection point: :tBusy,

(Y] aic slesiwl) aloVl e il b 5gall:

camel trigger detection point: :tAnswer,

asliawl SRI go CAMEL

s le il ois sio

I aodSall ayzgs Jud
J yusival

-?)Laudl(ggSQloa;s

Jinall 5, Y Losic

ole Joniaall 5, Losic
ol SaJl

:termAttemptAuthorized,

93, posaii (oeSill xic @€ SendRoutingInfo Jliuwl wlogleo CAMEL:



GMSC - HLR: SendRoutingInfo (BEGIN)
HLR - GMSC: & lxiwl SRI (END) go:
- IMSI
- 9, VLR
- i AL
- au>gi ologleo CAMEL:
* 110 11 :aooxdl g liss
* olgic gsmSCF: <ygSo ol gie>
* 5L J wlisS | abasi: termAttemptAuthorized
* agbl 9Vl o ld Bedl axdles: continueCall

Jeis GMSC _— gsmSCF oo dgeiid 5 UL I akas o CAMEL

wlw,laodl Jiasi

* Jgj0 go lgde ool danwlisll doax)l puilao poiwl tans VI o Suwidl gsmSCF
b eI

paziwl HLasYI itermAttemptAuthorized VYoo sVl Li>W

gl sslo Hlze ob 110 11 deaxll glice :Lommue acg9iall wloaxll

Bows acgdiall wladlSall

oosay gz lidl axdlro defaultCallHandling: :continueCall ol

Ol 3] jeiwi wlJKa)l gsSMSCF gl e

oadomioll a8 iniroll axllre

of «0iSH VLR Lléo Jjioll VLR Jgmiall

wiliy baic HLR wdlbb SendRoutinglinfo (SRI). le J il oS 15| b x| gl
VLR "Gle ol (el J315) "o jio VIR Gls £l Jobadl calizy (s3] aSui j90) Jozio
ozl Do

Hail oSl wlalro g7 00 e Jguaxll

e VLR 3, ¢z :osdjiall SRI aizgi wloglao go ouwliall CAMEL

* VLR Jlg=il o9, ju9ei o Jlw,| :Jg=iall (PRN) e Jgaxll MSRN. o
>, 9 aidle] SRI



RICA

# ool VLR Juoll

# olgic oUolL go as L VLR adjio aSi" ses adlI”

# oleic Ty 15] VLR 5, poziw! oLl o3n s>L J,iial] SRI

o La

# Jlu,l oJ| gl g Yomio Joiiel| 095y .adJ3 @M> PRN Lle Jgmxl) MSRN
home vlr prefixes: ["555123"],

oe9Sil ale Jlio:

# sa>lg audjio aSui Jxino
home vlr prefixes: ["555123"],

# (g9 sl ailize gblio Jio) 63sie aSuis sl
home vlr prefixes: ["555123", "555124", "555125"],

1. (uwles) wdjiadl Jssinall 552

Olsis Tay Loaie VLR 5Se a jio ably Jiinall:

GMSC - HLR: SendRoutingInfo (MSISDN: "1234567890")
HLR &, iied| ol L aslsd] olowibill dxo oy dagzlyg oo olsimg
HLR ¢l gic (o @a=iu VLR: "5551234567"
HLR 5=y : VLR ayJjio aSui - "555123" _, lauy
HLR - GMSC: & Lxiwl SRI ar>gJ oLog_L&o &o CAMEL:
- IMSI
- pd, VLR: "5551234567"
- ol gic gsmSCF (MSC): "5551234501"
- ao0ax> gliao CAMEL: 11 110
- JLJl wlisS | akas: termAttemptAuthorized

2. Jomiall I ikinall $92 (PRN wglloo)

Olgic gullai ¥ boaic VLR a9So ad jio ol Qi 2o J iall:



GMSC - HLR: SendRoutingInfo (MSISDN: "1234567890")
HLR & ]| oU L] aalsd] olaphill axe  dagzlg o olssiwg
HLR ¢l gic o saxiy VLR: "49170123456"
HLR >axy: VLR Jg=in - "555123" _, fos Y
HLR - MSC: ProvideRoamingNumber (PRN):

- MSISDN: "1234567890"

- IMSI: "999999876543210"

- o9, MSC: "49170123456"

- olgic GMSC: "5551234501"
MSC - HLR: & Lxiwl PRN go MSRN: "49170999888777"
HLR - GMSC: & lxiwl SRI auzgill ologlso go:

- IMSI

- o9, VLR: "49170123456"

- Jlg=xidl o8, (MSRN): "49170999888777"

a vVl JSun <ol

o jioll Jjiniuoell aslziawl SRI

%q{
imsi: "999999876543210",
extendedRoutingInfo: {
:camelRoutingInfo, %{
gmscCamelSubscriptionInfo: %{
"t-CSI": %{
serviceKey: 11 110,
"gsmSCF-Address": "5551234501",
defaultCallHandling: :continueCall,
"t-BcsmTriggerDetectionPoint": :termAttemptAuthorized
}
¥
}
},
subscriberInfo: %{
locationInformation: %{"vlr-number": "5551234567"},
subscriberState: {:notProvidedFromVLR, :NULL}

Jsziall J el alaimwl SRI



%{
imsi: "999999876543210",
extendedRoutingInfo: {
:routingInfo, %{
roamingNumber: "49170999888777" # MSRN ;o PRN
}
S
subscriberInfo: %{
locationInformation: %{"vlr-number": "49170123456"},
subscriberState: {:notProvidedFromVLR, :NULL}

Jlg=ill o9, j199i ardoc (PRN)

wll JSia» PRN

b paiais PRN GJ] Juw all MSC/VLR:

JasJl ol o)l
MSISDN oL SRI I inall Casly pd,
dzo 0 dgzlg
IMSI IMSI & iinall ol
lawlad] HLR sz
. MSC dzo  dgzly MSC Jszioll I iinall pax s3I
@9 o lauladd| HLR (serving msc)
GMSC b sl,5L poi s3Jl SR
olgic GMSC oL SRI o P B O
LoVl
|
Z’“’ 90 el io)lSall £ 10 5,00
J>I,- CAMEL » J>lye CAMEL 8 ¢ dogsaall

aocgcaoll ' GMSC



asluawl axdlzo PRN

gdsi HLR alxiwl PRN e sgix

e MSRN (Jiiio)l Jlgzidl alazo 08,): 6,531 aSuid] alawlgs poaxo cadso o),
ao)Sall ayzgil

sUas VI axllro:

o 80 cagiil 5] PRN = alziwl (8 (wile I jiinall) 27 Uas g2 5 SRI
o Juus 15] PRN = & lziwl 8 (<l & iiaall) 27 Ua> g2 5 SR
o zhxiwl oSas o 13] MSRN = & il 8 (wsle I auinall) 27 Uas gz 5 SR

o295l sls aliol

# o1olic guo> VLR audjio ,uiss "555123" _, Touws Ll
home vlr prefixes: ["555123"],

e VLR 5551234567 — (Jjio (alxuwl CAMEL)
e VLR 5551235001 — (J jio (alxiwl CAMEL)
e VLR 49170123456 — Jgxzio (PRN + &lziwl MSRN)

‘jjoli.o." 6J2mio aSanu Jiuino

# aalixe gblio ,uc 810%io aydjio ol
home vlr prefixes: ["555123", "555124", "555125"],

VLR 5551234567 - (1 aslaio)l) (Jjio
VLR 5552341234 - (2 aalaiall) J jio
VLR 5553411111 - (3 aalaiol) (Jjio
VLR 44201234567 = (J9>) Je=io

P CA IV E

aisbog HLisY PRN, groz axllae) a6l anils ousis o8 VLRS oloxioS:



# gio0> go Jo L] | o VLRs u,.;_]}xu:S (‘3_9_)_; JL;_;_?y PRN)
home vlr prefixes: [],

< lw,loadl Lasl

o a3 838 sl pasl pasiwl i bsldl ,lus VLIRS + algall jo, Jio) hiSuil
(&S| o

e Wbl gro> rosai 163amie Lol VLR g49,99 gblio by 9 Loy S (9

o 25 oo W Jlgmidl wlslasl PRN aSp il ol b oo mune JSuin
&) gziol|

o Yl s 8 Jolis JSsiny dlominlly d jinll wlagy,lipdl JLizl i, Lus VI

o 80 sloil wYase asbl o tandledl PRN <15 uidl go JLas¥l JSLine il
olszioll

odsiaS puS siitall 2oz 2o Joladll iy iye

* 395 pis o) leanandl home vir prefixes (olic go wlolWl glai ¥ Bi VLR
o uslic o sax 1=l VLR Bag oWl cuoxi pdg &b daolxdl wlll sacls 9
U

ol o adl PRN éoo  sgiis

o ] aSuidb Jlas¥! JSLite :canandl MSC/VLR agziol| a5y pid!
o wzsi o Bix tJadl M3UA/SCCP oslic (J] MSC 2]

vosadl: MSRN alxiwl 6 wlo ut SR

o alriwl S eamdl PRN gsgiall JSagll go ol ¥ Jsniall 2 pid] ya
o alxiwl oMaw dszls :J>@ @1 PRN sy extract msrn _from prn/1 I3
PRIPSTY



wldeec HLR

wlbdec MAP aocgsaoll

e updatelLocation (Opcode 2) - gdg0 Jui=ui VLR

e sendAuthenticationInfo (Opcode 56) - adslandl wlg=ino 2gi

e sendRoutingInfo (Opcode 22) - ué9i MSRN ot 2o wlallSall CAMEL
* sendRoutingInfoForSM (Opcode 45) - us9i GT MSC 6 wasll Jilw
e cancellLocation (Opcode 3) - o Jozwidl cla)| VLR oy04]l

e insertSubscriberData (Opcode 7) - J uiadl oy 25 calo 9>

asliwVl Joo> i

293, 09 Ji> JS il ol panill 030 wiogs HLR.

al=uawl SendRoutinginfo (SRI)

e ] 82)l8)l la)Kall axzsill wlogleo ,u9e5 ol

2991 HLR (le diiuall 015 1] Lo oole Bl 595,01 o stlizne a5 VIR Jsio sl (o jio:

wsell Jjininell aslsuanl (ax>gi CAMEL)

Olgic I Losis paziws VLR aly I iell home vir prefixes aigSoll.

as iVl JSon:



IMSI

5, VLR

I yisisall all>

extendedRoutinginfo

ulgic gsmSCF

aoxxll zliaso

6,29 axll=o CAMEL

wlad ISl axdleo
aviol iVl

dzo p dgzly
OmniHSS

dzo 0 dgzlg
OmniHSS

el

dzo p dgzly
o laulaill
OmniHSS

runtime.exs

runtime.exs

o

el

Joziedl I yisinell aslzuawl (ax>9i MSRN)

J.-o_g]l

IMSI Ul sacls 00 -fJ).wuLoJlJ uaL'>J|
OmniHSS

VLR J il pozxy sl R
(circuit session.assigned vlr)

&> notProvidedFromVLR

¢sill: camelRoutingInfo

MSC J ol paxy s
(circuit session.assigned msc)

dox> 9 20 CAMEL
(camel service key)

clesiwl iy o CAMEL
(camel trigger detection point)

al> 40 > s9imo CAMEL

oS 15] b li>Yl gsMSCF zlio it

Olic gillaiy ¥ loais pazims VLR (o doud sl go Juw®®J) home vir prefixes

a9l

bVl Jn:



Jaxl ol ogll

agzls
IMS| =0 IMSI wlly 82cl8 o I yuall Lol
o laulaill OmniHSS
OmniHSS
agzls
) d=o VLR I iinall paxy sl I
9, VLR : : . .
w laulaill (circuit session.assigned vlr)
OmniHSS
I yisiuoll all> el 551> notProvidedFromVLR
extendedRoutinginfo - eqidl: routingInfo
FHEN] MSRN cdb o ade Jgaxll ai s
lg=ull 09, (MSRN "
Jls=dl o2, ( ) PRN ProvideRoamingNumber

aszsill 515 slaio:

1. Lssws OmniSS7 b SendRoutingInfo

2. pdeswy OMNiSS7 o laibidl daxo o dagzlg go il o Lo e
OmniHSS
3. gaxiy O0mniSS7 ylgic o VLR L Lis home vlr prefixes:

i.\J_ 5] VLR ad o asolo:
> au>gi wlogleo glo,] CAMEL (Jjunldl Jinll §955)

g laiy o 13] VIR aytjie asoly i go:
- Jlw,| ProvideRoamingNumber (PRN) ,J| MSC
- ¢l =iwl MSRN & Liwl o PRN
- go auzgill ologleo gls,] MSRN (Jexind| & iied| §9a5)

oLl g9

e oleiiwy OMNISS7 ¢ OMNIHSS J il wlbglro e Jguaxll
* =i OMNiHSS IMSI. gég09 VLR/MSC J jiinall al>g «(JIAI



* paximy OMNISS7 alxiwl sld oLl o3 MAP

# 9 runtime.exs
home vlr prefixes: ["555123"], # oUoL aos L VLR adjiall

slUas VI oblxiwl:

<l 15] serving vlr g serving msc null: (sl Juninell) 27 s &>
(D920 b Do) 1 Uns g2 1ol e giall otz o 13]

o b 830 eagil 15] PRN (Jlgxill alls): (wole I ainall) 27 Uas g

alziwl <ulS 13] PRN (wsle Juinall) 27 Uas g5 (Jlexidl alls) axllo jut

al>uuwl UpdateLocation go InsertSubscriberData

asluawl UpdateLocation END

Jea=dl FEW-wN | o gll JUJI
: Hlgic GT |2 lJI HLR
A5 ntimeexs 0% OT Bl ool "5551234568"
HLR (hlr service center gt address)
&9
alw, b &> a2 awsle alzwl ISDs END
TCAP

InsertSubscriberData #1 (awwlwVl Jiinadl wlily)



Jea=dl

IMSI

MSISDN

&o9
Jssosll
J
aSonial |

le

dlall

dzo p agzly
o laulaill
OmniHSS

b

i

b

el

runtime.exs

J..o_g."

b o Updatelocation

OmniHSS

I puinall 418

doaxll al>

dogc o]l Joldl wloas

dng o)l wailedl wloas

6,51l o) Wl Jgwos]l

(isd network access mode)

InsertSubscriberData #2 (aJO €Y oSl wloazll) - s, Las|

Jlall

*999999876543210"

*555123456"

"\n" (0Ox0A)

:serviceGranted

[<&lt;31>>]

[<&lt;17>>, "!",
II\II II]

:packetAndCircuit



SS &gl

ar>gs 6olel
wlaJISal

HUaisl
R N LoN ]|

0dIRio dAod>

wlLbYI

Oosoii ISD #2:

JA.IMJI

el

el

ol

b

J..a_g."

adeaSil o loxsdl bl

k) azgill eole] wihlae]

)._J,t‘l.))y IJSMLD IJGSJ.MLD
(Jgosl) L5

oKl HlUai] doxs as

ars loxll Kol oo

o abgirell b wlalSall axzei 83le] (Go, SS 21)
o Josirall it wladSall ayzei 83le] (jo, SS 41)

o 3l pxs ais wldSal azgi 85le] (Jo, SS 42)

o Jowsll prs sis wladSall axzgi 85le] (o, SS 62)
o Sl Uaiil (o, SS 43)

o Ll,bYl 833200 dox> (jo, SS 51)

¢ &loas> CLIP/CLIR

InsertSubscriberData #3 (wldSoll Llas) - s, Lus|

isd send ss data:
true

oSl Jusas

ST Jusas pi

oSl Jamss ai



JasJl ol ol a9 @S,

Hoz wloglao e Ha> wblae] isd send call barring:

< LISl = BTN true
ol groz o>

BAOC el 8_oLall (Jo, SS oSl Juwai i
146)
oKl o>

BOIC el 8 oball adgall (o, oSl Juwai i
SS 147)

2949 wlily ol Jsooll 5549

ST ' aSuill il el

Jaulawi oS> ISD:

o ISD #1: a9 all amwlw¥l Jiinall lly Wle seizy - Ladls allw,] e
* ISD #2: <5 15| ladd allw,| piy isd send ss data: true 9 runtime.exs

e ISD #3: «ulS 3] las9 allw,] oy isd_send call barring: true (w9
runtime.exs

aluawl SendRoutinginfoForSM (SRI-for-SM)

azgi wloglao 995 1 gorall MSC/SMSC glizy Loais .6 pmasll Lilw )l asbuid SMSC L]
b Sy o iite ] 6,08 dlw, puus SRISFOr-SM J] HLR alw Jl axze5 oS0 xamil.

a bVl Jn:



Jea=Jl Jxowoll o9l sdgill ara,s

PLMN PREFIX +
zero _padded MSISDN

IMSI O g0 g yovivs "00

MSISDN

Olgie
GT J

= _ SMSC ,
exaxll runtime.exs smsc_service center gt address "55!

e st
il |
o).ua.nJI

oSl wlodso (o runtime.exs):

# aooxdl ;S 0 glgic GT (090, 9 >leod| SRI-for-SM)
# s lan SMSC JLu,) wzy oul wslhall MT-ForwardSM
smsc_service center gt address: "5551234567", # oglho

# o555 MSISDN o IMSI

# aso>L PLMN: MCC (001 = ,Lusl asw) + MNC (01 = Lus| Jsiw)
hlr imsi plmn prefix: "001001", # sau>9)| dolsoll

iy glbaJI!

oxai MSISDN & IMSI
o295l o lolas:

aoi aaS (9 wlalrall 03 oS5 OMNISS7 IMSIS o aucluall MSISDNS o LlxiwY SRI-
for-SM:

* hlr_imsi plmn_prefix: &L MCC+MNC sl e lgolaxiw IMSIs auc liall
(4 "50557" \JlJl Jyw Je MCC=505. MNC=57)



* hlr_msisdn_country_code: uwuSe Husi sl,z] sic aislo] piy M 2l jo,
IMSI-MSISDN (12876 3ziall LYol "1™ WJLawY "61"  Jliadl Juww sls)

e hlr_msisdn_nsn_offset:  ibsoll J iinall pb, ad lay s3I o, giogo
(NSN) J=15 MSISDN (pesiais o) 13] 0 55l MSISDN slJl o, Jebo of ol o,

aiouais «ailS 13])
e hlr_msisdn_nsn_length: ;e Lzl siwl waxy il pl8 Y1 5ac MSISDN S
NSN

Hail alo] (eSS Juwolas (e Jgaxl)
s ] glis 13Lad MSISDN _JJ IMSIS

JsSgi9 4 wdlaiy MAP _J SendRoutinginfoForSM (SRI-for-SM) 0 HLR ¢l>,] IMSI
(Jgomall Joadl & iinall d y20) b 2 S gog .ailmiwl 9 SMSC lads o gllasll
MSISDN (ailedl 09)).

Juw s SMSc SRI-for-SM go MSISDN . Jliall Juw (sls) agzsll
("5551234567"

ole ez HLR Gls giall ailily 66l (8 & iinall o8 el IMSI 4y ol
suzs pi HLR IMSI & lxiwwl (»8 SRI-for-SM

o paximy SMSC s &5 az IMSI Jlw,| xis MT-ForwardSM J] MSC/VLR

aes OMNiSS7 - IMSIs axsLuall;

wlini go S iinall alolS wlly sasla blaisYl o Yo, MSISDN (J| IMSI, pasiwy
OmMNiSS7 bl o jus i lalasoe IMSIS (o & il aycliuall MSISDN. el Isn 490,

O ouiasle:

1. e asdl o Y jamegrasdl IMSIS ol 8268 9 djxadl (uS ivinal] aussa=ll
HLR wllxiwl 8 SRI-for-SM aSui jue alw oll SS7

2. olbly 526l e pMaiwdl azl> ¥ alolundl HLR o¢ ol ollas) IMS] sl
ollas SRI-FOr-SM - Glws pi; IMSI oo (laall cadgll (6 MSISDN

uo i iy MSISDNS (o I iiinall €52 (9 & uislie IMSI (325 pl8,Y1 MCC+MNC):



IMSI = PLMN PREFIX + zero padded MSISDN

e PLMN_PREFIX: MCC + MNC (,LisYl aSuid "001001" \Jliadl Jumw osle)
e MSISDN: ailgll 05, o o6,V gro>
« Zero Padding: s Jo) Ll o jlasl aslo] iy IMSI lauall, 58, 15 )

o6glosu 6gla> Jlio:

# oSl
plmn prefix = "001001" # MCC 001 + MNC 01

# JoYl: MSISDN b o SRI-for-SM (,uais o o5 TBCD)
msisdn = "555123456" #9 pls,l

# ol | p5,) a»liodl a>luadl olus i1 sskadl
subscriber digits = 15 - String.length("001001") # = 9 oLs,]

# oJ] S lawl as o] :2 sohsdl MSISDN il s> stold
padded msisdn = String.pad leading("555123456", 9, "0") # =
"555123456" (4 Lo)d a> L Y)

# a550L moo :3 bgkxJl PLMN + MSISDN sglaoll
imsi = "001001" <> "555123456" # = "001001555123456" (15 kol L,
55 )

alslS aliol:



MSISDN ai>l o
J5aall PLMN =
"001001"
"555123456" 9
(6)
"001001"
II99II 9
(6)
"001001"
"999999999" 9
(6)
"001001"
'91123456789" | 9

asladl Vb axdles:

"555123456"

"000000099"

*999999999"

*555123456"

IMSI ilgall

"001001555123456

"001001000000099

"001001999999999

"001001555123456

e MSISDNSs - "99" ,Jla)l Juw oole) sbwdl oo Jlisol aslio] ax 16 pmadd]

("000000099"

e MSISDNs L) sl o6,V juaii pig iiod] o8 Il blaisYl ai ralsglall
("555123456" — "91123456789" .JlnJl Jyw

e Jglo IMSI: (5 IMSI B3, 15 lauall Bl

oamidl guSe (IMSI - MSISDN):

J oSas SMSC Jigxi) ousill [3n GuSe IMSIS | s3] 6,0 MSISDNS:



# JoYl: IMSI & lxiwl oo SRI-for-SM
imsi = "001001555123456"

# asobL adljl :1 sglxdl PLMN
plmn prefix = "001001"

subscriber portion =

# oo Joaxdd [ luwdl go LYl adlj] :2 gkl MSISDN Jsall
msisdn = String.replace leading(subscriber portion, "0@", "")

“555123456"

ol puSe ale aliol:

IMSI J>o.dl

"001001555123456"
"001001000000099"

"001001999999999"

oassll e jailas:

String.slice(imsi, 6, 9)

aisr
PLMN

"001001"
“001001"

"001001"

I isisall 55>

"555123456"

"000000099"

*999999999"

o [] ouss 13w26 MSISDN s gy D> IMSI

J55] axJleo MSISDN:

0 Jis oSas guSall JLuls IMSI LJ| MSISDN
0 Lo Cdlai, (esidVl asdl (oS hlr imsi plmn prefix

0 o sl oy Y amo grasdl alos IMSIS assxll

0 ol aol> Y g s i llbudl 62l caxd a>> V API
0 s, 15 asl: IMSI Bs,, 15 lawall b

# = "555123456"

S lawa VI allj)
Sl Ho

"555123456"
II99II

*999999999"

il Laie HLR cdlb SRI-for-SM, giax, MSISDN yain el TBCD:

# =

MSISDI
wiledl

"5551234!

n 99 n

"9999999¢

1. a0 s TBCD: JLgx TBCD alwdw J] Sl (&55b oiais 26 TON/NPI

91" Jio")



2. a08, b 9,0l sl aljlg nas o5,V LblasY :els VI gl siawl

3. uasl cilS 1] fosiad] o8 Y1 351 oy sioliadl dobuall o Jobol wilS 15 @ ganka
bl o Jlasl aslo] i

4. a5, mo> jmoidl PLMN + MSISDN s Lol

oVl ol lucl:

o33t IMSIS o blriwl 6 Leelo | pi wsill aelill SRI-FOr-SM Lgl .Lais awsill ol ,eY
o) IMSIS 6 o355 pisinall Ul 52515 6 & 330l axisall HLR. o asdlio] addo 25 55,
o5 Sl piy > asosanll wlas IMSIS sgaall 5,5 all 2is laas auasanll (Jaww e
clsl . JlaJl UpdateLocation ¢l SendAuthenticationInfo as>baoll wlgzio wllai il
suisanll).

asluawVl g9.i:

1. SMSc - HLR: olb SRI-for-SM
- MSISDN (TBCD): "91123456789" (i osis TON/NPI)

2. axJles HLR:
- ,whis ds TBCD: "91123456789"
- (s, 11) "91123456789" :pls VI ¢l xiwl
- (9 wsl) "555123456" :pls 1 9 _J doslo
- a9 Lo] PLMN: "001001" + "555123456" = "001001555123456"
- ole Jgwxd| GT SMSC 5551234567" :op oSidl oo

3. HLR - SMSc: & l=iwl SRI-for-SM
- IMSI: "001001555123456" (s, 15 L1y e L)
- 5551234567" :a,Saidl sxixdl a8," (JIOB,] wxy > MT-
ForwardSM)
4. SMSc Jw,s5 MT-ForwardSM go "5551234567" _J| IMSI
"001001555123456"
,J.-QS..J |:

w9 adll wlodsall paxiwd runtime.exs:



# asoL PLMN: MCC (001 = ,Lusl aSw) + MNC (01 =  Lus| Jxiw)
hlr imsi plmn prefix: "001001",

# ¢l siwl NSN (co LS 15] MSISDNS alidl o, cpeiais)

hlr msisdn country code: "1", # S| gua=il ] posiws
(IMSI-MSISDN)

hlr msisdn nsn offset: 1, # oLl jo, p8,-1 baxs
hlr msisdn nsn length: 10 # oL ,1 10 ¢l =uwl NSN

ch=uawl Hu95i NSN:

«ulS 13] MSISDNS (0 Y "68988000088" .Jliall Juuw osle) aldl jo, aiais
zhsiwl usSs le iz «("88000088" NSN:

* hlr_msisdn_nsn_offset: a9 Iaw s3Jl giogall NSN (Gl jo, Jsbs 85le)
« hlr_msisdn_nsn_length: .9 pls, Yl 5ac NSN

aLiol:

oy MSISDN NSN
JUJl nsn_offset nsn_length

aLJI JUIl - - Tl
1-n
ngJ "9 "95551234567" 1 10 "55512345¢
Z_Ps') n n n n n
cc 99 99412345678 2 9 41234567¢
3-P-9J n n n n 11} 1]
cc 999 99988000088 3 8 88000088

1. MSISDN - IMSI: zl,xiwl NSN (0 MSISDN. go gos ludl oo liol aslo]
a5l PLMN



MSISDN: "99988000088"

NSN: String.slice("99988000088", 3, 8) = "88000088"
MSISDN (ols i 9) "088000088" :sglaall

IMSI: "547050" + "088000088" = "547050088000088"

2. IMSI » MSISDN: 5L al;] PLMN, alJl o, aslo] ludl oo HlaoYl allj]

IMSI: "547050088000088"
088000088" :d iinll ;3"
88000088" :, LaoYl all;|"
MSISDN: "+999" + "88000088" = "+99988000088"

V i lbulaidl axe ju agzlg wlbdlasio
eI i - S sais SRI-for-SM o.all



wlaulill axe ju agzle wlallSal

2ol ggi o gll alLVl
. ool aSuoliny wlly
ao
Ny " ““'I’ 2 :;Lu wll_a - II\l/ISI,.:/ISISD.N. VLR/MSC ¢ polsl
S yikiao] circuit_session
OmniHSS S B
OmniHSS
smsc _service center gt address.
runtime.exs oS came{ servic; key -
] OmniSS7 : = =)
isd network access mode
9 aul eud
W K i j WJoll wloss I jiiell alls SS
' il g PP 3 el
Jsaxl
e i il |
wllo uo QMAP IMSI o UpdatelLocation. MSISDN - SRI
>l
°| - L IMSI G eliall SRI-for-SM
e pmmn (hir_imsi_prefix + NSN)
ool ol

9 wgllao runtime.exs:

* hlr service center gt address - 93, 9 paxiue UpdatelLocation

e smsc_service center gt address - g5, w9 paximo SRI-fOr-SM (>
a>gi vy MT-ForwardSM)



9 syluizl runtime.exs (avol 9V osll go):

e camel service key - 110 11 : wol 8Vl

e camel trigger detection point - (wol,u9Yl: :termAttemptAuthorized
e isd network access mode - _wol,i9Yl: :packetAndCircuit

e isd send ss data - _uoludVl: true

e isd send call barring - uel,i9Vl: true

* hlr _imsi plmn prefix - 001001" : ol uoYl" (&1L PLMN sl
MSISDN«|MSI)

oo wgllao OMniHSS:
965 Ol wzy OMNIHSS OV sulaill axo s ag2ls algi blas REST J:

e > Jyuidl e el IMSI gMSISDN

o il amlxl gge cunmi (uss VLR/MSC)
e adsLlan]l wlgnio adgi

o aoaxdl i cilog I uiall Al o loMiwl

alall ol 55Ul

9sLg OMnIiSS7:

55lig OMNIHSS: Lo s va, byl wllaslly cadsbanll ooSis adasg iy rmS siitall 5,15
aiio $ilis Wl £55,Jl OMNIHSS. iz, OMNIHSS bl sxcls glaio JS (le
5,1] wlyadg caoxsdl ag5 xElgdg iabslanll wliolg>g oS el Multi-IMSI.

OmniSS7 alauwlg, Omnitouch Network Services



Jroc eSS JuJ> MAP

iz Gloass 5555 JJxl o 495, OMNISS7 Jaos S MAP JsSsign <l Jlw,Y
MAP aSuidl polic .

wbgizell Jga=

o U W



Juos aiog MAP J maws OMNiSS7 gaulos pols adec S Jlasl (ASP) il L]
M3UA (STP oi SGP) Jsluw, Jlaiwl/Jlw,ls MAP (Jgemall galaill 552) Jio wloaxl:
¢ wloMaiawl HLR: SRI (azsill wloglzo Jlw,]): SRI-fOr-SM, adslasll wloglsa
o gdgoll sla)| igdgoll cuax igdgell wlivasy
o Jloxill pd, 995 1opaS pininall 6,15] (PRN). I iiall wlly Jsol

557 afus CP L] L O | R 2

(MAP Leas) OmniSST o +—=  HLR/HSS5

~———  MSCNVLR

Jros giog ysSai MAP

i @8 config/runtime.exs Juiac whlac] (9559 MAP. Jg> wlogleoll (o 2 jal
&zl Jo Sl (Sl



el VI oSl

config :omniss7,

# Juoc gy oxSos MAP

map_client enabled: true,

# Jlai | M3UA Juios=) MAP (S Jwiy, ASP oJ| STP/SGP susJl)

map_client m3ua: %{
mode: "ASP",
"SGP" (po )

# giog M3UA: "ASP" (Juios) sl

callback: {MapClient, :handle payload, [1}, # JLuVIl >,

8,1 o1 J5 L,

process name: :map client asp,
local ip: {10, 0, 0, 100},

local port: 2905,

remote ip: {10, 0, 0, 1},

remote port: 2905,
routing context: 1

# adlawod | audas])l awl

# olgic IP dxall

# 3ai0 SCTP _d=all

# olgic IP _J 4=l STP/SGP
# 3aio STP/SGP s, ]l

# ayzoidl §Law M3UA



iVl 5esG ole Jlio

config :omniss7,

# Juoc 5aSes MAP ¢ LU

map_client enabled: true,

# Jlas | M3UA z LW
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :map client asp,
local ip: {10, 0, 0, 100},
local port: 2905,
remote ip: {10, 0, 0, 1}, # olgic IP _J STP gL )J
remote port: 2905,
routing context: 1

}
config :control panel,
web: %{
listen ip: "0.0.0.0",
port: 443,

hostname: "ss7-gateway.example.com",
enable tls: true,

tls cert: "/etc/ssl/certs/gateway.crt",
tls key: "/etc/ssl/private/gateway.key"



wlbdosc MAP a>Lldl

1. J ax>9ill wloglro JLw,l SM (SRI-for-SM)

o6 alsiun HLR xomi MSC puliai) polsdl SMS. aasS Jo> aduasil ologleall oo 2ol
axllao HLR wllla) SRI-for-SM, g1,



aslgs alag; API: POST /api/sri-for-sm

x,a.l.lo.":

"msisdn": "447712345678",
"serviceCenter": "447999123456"

aluw VI

"result": {
"imsi": "234509876543210",
"locationInfoWithLMSI": {
"networkNode-Number": "447999555111"

JU., cURL:

curl -X POST http://localhost/api/sri-for-sm \
-H "Content-Type: application/json" \
-d '{
"msisdn": "447712345678",
"serviceCenter": "447999123456"

} 1

2. ax>gill wloglao Jlw,l (SRI)
o alziwy HLR weall o @@ al5o auzsi wloglzal.
aslgi alaa; API: POST /api/sri

dlall:



"msisdn": "447712345678",
“gmsc": "447999123456"

}

asluau VI

"result": {
"imsi": "234509876543210",
"extendedRoutingInfo": {
"routingInfo": {
"roamingNumber": "447999555222"
}
}
}
}

3. Jlg=ull o8, ,x99; (PRN)
950 J'g.?u 09 wlla, (MSRN) 0o MSC p.)L'z”.
algs alaa; API: POST /api/prn

wllall:

"msisdn": "447712345678",
“gmsc": "447999123456",
"msc_number": "447999555111",
"imsi": "234509876543210"



4. ad>Losll wloglroe Jlw,l
oo d95basl wlgzio wdlay HLR o] da85baol.
algs alas; API: POST /api/send-auth-info

llall:

"imsi": "234509876543210",
"vectors": 5

}
as VI
{
"result": {
"authenticationSetList": [
{
"rand": "0123456789ABCDEF0123456789ABCDEF",
"xres": "ABCDEF0123456789",
"ck": "0123456789ABCDEF0123456789ABCDEF",
"ik": "FEDCBA9876543210FEDCBA9876543210",
"autn": "0123456789ABCDEF0123456789ABCDEF"
}
]
}
}

E;.'EQ§:;4LII (U PR ¥

o el WA gdgall zun HLR. axllas Js> adiasil wloglrall o 250l
UpdateLocation wMuwlwig InsertSubscriberData. el

algs alo9;, API: POST /api/updatelLocation

wllall:



"234509876543210",
*447999555111"

ollac ozl MAP

sendAuthenticationInfo
Opcode: 56

sendRoutingInfo
Opcode: 22




ot Q@ Jlw,| API

ag>lg ploxvuwl Swagger
ag>lg y945 Swagger wlllb Jlw))Y adelai ag>lg SS7.
ag>ls Il Jososll Swagger:

1. J| Jssl http://your-server/swagger
2. alg bl qauai APl a>lioll
3. leloolss guwsil ailg alasi sl Gls il

wlle Jlw,l:

1. lgoloiwl x5 il algdl ddass le sl (Jio /api/sri-for-sm)
2. lg 2" oy ole ail”

3. bl powz 9 agllaall wlalsall Yol

4. 3ai5" e el

5. obisl alziwdl o e

as il 90, API

* 200 - lxiwdl pwz (9 azmill glo)] @i il
e 400 - inmo b olalre wWlo it wlb
* 504 - iSuib oo alniwl Y ialss algs SS7 plss 10 JX>

Jroc puuleo. MAP

a> Liodl gunsléoll
wdlall g léo:

* map requests total - wldb sae WJloz] MAP alw joll



°© wlowill: operation (ewsl: sri, sri for sm, prn,
authentication info, &ll)

* map_request errors_total - wldb clasl sxs WJlaz| MAP
o wlewil: operation

e map request duration milliseconds - wllb 3ol pl egimun MAP
o wlhowmdil: operation

e map_pending_requests - wldla) (JII o)l MAP (ywlis) adleoll

wloMriwwl sle aliol Prometheus

# olbdb Jle>| SRI-for-SM agolod| acludl 9
increase(map requests total{operation="sri for sm"}[1h])

# oldb] & LuwY!l wdg bwgis SRI

rate(map request duration milliseconds sum{operation="sri"}[5m]) /
rate(map request duration milliseconds count{operation="sri"}[5m])

# oldoc guozn) s>Vl Jazo MAP
sum(rate(map request errors total[5m])) by (operation)

# allbdl aslsall oldbll
map_pending requests

Juos lg=Molg slUas VI 9LisSian]l MAP

Lol algo slgil talSinall
weleVl:

e API 504 = Gateway Timeout
* o dalxiwl Y HLR/MSC



wlaaxdl:

1. Jlail ol o Gam M3UA Lo

# oSxd| sa>9 9 IEX
:sys.get state(:map client asp)

2. - oSwidl JLasYl o i STP

3. Ulgic g arzgill Bluw o o= SCCP

4. slasl e Gx, @YYl o iz SCCP

slos| talSiaoll SCCP
el VI

e APl a3 o Ulxiw! 2.z SCCP
o 8359 wlbly daoas" Llw, ,elai Mzl SCCP"

Uos> j90, SCCP asilull:

o wzsi J9rz s 29750 b sallall Olgiz)l taas s Y STP
o igzoll sl pllaill i ne poll plaidl Juius (HLR SSN 6) zlio it
o leLiws ol &Sl ploojl aSamiadl Juiad

Jol=Jl:

o Josmos Juail STP awzoill (1655 (po (gl
* Jsesl j"l'g igzoll (rallall plgisll OIS 5] loo (g
* Jom dgzsll el plladl OB 1] oo gans

aLall s gilgl)



sl agls - . APl asl,l
. - azgill (985

. - auluws SMS

JsSsisll wlaolge -

OmniSS7 aSuw wloas aawlgy Omnitouch



il 1 S yo ueSG Juds
o uatll (SMSC)

olaziwy Vocio EsSs ol Ian 499, OMNISST & maill Lilw Jl ;S o) drolol agzlsS
(SMSc) go OmniMessage awalxll pubwilly Lilw JI i awaioS.

JolSG OmniMessage

&g Joxs SMSC (0 OMNiSS7 ol LY arolol ag>1sS SS7 po Jslaw
OmniMessage. Jlw, aaio 9 SMS u audl o3 Jasi . JSWI sgims e
wlolaiaVl:

e OMNIiSS7 (ag=lg SMSc aolaV1): JsSsisn ol li] gra> go Jolsis
SS7/MAP. a,>¢i SCCP. Suidl JLolgills

« OmniMessage (o modll Jilw U asalsdl agadl): JiluJl o oo
azoill wlldg «pubwill g caglxall 5ole] slaio o, UnwY]

15l OmniMessage€

99, OmniMessage Jilw, wl)38 SMS Jouis wljuo go J5WI ssin @@ Ll

osSill Lla)l dglzall 85le] Glaio go wils iz 1 ilwl) HUaisV] aoils o,05]

aelel w3 jUnisl dailss

o bl s isin)l w8l (58 pabwill A asdaaidl g (DLR): ol g
Jiwal|

o amio p£3 SMSC: o 83>lg arals agm JlaVl drolol wMiio 828 HSoy
OmniMessage adgigally Joxrdl 9 O jlgdl Gatxil

o idgg allw I sgixe (Juw pall iagzgll (e Sl dodbin aizgi 2£lgd tanzgill SIS
el

o oS tJame 2wz TPS (aull ¥ wMolroll) aSuidl plos ;] gin) Hluo JSI

o e soins erosai APl wliulni dzo . dgzle HTTP REST dolail go JolSill

iz, ] wlinlaily Mosdl wllgy (6 g4l



o IVl Gunliog «aduidl 7l @Yase L)l oz olilas] L, ladle wMalaull

w9 lgi)bls azsill wlusSsy il A ( Llw JI wlls gro> i o OMmniMessage.
ol=iws OMNiSS7 ¢ OmniMessage wlslesxiwl jue APl e HTTPS Jilw JI 5l iwY

alais asolol agzlsS Jummilly woubwill &ll> o (ailsall.

giog : pge SMSC 6 OMNISS7 gro> go Jolaill piy .loits ol L)l arolol ag>lg on
261989 «oulwid] guii ialglxall Bole] Wl jjles HUaiVl wilgs &,b] «(Jlw Jl arzei $laio
alawlss JlocYl OmniMessage. JsSeisn (psSs Judal Ia (sag, SS7/MAP s OmniSS7.
w2 s o Md=illy (Jasodl i eadwid] o) las eilgddl eSS i Jlw ]l auzgi Joo> wloglral
Lo |l g9>,J1 OMmniMessage.

wlbgizell Jga>

© 0 N o U kA W N

=
o

Sopuasll Ll ll 55,0 gios 5o Lo

bli] o195 aadll 13 oz, talasMe SS7 6 OMNISS7 Jg> wloglrall (o a el .lads
tire ilis bl JlacYl shaio 5Sis pabusd] £ pilsall 6)15] il | aszss 255

OmniMessage.
oSos 6 pmaddl Llw Jl ;S 40 giog OMNISS7 S Jasll o SMSc J:

o oubiti MT-SMS: .S iall W 6 maidl Ll JI ulus



o aslleo MO-SMS: Jgoxall wailel cpo 6lisiall & pmaill Jiluw Jl arzgis Jlbiuwl
o oole] slaio go ol 826l dogero Hlanl anils 1 Jilw 1 ,Uaiil asils
alglxall

o ansladl oo Bl 6 pmas)l Jilw )l esbws :osslaldl g il
o Ll pslas &> gais : palanidl s, Las

o m0idl Lilw Jl 58 10 duis

557 af

HLR

MAP: SRI-for-5M

OmniS57 SMSC agaly |

MIUASSCTR —
NETEIT

e
o

g ,". T uman M EnrwardSM
[ J,...qu,_,Jl,a..l.u..___---_

SCCP wres MAP: MT-ForwardSM TT*  MSC/VLR GMSC

.__\ ../_.
il gy gzl doss agrledl Lo
asalall 8 dsala¥l

ol jliall o placeul danle¥l agplell Jiguis

T T P Y T |

paliacll allr vaam el o gams
-.\.. /
e 1 agall
e .'! e
T *
A yma PR AES]
gl s lazhl

J oS0 OMNISS7 S aslaziwy .dalize gliogl b Josll SMSC, giog (uSai ] glizi SMSc
oSl (9.



wios | Juawsdl SMSc

walo sgixy config/runtime.exs é OMNISS7 .Guwe sa23 Jusuis E_Liosi Gl e
&og oSl SMSc:

1. @isl config/runtime.exs
2. (204-53 ,lawl) &Ml psSil plwdl o camul:
o giog i1 eS| STP (95-53 ,lawVl)
o giog :2 Sl HLR (142-97 ,lawVl)
o giog 13 (ueSill SMSc (204-144 ,lauwVl)
3. Glaw JS W] # canol) 5T lain 1555 sl wole galnills 09
4. 1655 galni sladl o8 SMSc (204-144 Lol o # alljL o8)
5. &zl cuns o5l wlalro pouas
6. sl Jasaini acl: iex -S mix

&og 095 SMSc

PSS 9o SMSC b LS JoJI:



config :omniss7,
# ol juo puSos - giogdl oloMe STP + SMSc
# ab>Mo: map _client enabled oY gumw SMSC awzgill ol 08 J| ¢lixy
map_client enabled: true,
hlr mode enabled: false,
smsc_mode enabled: true,

# olinihi axo oy dagzlg o2 sSs OmniMessage aypalxJl
smsc_api base url: "https://10.179.3.219:8443",
# @ =5 SMSC apalsdl agxdl go Juzmwil]
smsc_name: "ipsmgw",

# olgic GT oldes] davaxdl ;S 0 SMS
smsc_service center gt address: "5551234567",

#. 9 6meall Lludl Jlsl ad B axdles) 5 Lalidl g aill o oSS
(axalsdl

auto flush enabled: true,

auto flush interval: 10 000,

auto flush dest smsc: "ipsmgw",

auto flush tps: 10,

# Jlos | 0S5 M3UA
# S Jlas VIl ASP o ldee JULsasiwl/JLw,Yy MAP SMS
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :stp client asp,
# ad=all a Lgidl ahss (pUxs SMSc)
local ip: {10, 179, 4, 12},
local port: 2905,
# sousa]dl a Lgaidl akas STP
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

config :control panel,
use additional pages: [
{SS7 .Web.EventsLive, "/events", "ola>l SS7"},
{SS7.Web.TestClientLive, "/client", "Juos SS7"},
{SS7 .Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.RoutingLive, "/routing", "auzg¢ill"},
{SS7.Web.RoutingTestLive, "/routing test", "au>oill ,LisI"},



{SS7.Web.SmscLinksLive, "/smsc links", "L, lg, SMSc"}

1,
page order: ["/events", "/client", "/m3ua", "/routing",
"/routing test", "/smsc links", "/application", "/configuration"]

il 1y6Sil wlalso grox) JolS &7 0wl Jgaxl.



smsc_api base url

smsC_name

smsc_service center gt address

auto flush enabled

auto flush interval

auto flush dest smsc

auto flush tps

local ip

local port

ol

AR

AR

BpYe

ol 9Vl

{hostname} SMSc"

wslbo

true

10 000

10

2905

;.ﬁ.nn_g

arlgs ala:
4o dgz
OmniMes

‘o.uul SMS¢
& raill ag>
lali]

axlleo Jau
N

[ Noleall
(aulWl

Q|3J.9 P ©
SMSC ol

J el s
SCTP



aolsoll eoull ol 9Vl o9

Olgis IP
remote_ip A g0 oll LSTPL U
SS7
e Jausdl 3a
remote port 2005
Tro SCTP
o 9Luw 9
routing context > 1 s IR
- JE J awrgill N

&og JaSoi e azu lile SMSc

ousi e smsc_mode enabled: true ¢ map client enabled: true. ag>lg jglaiw

o]l

0 elazl SS7 - wlaoYl Juzuws

0 Jaes SS7 - wllas Liz| MAP

] M3UA - LoVl al>

0 azgill gz 6,15 - arzgill (y4Sei i STP)

0 azsil Jlis| - axzgill ,lis] ((Sas o5 STP)

0 laulg, SMSc - wliulai dxoy dgzly al> SMSC + ) lail aai| Q9 5,15] SMS
« J oaxo SMSc

0 plaidl &bl s - 5,1g0J1

0 oSl goule - gugSall

* giog wllaiy, SMSc map client enabled: true azgill wl)nd (HuSoil
o asalall ag=ll OmniMessage: wliuli axo . agzls 0S5 Ol
OmniMessage (e a>lico awelx=)l smsc_api base url (ygeSall



go Blali Lzl pllaid] pos) tasoleVl agzlgdl Jamaws OmniMessage 5 JS
62>9 e gslo> SMS.FrontendRegistry

e wlbs algo APIL: wlanli dxo s dgzly wldb ge> OMmniMessage algo L)
ulsi 5 lgiae anli

e wlb algo MAP: o llb go> MAP (SRI-for-SM. MT-ForwardSM. &) L
Ulgs 10 lgiro aili algo

o Hlail 4ol axllros wSlaldl g sl pgs; SMS awalxll o Elals

o _ JlaiVl cdlai, M3UA go STP wldoae Jlsiwl/Jlw,Y MAP SMS

o sl Jaraid subaidl Jysin 85l] oz glog¥l s as

© sl agzls plaziwl Js> wlogleal il iusll ag=ls

o Il Jseosll APL: s il 4P| olawkas e agzls $3bs) REST (] swoslls
ag>lg Swagger Ul

o laualas Ao ys a.g.?l_g U-'SS" HTTP

slac] OmniMessage a.al=dl

Juolsi,, OMniSS7 go OMniMessage wlaulai daxo  dg>lg juse HTTPS REST ol 6,15Y
alosini agolol agzlsS Jimmilly oS il &> s oLl JI:

config :omniss7,
# oloic URL olayili dxo,y dg>le) wlwYl OmniMessage
smsc_api base url: "https://10.5.198.200:8443",
# owl 0,20 SMSC Juzwil]) (poxiws hostname SMSc lEJls ol 15])
smsc_name: "omni-smscOl",
# olgic GT oldas] danaxdl ;S 0] SMS
smsc _service center gt address: "5551234567"

oSl wlolseo:



smsc_api base url

smsC_name

smsc_service center gt address

aroloVl ag>lgll Jamumi

goldl oollos ol oVl
ibwdw ox "https://localhost
nn (ro ) n
{hostname} SMSc")
abwdlw Y "5551234567"

go Wlali Jimwidl plail pga, OmniMessage 5 JS Jasuwaidl eslely Jsiid! sy 2ic
62>9 e §sl95 SMS.FrontendRegistry. J &> mi, OmniMessage:

o ol (8 olsill s alasiaill areloYl wlezls)l guis

° uJ3S.A.” -:Jl.o}l.xo go>

o w>gi 6,15] SMS 833200 dsolol wlgzly e & 50l

swtiid] Juolas:



e (aul) L 5 (Jazwuidl 6 i9
o ouw e el I aalox]l smsc mode enabled: true

g PEWH | &J_94.>:

"frontend name": "omni-smscOl",

“configuration": "{...}",
“frontend type": "SS7",
"hostname": "smsc-server0l",
"uptime seconds": 12345

851 dalzo (o droloY] dgzlo)l pmwl 351 aiy talasMe smsc name. leils (lginsi piy o 3]
J| bg=i "{hostname} SMSc".

wléulai axe  ag=lg JLail OmniMessage

iy Loaie OMNISS7 wldas MAP &S (o SS7 go Joolsis (Lilw | aasls @llsy ol
OmniMessage J:

o amall Al oo gAYl alowini arslol agzlsS Jazumill

Jgomall ilgll o sliniadl Lilw Jl Jlw,l (MO) (S iinall o doliaoll
Jsemall cailgll (] agzgall Lilw I 1o iaml (MT) [UaiYl aails oo
Jinall/g il )5 go palanidl all> cayani

Sl azsi arzgill wloglao pMaisl



/api/frontends

/api/messages raw

/api/messages

/api/messages/{id}

/api/messages/{id}

/api/locations

POST

POST

GET

PATCH

PUT

POST

ue sl

ag>ls)]
awoloVl

chol
allw,
SMS

60>

Joall
ansls Lle
Ui
JilwJl

dode

b JI

Al
b JI

/CbJ!
(VR V)
&990

{"frontend name": "...",
"SMSC n ,
"hostname": "...",

“frontend type":

"uptime seconds": ...}

{"source msisdn": "...",

“source smsc": "...",
"message body": "..."}

ol smsc: <smsc_name>

{"deliver time": "...",
“dest smsc": "..."}

{"dest smsc": null}

{"msisdn": "...", "imsi":

n II’ Illocationll: II. -.II’
"ims capable": true,

"cstbh": false,

"expires":
, 'user _agent":
“...", "ran_location":

, "imei": "...",
“registered": "..."}



aslgdl alnas aglall ol AT | R

{"message id": ...,

. e aslol
/api/events POST ol "name": "...",
= “description": "..."}
api/status GET < -
/api/ ) |

S uLm.JauJ| Ao M &e_?|3 uLLm.wl o> ,o.)..'zIM.GJSON 5.}_.]&“ ul.stn.:yl &o:

o el bl HTTP 200-201 pawz go JSON azuiidl wlly le sgizy
o Uasdl oLl HTTP 4xx/5xX alziw)] sz 8 Uaxdl Joolis go

o Guis lanie | aslglall 1ISO 8601 (21-10-2025" «JioT12:34:56Z")

o alwlw of axumo wls 0 Jilw Jl Lo o

wléulaidl axe ju agzlg Jros wlasg
plai 05 SMS auuss, lazg W oo
1. SMSc.APIClient

Jroc 8359 APl wlaulill dxe p agzly wYlail o> 965 il dapus JI HTTP go
OmniMessage:

« frontend register/4 - go dolo¥l dg>ls)l Jizuws OmniMessage

e insert message/3 - alw, gl,o] SMS pl5> (go a89lgio daxus Python 3 (o
@ lolso)

e insert_location/9 - J ol gdg0 wlily cuaxi/zl)o]

* get message queue/2 - jUauVl aoils o asleodl Jilw JI 5l iwl

* mark dest smsc/3 - cdius ol lgoshwi piS alw )l Gls aoMe giog

e add event/3 - Llw U woxdl g aslo|

e flush queue/2 - aalsoll Jilw JI axlles (SRI-fOr-SM + MT-forwardSM)

e auto flush/2 - & aimall s @V dails axlleo asl>



2. SMS.FrontendRegistry

analsll dgxll go 5590 JSuin dxeloYl dgzloll iz go Jolsi:

B> 5 JS Jazmwid| susy
* paxiwy SMSC_name (wwaosdl pwl (J] d921) Sl o
plaill duiidl widgg roSill wlogleo goxy

3. SMS. Utils
< llos) 826lbws aillog SMS:

e generate tp scts/0 - Gwwis 9 6 uasll Llw ) ol Ul xdgs TPDU



Llw, <lassi SMS

$935 SMS (Jgomall wailgl (o Linio) 5,191



Forward-SM




5935 SMS (Jgomall wailgll ] a>gs) ,oLall






SCTP as j> sals, M3UA

k

eauisi a, pea, M3UA
ao j=ll

k

OmniRAN  OmniCharge
rads
w w

L ]

k

TCAP/MAP allw, gl il

MAP adac Ll=s

Forward-SM
:

SMS TPDU s cls

l




Al Jl Jgi> gl sl

k4

k4

Jl POST
api/messages raw/

k4

apifevents/ J| POST

k4

MAP alzxiwl Jlw)|

a1l wlglasdl ¢

e «alls SRI-for-SM: olsiwy SMSc (¢ HLR plxsiwl, MSISDN xaxil dgzoll
aJLw) azgi L‘)Lio SMS. AR HLR .

o IMSI (elibnol (yo gmixo MSISDN apogaxll) - oxr lail

o ylgie GT lw,] wxy s (aSuid] 8adc 09)) daoaxll )-S)AJOO MT-
ForwardSM

o lail 5 Jos aasS Jo> Juolaidl o 20

e ol MT-forwardSM: Juw . arsill wlogleo cle Jomanll 5 ,es SMSC
allw, SMS L] aleall MSC/VLR I iisall pay s3Jl



JS.a» SMS TPDU

mE 00
/. N\ 7/ N\ T
= o e e e

ol aoxsdl S 0 axlles

J Koy SMSc Jilw, ali alertServiceCenter o HLR Jgodll abls A g

Jlw)l aasS Jg> wleglzal HLR JiLw J alertServiceCenter. il

o» Lo alertServiceCenter¢

el 2l I iine psiy loxic Updatelocation o HLR (go Juzawidl «sl VLR/MSC x52).
J oSau HLR aalsil 3] SMSc alw, Jluw,l sk of Jeos Wb oY muol J il ol
alertServiceCenter (-, MAP 64).

RYTACE]

9 gdgall slgil By 11655 iz HLR:

config :omniss7,

# pMiwl aic gdgall slgii| wdg SMSc alertServiceCenter (:gvel a9Vl
ac Lw 48)

hlr alert location expiry seconds: 172800



Joluull
Jusiwy baie SMSc allw, alertServiceCenter:

1. jusuiai e MSISDN: ¢l xiwl MSISDN alluwJl oo I inall oll ((§umis
TBCD)

2. aisly all;] TON/NPI: ,Jio) "91" "11" ,"19" Jis asslil wbolJl allj]
("123123213" - "19123123213"

3. wlws IMSI: 0Jg IMSI Jio Gusill pusai ploiwl e lilouol SRI-for-SM
4. POST ] /api/location: _ gdgoll wlly 828 cyax:
o msisdn: (calaio) J il aily o9,
imsi: IMSI e lidaoYl
o location: euwl SMSc (Jis. "ipsmgw")

(o]

o expires: I «dg)l + hlr alert location expiry seconds
o csfb: true (ool 8 51l e Jgogl) LB I yiiuall)

o ims capable: false (Jizuwsi I3a CS 2G/3G. judg IMS/VOLTE)

o user agent: GT J HLR (guiil) ,lew)l Juw,l s3]

o ran_location: "SS7"

5. 9 gris SMSc Subscriber Tracker: go J ol Jizwws GT J HLR,
0 e Llw Jl whlxe Jois=a Al
6. Jlw,l ACK: LJe >, JI HLR Lol,icl go alertServiceCenter

wslidl I piinall axllao

Jslx Loxie SMSC slil "sle Jiine” Uns (iliyg allw) aelus SRI-FOr-SM (oo 20
Js> wloglzall SRI-fOr-SM, LLail ):

1. st laadl auinS SRI-for-SM > absentSubsc riberDiagnosticSM

2. g9g0ll slgisl: POST (J| /api/location go expires=0 e daode giog)
Jsosll il xS & il

3. W] aiuss (paiauell JaSg "SS7_AbsentSubscriber” ) xaoll xaxil

4. S Il (Je aode giog gaiiell casaxs failed 9 SMSc Subscriber
Tracker

oS sinisol) Jauogll alls all> a8 puiiells gdgell cO@POL 8255 LuSwi Ol oiay 13n.



93l lalose

HLR SMSc SMSc API

szl Juisll pgs, Updatelocation w9 HLR

alertServiceCenter(15551234567)

b IMS| 0 MSISDN

POST /api/location (expires=48h)
200 OK

wl,iel alertServiceCenter

ol aglxo :1E>Y SMS

SRI-for-SM (15551234567)
ke D ino o>
POST /api/location (expires=0)

200 OK

HLR SMSc SMSc API

algill alas; API

POST /api/location



"msisdn": "15551234567",

"imsi": "001010123456789",
“location”: "ipsmgw",

"ims capable": false,

"csfb": true,

"expires": "2025-11-01T12:00:00Z",
"user agent": "15551111111",

"ran_ location": "SS7",

"imei": "",

"registered": "2025-10-30T12:00:00Z"

Ji> sgix, ala>Me user agent ole GT J HLR Jw,l 3l alertServiceCenter, los
J ouy SMSC guiiy HLR gdgoll wlijami 494, s3I,

ous ol ousll uS piel) auwadl expires (s )99 slgil) W el JI.

elalsdl gio
Gubay SMSc Lilw JI Liws Loice asleg Wl Llw JI ez g wlals cixid (ilalid]l wlalsdl gho
Ligo wlalall gio uins I3l

Juiiany, loaie SMSC Lilw, SMS Jgomall cailgdl (o slinio (MO) aSuis o SS7. lel>a] ails
Ji> go ol aaild 9 source smsc b, xas oz sl (Jios
"SS7 GT _15551234567" ). Jilw Jl 032 0555 Ol 8oy wlall gio O

1. aSuw o dolisuoe SS7 = go 4> 33 source smsc e sgixi "SS7"
2. o] axdles = HUai] dasld jo 8 imo
3. aSuiv ] s>l 80 Ldlw,| SS7 = aal> claw)

caiiSy, SMSC Lilw Jl axlleo slil wlalzll gioyg lali:



SM5 TPDU

T v
Al JI E i s il 1 Joar
v T w v L L3
SM5-DELIVER SMS-SUBMIT Lo ¥ oillgeall agzall lgaall il jaa s plle pagaall =il
L L
ca-OSM T jaa UCS-2/Unicode
i 160 = T0

Gixiy eyl daoils o Llw JI axdleo xie SMSC Ja> o SOUrce smsc:
* «ulS 3] source smsc le sgixi "SS7":

o allus I oo i
o (",|a_>.d' Ul TN 09 go aal=J| gio" 1wa> qSLo! o
o b e alwleS alw Jl (e daoMe giog oy PUT

°© i Seimos el ol

o A5 oM

o eulb JSuinw dlw Jl axdleo o

o wllec ,oimi SRI-for-SM ¢ MT-ForwardSM

oxd SMSC ool

o9 e Llw Jl sgixs ol OSoy SOUIrCE SMSC &fgiio:



ol Jliodl aoxd s>Vl

iSuis SS7 (MO-FSM) "SS7 GT 15551234567" e -~ lgrlass o
wlinlaill dzo . dg2lg "ipsmgw" JSuiw axlles
a=z=JI/SMPP "api gateway" b
: QO JSin axlle
SMSc s>l "smsc-node-01" S
> wulo

ooVl gais

&> s iy sl gio cwwn Al o i boais:

{
"message id": 12345,
“name": "aalxJl gio",
"description": "aJlw,Jd| bxs o5 - source smsc
'SS7 GT 15551234567' Jle sgixs 'SS7'. adlwJdl asls giay oo™

}

w9 o wall L

o &bl dniw teasgll ag=lg SS7 (/events)
e Joaz iwbliludl 62l events e API
* AN Sgimor Juw Y]t Mawall

RICA

oo aSuidl Jibass ginl 42,5 Olol 640 030 abilass oSay Vs Lasils wlalall gio paSas pi
Sl )l wlal>.

JUsdl g4, Liw

bl Jgamall wailgdl J i pois g ylisadl SMS aSiis e SS7



v Jgomol | wilgdl - MSC/VLR - SMSc (,uec MO-ForwardSM)

. Judiwm, SMSc MO-FSM 4o GT 15551234567

.y SMSc L Uais Yl aes L 9 source smsc = "SS7 GT 15551234567"
oWV des B oge adludl o el Bl ey el 5 iy

. @Sy SMSc "SS7" 9 source_smscC - ks

aalsdl g reoxdl i i

adalasS ad el e dolMe gy e

Jlw,| i Y SRI-for-SM Bi MT-ForwardSM (asal=J| gio o)

OO UL A WN B

S ] 5,31 600 @l Jl JUw,bL 8 selaxll pgiiw wlalxll gio 09 SST+ itz 28 Loo
asley aal>.

9 aS pininoll gaii SMSc

oosais SMSC (aS yiminoll gaiio GenServer S ol ass> alls> e sl sl
Jlw, I Blawl alertServiceCenter Jilw JI odus & Yglzos.

uo il
iiall ,95,:

o Db Jsosl 0slls puSuisall sl :Jguesll aslils arsl e

& HLR: sl HLR Juw I alertServiceCenter ¢ jiio JSJ

o Juine JSU dndivall/abw ol JilwJl 5xe i il Jl whlas

prkill Ygle Juinii Loxis ubinlaS (S jisinall Gle daode ging :Juinedl gais
oudsioll S el groz posw asdii> loglro d>g) lmgll agzls wis,

arfnioll wlogleoll

esttall 030 o piie IS anaill:



Jea=dl ool JLall
msisdn (clisoll) Jyiinadl casly 08, "15551234567"
imsi IMSI & iinally olsdl "001010123456789"

GT J HLR I sl
hlr gt _JMJ @ "15551111111"
alertServiceCenter

messages sent Jlw, >ae MT-FSM alw o]l 5
messages received  Jilw, sac MO-FSM aoliuoll 2
status ractive si : failed ractive
updated at wio ]| gl Unix cyaxs Y 1730246400
alll o Ylal
[
o Miwl o5

alertServiceCenter

Lise SRI-for—SM"J“:u' J e alertServiceCenter xo>

alw, pMuwl/Jlw)| @i aygy all)|

Joluull

eMiwl 2ic alertServiceCenter:



I iinall JIo] ez ol eliui]

e ous Status = :active

Juizaws GT J HLR

LlwJl whblas Gle blaxll ol HO@ 2 85le]

tl= sic SRI-for-SM:

* lac 85L; messages sent

o ol gllall cuaxi updated at
Juwo 2ic SRI-for-SM:

e ous Status = :failed
e il ol guiadl 9 a4 LlLaisYI

I piinall alj] sis:

o .Jg.).? oY) iaxll ETS
o sl dgzls 9 sgla 2 o)

Jbmodl: /smsc_subscribers auli 2 JS :osiladid] caasidl

gog 9 Jusindl aic lhsd axaall odn ,94i talas>We SMSC. (9SG §ulsi cla)] a2y SMSc
w9 config/runtime.exs . Bln luwol puai gulaidl Jswiw sole] o,

oS jisine axio 1995 SMSC yuisiall S yisisall gran) axisi> axsl o
oLl
1. g8 yininall Joo>

o MSISDN. IMSI. HLR GT

o aaliwall/aku pall S5l I elslas

o 05Ul jro i g (abivls/alau) allall 6L
0 809 caami 4,3 (sio | aillall

o ouo il (S inel) )



2. asailo wlibas]

o

ouiziol] (S el SOV Loz]
ol S il 20
orlolall a8 ikinal] sas

53¢ HLRS &y ]l

(o]

[e]

o

3. wlsl,>YI

o guisioll S il oz all] US| qans

o 5,9 I uike allj| 1allj

JLall o e
|
| oS iie SMSC 3 i Lozl Ooriziall
|
|
| MSISDN IMSI HLR GT Msgs aJlJlI
|
| S/R
|
|
| 15551234567 001010123456789 15551111111 5/2 @ iy
| 15559876543 001010987654321 15551111111 0/0 @ Liu
| 15551112222 001010111222233 15552222222 3/1 o Jals
|
1 :daledl | 2 thisdl | 3 :Jlezyl  ipsxdloadl | HLRs 2 :say el
ailsg API

2ol Jswosll ailbsll oin pitall aay:



# pMiwl aic o§leaswl oy alertServiceCenter

SMSc.SubscriberTracker.

# L wdl ololae 6oL

SMSc.SubscriberTracker.
SMSc.SubscriberTracker.

alert received(msisdn, imsi, hlr gt)

message sent(msisdn)
message received(msisdn)

# Jiall ole aoMe gog (Jiw SRI-for-SM)

SMSc.SubscriberTracker.

# eiidl oo adl |

SMSc.SubscriberTracker.

# pMeiwy | @i by

SMSc.SubscriberTracker.
SMSc.SubscriberTracker.
SMSc.SubscriberTracker.
SMSc.SubscriberTracker.

Jo I

&e Wil guiioll @o> i

mark failed(msisdn)

remove subscriber(msisdn)

get active subscribers()
get subscriber(msisdn)
count subscribers()
clear all()

* allzo alertServiceCenter: <y alert received/3 gdgoll cuaxi aic

=i

* @llzo SRI-for-SM: »,j;, messages sent gzl azgill xic
o oy lwaslddl J el @dleo mark failed/1 Gl Juinll 9o boaic
o Eaimy (99 mall jut Jusiaall slasi mark failed/1 Juwss Losic SRI-

for-SM

HUoiil aosld & 05 SMS slalill

Bl aalenll b pmaill Lilu Jl axllens csilalidl g ol dors pois.

il 1St @lalso g5 0 wle Jguaxll.



RICA

config :omniss7,

auto flush enabled: true, # el Jubes /g Sas
auto flush interval: 10 000, # a U JHoJU pMeiwYl 6 09
auto flush dest smsc: nil, # auews: nil = JSJI
auto flush tps: 10 # 59 oMo lrall) ¥l axJl
1. S :pMaiwVl auto flush interval g eleiwg ail o APl Jilw U

2. cow> a )izl aeai tangsasdl auto flush dest smsc
3. W] bas b axlleo :Jamedl aua=i auto flush tps 6,90 JS 9 Llw Jl o
4. dlw, JSJ : padausdl:

o Jlw,| SRI-for-SM (s asll dlw U azsill wlglzo Jlw,l) JI HLR

arzoill wlogleo Ll Jguaxll
= sz HLR IMSI 0 Gomuno aelilaol MSISDN

" ey HLR plgice GT Jlw,)] cn ¢z danaxll S 0] MT-
ForwardSM
. il Gl e Jguaxl)
alo ISJI
o Jlw,l .zl xie MT-forwardSM J| MSC/VLR
o e alw Jl b cyaxi APl (Jiws/ pudwid | o5)
o e ol g aslio] API

0 Joc @S Jo> JolS 7 e Jgaxl : gaondl itdl gogall SRI-FOr-SM, (s Lo
ouss s MSISDN L] IMSH olgic oS5 GT adgig rionll S o) IMSI (asliknoYl
il vapogaxll Gle aslx, 53l



oulée SMSc

HUoiil aoild yuuléo SMS:

e smsc_queue_depth - aaleoll Jlw U W sasll

* smsc_messages delivered total - glxw lgosbws o il Llw Jl Jlo>]
* smsc messages failed total - eubwil (9 cdiws (I Llw Jl (Wle=]

» smsc delivery duration milliseconds - el oY ol ;2 gimun

JUial & LoMaianl:

# Il aos Ll goc
smsc_queue depth

# (> 5 51) adwidl gl Jaso
rate(smsc_messages delivered total[5m]) /
(rate(smsc_messages delivered total[5m]) +
rate(smsc messages failed total[5m]))

# padwid] wdg buwgio
rate(smsc_delivery duration milliseconds sum[5m]) /
rate(smsc delivery duration milliseconds count[5m])

9 lg=>olg sUas VI oliuSianl SMSc

Ll )l pabass pas talSuinoll

wlaaxdl:

2. olll 8228 Jlasl (o o
3. el o B o Mowal wisl,
4. Jlasl of go i M3UA Loy



5. 592> o a5 TPS

QOaailall goc glai,l ralSinol
alainall ol

¢ 3> TPS 5> Jaasis
o algo oMo HLR
o aSuidl Jla¥l (b Wi

€

o axllo ut dgzy o8l
Jsl=ll:

* &L, auto flush tps
o alwlall Ll Jl odzxw az>l e

wleulai axe » agzlg MT-forwardSM

Jlu,l SMS .c API

algil alog; API: POST /api/MT-forwardSM

wdlall:

"imsi": "234509876543210",

"destination serviceCentre": "447999555111",

"originating serviceCenter": "447999123456",

"smsPDU" :
"040B917477218345F600001570301857140COBD4F29COE9281C4E1F11A"

}



{

"result": "success",
"message id": "12345"
}

alall wls iliglh

9slig OMniSS7:

. - giog 212&] HLR wllaslls
o - ons Jo> alalSIl 55Lg)l MSISDN LJ)
IMSI aoasdl 55 10 (1s55s
o o)l agaly - . APl asl ol
. - oldas MAP

JsSsigll wlanlgo -

&g OmniMessage: »yix .ol g «oslsall 5] «(Llw Il aazei (usSs e Jguaxl)
giso §ilig J| 97 )l oy MRy (Jazoll OmniMessage. sgix, OmniMessage

o] a5 axdlao <pileall aglxall 3le] @liojles «Libw )l azei slaio graz wals
JlocV 26198 I yz0g.

OmniSS7 alwlg, Omnitouch Network Services



ploaxiwY Bluasi G JJJl 1an 494, OMNiSS7 wl, ] Jai alaais (STP).

1.
2.
3.
4.
5.

o

o

o
6.
7.
8.

o

o
0.
10.
11.
12.

oL LYl Jés alasi o L (STP)S

oLyl Jii alaii (STP) wlSui (b aSuid] (8 s91> pais (b SS7 sxnizall wlliYls
wle 1P aSuidl xie gu byl Ll azsi poii il



aillbg STP

whli] Jose 45,5 arzei (Jilw | ax>gi SS7 gz o)l dlniaill jo, e Ely (PC)
ol olgizll ol (GT)

doalail] wlSwidl Loy, 1oV oS gigall doz 45 SS7 wlSuiy M3UA/SCTP & oisoll
wle 1P

wle f»‘LaJI arzgill plaxiwl 833210 wlgzg e Jo,rall 45,5 &g (Joxdl gajgs
d9)9)I

doal 53909 wll) aalizal| il Loy, :aSamiad] aslgs

aSaid) als 1)l Lz glgglall slasy uoliedl LS 8sle] aiSoy (> glguglall slas]



A Jyamall Cailgll aSow [ B Jyamall cailyll aSo [ el Lilas i 5,0
MSC A MSC B SMSc
PC: 101 PC: 201 PC: 300
Y
|
M3UA/SCTP M3UA/SCTP M3UA/SCTP M3UA/SCTP M3UA/SCTP
Port 2005 Port 2005 Port 2005 Port 2005 Port 2005
e -’ o
- . —

--"""“--x” IPA/SCTR
Port 3565
_ STP-to-STP
II \\
S oI5, 2l af.

aSaxis ,lgol STP azuiogoll

ASP (sudoill pols> adoc)

o o Jaiy Juoc 1,92J1 SGP/STP ax)
¢ 2 Jlail toluVl
o Juai iplasuiaww ¥Vl all> STP &l Golsdl STP 18 il aSui

SGP (oL lwl aslgs ardoc)

o oo oYlai¥l Juis pols 9l ASPS
o b5l Jlasl tolou VI
o aS il oSl Juaw ezl all> STP & ol

AS (gasdaidl psl>)

o o ST ol 35l (o dilnio &S gomo ity pmill ASPS



o Jol &S liuog 1Sl J9gs 1oyl
e s2¢ plamia VI alls ASPs ag>gll Huai poxs

Jazy 0 5Sa; OMNISST (iSai ] gliz v l)biv] Jis alasiS aslaziwy .aslizo gliogl 9

gios | Juxill STP

walo ssixy config/runtime.exs o Lol OMNISS7 oo 8323 Jusini gliogl &M (e
giog sSeil STP:

1. @iv config/runtime.exs
2. (174-53 jlawdl) oueSill adi)l plusYl e casll:

o giog :1 eS| STP (85-53 ,lawVl)

o giog 12 Sl HLR (123-87 ,lawVl)

o giog 13 psSill SMSc (174-125 ,lawdl)
3. Gloaw JS Wl # caiol) B Lol ousSill Gle galsi
4. 1655 @alsi sladl STP (85-53 jlawYl o # &Il 08)
5. &zl cuns roSil wlalse pomaz
6. Gl Jasaini oole]: iex -S mix



2855 92w STP oy LaS Lo SJI:



config :omniss7,
# ol juo guSos - giogdl oloMe STP Las
map _client enabled: true,
hlr mode enabled: false,
smsc_mode enabled: false,

# Jlas | 0 oS5 M3UA
# S JLasVYl ASP (guubildl pols aglac) J| STP/SGW o= e
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :stp client asp,
# (plad! i) adzedl a Lgid| alaas
local ip: {10, 179, 4, 10},
local port: 2905,
# a Lgid|l abai STP/SGW sx=y e
remote ip: {10, 179, 4, 11},
remote port: 2905,
routing context: 1

il 168l wlalso grox JolS g7 0wl Jgaxl.



map_client enabled

local ip

local port

remote ip

remote port

routing context

enable gt routing

|

Boolean

Tuple or
List

Integer

Tuple or
List

Integer

Integer

Boolean

ol 9Vl

true

2905

2905

false

umasﬂ

Jrol 50i MAP

azgill wljadg

Olsic IP Lol
15,9 . ollai

{1 ,0 ,0 ,10}
sasil) dosls of

,0 ,10}] il
,0 ,10} ,{1 ,0
[{2 ,0

siio SCTP Lol

olsic 1P L Lol
STP/SGW a2} o<
);mdla4ﬂ§3i§3)9
ool ol

Mdio SCTP o ¢

a2’ Bluw 9,20
M3UA

Olsiall arzgi S
wallall (asLoYL,
aszs | PC)

JLULJI

true

{10,

179,

4, 10}

2905

{10,
179,
4, 11}

2905

true

o siodl >xsill paxiw] tamuas SCTP uslic oo aails uogs JN5 oo IP J Tocal ip /s
Sl elald ] Jiwadl oSt

gl remote ip

&9 (prSoi 2c Wiy lile STP

aic map client enabled: true. wugll ag=ly jglaiw:

e Jelasl S87 - &Vl L



0 Juos SS7 - Jui s MAP
0 M3UA - JlaiVl als

[ J samo & aszsill Jsaz 6 D] - aszgall STP
0 oaxo & azgill ,liz| - axzgall ,Lasl STP
0 ool a5l ,0 - 3,19l

0 oSl youle - gagSil

loulg, cusiidl wlode HoSiw HLR loulg, 3 SMSC aixo.

o JsSsig ] tlemdl cizy SCTP (JsSsigm IP 132) alaxdl 0lyoz jue
o J uol,i9Yl saiall M3UA (acluall jlso) 2905 on
o azsill s se 455> go Jolaill plladl (39 4815 3150 995 o ST

o ol cugll igr OV Luc dioSoll Wl luall groz i pis taxz gl as,l poiasl AP
wlily 6acld ¥ Mnesia Jassuidl eole] o ang

e 9o whluwall Jioxi pis 1 peeSUl poes runtime.exs go lgzodg Sl sy 2ic
wl,lue Mnesia

o ol Jumai) gubill Jduis sole] camy igliog¥ uss an
o sl agzly e ol luall 6,05Y ol teasgll ag>lg
ol Jguosgll APL: o il AP 55lig) REST AP ag>ls ] Jowslls Swagger

&0 g STP Jaiuoll

axzgi wljyng (J] aslioYL STP xic a>laJl map _client enabled: true. Jusiw iSoy
e>> STP M3UA &),l9)l wYlaiW goiwy Jéiame.

| usSdl e ol config/runtime.exs:



config :omniss7,
m3ua_stp: %{
enabled: true,

local ip: {127, 0, 0, 1}, # olgic TP g LoswdJ
local port: 2905, # & Lol daioll
point code: 100 # o plxdl abaill o, STP

9% wlolro STP

aoleoll esdl QO ol 0V o gll JULJI
> e STP
enabled Boolean  false 'O)____ "I true
127, 0, 0, Hlgic IP glaiw 0, 0,
local ip Tuple { e i !
1} wYlasW 0, 0}
local port Integer 2905 & LiowW 2aioll 2905

point code Integer wollo SSU70I_\€J o i 100

eI (sio STP Jaiwuoll

o azgi ol bais gl boxic tnbidl ar>gidl M3UA Jiac aiilog 09> MAP
e STP srumiall aSuidl polia) 35 00 whlil ez jlez slis) 1S5S o
e 53¢ o, 9mall as,lome HLRS g MSCs g SMSCS JM5 o STP (555 0

oo JS e liSoy tala>Mo map client m3ua ¢ m3ua stp <uS 15] cdgll puai 9
dalbgg dauz )l WYLaYl o JS W] azlxy STP 65,161



ax>gill Jga> asyl jeiwl (Mnesia)

9 (alll Olgidl wl)lmog ralasidl jo, wlluo (0L8Y) azeill Jslaz groz G piy
wllu s6xels Mnesia 4 oiwY! J>1 o

1. ol e runtime.exs: (9 a9 20l wl)luoll Juoxi piy
config/runtime.exs < m3ua peers ¢ m3ua routes o
m3ua gt routes gulail Jusiins s ais

2. 1 a9lan]l ol bl (i ol temugll agzlg wl)liuo
) Mnesia

3. wlluwe oo e (Jusinidl 85le] aic il lmedl @os runtime.exs wl,)luwoll go
w9 829>90ll Mnesia (w5 9on)

4. Jasains eole] o i cugll dgzly jue @Sl Wl luwall groz tas,yl josim VI

=G g9 Mnesia

Hoil o lldl 6266 195 Jo= Juoladl po 2l azsidl sz s a0 (9 oS

config :omniss7,
mnesia storage type: :disc copies # 37 :ram_copies , Los\J

all>
or2ill gss ol arlyaiil
pl.\:'ui.n.uyl
. . v il pgLio i esle] ams (nfs
:disc copies LY el
O (sl ) Jensaill e
_ Lnid 6,513l o eole| xic aaaj Ol Yl
:ram copies 09 & 1l 9
_COp ° . |, i) e Ll

ol iel: :disc copies



wllu sacls &990 Mnesia
esii Mnesia JuJ> 9 azgill Jglaz (i Mnesia sulaidl jolxll:

e &9g0ll: Mnesia.{node name}/ (JlJl Juw e,

Mnesia.nonode@nohost/)

* Jgla=dl: m3ua peer. m3ua_route. m3ua gt route

UIJIMLAJI 6)')!

oblaell 5,1Y obls el da:

1. runtime.exs - Lzl 3 xic alioxi iy culi usS5
2. ( Sail) Hluel) adelas 8] - wugll ag=le
3. REST API - L= luall 6,05] ( lal )

PRC LIV RECH PR PON | Juasl runtime.exs Slaodl wlhusi) cugll dgzles wlw Yl g8l
Juriull s il aSsolivll.

o8l ;s M3UA

Jlail ale blai 91,891 Jie, M3UA (STPs s,5Yl. HLRs, MSCs. SMSCs). oléYl canl
J|l config/runtime.exs.






ralas 5195 e Jlo

config :omniss7,
m3ua_peers: [
# 5 ool Jlas | STP &b uid!l (LgadI: :client)

%{
peer id: 1, # 3 9 =0
name: "Partner STP West", # sb0g pwl
role: :client, # :client JLlasWJ
oz ldl. iserver (JAsladl JLles W
local ip: {10, 0, 0, 1}, # IP L, ) d=xall
local port: O, # 0 = daio puuss
wSao Lig >
remote ip: {10, 0, 0, 10}, # IP ol el
remote port: 2905, # ooasa ol dais
routing context: 1, # au>gi §lLw M3UA
point code: 100, # ligd abaidl o,
alai Il
network indicator: :international # :international §l
:national
}
# - Jles | HLR Jd=oJl (LgadIl: :client)
%{
peer id: 2,

name: "Local HLR",

role: :client,

local ip: {10, 0, 0, 1},

local port: 0,

remote ip: {10, 0, 0, 20},

remote port: 2905,

routing context: 2,

point code: 200,

network indicator: :international

}I

# 50 >l Jlas | MSC oue | (Lgadl: :server)
# o0l awi U :server., jlii, STP 5>, ,l¢dl JLas VI

%{
peer id: 3,
name: "Remote MSC",
role: :server, # o ledl Jlas VI Jgud

remote ip: {10, 0, 0, 30}, # IP gdginll oenll



remote port: 2905, # gdginll ol 3ais
(3iio ol 0o Jsid = 0)

routing context: 3,

point code: 300,

network indicator: :international

}
# (Qaiall disni 090) oo lino Laae daie go wl5lo Jloi
%{

peer id: 4,

name: "Dynamic Client",

role: :server,

remote ip: {10, 0, 0, 40}, # IP gdginll oeall

remote port: O, #0 = g0 oYlasVl Jgus
_))aaoi.ﬁ_Loqi

routing context: 4,

point code: 400,

network indicator: :international

}



alaidl 5985 wlalne

peer id

name

role

local ip

local port

remote ip

remote port

routing_ context

point code

network indicator

eoull

Integer ey

String Py

Atom ey

Tuple or o=

List (Jaos)
O
Integer
(Jras)
Tuple or _
List o

Integer Py

Integer ey

Integer ey

Atom )

OVl
rlaid) 3,9 (0d, b0

M) auid! ssl 8l LB ol
a8l rollg

cclient (u2,5) ol :server

(sl=15)
Olgic IP ,10} 55,9 .l I =oll
el dosil) .).).(i.ogi {1 ,0 ,0

SCTP: [{10, 0, 0, 1}, {10,
0, 0, 2}]

(Saoliuall 0) (ol 3aiall

Olgic IP ,10} 55,9 .ou=dl ulaill
,0 ,10}] :>axio ol {10 ,0 ,0
[{11 ,0 ,0 ,10} ,{10 ,0

Jod = =l 0) susdl ulaill saio

azgi Yluw 9 120 M3UA
alaiill o, SS7 il lig)

:international gl :national

Jjiodl saxidl SCTP: (yolic 828 (1055 iSay S|yl poiw! J21 o IP o JSU
local ip 5 remote ip. .aSwidl wl)luwe x>ibbh9I3!ng4?€?cdlLlaudI¢SLHI;m
Lol Jiasly dhaio (psSi dliol (e Jguaxll.

VST



83,1l ©YLaiM Jronll 28io drfiun

63,lgdl wVlaiVl J auuill (H9al: :server). aolso oS remote port xaio dudai 9
xaoll:
)

* 330 Ao (Jlodl Juw e remote port: 2905): o lais wYlaiVl Jgud
biall juaoll seiall s

o xanll 3dis o Gaxidl N5 o Gslo] Glol 90,
o wl.u).»a.ou.w.).a.su.” p.la.l.“‘O.).ZLuLl Lo.).&,o.).zuw |

o 8o sl (remote port: 0): xao 3ais sl go wYlas¥l Joud

o s ule/aSioluy Hruans 39lio dudl ulail pasiwy losic xyd0
o ylgit oo laid samiy IP ) xanll
o W5 Glol Js1 (,S)g dig 0 ST

Jloe:

# (b= daio) 10.5.198.200:2905 (o Lads Jgus
{

peer id: 1,

name: "Strict Peer",

role: :server,

remote ip: {10, 5, 198, 200},

remote port: 2905,

o°

# oo diio | go 10.5.198.200 o Joud
{

peer id: 2,

name: "Flexible Peer",

role: :server,

remote ip: {10, 5, 198, 200},

remote port: 0, # Loee ddio Sl go Joub
# .00 50 eSS

o°



JsSsis mc> M2PA

ac3 OMNISS7 ©YsSeigr oo JS M3UA s M2PA wl,Lu| Jad SS7.

o2 Lo M2PAS

M2PA (pxims op auSil aido MTP2) Jib oo 3590 JsSsign s IETF (RFC 4165) Jail
Jilw, MTP3 _ anlxll SS7 (e sxnizall wlSuidl e IP plaziwl, SCTP.

M3UA Lles M2PA: auwus Jl o loMisVI

PV | M3UA M2PA
o, Lasll o5/ Jsas (ASP/SGW) JUSBR|gWS
plamiwdl all> o alg SS7 o IP Al | @as @ el Dol
all> 6,lb] Subidl s gino Looi MTP2 (Lol sl3lxo
LoulJI (ASPUP/ASPAC) Sal>)

, 24 <y BSN/FSN plunill
Jaubasidl pls,i sl Sl 2290 Y o :

O OJJ.ULLD UOOJLW! JaJl_gJ

RFC RFC 4666 RFC 4165

JsSgigdl izl whbhla,l

o3l tanogill M3UA pasimwl . ol yisl JSiu M2PA JSun aslal s lags

DIAR0 =

I3 sio M3UA (as suogo)

M3UA il alasal o cvosall JsSsis sl sa:



uins STP: awwlall ol Loyl Jai dlaii oligeis

o oluidl by, aslgdl waillag SS7 Lle saamizall wl,LuY IP

o Lo, :aSaiadl juolic wYlail HLRS ¢ MSCs g SMSCs _ s, aSuidl juolicq
STP &b, Lolxl

* whLlaYl algs (SGW): wlindai eolg> sae o wYlaiVl Lisi 4,55 10 ailgs

¢ S0 A5 go 5/ dsas SSha jaisell wlizglgsglall

o awls Blai Lle poanll dcluall jlso 1 panild] 63220 i (RFC 4666)

o3l M3UA aSuiadl uolic los ) (HLR: MSC. SMSC. VLR: &ll) o STP LolxJl
L.

3w nie M2PA (awols WV (19 loa9)
elaziwl oy M2PA 83030 wlags ) liw 9 laas:

o loulg, STP _JI STP: ol laYl Jii blai o daii | dlaii 6 uibe oYl @@
623%io aSwi 9 STP

o Jliaw]l TDM axdadl Laslg Jl Jlsiwl @ psaedl SS7 TDM pllaidl cllai, leaic
=0 JSiw dusd| M2PA

o &9lgi MTP2 Csluwl LulJl dll> 6 ,1s] callais doyaé doalail, JLasVl aic :esgllas
MTP2

o JsSeigm 33me JSuin Jlail of lui wlai, bosic by uiadl e ldlaio M2PA

(0 AR y . o-@o M2PA a.iwu.” ).aal.x.C Ja.u).] (HLR, MSC. SMSC) - STP P.L?u.u)l - él: ual.z.“
M3UA prammi pi .5 o Y M2PA u @Ylaill STP ayzei 2isS ol WS Josi .

olsl yu9Si M2PA
08l 51955 piy M2PA 01,81 (1655 déy,do yaai, M3UA. dx9lo] dolzo go protocol.

alas u9Si M2PA

o3l Caiol M2PA 165 JI m3ua_peers s config/runtime.exs (0sS,lin oz
dalixe ©YsSsign pgisS po el e GuoSill pund Huai):

J anui )l wlelsoll M2PA:



aoleoll aosall o gll

JsS9ig m 2oy M2PA (o ie; :m3ua

protocol :m2pa .
a93> i |3])
:client o
role e85 JLa¥l ol
1server
3aio SCTP (J=ol (J uwliad] daisll
local port Integer . i
M2PA 3565 s»)
daio SCTP azy ¢ (J uwlall dais]l
remote port Integer '
M2PA 3565 4»)
point code Integer L el aasill o,

el BB Al al s (e

adjacent point code Integer
- P - g M2PA)

3wy alas>Mo M2PA clio LS 3565 saioll (5 olxll 2905 raindl (o Calizo
M3UA).

losl, wYl> M2PA
layls, poii M2PA aigill sl @Yl sae e

1. o5liwi| pi Jlail 32gs ¥ - J2anl

2. (awli 1~) ado¥l poljill al> 40 - 8l3loe
3. (awli 2~) LulJl 8592 o samill - ewlail
4. jorell aS,=) jalzg lakis Ll - sal>

Sosall 45,5 Jols Jib LYl adgige bl all> pais ¢poiss.

olysl 6,15] M2PA gl agzls jas

oLsl 5,1Y YolS laes cugll dgzly (b arzgill axiw 4845 M2PA:

1. azoill axio o] Jaul



2. 081" Cyguill dole 25"

3. 0o b aslo]" e pasl”
4. izl "M2PA (RFC 4165)" wYgSgig | daails o

5. yulaill

(e]
o

o

o

(o]

6. julaill

555 Mal:

(o 3 m0) sulaill puwl

JsSsig ull: M2PA

2315 ol Jpas 19l

aasil jo, (PC & olll)

orslis 1P suel/alzall

szl aslxall 39liall (J 3565 s5lc M2PA)
(cxo sl (J92) aSuiad| jibgo

Lbaes" e ail"

Ol o g JsSsisll €55 0LVl Jsaz gl

o olysl
o ol,sl

- &l M3UA
- yuia>l M2PA

@nz oo -.SJ’J.MI M2PA

o3l JolSi M2PA _ (ol axzeill plb go awdaw OMNISST:

ool
ol

(G

J Jilow JSuis Josi taladiidl jo, wllus M2PA 3 M3UA

wle JolSIL dogean tonadladl Olgasdl ol liwo M2PA
lals Sos luall asglgl M2PA g M3UA azgill Jolaz puii 8

i Bl Las of oSar 1 bl Jobs M2PA L] a>gi9 M3UA, GuSally

ounléo M2PA

99, M2PA

J aloliv puwlao Prometheus g 0l a5 59 layl | daxo audl ,ol:

aS ol gunléo:

e m2pa_messages_sent total - Lilw, Jloz| MTP3 ll, JSJ alw oll
* m2pa messages received total - LSlw, oz MTP3 lul, JSJ dolivuoll



* m2pa bytes sent total - e aw ol oWl Jlz| M2PA
e m2pa_bytes received total - ¢ doliwodl wluWl (Jl>] M2PA

5 &Sl puwlis gro> eawgi: link name. point code. adjacent pc
Lol a guulas:

e m2pa_link state changes total - = slslxo = Jawl) lylJl > Yl
ol = o]
°© &lowill: 1ink name. from state. to state

sUas VI puulis:

e m2pa_errors total - goill cuns slasVl Jlaz]
o decode_error - alw, juains o Juins M2PA
o encode error - alw, juais Juws M2PA
o sctp send error - jus Jlw Yl Liws SCTP
o wWlhowdl: 1ink name., error type

ounlaall Wl Jguosll:

* &lg alasi Prometheus: http://your-server:8080/metrics
o subaill Jusis s s Blab pusliall Jorws o

J wlw,leall Lasi M2PA

1. J 3565 siioll paziwl :agiodl ,lusl M2PA (asluall lso)

2. pumliall e byl adls wlhus él, lasl,dl asl e

3. 2 tlowd! o 35U taslamdl Hlaz aclgd SCTP (JoSgig L IP 132)

4, 5wl Lle mmo JSuin 89 mell ddaiil jeo, 19S5 o 35U taladidl g,
5. (e sl (Ws3) LY Hu Sullais O] oy 1aSasial a0

6. oSl ay JLa¥l o giamill azgill izl dxio paxiwl Ll VI



alooidl o, ar>gi 295

ag>gll aladill jo, ol £l Jilw Jl alaiil jo, azgi azgs (DPC) Lwl, 6 MTP3.

J959i9 s aogS (s9 alasiill 90, pg9 SS7

JsS9ig ll angS wlinl:

| |

| @ueadaill aa b (SCCP/TCAP/MAP) |

| |

| |

|  aal MTP3 | « pazimed |l &b Ly ayzgs
| - aszgidl épawms: DPC. OPC., SLS | « auzgi) poxiws STP
| - doaxdl| OLoS_L&o a L (SIO) |

| |

| |

| M3UA of M2PA (w.Ssdl aayb) | « Jaidl JoSeig

| - JsSeigdl ol by (ole seixs MTP3) |

| - asadl s,15] (DUNA/DAVA) | « asud! aJ s

| |

| |

| SCTP (JasiJl) |

| |

alagidl 9o, oo vlegs:

1. adalo o aladill 9o, MTP3 (azsill paiws):

o

a1l dvouss x6 gas MTP3 (DPC. OPC)

o JsSeigdl wlly dalso (a8 539790 M3UA (528 aodls)
o paxiuall Slly Jlw, 8 539790 M2PA

o pasiass STP puitll 032 DPC ax>gill wl,l 4l

o alell 9 alw I el oy s O >0

2. atulo 9 alnill jge, M3UA (aSuidl 8,059 paskiww):

o o,15] Jilw, xd 839790 M3UA (DUNA. DAVA, SCON, DUPU)



o a>liall jut/asliall wlgzsll 01SYI uzs
o P.).Zuu.o.” uL-Lu 44.73.-.] (0 AR y

ax>g9i Jors 0.8 STP:

¢ Jlw,J aridlb M3UA DATA: ¢ iy STP dlw,, MTP3 wlly dolso (yo
arzgi daromii e soini il (528 aode) JgSgig )l MTP3 (DPC. OPC. SLS).
elazxiwl oy DPC aado (o MTP3 wl)luwadl (e caxall.

o pazianoll wlily Jilw,) auw@ @@L M2PA: ¢ 5w, STP allw, MTP3 (5
i)l lly Ja> M2PA, 1,4, ai DPC ay2 95 dyamii (o MTP3.

ailo (8 8 5linll alasil jo0, M3UA 1,8Vl oo aSuidl all> ol )L,

alagidl o) awlwVl ol luodl

| wl)lwell ol config/runtime.exs:



config :omniss7,
m3ua routes: [
# 1 il J| 100 akaildl o, 9]l aS,> JS auzgsi (STP
Ly id 1)

%{

dest pc: 100, # agzol| abaill o,

peer id: 1, # auzoildl piw s3I ulaidl
adM> o

priority: 1, # ayglgl = Js1) ayolgVl
(el

network indicator: :international

# mask: 14 # 14 o ol 4i8Yl 1, Liis|
(a848> ady Uno)

}

#2 kil oJ] 200 abaill e, Lo,ed| aS,> JS axmes (HLR
olxall)

%{

dest pc: 200,

peer id: 2,

priority: 1,

network indicator: :international
b

# awlol ol luo go 300 abaill jo, :Jax]| gy jes wle Jlis
aabliisl g

%{
dest pc: 300,
peer id: 3, # owlaYl | Luadl
priority: 1,
network indicator: :international
}
%{
dest pc: 300,
peer id: 4, # 09,) sblsYl ) Luedl
(el ay o5l
priority: 2,

network indicator: :international



Ji> rala>Mo mask sa> .(aaud> asllas) 14 Lol jusl Lo uag sylizl mask xic lass
(obiol alasill jo, anisl puud lail) Glaidl Gls @ils arzsi ] azl=ll.

1. Jusimy STP &b, M3UA DATA pazismell bl alw, of M2PA
2. tuxiy STP allw, MTP3 ol dolzo o (M3UA) pozimall wlily Ja> o

(M2PA)
3. 1,4, STP ag=gll alasill jo, (DPC) ar>si dromi o MTP3

€

4. ¢ azgill Jgaz 9 ey DPC (awid)l slel 0 go) (§ulaoll

5. a5 (glid dowd lel) samo glis LS Lol bz w833zi0 wllue Jlin wulS 3]
aolsl s, J5©@

6. aJlw, cal, MTP3 wlily 8 M3UA DATA peaxims wlily of M2PA dgzgll ulaill

7. Jilaoll juladl J] ddlw Jl ez,

8. arslsl (el MW luwadl Jsloy glio sue Hlizall bl OIS 13]

alaii o) go wlluoll & lai ol yisl JSuin .(16383-0 §lai) wuy 14 oud b dlnsill jgo,
Gollas ol luo slinY aladidl jo, anidl plaziw! iSes s gog .(14/ glid) a8 a>lg
alaiill oo, wldlas go.



9 luoll dgzoll dlnsill jo, o &ilbi ol wy &lVs wls wls el sxe gliall 5x,DPC
alagill oo, oro Bllos eninis Lo vaasd 51 apiniall wlidl 0sS5 Ol ey .85,15)1 alluw U

gl a5 ,0 Jgo=:

glLall a,Uaioll alogill 90,

/14 1 (asu9> asloo) anss jo,

/12 4 alnsi 90,

/11 8 ilndi jgo,

/10 16 alnii jo,

/7 128 aladi jo,

/6 256 alaii jo,

/5 512 alais s,

/4 1,024 alasi o,

/3 2,048 ilai jo,

/2 4,096 alaii jo,

/1 8,192 alasi o,

/0 16,384 alii jo,

plaziawdl all>

(ol yi8l) 82>y ag>g

o §las

ol

o Yo

PYRRULICY

PYRRULEY

I3 S 9las

13> JuS Bla

13> S Yla

Jso Al gezr caai

(wlobizl/ ol o) jooll gro>



alodill jo, anisl e aliol

Ji> alas>Me mask 14 Gol,uisl o is, aild 1a93> e 5] .alieVl gra> 9 bl on
(a8u8> asslns).

(olisl Joluw) a>lg alasi o, 11 Jlis

# Joa> ggau mask (go el jo ) a Lwgo)

%{

dest pc: 1000,

peer id: 1,

priority: 1,

network indicator: :international
}

# bao 1o Uaiy, - 14 o ol BBsYI ¢lialtl PC 1000

# (il i) gue elid

{

dest pc: 1000,

peer id: 1,

priority: 1,

mask: 14, # dy o aand> diy Lo
network indicator: :international

}
# Las @4 W, PC 1000

o®

o°
-~

dest pc: 1000,

peer id: 2,

priority: 1,

mask: 12, # absi jg90, 4 go G Wbin
network indicator: :international

}
# g Wi, : PC 1000, 1001, 1002. 1003

lbbuwgio YUas :3 Jlo



o°
-~

dest pc: 1000,
peer id: 3,

priority: 1,
mask: 8, # i o, 64 go § Uaiy
network indicator: :international

}
# & Uai, : PC 1000-1063 (64 au)lisio dhai jo )

wlblizl/ ol sl e 14 JLio

%{

dest pc: O,

peer id: 4,

priority: 10, # pb,) dimdnio ayelgl
(gdi_ro

mask: O, # j9o | guo> go G Uaiy

network indicator: :international

}
# (16383-0) dhaill 90, gao> g Wiy
# aninio asls] o wbliis /ol a8 | luaS paniu

arifioll wl,)lmallg 83320l wl,)liuadl @oo

O axzeil asiall ol luall go s3xxall il luall mos i



config :omniss7,
m3ua routes: [
# (ay9)oYl 3501) 100 abiill jo,) 53ame  lus
%{
dest pc: 100,
peer id: 1,
priority: 1,
network indicator: :international
# (aay6> asy o) 14 ga ol 9Vl gliall
}

# 1063-1000 dbaidl j9o,d U  Lwo
%{

dest pc: 1000,

peer id: 2,

priority: 1,

mask: 8, # abhssi jo, 64 go G Uaiy
network indicator: :international
}
# 55V o)l grand sbliasl/gelsis ] lue
%{
dest pc: O,
peer id: 3,
priority: 10, # dodxio dyolgl
mask: 0, # oo ]| guo> go G Uaiy
network indicator: :international
}

J ax>gill ,1,5 DPC 1000:

1. 14/ glia)l  lwoll go ullay, (PC 1000 asy) - (I3yom LiSYI) same
2. 8/ glia)l ,Lusll go Lyl ullai, (§lai PC 1000-1063) - (13050 J31) albls aiy
3. (I5axs J8Y) alalx ot - Goodl groz) 0/ gliadl lual go Gal ol

J ax>gill ,1,6 DPC 1015:
1. 14/ glal lwoll go gollai, ¥ (PC 1000 Lais)

2. 8/ elia)l ,lual go (gulan, (Hlas PC 1000-1063) - (13uam LisYI) same
3. (15w J3Y1) alalxs oo - (ool axez) 0/ gliall ol go Gl gl



J ax>gill ,1,5 DPC 5000:

1
2
3

.14/ el lusll go gllan, Y
. 8/ el lwoll go (gullar, ¥
N oblisl lao (glaiall x> 9)1) 2236 - (oo )l groz) 0/ glal | luall go (gullai,

ol laodl Jiasi

1.

iz mask o &)l alaidl ge ) aisall olislasll ass 0l uslaoll
Ja> mask (14/ Gol,usl o ua;) les

o lazladl sue o999 pu e S 14/ peoasuuwl mask: 14 glix boais lasg

adllaill ol luoll go Lozl ais ol &5lioll 8 ls puosi

0oLl Wl JolSIL aSeidl glolio azg taSaial JiS) axdUaidl anidV pasianl

13/ J| 0/ axisVl plaziwl om0

. bolady ainanio aslsl go (obisl Jlue ninil iosloliiz] HlunaS 0/ izl

iy llaiall Jub )9 0ll &S >

(5 ansd lel) 1000 LiSYI luall Bl azsill Jomo Ly g 1oz LasVI

Yol

08, J8l olo e liadl Guai soazio wllao Jla cils 3] :abols ,LaoS asglgVI

sy d5ls]

wadldl ylginll arzgi 195 (GT)

o1b ol Cailggll ol8 )] plaxiwl sgimell e pilédl arzgidl Lwollall Olgisdl arzgi quiy IMSI
bl Gle i Gl Olgisdl olgin) doriio doz i e Joaxl) .alasil jeo, o Y

il Laiall/ Juaiol!



e azgi (uSai GT: enable gt routing: true @€ config/runtime.exs



config :omniss7,

enable gt routing: true,

m3ua gt routes: [
#1 bl J] (44 oLl as Uy o dl oY guo> aszgs

%{
gt prefix: "44", # oodledl gleisdl oL
daay Uaall
peer id: 1, # agrodl ulaill
priority: 1, # (el = Js1) ayolgYl
description: "Jizmwill) wes # “as Uy p Lol
b

#2 bl (I (1 aobdl) aSh_eYl pl Yl auzgs
%{

gt prefix: "1",

peer id: 2,

priority: 1,

description: "a S, ol pls 1"
},

# oiJl as Uy ol adgomadl wilggdl p,T 130 ST | Lus
447 _ oo

%{ ;
gt prefix: "447", # 905 o s aSobL Jebl
peer id: 3,
priority: 1,
description: "au U o)l algamall wilogll pls 1"

}

# >0 auzgi SSN (g, Liisl)
%{
gt prefix: "555",
source ssn: 8, # o S 15] bas g Uas SSN
8 = JaaoJ| (SMSC)
peer id: 4,
dest ssn: 6, # a LS sole| SSN ag>gJl
6 J| (HLR)
priority: 1,
description: "aS > SMS 61 a5, L "



a>gi gloioe GT

azgi dwojle> aiy GT adasll oda:



allw, SCCP 55,15l

AVECY | RUVWE WS
1. &Ll Jsjoi GT
2. SSN 1ra=e > Wildcard
3. TT »a=o > Wildcard
4. NPl 550 > Wildcard



5. NAI >>=o > Wildcard
6. aslsl Jol

Gl 6 QO] sulos:
- dest_ssn
- dest_tt
- dest_npi
- dest_nai

ar>gill wlglas:



1. sz taiol Jobol agulas STP wl)lus groz GT alay go &l §llai cu>
ool Olgisll



o Jlio: GT "447712345678" ,SJ "447" 5 "44" o JS g0 sllaws
(aisloo Jolol) joas "447"

2. asuUao SSN (s, ,Lizl):

°© xnaxi e I3] source ssn. s boaic lagd Hluwoll gulai, SSN L9 ,lall
9 Juaiall SCCP aoall eli sqlws

o «ulS I5] source ssn solwi nil. Qi &o yluwaoll g lai, SSN
(wildcard)

3. ad,llao TT/NPI/NAI (s,Lis):

o xnaxi i I3] source tt _9i source npi _9i source nai. ol e
wlpungoll b go wl)lusdl §lais
o el il S Josws wildcards (ams sl go (§:law)

4. szl Gle Elu ,Lasl:

o le 13050 LiST aiylae ulse (e ssin il @l lusll jsas wildcards
o &l Jebo 1augleYl iy GT = SSN = TT = NPI = NAI = a,5)gY| 08,

5. (s,lis]) wlxigell aliS sle]:

°© xnaxi ei 3] dest ssn 9i dest tt ST dest npi 3i dest nai. pgas
STP wluusall i &S solel

o aSuadl JLaiVlg JgSgig il pulai sudo
6. alogidl 0, | 629xll:
o luo sl gl o) 15] GT. 392 STP plaziwl alaiill jo, arzei
DPC
ax>g9i GT ao> ull g9i (pr9iall. NPl g NAI

a55Ly aisllao J] a9LoYl, GT 5 SSN. ac sy STP olsis)l wlise wle Ely Jigmilly arzsill
allz)l SCCP:

o anz il g9s (TT): Ulsizll 555 @b il aas 2o
o axs il alas uisgo (NPI): 6,3l alas 5o (Jio ISDN. Ll Telex)
o Ulgisrdl asuulo juingo (NAI): (I it 08, (o 1o Jin) Olgis)] Gumis 20y



Gouoodl wluisgall) ad,laall
65 loJl dlw Jl wligo e wlluwll gllas ol HSou:

e source tt: saxoll doz il £95 go Jlw JI dsllao
e source npi:szall eudull ddas ise go Jilw Jl dalas
e source nai: sl ylsisll drul Jwdo go Lilw JI assllao
¢ ol nil = wildcard (iosd sl go :llais)

(ag=oll wluiugall) Jugaull
azoill 83le] aie wligall LS wlluall a0l S
e dest tt: sx:i> daoud | daoz il g9 Jigm
e dest npi:sxnaz doud | b ull ddas s Jugxi
e dest nai: sxaz daowd | Ulgirdl darulo o Jigxs
o aowill Nil = (Lo V) abodl dosall Lle Lblaxll
PURC | [N P £ 22N P
l3d ase)e¥l iy plaziwl 135035 LSV luall [ Lis| ok «ol ) le 28 §ullas sic:

1. ol aallao Jobol GT

2. SSN e >a=o SSN wildcard
3. TT le »o=o TT wildcard

4. NPI ()¢ >o=o NPI wildcard



5. NAI e >2=0 NAI wildcard
6. asslsl @8, Jsl

o295l aliol



config :omniss7,
enable gt routing: true,

m3ua gt routes: [
# aoz il g9 Loxnig dany o 1 JULJI

%{
gt prefix: "44",
peer id: 1,
source tt: 0, # asy Uno TT=0 (89 20 ut)
dest tt: 3, # Jl Lex TT=3 (=)
priority: 1,

description: "auila, , p L, T: TT 053 J,gxall”
b

# aa, o 2 JUoJl NPI L gxig oo NAI
f
gt prefix: "1",

peer id: 2,

source npi: 1, # as, o NPI=1 (ISDN/ws LeJl)
source nai: 4, # iy Uno NAI=4 (LJg>)

dest nai: 3, # J] Lexi NAI=3 (Ld=o)
priority: 1,

description: "(dse-,Je> 1auS, el ols 1 NAI"
}

# o auzgi 13 JUJl SSN Lisog

%{
gt prefix: "33",
source ssn: 8, # aS > aay Uao SMSC
source tt: 0O, # asy o TT=0
dest ssn: 6, # a LS sole| SSN J| HLR
dest tt: 2, #Jl Lexs TT=2
dest npi: 1, # ouas=s NPI=1 (ISDN)
dest nai: 4, # ouass NAI=4 (Jgo)
peer id: 3,
priority: 1,
description: "SMS Jo IS guuls i 9"

}

# 4 JUoJIl: TT wildcard. NPI L5ix=e
%{
gt prefix: "49",
source tt: nil, # sl aa, Uo TT (wildcard)



source npi: 6, # asy o NPI=6 (obU L)
dest npi: 1, # J| L e=xi NPI=1 (ISDN)
peer id: 4,
priority: 1,
description: "ays LVl b Lol aSi gaahs”

J ansliadl anall TT/NPI/NAI
ol ggs (TT):

* 0 = Vg o ut
e 1= Jgo

° 2=UJ~2°

e 3 = aSuidl vaxe

oxd il alas juisgo (NPI):

* 0 =g, ut

e 1 = ISDN/wslell (E.164)

e 3 = owlly (X.121)

e 4 = Telex (F.69)

e 6 = Jsoxaoll ailgll (E.212)

Olgindl anulo x50 (NAI):

* 0 = Vg o ut

o 1= uho 0l

o 2 = Llxall pb OV joxxo
* 3 = sl2o pgo pb)

4= los b,

arzgill 1,9 Jlis
go 3,5 allusJ:

e GT: "447712345678"



SSN: 8
TT: O

NPI: 1
NAI: 4

a5 98l wl ) luwall 032 go:
# ,luodl A: TT wildcard
%{gt prefix: "447", peer id: 1, priority: 1}

# Jlwed| B: TT saxe
%{gt prefix: "447", source tt: 0, peer id: 2, priority: 1}

# ,luad| C: TT 5320 + NPI

%{gt prefix: "447", source tt: 0, source npi: 1, peer id: 3,
priority: 1}

Slusall Lz piy tazmaiidl C (go $alai 13055 ,iSYI GT + TT + NPI)

oxs) G99 alg=all Wl uugoall go dlw Jl azgi 8ole] oy dest tt g dest npi ¢ dest nai
Sl aslxll C.



ar> gi oL i GT

GT wsllooll

447712345678

441234567890

12125551234

555881234567

555881234567

441234567890

12125551234

ar>gid adosll plozuawVl V> TT/NPI/NAI

SSN
Jm."

TT

1. olSuwdl o JLasVI gandas

NPI

NAI

Lol
Sslowll

II447II ﬁ
3 ulaill

||44|| N I II
1

II1II - | Il
2

"555" (SSN
8) - 4 ,ulail

"555" (SSN
wildcard) —»

uladl X

"44" (TT=0)
51 uladl

"1" (TT=0.
NPI=1,
NAI=4)

oandl

aiyllao Jbl

asb

13505 ST

oL aalas
Pwa

aa,Uao GT +
SSN. s
s SSN J]
6

aiylas GT. Y
alS ssle]
SSN

aa oo GT +
TT. Jo=xi TT
3l

oo isYI
aaUao GT +
TT + NPI +

NAI



o 8lsdll olaia) Jlas¥l alais ais luissall Jism
o aSy puiadl aSuiadl pazins 1o TT=0 iSuis paians rslsall TT=1

2. JoS9ig il Jig=u

o aalixall wlSuidl gloil opw azeil aie pud il lakas ou Jig=
o Jgamall cailell aSuis oo aszsill :Jlio (NPI=6) J| PSTN (NPI=1)

3. Ulgisdl Gansii 21> 9i

o adoall wlavwidl graz> Jigw 1Jlis (NAI=4) (e Gumwis | (NAI=3)
ool agzgill

4. JolJl e >050 ar>gs

o oualixall doxxll $39j0 W doz il g9 e Ely azgs
o Jlo: TT=0 LWl J] axiy A, TT=2 JsWI J| a=iy B

5. daosridl aolaiVl goo

0 daya)l dol ‘yl O aalis ul).uué.o oud aiood| dol ‘yl PRCTIRT
° 3ie Jyox STP dapril dalai¥l go $9lsill (e blaxl)

Sbaadl 6,05] wljue
wl)buadl Judoss

&Sl 8,1] ol ailuall ol s asio I3n .lg83> 09> B850 wllmall Julasi Koy,

aole (rallall lgisll wllweg alaiil jo, wlhlume o JS peai enabled a,lazl:



config :omniss7,
m3ua routes: [
# bis ) Llwo
%{
dest pc: 100,
peer id: 1,
priority: 1,
network indicator: :international,
enabled: true # (a93> o5 13| ol s l) bis Lol
},

# (auzoill slisl aopyisi piy Y) Jho _ luso
%{
dest pc: 200,
peer id: 2,
priority: 1,
network indicator: :international,
enabled: false # Jhso ) LuolJl
}
1,

m3ua_gt routes: [

# S lwo GT Jbso

%{
gt prefix: "44",
peer id: 1,
priority: 1,
description: "Lisso alhso - aui Uny o oL, l",
enabled: false

ol ioVl Jglull:

* o oy o 3] enabled. Gol a8l Lo ie ol luall ylo enabled: true
o Sluodl oo el sl Bloi allasoell wl)luel oz piy
o oSl i 095 Wolay)/Jusiini ol lwadl Jyxui) cuoll dgzly oozl

el &Y

o il wlasy L



* aid§o ailuo 39lgs
® dO> ulJLuu.oJ - VPBY) C)Jo

DROP Routes - aiz>gill wlal> gio

@l luo pgai DROP (go peer id: 0) gias .legszsi 83L¢] o Yau [Go,e &S | o Lalsilly
doriioll &S, ml dyias o Souy arzeill wlil> .

ol lao (295; DROP

config :omniss7,
m3ua_routes: [
# ,luo DROP saxod| abiailO® o )
%{
dest pc: 999,
peer id: 0, # peer id=0 _ui=, DROP
priority: 1,
network indicator: :international
}
1,

m3ua gt routes: [
# ,luo DROP &> LI GT

%{
gt prefix: "999",
peer id: 0O, # peer id=0 .=, DROP
priority: 99,
description: ", LusYl gl b>"
}

wl)lbwe Joxi <9, DROP
Hlwo go dlw, b Laic DROP:

1. agill U200 5ax peer id: 0
2. (legrzgs 8ole] oy V) sg9age allw I Ho yalzudl oi



3. Jouw slis] piy INFO: " Lo go diy Uhol| cos DROP "999 abiill o,
S lus go diy Unadl cas™ o DROP JGT 999"

4. 5 azgill e exdl adoc 5925 {:error, :dropped}
Soimio Lo 8198a0)l &S 43l Juzmus it age INFO g>Nols slasYl 06 LaSiwlg audl ol
6oLl sliows aoilsd rassludl plosuawVl &l

o las wlolaxiw! 981 o 83>1g DROP ol8,L laias zlowd! - 6:Ll sbiows aoild Lo
s3I o6,V oz las ey laiy S Glai ess 833%0.

looull:

1. ,luo <lisi| DROP (99 Jio) afiro asglol o9, o JolSIL 8501

2. (1 Jio) asmftinio asglol pld,)l 2o a15,9 £18,Y 83330l zlowd! ol luo ¢l

3. lp zoomoll whluadl 018 Vol lgonii oy dimiaxioll da0)eYl wls pl8, V1 oY I5las
Jlwo Ju$ §sllais DROP

4. Sl aowly adde jasill piy & Toomio it @b, 5| DROP

91 linan JUio:

ail o) GT 1234 lisU (1234999999 - 1234000000) 05, 10,000 $lai Jioi oill
1234111222 4 . 1234555000 , 1234567890 55320 pld,l 3 arz g5 laas .



config :omniss7,
m3ua gt routes: [

# ,luo DROP (15051 aonyii piy) gii o drslol pd, go

%{
gt prefix: "1234",
peer id: 0O, # DROP
priority: 99, # piy = abixio azolsl = giie ed,

description: "lg goemad! el Y1 cliiiwl *1234 gio> "

},
# lgossis piy) doaxio dystel pliLl go 82axed| zlawd!l ol lue
(Yol
%{
gt prefix: "1234567890",
peer id: 1, # 1 bl J|l auzgs
priority: 1, # o = adle ayglgl = panio pd
description: "1 a gsomo e9,"
},
%{
gt prefix: "1234555000",
peer id: 1,
priority: 1,
description: "2 a gsowo @b "
},
%{

gt prefix: "1234111222",

peer id: 1,

priority: 1,

description: "3 a ggomo @9 ,"

}

ar>gill Jgluw:



GT 5, lgll

1234567890

1234555000

1234111222

1234999999

1234000000

ampiall:

ad,Unall ol lue

0"1234567890"

(1 aoloVl)
[]1"1234" DROP
(99 a9l9¥l)

0"1234555000"

(1 aeloVl)
[]1"1234" DROP

CEFAYY

[1"1234111222"
(1 asls¥l)
[1"1234" DROP
(99 a;5)5Y1)

[ "1234" DROP
(99 &, @VY)

[1"1234" DROP
(99 aglo¥l)

SR PN | i PN |

"1234567890" (LisVI
asslsl Ll (13,02)

"1234555000" (,usVI
ae)ol el (I3am)

"1234111222" (s
ae)ol el (I3am)

"1234" DROP (ai;Uaoll
82:>5J1)

"1234" DROP (i, laoll
83u>3)1)

o 01 dadl W Lnis 83020 o5, 3 auzgi pis
o [sorg *1234 5V o6,V groz o alzidl aiy
o [] adl oll 8rg880ll &S, pro> Jazmaws i

azs bl oMol

[INFO] , luo go ais Unad| p5 DROP JGT 1234999999
[INFO]  luo go i Unall o5 DROP JDPC 1050

<l DROP alosill jgo,)

s>Vl

agrzgs oI

1 ol )

agr>gi o

1, daidl I

aAGLT oI @I

1 daidl I



alasill o0, aurgi go sbandl 4oil looi juei Josy:

config :omniss7,
m3ua_ routes: [
# DROP (1063-1000 :dbkhss jo, 64) 8/ Jo S §Ux
%{
dest pc: 1000,
peer id: 0O,
priority: 99,
mask: 8,
network indicator: :international

}

# 6ooxod| dbhsill 90 0y 7 lowdl
%{dest pc: 1010, peer id: 1, priority: 1, network indicator:

:international},

%{dest pc: 1020, peer id: 1, priority: 1, network indicator:
:international},

%{dest pc: 1030, peer id: 1, priority: 1, network indicator:
:international}

]
3V ool grezr o Lalxill ey . laad 1030 ¢ 1020 5 1010 jeo,)l axzei piy tamuiill
1063-1000 Glai L.
wllus axsl,0 DROP

tail -f logs/app.log | grep ", luwo go aay lUball o5 DROP"
# gdgiodl o Lidl:

[INFO] , lwo go asy Uaaldl o5 DROP JGT 1234999999

[INFO] Lo go asy Whall o5 DROP JDPC 1050

gll agzlg yase:

o plaidl wMouns ol asde | Jasl



o Lo o dislasll ai" & ¢yl DROP"
ol laodl Jiasl:

1. A hlawe of go aSTl plaisl, wMawdl w8l, DROP g 0l 45,5 laxi ¥
&< g ol
2. [] Jgé> paxiwl description wl)luwodl o> cuw §uisi) arawgll
3. 0 @l bual (99-90) asai o d8)sl pls,l paziwl DROP alolis wl)luie Leil ¢loial
4. ] ol lwse Jglw izl DROP gluYl 9 o s Jud
5. [] 82580l aS =)l (59 dxdgio ,ut 8oL wlgniislacl 08

ar>gi :29iall ax>9ill SSN solclg
s rall olaidl ols,l (SSN)
Sadaill ainls eyl plaill p6,1 sam:

e SSN 6: HLR (sl gdgall Jzuw)
e SSN 7: VLR (s1Jl gbgall Jzmw)

e SSN 8: MSC (Jsoxoll Jyg=ill S 10) / SMSC (& mas)l Lilw I S o)
e SSN 9: GMLC (&ledl Joomall gésall ;S o)

ar>gi e JUo SSN

aS,> arzgi SMS ] HLRS w8l a5l ole &l aalixe:



m3ua gt routes: [
# anzei SMS LJ]| s Uny ol pls WJ HLR & LS s5le] sou Uay a1 SSN
8 g0 (SMSC) 6 J]| (HLR)
%{
gt prefix: "44",
source ssn: 8, # aa, Uao SSN 8 60,191
(SMSC)
peer id: 1,
dest ssn: 6, #J] a LS sole| SSN 6
(HLR)
priority: 1,
description: "SMS _J| o Ua o JIl HLR"
I

# oans Uy o dl o ceadl aS,> ayzgs (SSN 6) ay LisJl sole] oo

{
gt prefix: "44",

o°

source ssn: 6, # aa, Uao SSN 6 65,19J1 (HLR)
peer id: 1,
dest ssn: nil, # a LS sole| Y SSN

priority: 1,
description: "ao Uy )l ceedl as "

ar>9i 295 Hluzl STP

gll ag=lg jus!

o oIl Jasl
o b axawv o ax M3UA

6x>9 juac IEX:


http://localhost/

# 0l 8Vl Y guozr e Joox]l
M3UA.STP.get peers status()

# gdgioll o Lidl:

# [
# %{peer id: 1, name: "Partner STP West", status: :active,
point code: 100, ...},

# %{peer_id: 2, name: "Local HLR", status: :active, point code:
200, ...}
# ]

2. alodill jo, ax>gi Ll

# adlw, Jlw,] M3UA J| _Lus| DPC 100
test payload = <<1, 2, 3, 4>> # aiiong algo>
M3UA.STP.route by pc(100, test payload, 0)

# ozl Sl,al oMadl go iz
# d_le)_” 4_*_?3_-,-" .@9_1_0_“ C”Ll—“. OPC=... -> DPC=100 1 | I J_,_._c"



3. walladl Olgindl axzgi Ll

# Jlue g Loy x| GT
M3UARouting.lookup peer by gt("



L;J.C- p).'?u.ul.a." d.g.'?l_g .J.gg.l.)
s oll

wugll (e pasuauoell agzlg ploxiwy abliv §5Lg o]l 3a 494, (4219 Phoenix
LiveView) J OmniSS7.

wlbgizell Jg2>

o LA W N+

J wuyll (e paxiell dgzlg OMNISS7 sulai » Phoenix LiveView ;58 94,

L)l Jusiini] giog sl a>liadl wlrasall xaiszi . asaxdl cadoll (59 &,15Y1g audlall (STP,
HLR. 5l SMSc).



‘ gl paais ‘

!

WebSocket/HTTPS

aszrgill pllai M3UA oS isinall Cuinio

el jueSi

e Jo9Sgigull: HTTPS
* 443 :59i0ll (9 225 config/runtime.exs)

e Ulgic IP (wlgzlg)l gra> e goiy) 0.0.0.0 :(suinl 0 VI
o 9 gii iwlolgudl priv/cert/

Jgwogll boul,: https://[server-ip]:443

cusll e pasisoll ag=ly | Jguosll

1. wlilga SSL: whlgiv 5529 o 3G SSL 8 axllo priv/cert/:

o omnitouch.crt - sslgudl calo
o omnitouch.pem - joll liasdl alo

2. plaiwl gulail Tx] @ gadosdl Jasaiai iex -S mix



3. Jore &S, 443 siioll gid o 35U taslasdl Hlas HTTPS

giooll wuns aslioll wlxaall

lasl SS7

Jroc SS7

M3UA

ar>gall

ar>gill ,Lisl

loslg, HLR

losls, SMSc

S yisio SMSc

Saalaill

oSl

&o9
STP

&o9
HLR

&o9
SMSc

o gll

Jilw, bladls &Yl Jyzus
SCCP

J aygal wllasdl Lis| MAP
Jlasl al> M3UA
a9 Jgaz 8,10l M3UA

aio $imilly arzoil Lis|

uLn.uJa.J Jl 420 ) a«.?lg b
HLR ws).;m.n“ 6)'.)!3

eadoll (29 oS el gh50 g5
wauaxJl (HLR)

eliylill axa . dgzly all>
SMSC ulglall 5,055

gl (9 S o s
wauax]l (SMSc)

asdlyally pladl 5)lgs

oSl oLl



ws.njl 6)'.)! ax Qo
axa.all: /routing

g¢LogVI: STP, SMSc

0lsi 5 JS temilalid] caamill

arzgi Jolaz 8,1Y cugw dgzly azgill 8,15] axao 4955 M3UA.

amasoll loudos

wbls 82¢cB Mnesia

0,8Vl Cugu

<Ylail 5,15] M3UA ¢l,80 (STPs. HLRs, MSCs, SMSCs).

oLsVIl Jgs> saoacl



ID

oanVl

9l

JLasVl alas;

Ans £

all=dl

wlsl,> Yl

o9 aslo]

o gll
il 3,9 b mo
agpindl Bslpill LB 18 auwl
JLaiVl 95
JLaiVl alasi SS7 (¢ yall
IP:Port x=y ¢
Jlai¥l al>

L oLVl cusw le il
2. tigaill Joi> Wal:
o 5,6 J 5 15| EBlab oslis] ais el 9 mo
° (wslbo) (naoy awl igerdll el
o sl 1,9all client. server, 4l stp
o JlaiVl dnsi : JLasVI alags SS7 (wgllaso)
o IP ylgic (sdxadl IP clolail
0 s Saoliyd dtio Hpusid 0 :slxall 392:0dl
o IP ylgic tams e IP o8l

0 (2905 85L) (il sbio tans e siall
° arzgi Yl I %0 tarzgill Gluw M3UA

Jlall

"STP West"

client. server. stp

100

10.0.0.10:2905

active. aspup. down

o aSuidl jungo: international ol national

3. b aslo]" Lle pasl"
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