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# HELP map requests total Total MAP requests

# TYPE map requests total counter
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# TYPE cap requests total counter
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# TYPE map_request duration milliseconds histogram
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5
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12
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35

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

# HELP omniss7 license status Current license status (1 = valid, 0
= invalid)

# TYPE omniss7 license status gauge
omniss7 license status 1

Huo
000000/000D00DUOO0NOOEHOOHOOEDODUOODDOOHOONOORDO00DOD0G

OOOMAP / CAP / USSD / (000



ad

map requests total

map request errors total

cap requests total

cap _request errors total

map_request duration milliseconds

map_pending requests

ussd requests total

ussd active sessions

omniss7 license status

SCCP

0d

od

0d

od

0d

od

0d

ad

0d

ad

ad

operation

operation

operation

operation

operation

direction

0d

0oooooooa MAP
0oo

000000000 MAP
0oooo

000000000 CAP
0oo

000000000 CAP
0oooo

0o0o00o0oo

0000 MAP 000

0 USSD 0000/
0o

00000 USSD [0
[

000000001 =0
0o = 0od



0d

sccp _messages total

sccp decode errors total

sccp _segments received total

sccp reassembly completed total

sccp reassembly timeouts total

TCAP

0d

tcap dialogues total

tcap aborts total

tcap decode errors total

tcap active dialogues

SCTP

0o

0o

0o

000

0a

type

reason

ad
message type, s
. — Oudt/xudt/
direction
0000 sent/r
00000 SCCP

000 XuDT/IL

0000000 SCe

Oo0oooooon

000000 begin/continue/end/ abc

000000 TCAP OO000OP-Abort =

unrecognized message type/un
00 p_abort other[JJU-Abort —

00/0000000 TCAP OO

00000 MAP 00000



ad

sctp association state

sctp association state changes total

sctp send errors total

sctp heartbeat sent total

sctp heartbeat received total

(0 / SMSc

ad

remote ip,
remote port

event

reason

type

type

000001 = upl

aooo

[Jcomm up/co

000 SCTP O0C

000 M3UA [0

000 M3UA [0



ad

sms_messages total

sms _delivery failures total

sms_tracked subscribers

M2PAMTP2 0000

0d

direction,
operation

reason

ad

O000mo /mt OO0
Osubmit/deliver [0
[] SMS

000000 SMS O00d

aoo
SubscriberTracker []]

0oo



m2pa_messages sent total

m2pa_messages received total

m2pa_bytes sent total

m2pa_bytes received total

m2pa link state changes total

m2pa_errors_total

M3UA STP

0d

link name,
point code,
adjacent pc

link name,
point code,
adjacent pc

link name,
point code,
adjacent pc

link name,
point code,
adjacent pc

link name,
from state,
to state

link name,
error _type

0d

[0 M2PA [J
0 MTP3 [J
O

00 M2PA [J
0d MTP3
O

[0 M2PA [J
RN

[0 M2PA [J
EEN

M2PA 000
0o

oodoo
M2PA [



ad

m3ua stp messages received total

m3ua stp messages sent total

m3ua stp routing failures total

Prometheus []]

00000 prometheus.yml[]

scrape configs:
- job name: 'omniss7'
static configs:

- targets: ['server-ip:9090']

metrics path: '/metrics'
scrape_interval: 15s

ad

peer name,
point code

peer name,
point code

reason

0d

0000000 M3UA 00

0000000 M3UA OO0

STP 00O

[IJno_route/no gt



Juod

Python []]

import requests
import json

# SRI-for-SM (I
url = "http://localhost:9090/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"QJ: {result}")
elif response.status code == 504:
print("00 - 00O0O0OO")
else:
print(f"Q0: {response.status code} - {response.text}")



JavaScript []]

const axios = require('axios');

async function sendSRI() {
try {
const response = await
axios.post('http://localhost:9090/api/sri', {
msisdn: '1234567890°',
gmsc: '5551234567"

3, A
timeout: 15000
});
console.log('[]d:"', response.data);
} catch (error) {
if (error.code === 'ECONNABORTED') {
console.error('[J0 - 0OOOOOO");
} else {
console.error('(J0:"', error.response?.data || error.message);
}

}
}

sendSRI();



Bash/cURL []]

#!/bin/bash

# UpdatelLocation [
response=$(curl -s -w "\n%{http code}" -X POST
http://localhost:9090/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 "[JJ: $body"

elif [ "$http code" -eq 504 ]; then
echo "0 - 0O0O0O0OCO"

else
echo "0 $http code: $body"

fi
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00 CAMEL (000

CAMEL 000000000000 cap_client enabled [0 CAP/M3UA [J000 CAMEL 0000
cgrates enabled 00 CGrateS 000000 config/runtime.exs [O0000

config :omniss7,

# [0 CAP/CAMEL [0 (M3UA ASP, SessionStore, [000)
cap client enabled: true,

# 00000 (DODOOOOOOOO)
map client enabled: false,

smsc_mode enabled: false,

# 0000O00/000 CAP OO (:vl | :v2 | :v3 | :v4)

cap _version: :v2,

# CGrateS 000
cgrates enabled: true,

# CAP [0 M3UA 00 (OO ASP OO0 MSC/GMSC gsmSSF)
cap_client m3ua: %{

routing context: 1,

opc: 5013,

dpc: 5011
}

00 cap_client_m3ua [J0J0: CAMEL 00000000000 :routing context[]:opc [
:dpc 0000000 CAP 0O00OOOM3UA ASP 000000000 :camelgw client asp(]

00 camelgw mode enabled[Jhlr mode enabled [] smsc mode enabled-for-
CAMEL 0000 CAMEL 00000000 cap client enabled [] cgrates enabled[]

0ooa
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map client enabled

smsc_mode enabled

CGrateS [

cgrates enabled

cgrates url

cgrates tenant

cgrates request type

cgrates timeout

0d 0o

00 CAP/CAMEL 000 (M3UA ASP,

false .
SessionStore, CAP [J000)

false [J[J CAMELGW.Backend [ CGrateS (000

1v2 0000000 CAP On/O0 o1b

false 000 MAP 00000

false  [J00 SMSc 00 (OO0 MAP 000)

0d

false

http://localhost:2080/jsonrpc

cgrates.org

*prepaid

5000

0d

CGrateS [
aoo

CGrateS
JSON-RPC ]

[[] SessionS
Hoooooo

CGrateS [
0 (00
*prepaid(]
*postpaid)

HTTP 000000
0oooon



00 Web UI [I[J

Web Ul 0000000 CAMEL Q00000 config/config.exs 0000

config :control panel,
use additional pages: [
{SS7.Web.EventsLive, "/events", "SS7 0"},
{SS7.Web.M3UAStatusLive, "/m3ua", "[OOO"},
{SS7.Web.CAMELSessionsLive, "/camel sessions", "CAMEL (0"},
{SS7.Web.CAMELRequestLive, "/camel request", "CAMEL OO0O0OO0"}

1,
page order: [

"/events", "/m3ua", "/camel sessions", "/camel request",
"/application", "/configuration"
1
a0 [ [
000 /m3ua SS7.Web.M3UAStatusLive
CAMEL ] /camel sessions SS7.Web.CAMELSessionsLive

CAMEL 0000  /camel request SS7.Web.CAMELRequestLive

J00 CAP [

CAP [00000OCO0000OCOO00D CAP O000OCOOO (DODDODOoDOCODOoDOCODooDmOooo
0000000 00000 dotooootidooiooobidooooa

0000 (gsmSSF » gsmSCF)

00000 TCAP 00000000



0d

InitialDP

AssistRequestinstructions

EventReportBCSM

Continue

ConnectToResource

RequestReportBCSMEvent

ApplyCharging

Connect

ReleaseCall

0d

000000000 CGrateS InitiateSession 0000
0 0000 60 (OO InitialDP/InitialDPSMS) 00

00000 TCAP 0000000 1 00

BCSM [][] (cAnswer, oDisconnect, ...)[[]
CGrateS [J0/00

0o

0o

0o

00 BER 000000

00 BER 000000

oo

000000000 TCAP 0000 (000000 / 0000ma

0000 (gsmSCF = gsmSSF)

000 9smSSFOO000000 OmniSS7 00000



0d 0o

InitialDP 0
Connect 20
ReleaseCall 22

RequestReportBCSMEvent 23

Continue 31
ApplyCharging 35
InitialDPSMS 60
NoteMM-Event 89 (MAP)

InitialDPSMS ([0 60) ] MO-SMS CAMEL [J00 smsSSF [] SMS-CSI / mo-

sms-CSI 000000 9smSCFI00000000 SMSC 0000000000 CAP ASN.1 0000000
00 id-ac-cap3-sms-AC 00000

NoteMM-Event (][] MAP [0 (OO0 89000 CAP)OOOO VLR 0 gsmSCF [ CAMEL

M-CSI 0000000 MAP ASN.1 000
( : TCAPMessages.encode( :MapSpecificPDUs, ..)) OO0 mm-EventReporting-

v3 00000

(0 CAP TCAP 0000 :GenericTCAP.encode(:GenericPDUs, ..) 00000000 MAP [
NoteMM-Event [J[] : TCAPMessages []

Web Ul ][]

CAMEL (100

O0: CAMEL 00 - 0O0: /camel sessions (HTTPS, [J[] 8087)



0000000 CAMEL 00000

* JO000000OO0

000w - OTIbOOD 1b00000000

CAP [ ] InitialDP J0000O00OO
0ooo - IMSIDA 000B 0000000

(000 - initiated[Janswered[]terminated

00: 00 IDO0000oOmMSIOofofoOoOC00000000o0o0R000OTID

00000000000 REST API [] /camel-sessions [ ([J )

CAMEL (100000
O00: CAMEL 00000 - 0O0: /camel request (HTTPS, [0 8087)

0000000 CAP O000000000CO0O

000000000: InitialDPJConnect[JReleaseCallJRequestReportBCSMEvent[]
ApplyCharging[JContinue[]

CAP [J0000: DO000O000O0 €AP 000000 (vi/v2/v3/va 00 OID)0000000C00000000000
00000000D00000000 CAP Ver 00000000

00 SCCP/M3UA []:



0d

0oo GT

000 GT

000 SSN

[0 SSN

OPC

DPC

0d

90988415011

(00O)

146

146

5013

5011

0o

0ooooo

0ooao

gsmSSF

gsmSSF

0ooa

0000

[] CGrateS [][][]

OmniSS7 [JJ CGrateS SessionS JSON-RPC API 00000000
CGrateS.SessionsClient Q00000 cgrates url [0 CAP @O [10] SessionS [I[]

InitialDP

CAP [

EventReportBCSM (oAnswer)

EventReportBCSM (oDisconnect)

Hoodnoooon

1. (000 (InitialDP)

[] MSC (] InitialDP JQCAMELGW[]

1. 0000000 cAP [0 (DO00DooO00O)

SessionS [][]

SessionSvl.InitiateSession

SessionSvl.UpdateSession

SessionSvl.TerminateSession



2. [J0 InitialDP [ (IMSIOO0/000000000)
3. [J[] CGrateS SessionSvl.InitiateSession
4. 000000 mMaxUsage (OO000000000OCOD)

5. [] CAMELGW.SessionStore [JJ000 (ETS)O0 OTID 00000 CAP 000000 CAMEL -
<hex OTID> [ ID

6. (00000 CAP 000 MSC

SessionS (000000000 IMSIOO00000000 OO0OCOO0OO0 Destination[JServiceKey[]
MSCAddress[]CallingPartyNumber[]JCalledPartyNumber [J OriginID [0 IDO0

2. (000 (EventReportBCSM - oAnswer)

[0 oAnswer [00000000O000000 answered 000000 O 00

SessionSvl.UpdateSession 000000000 CGrateS 00000 OO OOO0€ €€ 0000000
000

3. 0000 (EventReportBCSM - oDisconnect)

0 oDisconnect [IO0OOOOOOOOOCOOCOOOOCOOCO terminatedOOOOOOOOO

SessionSvl.TerminateSession[JJJ00000000CDR [ CGrateS J000000000000000
Hoodd



MSCNWLR (gsm55F) CAMELGW {g=mSCF) CGrateS (SessionS)

D000 - InitialDP
InitialDP{IMSI, A-num, B-num, Servicekey)
SessionSvl.InitiateSession
MaxUsage: 30s
ol 58 B B AR AR AR A RS EARA RSN SE RS AR e
Continue (OI0] CAP DODOOOOM
R p——
0000
EventReportBCSM{ofAnswer)
SessionSvl.UpdateSession{Usage: Os)
MaxUsage: 30s
Sl o m e e m e mm i mammmm e m e
Continue
e R A
oono
EventReportBCSM{oDisconnect)
SessionSvl. TerminateSession{Usage: total)
COR 00
o R R A EE R AR R R
Releass
R
MSCAVLR (gsmS5F) CAMELGW (g=mSCF) CGrateS (SessionS)

CAMEL [] CDR []]

CDR [J CGrateS 0000000

e Account - IMSI (O0O00O00)

e Destination - 00000

e 0riginID - (0000 ( CAMEL-<hex OTID>)

* Usage - 0000000 (O)

e IMSI[]JCallingPartyNumber[]CalledPartyNumber
e MSCAddress - [J[] MSC

e ServiceKey - CAMEL OO0



il
0000000000000

1. 0 https://your-server:8087/camel request

2. 00 Initial DPOO00000/00/0000000 CAP O0000C0000000CO0 OTIDO
3.0 https://your-server:8087/camel sessions [JO000 initiated 000
4. [0 EventReportBCSM[][][] oAnswer JUJO000 answered[]

5. [J[] ReleaseCall[][][] 16 () 0000

0000 MSC 0000

000 MSC/VLR 00 CAMEL [0 (00000gsmSCF O00MO00000 ©mniSS7 [ InitialDP]
0 MSC 0000

ADD CAMELSERVICE:
SERVICEID=1,
SERVICEKEY=100,
GSMSCFADDR="55512341234", # CAMELGW (000
DEFAULTCALLHANDLING=CONTINUE;

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

0ooa

OmniSS7 0000 JSON 00000000000 omniLogger.JsonFormatter 00000000000
HO00000

# 0000000 CAP (0000 map_event [0
tail -f /var/log/omniss7/omniss7.log | jq 'select(.map event |
tostring | startswith("CAP:"))'



juoad

Prometheus []]
CAMELGW [J http://localhost:9090/metrics 00000
CAP []:

e cap requests total{operation} - 00000 CAP 0000000 snake_case[
initial dp[Jconnect[Jrelease call[]Jcontinue[]Japply charging[]

e cap request errors total{operation} - (000 CAP O0O00/00000

MAP / API []:

* map requests total{operation} - 00000 MAP [0
* map pending requests - (000 MAP TID 00000

M3UA STP [0 (O0O0O0O0 STP OM):

e m3ua stp routing failures total{reason} - [J0000000

# 00 CAP 00000
curl http://localhost:9090/metrics | grep cap requests total

# [0 InitialDP ([JOJ snake case []1)

curl http://localhost:9090/metrics | grep
‘cap _requests total{operation="initial dp"}'

joad

# M3UA 00000 (TLS API OO0 8445)
curl -k https://localhost:8445/m3ua-status

# 0 CAMEL OO0 (OO session count + [O00000O0O0)
curl -k https://localhost:8445/camel-sessions



00 /api/ocs-status[]/api/events [J /api/camel/sessions/count JUOOOOOOO
/camel-sessions([]

Hooo

0 config/runtime.exs Q0000000

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

000000 config/config.exs 0000000 JSONO

config :logger, :default formatter,
format: {OmnilLogger.JsonFormatter, :format},
metadata: :all,
truncate: :infinity

Hond
00: 0000 CAP [0

00= 000000000 MSC 0000 InitialDPQ
[o-

. M3UA 0000: curl -k https://localhost:8445/m3ua-status

1
2. MSC CAMEL 000 (D000OgsmSCF (0)

3. SCCP [0 (gsmSCF 00000000 CAMELGW)
4

- 00000 (OO SCTP [0 2905)

[1: CGrateS [][]

00= 00000 not configured[Jhttp error []J cgrates error[]



0o-

1. cgrates enabled: true [J cgrates url [JOJ0O000JSON-RPC [

2. 00 (IMSI 00000) 0000 CGrateS 0000
3. cgrates_tenant [] cgrates request type [JUJ CGrateS (00000
4. cgrates timeout [0 CGrateS 0000

00000000000DCOCAMELGW O000000000000000

U0 00000

(= EventReportBCSM [0 "00O000"O
00: OTID 0000000000

N0: 000000 OTIDOOQQD DTID/OTID [€€Y€ 00000

U= 0000
00: 00000 "0 InitialDP 00D
00: CAP 0000000000000

00= 00 CAP 00000 MSC 000000 PCAP 00000

tcpdump -i eth® -w cap trace.pcap sctp port 2905

il

CAMEL 0000 OmniSS7 0000 gsmSCFOO00

 CAP [JO00 (v1/v2/v3/v4) 00000000
* [0 CGrateS SessionS JSON-RPC API 000
* 00000 (Connect[JRelease[JContinueJApplyCharging)

 ETS (0000000 OTID [0



00 Web UI 00000000000
e 00000000 (Web Ul [J /camel-sessions API)

* [ CGrateS (] CDR (000000

0oooo

[0: OmMniSS7 CAMEL [J]
Oo0d: 1.1



0000000 OmnisS7 0000000000

il

vk Wy

Web Ul []]

Web UI 0 HTTPS 000 8087 0000000 force ssl 0000 TLSOOOO
https://localhost:8087/[]



i

000 config/config.exs OOOOOOOOOOO page_order OOOOOOOOOOCOOOOO

00 (/application) - 0000000000

00 (/configuration) - 0000000

S$S7 [0 (/events) - 00 SS7 00000000

0000 (/legs ) - 0O0O0OO

SS7 000 (/client) - 000 MAP 0000000

000 (/m3ua) - M3UA/M2PA 000

00 (/routing) - 000000000

0000 (/routing test) - OOO0O0OOO

SMSc (] (/smsc_links) - 000000 (SMSc)

SMSc [ (/smsc_subscribers) - 00000000 (SMSc)

HLR [0 (/hlr_links) - HLR 0000 (HLR)

00000 (/subscribers) - 000 UpdateLocation 000

CAMEL []] (/camel sessions) - [J0 CAMEL 0000 (CAMEL GW)
CAMEL 0000 (/camel request) - 000 CAP 00000 (CAMEL GW)



e MSISDN/IMSI [ (/msisdn imsi test) - Q0000000

00 Web Ul

1. f00000Ooa
2. J000000000 808700000 https://localhost:8087/[]

3. (00000000

Swagger API []]

000 API OO0 MAP OO0 AP O HTTP O 9090 OO0
http://your-server:9090/swagger

Web UI [

Web Ul 000 config :control panel, ControlPanelWeb.Endpoint [O00000000
config :control panel [[]



config :control panel, ControlPanelWeb.Endpoint,
force ssl: [rewrite on: [:x forwarded proto]],
server: true,
url: [host: "0.0.0.0", path: "/"],
https: [
port: 8087,
keyfile: "priv/cert/omnitouch.pem",
certfile: "priv/cert/omnitouch.crt"

]

config :control panel,
page order: [

"/application", "/configuration", "/events", "/logs"
"/client",

"/m3ua", "/routing", "/routing test", "/smsc links",
"/smsc_subscribers",

"/hlr links", "/subscribers", "/camel sessions",
"/camel request",

"/msisdn_imsi test"

]

0000



ad

ControlPanelWeb.Endpoint.url.host

ControlPanelWeb.Endpoint.https.port

ControlPanelWeb.Endpoint.https.keyfile

ControlPanelWeb.Endpoint.https.certfile

ControlPanelWeb.Endpoint.force ssl

page order

0o Ho0oo0oooooa

—

—

s [ Y |

0d

IIO-O-G'OII

8087

“priv/cert/omnitouch. pe

"priv/cert/omnitouch.ct

[rewrite on:
[:x forwarded proto]]

aod



jooo

000 Omnilogger.JsonFormatter (000 JSON O00000000000CCOOO0O
Logger.metadataJ0000000000STP 00 OPC/DPC/GTsOO0000/0 MSISDNsOQ otid/[
(9€©0000000000 config/config.exs 0000

config :logger, :default formatter,
format: {OmniLogger.JsonFormatter, :format},
metadata: :all,
truncate: :infinity

0oooooooa

config :logger,
level: :debug # [JJ: :debug, :info, :warning, :error

0000



ad 0d

: Llogger. level :debug

{OmniLogger.JsonFormatter,
: logger.default formatter.format

:format}
0
a/
: logger.default formatter.metadata 0 ;all
a
0
a/ —TI—
: logger.default formatter.truncate 0 :infinity
a
OmniSS7 000 HTTP OO0
1l a0 1l 0
MAP [ . .
AP 9090 HTTP MAP /api/* 000/swagger[]/swagger.json[]/mef
JSON [ 0000 ( /api/status[]/api/m3ua-
API 8445 HTTPS status[]/api/routing[]/api/subscribers[]/api

(api_ex) sessions[]...)



MAP API []J[] URL

http://your-server:9090/api

joad

e 200 -

* 400 - 00
* 504 - (000

OpenAPI []]

http://your-server:9090/swagger.json

HUoan
Prometheus [][][[]

http://your-server:9090/metrics

Hooood

M3UA/SCTP [0

+ SCTP 00000
« M3UA ASP 0000

* /000000000

M2PA ][]

* O000OOODOWN — ALIGNMENT = PROVING - READY[]
* [O0000/00000000



* 00000CCOO0oooScTPO

STP 00

* J000000/00000
* (0000000
* JO000000OO0

MAP 00000

* (00000 MAP [0
* (00000000
* 0000000

CAP [

» 00000 CAP OO
« CAMEL 0000

SMSc (][]

* [Joo0
* 000
* 00000

Grafana [

OmniSS7 [J[]J Prometheus [] Grafana [][][]

Hond
0000

1. 0000

o (0000 VLAN [J



° 000000000
o (000000000 scTp

2. Web Ul [

o 000000 TLS
o QU0bioooooOO
° [oood e

3. API [

o [J00ddd
o [0 API [0 OAuth

o (000000000

joad

1. TPS [

o (0000 TPS
o Q00o0O
o [0 SCTP 000

2. 00000

o [0 SMS [J0 API 00000 5 00000
o [JJ auto flush tps [] auto flush interval [JO00000

o (00000000

3. M3UA ]

o [0 SCTP 0000
o 00000
o (0000000000



0000000 SCTP 00
000 SCTP 0000

SCTP 000 SCTP 00000O0OCOOO M3UA O000000OOOCCOOD000000D 1P 00000000
0ooo0ooooooo

0000

* J00000000DODOD0O00SCTP QU000DOD0ODO00000
+ [00000000DO0000O - SCTP 0000000000

+ [0000000COOD00DC0000C NIC OO

* J0000SCTP JU00CO00DUO0ODO00000

joad

000 M3UA e<€00000 P 0000SCTPQ

1. (0000 reO0000000000O0CO 1P OO

2. (J0000SCTP 000D000OUDOODO0oO0oOoD
3. (0000000000000C00SCTP QU0oooon

4. J00000000DODOOO0OO0OODOGOO

5. (0000000000O0000SCTP 000o000oo0ooon

il

SCTP [J000COO 1P 0000 0OO0O 1P 0000000

0o PO00n

# 00 IP - 0000
local ip: {10, 179, 4, 10}

00 1PO000000



# 00 IP - 00000
# 000 IP 00 IPOOO IP OO0OO0C
local_ip: [{1e, 179, 4, 10}, {16, 179, 4, 11}]

jooo

Ho0oo0odooooooooa

00000 role: :server [N00000000000COOOCCOO000000 remote ip (00 OOOO
- J00000000 SCTP OOpSCTP INITOD 1P 0000000000

0000 STP 00 SCTP INIT (00000 IP 0000000SCTP 000000000000000000€ € €1
0 1P 000 remote_ip 0000000 role: :client[000000000

000

# v 00 - 00000COO remote ip
%&#123;

role: :server,
remote ip: &#123;10, 0, 2, 100&#125;, # 00O
# ...

&#125;

# x [0 - 0000000O0O00ODOOO
%6&#123;

role: :server,

remote ip: [&#123;10, 0, 2, 100&#125;, &#123;10, 0, 2,
101&#125;1, # 00O

# ...
&#125;

00 10000000 STP 000000000 - 000



# STP 0000000000000
config :omniss7,

m3ua peers: [
%{

peer id: 1,
name: "Partner STP Redundant",
role: :client, # [0 - 0000OOO
# 000000000 IP 00000
local ip: [{213, 57, 23, 200}, {213, 57, 23, 201}],
local port: 0,
# 0000000000 - d00o00o000000
remote ip: [{213, 57, 23, 100}, {213, 57, 23, 101}],
remote port: 2905,
routing context: 1,
point code: 100,
network indicator: :international

00 20000000 MAP 00

# 00000 MAP 00000
config :omniss7,

map_client enabled: true,
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :hlr client asp,
# 0000000 IP Q000000
local ip: [{10, 0, O, 100}, {10, O, O, 101}1,
local port: 2905,
# 00 STP 000000
remote ip: [{10, O, O, 1}, {10, 0, O, 2}],
remote port: 2905,
routing context: 1

00 30000000 STP OO0



# 0000000 STP OO
config :omniss7,

sctp handler: %{
enabled: true,
# 000 IP 0000000
local ip: [{172, 16, O, 10}, {172, 16, O, 11}],
local port: 2905,
point code: 100

00 4000000 - DO00o00o0booooog

# 0000000 HLR 00000
config :omniss7,

m3ua_peers: [
%{

peer id: 1,
name: "HLR",
role: :server, # [JJ - HLR 00000
# (00000000 IPOODOOOOO
local ip: [{1l0, ©0, 1, 10}, {10, O, 1, 11}],
local port: 2905,
# 00000000 - HLR 0OOOO SCTP INIT [0 IP
# SCTP 0000000000 HLR OO0 IP
remote ip: {10, 0, 2, 100}, # 00 IPJO00OOCO
remote port: 0, # U00O00OOOO
routing context: 1,
point code: 100,
network indicator: :international

00 SO0000000oon



# 000000000000
config :omniss7,

m3ua peers: [

# 00000 - 00 IP

%{
peer id: 1,
name: "Legacy STP",
role: :client,
local ip: {10, 0, 0, 1}, # 00 IP OO
local port: 0,
remote ip: {10, 0, 0, 10},
remote port: 2905,
routing context: 1,
point code: 100

aooo - 000
{

peer id: 2,

name: "Redundant STP",

role: :client,

local ip: [{10, 0, O, 2}, {10, O, O, 3}]1, # IP [0
local port: 0O,

remote ip: [{10, O, O, 20}, {10, O, O, 21}],
remote port: 2905,

routing context: 2,

point code: 200

H

o°

Hooooo

00 100 NicOooond



OmniSS7 000 |

eth0: 10.0.0.100 — |
ethl: 10.0.0.101 —] |

|
o
e
®
=

0o

local ip: [{10, 0, O, 100}, {10, O, O, 101}]
remote ip: [{10, 1, O, 1}, {10, 1, O, 2}]

0o

* (00000 NIC 000
+ 000000000000
» J00000O0O 10

00 200000

# [0 NIC
# 00000



omniSS7 00 |

eth0: 192.168.1.10 — |
ethl: 192.168.2.10 —| |

g@ | |
|
]
| |
| |
192.168.1.0/24 192.168.2.0/24
| |
| |
I A Y 1
| sTP A | | STP B |
| .1.100 | | .2.100 |
I L |

0o

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

0o

* (0000000
* [0000000
* 0000000

NN

OO00C0oOOD0OoOO0NOo0Oa

0o0oon

[info] SCTP 0O0UOOOOOO 2 OO0 IP
[info] STP 00000000000 2 0OOO IP

0ooooooo



[warning] [MULTIHOMING] [0 10.0.0.100 [OOJJgd Partner STP

(assoc id=1) OO00OO
[info] [MULTIHOMING] [0 10.0.0.101 000000 Partner STP (assoc id=1)

a00a
[info] [MULTIHOMING] [0 10.0.0.100 [O00000 Partner STP (assoc id=1)

0oooa

Web Ul ][]
Web UI 0000000000

M3UA (0000

e OO IPOOOO 10.0.0.100
e 0 POO00 10.0.0.100 (+1) [] 10.0.0.100 (+2)

* (00000000 1P 00/o00

joad

1. 0000

* (0000 NI 0000000

+ [00000 Oo0o0oo0

* 0000000000 DOoOoooa

* 000000000 - DOOCOOOOOn

2. IP 0000

* (00 1P 00 1P - 000000000000
* (0000 - DO0OoCoo 1e
* 0000000 - 0oooooooodooooa

3. 00000



# 00000000000
sudo ip link set eth® down

# (0000000000
tail -f /var/log/omniss7.log | grep MULTIHOMING

# 00000
sudo ip link set ethO up

4. 00000000

+ [(000000000OOOO 1P
+ JO000000000OO
* [O00COO00O0OODOOOOOO

5. 00000

# 0000000 IP @eQ SCTP
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

joad

Oo0oo0ooOo

0000000 PO0000a

0o

1. 00 Erlang SCTP [J00erl -eval 'gen sctp:open(9999, [binary, {ip,
{127,0,0,1}}1)."

2. 0000 SCTP OO0 Usmod | grep sctp

3. 000000 SCTPOsudo modprobe sctp

4. 000000000 PO ip addr show

Oo00o0o0Oo

0o000000000ODO000



ooo

1. 00 SCTP 0000

2. (000000000000

3. (00000000 1P 00 SCTP
4. 00 SCTP 000000

0o00o0o00a

0o0oon up O DOWN 000000
oo

1. 00000 - 000000
2. SCTP 00000 - DOOOOO
3. (0000 SCTP OO0
4. 00000 MTU 00

joad

* J0000SCTP Q000000

* [O00000OOCOOOOO0

* (0000000000 1 00o00oo0O
* (0000000000

i

- (000000 'P OOO0D@ @00

* 0000000000 1P 00 1P 000

* 00000000 STPOHLROSMSc [J MAP (00000000
e Erlang (00000000 SCTP [J Erlang

Joodo
ooonn

« M3UA 000



* MAP 0000
* API OO0
* 000000

0oooo

« M3UAQD> 100
« MAP 00 > 10%
- 000 > 1000
« AP0 > 5%

Houoon
000000

Oo0Of0oObbooiotooOoo0a

0000 ( :logger)

config :logger, :default formatter,

format: {OmniLogger.JsonFormatter,

metadata: :all,
truncate: :infinity

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

:format},

:warning |

.error



ad ad

: Logger. level 0 :debug

OmnilLogger.JsonFormatt
: logger.default formatter.format L [ { 99
[ :format}

: logger.default formatter.metadata b rall

:logger.default formatter.truncate 0 rinfinity

Web Ul [][] ( :control_panel)



config :control panel, ControlPanelWeb.Endpoint,
force ssl: [rewrite on: [:x forwarded proto]],
server: true,
url: [host: "0.0.0.0", path: "/"],
https: [
port: 8087,
keyfile: "priv/cert/omnitouch.pem",
certfile: "priv/cert/omnitouch.crt"

]

config :control panel,
page order: [

"/application", "/configuration", "/events", "/logs"
"/client",

"/m3ua", "/routing", "/routing test", "/smsc links",
"/smsc_subscribers",

"/hlr links", "/subscribers", "/camel sessions",
"/camel request",

"/msisdn_imsi test"

]



ad

ControlPanelWeb.Endpoint.url.host

ControlPanelWeb.Endpoint.https.port

ControlPanelWeb.Endpoint.https.keyfile

ControlPanelWeb.Endpoint.https.certfile

ControlPanelWeb.Endpoint.force ssl

page order

SCTP SocketHandler [J[] ( :omniss7)

—

OO OO =3

ad

"0.0.0.0"

8087

"priv/cert/omnitouc

"priv/cert/omnitouc

[rewrite on:
[:x forwarded proto

0o



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

o 0O
ad 0d
o0 0O
sctp handler.enabled g U false
: [ {127, 0, 0,
sctp_handler.local ip 0
O 1}
O
sctp handler.local port 0 U 2905
: 0
enable gt routing 0 b false

M3UA (00000

ad

00000 STP 00

0oog M3UA [0 1P

M3UA [J SCTP [J
[

Oo0oooon



0d

peer id

name

role

local ip

local port

remote ip

remote port

routing context

point code

network indicator

M3UA (0000

0d

gd

0d

0d

0d
0d

0d

0d
0d

0d

0d

gd

0d

0o

0o

:client

0oo

:client

0o

:client

0o

0ooo0oooo

00000000

:client [] :server

0o IPO000{1e, e, o, 1} 0000
[{1e, 0, ©, 1}, {10, 0O, O,
23100

000000 0oooo

00000 'PO000 {10, o, 6, 10} 00
gor{ie, o, e, 10}, {10, 0, O,
1131 (1

0oooooa

M3UA 00000

SS7 [0

:international [] :national



0d

dest pc

peer id

priority

network indicator

M3UA GT (0000

0d ad
gt _prefix gad
peer id N
priority 0o
description [00
source ssn N
dest ssn 00

MAP [JJ000 ( :omniss7)

0d

gd

0d

0d

0d

ad

0d 0d

0 0000

0 000000000

0  000000000ODO000C

[ :international [] :national

ad

0o00o0oooo

00000

0000

0o00ooooa

000 SSN Ooooo

000 SSN 00000



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



0d

map client enabled

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

000000 ( :omniss7)

0d

false

IIASP n

{MapClient,
:handle payload,
[1}

:map_client asp

2905

2905

g

00 MAP
0oooo

M3UA ]

0o
0 "ASP"

O
"SGP" []

0ooooo
0o

0ooodo

0o 1P 0o

0d SCTP
ad

ad
STP/SGP
IP

0d SCTP
ad

M3UA ]
aooo



config :omniss7,
auto flush enabled: false,
auto flush interval: 10 000,
auto flush dest smsc: nil,
auto flush tps: 10

ad 0o

auto flush enabled U0

auto flush interval 10

auto flush dest smsc  [J00/nil

auto flush tps 00

HTTP API [ ( :omniss7)

00000000 HTTP API 000000000000

config :omniss7,

0d

ad

false

10000

nil

10

ad
Oo0o00o00o0
0000 €€ 0000
000 SMSC Ooonil = 000

Ooooooa

smsc_api base url: "https://omnimessage.example.com:8443",

smsc_name: "omni-smscO0l" # [O0000000COO0

API ]



00 R 1l

0

smsc _api base url 0 [ "https://omnimessage.example.com:8443"
0
0

smsc_name 0 [0 [O0ooo
0

000 API 000

e POST /api/frontends - J000000000OO

* POST /api/messages raw - 000 SMS O
* GET /api/messages - [JUOO0OO0O smsc (0
e PATCH /api/messages/{id} - J000O0O0OOO
e PUT /api/messages/{id} - 000000

e POST /api/events - 00000

e GET /api/status - 000000

nooon
0000000000000 AP 000000000 85 0000000000 €€

* 00000000000 ss70
* 000

* 0000000

* [000SON Ooo

0000

* 0000000000000 ssL oo
* HTTP 00 5 0000



* 0000000 150 8601 [0
* API[JOJSON [000/0000

Juod

OmniSS7 [] Omnitouch [JO0000



00000000 ©OmnisS7 0000000000

[
1

© o N ULk W

I T e = T = =
o U s WN F O

il

OmniSS7 (00000000000000000

« STP [J0 - 00O0OCOO
* HLR [J0 - 0000000000000




* SMSc [ - 0000000000
« CAMEL GW []] - CAMEL 0000000000

O00000000000€ €€ (100 00000000 HLR + SMSc

Juoa

OmniSS7 I00000C0O00000000O0OOECOO00000000000COOO0

0o 0d

00 / 00000 000000C0000000000 < api_ex
REST 0000000OO0O000OC0OOO

config/config.exs

config/runtime.exs

00 4 DO0O00OCOOCOO00O0DOO0000CO
(0000)
HO00D0000RDODO00OR0O0000a
Ansible/Jinja 000000000000CO00CO0O0
GTOOOOOM3UA 000 AP 000000

config/runtime.exs

(000)

config/config.exs

(00000O)

aooo
0o

0ooto
0o

0d

ooooa
00000
0ooa

0000 OmniSS7 [

00000 000000000 config :omniss7, ... OOOO000000000C OO0O

config/runtime.exs 000000 config/runtime.exs O00000000C0000C00OOO

Oo00o0o00o0a



00000000000 Application.get_env(:omniss7, ...) 00000000CO0COOOOOOCOOO
Oo0oooooa

Huoood

IENENENEN
O
0 0 (] 0l {0
map_client enabled g false [0 MAP 000 M3UA [0 00
hlr mode enabled g false [J0 HLR OOOO HLR
smsc_mode enabled g false  [JJ SMSc (000 SMSc
cap_client enabled a false 00 CAMEL 000 CAP 00 CAMEL
0 0 GW
d CAMEL
camelgw mode enabled false [0 CAMEL 0000
0 GW
ussd gateway enabled a false 00 USSb 0 ussbD GW
d OHTTP/JSON OO0
NN

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



HLR 000

HLROOOOOOOOOOOOOOO

HLR API []]

0o

hlr api base url

hlr api status path

hlr service center gt address

smsc_service center gt address

ad

"/api/status"”

0d

[0 HLR API [

NN

hlr api base
000000 HLR [
000000 HLR |
[0 /hlr-links

REST 00000

[] UpdatelLoca

000000 HLR C
O

[] SRI-for-SM [
0 SMSC GT [

SSL (00 00 htr_api_verify ssl 000000O0000COOC0 APOOO TLS OOOOCOO

rapi (00 verify ss1 000000
0oo

il



config :omniss7,
hlr api base url: "https://omnihss.example.com:8443",
hlr api status path: "/api/status",
hlr service center gt address: "55512341111",
smsc_service center gt address: "55512341112"

AlertServiceCenter []]

00000 UpdateLocation [JOHLR JO00 SMSc GT I alertServiceCenter (000000000
a0dan

00 00 00 g 00
0 00
1L7_STISE_GIErE_gee o ] 0 alertServiceCer
000 000 SMSc 0000
hlr_alert location expiry seconds  [][] 172800 [] TRITNRN VR,
0000000 O 000

0o

config :omniss7,
hlr smsc alert gts: [
"15559876543",
"15559876544"

1,
hlr alert location expiry seconds: 172800 # 48 [

MSISDN & IMSI []]

0 MSISDN (000 IMSI 000000000000000000000 O



ad ad

hlr _imsi plmn prefix [ "50557"

hlr msisdn country code [] "61"

hlr msisdn nsn offset 0

hlr msisdn nsn length 9

0002 0000000

config :omniss7,
hlr imsi plmn prefix: "50557",
hlr msisdn_country code: "99",
hlr msisdn nsn offset: 2,
hlr msisdn nsn length: 9

0003 000oooa

config :omniss7,
hlr imsi plmn prefix: "50557",
hlr msisdn country code: "999",
hlr msisdn nsn offset: 3,
hlr msisdn nsn length: 8

. 00
00 IMSI 000 PLMN 00

. OMCC+MNC[]

; IMSI-MSISDN 00000000
000

. MSISDN [J NSN 00000000
0000000000

- [0 MSISDN 000000000000

[

# MCC 505 + MNC 57
# [0 2 0066600

# 00 2 00000
# 00 9 0 NSN

# MCC 505 + MNC 57

# 00 3 00000

# 00 3 00000
# 00 8 0 NSN

0000 nsn_offset (JO000OCOOOO0OCOOO NSNOOOD

e 0000 "9"01 00 = nsn_offset: 1
e 0000 "99"02 OO - nsn_offset: 2



e OO0 "999"03 0 — nsn_offset: 3

InsertSubscriberData (ISD) []]

[ UpdateLocation (JU000 VLR 0000000COO00O0 1SD 000000000O0000O

[
I
a 1l

0
isd network access mode B :packetAndCircuit
: [
isd send ss data . true
: . 0
isd send call barring 0 true

0o

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

CAMEL [

0000 CAMEL 0000000000000 CAMEL O00000DO0000000O

NN
[ : packetAndCi

[ :circuitOnly

00000000000 1SC

00000000000 1St



1l il
I 0

: a

camel service key 1 11 110 0 005

. : : 0 CAM

camel trigger detection point ] :termAttemptAuthorized 0 o
a

camel gsmscf gt address 0 (0000 GT) 0 CAM
a

0o

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

00 VLR [
O00000000000000000000/00000 PRN 00000000000 0
o0 o0 00 o0 o0

home vlr prefixes i ["5551231"] [ 000007000 VLR GT [0

ooo

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



SMSc 000

Oo00o0o0Oo

SMSc API ]

0o 0o

smsc_api base url 0 "https://omnimessage.example.con

smsc api status path [ "/api/status"”

—

SmscC_name “{hostname} SMSc"

smsc_service center gt address

—
1

SSL (00 00 smsc_api_verify ssl 000000O0000COOO APIOO0O TLS OO00OCO
rapi (00 verify ss1 (00000 il

0o



config :omniss7,
smsc _api base url: "https://omnimessage.example.com:8443",
smsc _api status path: "/api/status",
smsc_name: "ipsmgw",
smsc_service center gt address: "55512341112"

00000000 5 000000000 SMS. FrontendRegistry (0000

Huooon

0d od oo gd 0o

auto flush enabled 0l true d 0000 sMS 0000

auto flush interval 00 10 000 [] 8{{{m{m(m(m(m(m(M

auto flush dest smsc [0 - 0 0000000 sMsC 0
auto_flush_tps ad 10 0 O000000C0/00
aoo

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

STP 000

M3UA [J000000000000DO0000000C0O00O O



00 STP [0

0o

sctp handler.enabled

sctp handler.local ip

sctp handler.local port

sctp handler.point code

0oooo ead

config :omniss7,
sctp handler: %{
enabled: true,

I [ —_

-

0o

false

{127,
0, 0,
1}

2905

local ip: {10, 179, 4, 10},

local port: 2905,
point code: 100

}

0oosCTP 00000

0o

0o
0o
ad

0d

0000 SCTP
SocketHandler [J[]

00000 1P 00000 IPg{1e,
0, 0, 1} 0 SCTP OO
Qo] IPJ[{10, 0, O,
1}, {10, 0, 0, 2}]

0000

0 STP [0 SS7 000



config :omniss7,
sctp handler: %{
enabled: true,

# 00 IP 0000

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

point code: 100

00000 SCTP 0000000000000DO0G i

Huooon

0d 0d ad 0d ad

enable gt routing [JJ false [J 0 PC 00000 GT 00O

0o

config :omniss7,
enable gt routing: true

M3UA/M2PA (1000

00000 m3ua_peers 0000000 M3UA [ M2PA [0000000OCOO000OCO
[

Oo0ooood



ad

peer id

name

protocol

role

local ip

local port

remote ip

remote port

routing context

I s [ I O = I [ s |

—

ad

:m3ua

:client

ad

0o0dooooa

0ooooooo

00000 :m3ua [ :m2pa

0o

[[]:client[]:server[]:a
[ :sgp

Ooooooo e 0o

00 SCTP OOOM3UA[2905]
M2PA[]3565[]

0o 1P 00

00 SCTP [0

M3UA 000000000 M3UA



1l 0 1l 0 1l
: 0
point code 0 - 0 Jodoo
network indicator - :international [ DDDDQD ‘international |
:national
initiate connection g true 0 0000 SCTP OO
M2PA (0000
1l oo 0O 1l o
adjacent point code [J - OOM2PA]  OO0O0O0O0OO
NN NEN

M2PA 000 SCTP.SocketHandler 000000000000 M2PA 000000CO0000CCO0000CCO
0000 SCTP 0000000000000 O

UOOM3UA (0000



config :omniss7,
m3ua peers: [
%{

peer id: 1,
name: "HLR East",
protocol: :m3ua,
role: :sgp,
local ip: {10, 179, 4, 10},
local port: 2905,
remote ip: {10, 179, 4, 20},
remote port: 2905,
point code: 100,
network indicator: :international

0O0oM2PA 0000

config :omniss7,
sctp_handler: %{
enabled: true,
local ip: {10, 179, 4, 10},
local port: 3565,
point code: 100
},
m3ua_peers: [
%{
peer id: 2,
name: "M2PA Link STP West",
protocol: :m2pa,
role: :client,
local ip: {10, 179, 4, 10},
local port: 3565,
remote ip: {10, 179, 4, 30},
remote port: 3565,
point code: 100,
adjacent point code: 200



M3UA [J0000

HodOtobdoototobdobtotobooona

0d 0o o0 0o ad

m3ua_routes OO0 [1 0  OO0COOOOOOOCOOCOOOOOOCOOOOOOCOC

00000 00 m3ua_routes OU000UOCOOO0OOOC

e dest_pc[00000CO0O0
* peer_id 000000 1DO0OO

* priority 00000 - OO0 = OO0COCOOO
* network indicator 000000000 : international []J :national

0o

config :omniss7,
m3ua_routes: [

# 00000 1 000 PC leendndooo

%{dest pc: 100, peer id: 1, priority: 1, network indicator:
:international},

# 00000 2 000 PC 200

%{dest pc: 200, peer id: 2, priority: 1, network indicator:
:international},

# 00000000 dest_pc O0O000000

%{dest pc: 300, peer id: 3, priority: 1, network indicator:
:international},

%{dest pc: 300, peer id: 4, priority: 2, network indicator:
:international}

]

M3UA (00000

00000000000000O0D SCCP 0ino0iD0obOnooooa



0d 0d 0d ad 0d

m3ua_gt_routes [000 [] <©€€ [0000000000000000

00000 00 m3ua_gt_routes [0O0OO00OCOOCOO
0000

gt prefix[00000C0000CO00OC - OOOOOOOO
* peer_id 000000 1DO0CO - 00 0 OOO0OO

* priority 00000 - OO0 = OOOOOOOCO

* description[0000000CO0OO

poooood

 source_ssn 00000000000
 source_tt 00000000000
 source_npi 0000000000000
* source nai[00000000CCO00O

0oooooa

* dest_ssn 00000000 SSNOOOO
* dest_tt[J00000CO0000CCO0
* dest_npi[0000000CO00000COOCO
 dest_nai[J000000C00000COOCOOOO

* route_on_ssnJI0000000000000 SSNOOOOOO false[0O0OO GT OOOOD false
00000000 GTTOITU-T Q.714 §2.4(0000 STP 0000000CO0D SSN 000000 true(

0o O
0ooa

« 0000 (TT)0 0=0001=0002=0003=0000

« (000 (NP1 0=[]1=ISDN(E.164)]6=[](E.212)
« 0000 (NANQ 0=0001=0003=0004=00

« 00000 (SSN)[ 6=HLRJ7=VLR[8=MSC[9=EIR[]]



ooo



config :omniss7,
m3ua gt routes: [

# 100000
%{gt prefix: "1234", peer id: 1, priority: 1, description: "[[]

00"},

0"},

%{gt_prefix: "44", peer id: 2, priority: 1, description: "[O0(

# 000000

%{
gt prefix: "61",
peer id: 3,
priority: 1,
description: "OOOOOOOTT 0-1 OO",
source _tt: 0, # OO0 TT=00000
dest tt: 1 # 000 TT=10000

}

# NPI [0
%{
gt prefix: "49",
peer id: 1,
priority: 1,
description: "[OO0OOO-ISDN NPI [OO",
source npi: 6, # [0 NPI=6[0/E.212[]
dest npi: 1 # 00 NPI=1[JISDN/E.164[]
}

# 00000 SSN [0
%{
gt prefix: "86",
source ssn: 8, # [J0 SSN=8[JMSC([]
peer id: 3,
dest ssn: 6, # (00 SSN=6[JHLR[]
priority: 1,
description: "[000000CCO0",
source tt: 0O,
dest tt: 2,
source npi: 6,
dest npi: 1,
source nai: 4,
dest nai: 3



# [0/0000
%{
gt _prefix: ""
peer _id: 1,
priority: 99,
description: "[O00000"
}
]

CAMEL 00000

CAMEL 000CAP 0000O00OCO

CAMEL (100

[0 CAMEL/CAP 000 000 cap client enabled: true []
camelgw mode enabled: true[]]

CAP 000
0
N 00 00 0 00
CAP . D v3
cap version oo v2 1 00000 :viQd:v20:v
0 :v4d
CAMEL SCF
camel gsmscf gt address BI:I EED_II;I)DD 0 - 00000 gsm 00
CAP 0000

e :v1 - [J0000 OID: 0.4.0.0.1.0.50.0

« :v2 - [J0000 OID: 0.4.0.0.1.0.50.1000 - 000000
« :v3 - 0000 OID: 0.4.0.0.1.21.3.4



e :v4 - [JJ000 OID: 0.4.0.0.1.23.3.4

000 00000000 OIb f00ooUb0obOooobooooon

0o

config :omniss7,

cap client enabled: true,

camelgw mode enabled: true,

cap_version: :v2,

camel gsmscf gt address: "99988411553"

CGrateS []]

0 CGrateS JU0000000COO0/000000O

0o

cgrates enabled

cgrates url

cgrates tenant

cgrates request type

cgrates timeout

0o

false

“cgrates.org"

“*prepaid"”

5000

0o

0o
0o
ad

0d

[0 CGrateS [][]

CGrateS JSON-RPC [JJ U

CGrateS [J0000

aoo
00 "*prepaid" []"*postg
0 "*pseudoprepaid"

CGrateS (0000000



ooo

config :omniss7,
cgrates enabled: true,
cgrates url: "http://localhost:2080/jsonrpc",
cgrates tenant: "cgrates.org",
cgrates request type: "*prepaid”,
cgrates timeout: 5000

CAP M3UA [

CAMEL 0000000 M3UA 000 CAP OO0

0d oo

CAP M3UA 00000 map_client m3ua [0
00000000 opc O dpc 00O

cap client m3ua . -

0o

config :omniss7,
cap_client m3ua: %{
mode: "ASP",
callback: {CapClient, :handle payload, [1},
process name: :camelgw client asp,
local ip: {10, 5, 198, 200},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 4,
opc: 5013, # 0000
dpc: 5011 # 0000



0000 NAT [

00000000D000DODOOCO00D0D0ODOD0000 GToiiooboooit = Oooobooootoootooag

000000 = 00000RO0000D00000n 0
0d 0d 0o 0o 0o
gt nat enabled [ false [J 00/00 GT NAT OO
gt_nat_rules gooo - [l 0000000 0000000 GT NAT 0000

00000 00 ot_nat_rules OOO00000O00COOCO

* calling prefix[J0000 GT O0O000OCOOOO
* called_prefix[J0000 GT 0000000OOOOO
* weight 00000000 = 000000 - 0OO100
 response gt [IHI000000C00CO0O

0ooood

1. 000 weight JO0O000 = O00O00OO
2. (0000000OOD0O0COOOoO
3. calling prefix [J called prefix J00000000000OO

0o



config :omniss7,
gt nat enabled: true,
gt nat rules: [
# 00000000COCO “8772" (0O0OO “555"

%{calling prefix: "8772", called prefix: "555", weight:

response gt: "111111"},

# 0000000000OOO 8772
%{calling prefix: "8772", weight: 10, response gt:
"99988411553"},

# (00000000000 "555°
%{called prefix: "555", weight: 10, response gt:
"00088411554"},

# 0000000 “8773"
%{calling prefix: "8773", weight: 10, response gt:
"90088411554"},

# J00000000000000000
%s{weight: 100, response gt: "99988411555"}

]

0oot0ooobodooooa O

M3UA [0

MAP 000000 M3UA 00000000000CO00000 O



map_client m3ua.

map client m3ua.

map client m3ua.

map_client m3ua.

map client m3ua.

map client m3ua.

map_client m3ua.

map client m3ua.

map_client m3ua.

ad

mode

callback

process name

local ip

local port

remote ip

remote port

routing context

opc

I |

I [ [ o | O I [ s

O

O

0d

2905

2905

5013

©o

0o0od "Asp*

0000/000 {Me
:handle pay

0oooooo

0o0ooo e ac
0, 0, 1} 00
goor{ie, o,
{10, 0, O,

00 SCTP OO0

00 STP/SGW
{10, 0, O,
({10, 0, 0O,
0, 0, 11}]

00 SCTP [

M3UA 0000

00000 MAP L
Hoooooooo




ad

map_client m3ua.dpc

map client m3ua.receive watchdog

map client m3ua.receive watchdog idle

0oooo regn

config :omniss7,
map_client m3ua: %{
mode: "ASP",

callback: {MapClient, :handle payload,

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,

opc: 5013, # 00000 (2-114-5)
dpc: 5011 # 00000 (2-114-3)

0d

5011

true

15

[1},

©o

00000 MAP L
Oo0000000ar

00 ASP 0000
ENEN
receive wat
000000 SCTE
U0000 false
g

Hoooooooo
SCTP 0000
0o0oooooao

receive wat

true OO0

O00000X-Y-z 0000000000000 (X * 2048) + (Y * 8) + z[J0OO2-114-5 =

(2 * 2048) + (114 * 8) + 5 = 5013(]



OOosCTP Ooooo

config :omniss7,
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :hlr client asp,

# 0000 IP 0000
local ip: [{10, 179, 4, 11}, {10, 179, 4, 12}],
local port: 2905,

# (000 IP OO STP (0

remote ip: [{10, 179, 4, 10}, {10, 179, 4, 20}],
remote port: 2905,

routing context: 1

00000 SCTP 00000U00DD00000000 i

Hooon

00000 00 SCTP 0000000O0N000CO0OOD0000000000 ESTABLISHED (000000000000
OO00C0OCOODUOCOOCOOOOobObObHOONOCoO0Oo0OE

000000 SCTP 0000000O000O000O M3UA BEAT [OONOTIFY 000000O00O
OM3UA BEAT [0000SCTP 000000CO00O0000CO SG DUDOODO0OOU00ODOO M3UA
BEAT [I00I0OMOOOOOOOOOOOOOOOO

0
1l 0 1l 1l
: [ 000000000000 false 000COCOO0OOO
receive watchdog true
[ 0000SCTP 000000000000
receive watchdog idle 0 15 DDDDDDDD‘?(?‘NIHHHIHHHHHHHHHHHI
[ receive watchdog: false [JO0000

00000 ASP 0000000


https://datatracker.ietf.org/doc/html/rfc4666#section-3.8
https://datatracker.ietf.org/doc/html/rfc4666#section-3.8

config :omniss7,
map_client m3ua: %{

mode: "ASP",
local ip: {10, 179, 4, 113},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1,

receive watchdog: false # 00 - 00 SG J0000oO

0oob00ooooa

config :omniss7,
map_client m3ua: %{

mode: "ASP",
local ip: {10, 179, 4, 11},
local port: 2905,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1,
receive watchdog: true,

receive watchdog idle: 30 # [0 30 0000000000015 OO

SCCP 0000

OmniSS7 J00000000000C0000 SCCP 00D0000000SSTOOITU-T Q.714 §5.3.4[00

local subsystems [(JO0000000000000000SSNOOOO0O SSN 0 SST 0000 Subsystem-
Allowed (SSA)JO00O SSN 000 Subsystem-Prohibited (SSP)[]



0o 0d 0o 0d 0d

0000 SST O0000o sccp
0o SSN[] :all 000000000000
local_subsystems  ~ :all €9 [N000000000000000000000
SSN 000000000000 SST 0O
ao0

00 SSN[ 6 = HLR[J7 = VLR[8 = MSC[]9 = EIR[]J146 = gsmSCF/CAMEL[]

0o

config :omniss7,
local subsystems: [6, 7, 8, 146]

Juoa

00000SCCP OU000DODOD0O000NORODOD0O000OROPCODPCHONNOROSCCP O/00 GTA
000 SSN 0000000000000000000000 allow/deny O0000O0CO0O0CO0COOO0CO0COO
U0000000 m3ua stp routing failures total{reason="screened"} (U0O00OO0O0O

O O

0] 0 0] g 0]
O000000000000000
00000 :altow 00O
screening default action atlow rallow ] LO00OOH0 - deny | (1]
0 :deny 0000000000000
:deny 000000000
NN EEN

0o



config :omniss7,

# UO000O00O0O0OROO00O0
screening default action: :deny

0000000 ss7_screen_rule Mnesia 00000000C000000CCO00000O

USSD [

USSD 0000000000000 USSD OO0 HTTP/)SON 00000 ussd gateway enabled:
true 00000 000000 wssd_gateway [OO000O0OOOOOCOOOOOOCOO
[



0d 0d ad ad

000 - 00 URL O
000000000 S

0 0 {pattérni "
0 0 <prefix>",
ussd gateway.routes 0 [] n url: "
0 0 <callback
URL>"} [00O0000
doooo "*" oo
OU0000o0ooon
q Ooo0o0oooOCon
ussd gateway.session timeout ms . 180 000 [] 03 0000000000
aoooo
ussd gateway.turn timeout ms . 30 000 0 00000000000
0 Ho000o0on
0 O0o0ooooon
ussd gateway.http timeout ms . 5 000 il @O HTTP 0/0
Ooooooon
USSD 00000000
ussd gateway.max text length . 182 i DOO0GSM 7 000
0 OU0000o0o0C0a
[

000 0 USSD 00000000000 pattern OO0000OCOO000OCOOOO0OCO pattern OOOOOO
Jo00o0000o0OoOo0Oo0a

Parse error on line 3: ...000%} B -->|00 \"*100\"| C["POST [0 U ------------==-==-----
~ Expecting 'SQE', 'DOUBLECIRCLEEND', 'PE', '-)', 'STADIUMEND"',
'SUBROUTINEEND', 'PIPE', 'CYLINDEREND', 'DIAMOND STOP', 'TAGEND',
‘TRAPEND', 'INVTRAPEND', 'UNICODE_TEXT', 'TEXT', "'TAGSTART', got 'STR'



00

config :omniss7,
ussd gateway enabled: true,
ussd gateway: %{

routes: [
%S{pattern: "*100", url: "http://balance-app:9000/ussd"},

%s{pattern: "*200", url: "http://topup-app:9000/ussd"},
%s{pattern: "*", url: "http://default-app:9000/ussd"}
I
session timeout ms: 180 000,
turn timeout ms: 30 000,
http timeout ms: 5 000,
max_ text length: 182

000 / 0000

00000C000000C000000C00000 ©mniSS70000000000000000 Web 0OOOCOO



0d

start web interfaces

start _http server

api port

headless

vlr cache ttl seconds

Oo00o0o0Oo

config :omniss7,
headless: true

0000 Web 000 REST API[]

0d

true

true

9090

false

3600

ad

000000 VId :api_ex REST (000
SS7 0000000 false JOOOOOOOO
(00 SS7 . Events [J00000

ENABLE WEB INTERFACES 0000

Otrue/1 [] false/0OOOOOOOO

[0 Plug.Cowboy HTTP 000000
api port[JREST
/api/*[]/metrics[]/swagger[]]
I [

Plug.Cowboy HTTP 000 TCP OO
OREST
/api/*[]/metrics[]/swagger ]
00000000 Prometheus 00000

00000000 true OJOOMNiSS7 (00
0000/000000OMAPOCAPOUSSD [
00000000000 Web VIOOOOOOOO
0000 SCTP 0000000 M3UA 0000
000 OmniSS7 000000000000

0 SMSc 0000000 VLR 0000000
0oda



config :omniss7,
start web interfaces: false,
start http server: true

Huoood

O0000000000000000Web OODAP! 000000000
auoad
o0 00

0o

license client.license server api urls 0

license client.licensee 0oa

0o

config :license client,

ad

000000 AP
00 URL

0000000000

license server api urls: ["https://localhost:10443/api"],

licensee: "Omnitouch Network Services Pty. Ltd."



0000 Web 111

0
[ 1l
0
O
control panel.parent application readable name [] "OmniSS7 Stack"
{
{
. I
control panel.use additional pages 0 []
O
a
a
control panel.page order g Il
O
O
{
ControlPanelWeb.Endpoint.url.host [ "0.0.0.0"
0
ControlPanelWeb.Endpoint.https.port g 8087
0
ControlPanelWeb.Endpoint.https.keyfile 0 “priv/cert/omnit
{
0
ControlPanelWeb.Endpoint.https.certfile U "priv/cert/omnit



ooo

config :control panel, ControlPanelWeb.Endpoint,
url: [host: "0.0.0.0", path: "/"],
https: [
port: 8087,
keyfile: "priv/cert/omnitouch.pem",
certfile: "priv/cert/omnitouch.crt"
1,

parent application readable name: "OmniSS7 Stack STP"

config :control panel,
use additional pages: [
{SS7 .Web.EventsLive, "/events", "SS7 [0"},
{SS7.Web.M3UAStatusLive, "/m3ua", "QOO0"}
15
page order: ["/events", "/m3ua", "/application",
"/configuration"]



REST API [

start http

api_ex.

api_ex.

api_ex.

api_ex.

api ex.

api_ex.

api_ex.

api.

api.

api.

api.

api.

api.

api.

0d

Server

port

listen ip

product name

title

hostname

enable tls

tls cert path

0d

true

8445

"0.0.0.0"

"OmniSS7"

“API - OmniSS7"

"localhost"

true

“priv/cert/omnitouch.crt"

0d

00/00
HTTP [

0ooa
9090[]

AP
[

API [
1P

API [0

Swaqgg
Ul [] AF
a0

API [0

00 API
000 7L

API ]
TLS [0



0d ad

0d

API ]

api ex.api.tls key path [ “priv/cert/omnitouch.pem" 1 TLS [

0o

conf

ig :omniss7,

start http server: true

conf
ap

ig :api_ex,

1: %{

port: 8445,

listen ip: "0.0.0.0",

product name: "OmniSS7",

title: "API - OmniSS7",

hostname: "localhost",

enable tls: true,

tls cert path: "priv/cert/omnitouch.crt",
tls key path: "priv/cert/omnitouch.pem”

}
O0o00o0
0 1l aoa

HTTP

9090 APIhandler
(Plug.Cowboy)
HTTPS _

8087 _ _ ControlPanelWeb.Endpoint
(Bandit/Phoenix)

8445 HTTPS/TLS rapi _ex REST 00

[

MAP/CAP REST
/api/*[]/metrics[]
[] start _http serw

Web 000 UIOWeb [
[Istart web interf

00000 cRUDOOOOOO
Web 000000



API [

e MAP/CAP REST API + Swagger: http://[server-ip]:9090/... ] 0
e :api_ex REST [J[: https://[server-ip]:8445/api/*

 Web [JO000: https://[server-ip]:8087/
e Prometheus [J[]: http://[server-ip]:9090/metrics

API ][] SSL [

000 HLR/SMSc API 000000000000 *_verify ssl 000000000 :api 00000

0

0d 0

[

api.base url [
[

api.timeout

api.verify ssl

0o

config :omniss7,
api: %{

0d

0o

smsc_api base url

5000

false

0a

00 AP 000000 URL

0o00ooooa

000000 TLS 00000000 ssL O
0o0o 0o

hlr api verify ssl []
smsc_api verify ssl[]

base url: "https://backend.example.com:8443",

timeout: 5000,

verify ssl: false

}



jooo

ad 0d

logger.level :debug

logger.backends [:console]

logger.default formatter.format 0 -

logger.default formatter.metadata []

/
logger.default formatter.truncate 0 :infinity

0o

config :logger,
level: :debug,
backends: [:console, SS7.Web.LoggerBackend]

config :logger, :default formatter,
format: "[$date] [$time] [$level] $message\n",
metadata: [:error code, :file],
truncate: :infinity

I
U0 :debug ] :

0oo0oog ss7
Web UlI[]

0o0oooooa

0000000000

00000000



juoad

Mnesia (000000000

0 0
1l 0 oo 0 a0
Mnesia [J[[]
mnesia storage type B :disc copies [ [ :disc copies []

:ram_copies
0o

config :omniss7,
mnesia storage type: :disc copies # [
# mnesia storage type: :ram copies # [JJ000

0oooo

* :disc_copies - 000000000000OC0 - DOCOOO
e :ram_copies - [(0000000000OC - OOOOO

Mnesia []]

e m3ua_peer - M3UA 000
e m3ua route - (0000

e m3ua_gt route - 000000

U00Mnesia.{node name}/ [

1

0000 DO0OOC00 0o00o0ooooa



il

O ad
MAP 000010 0 00 MAP 00 10 0000
1SD 00010 J 00 1SD 000 10 0ooo
HTTP
[ 0d
HTTP IP[] 00/Swagger 0000000
0.0.0.0 aoa

HTTP 000 O0/Swagger 00000

92090 9090 00O
auoa
0 o0 o000

00000S 00 SMSc 15 0o0ootd 00000

Web Ul 00

0o 0o

ooog - 50

oooo 20

0ooa

0000

0oooo

0ooo

0ooto

(0 config :omniss7, api port:
<port>[ 9090 []



Hond
00 HLR [0

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

hlr api base url: "https://omnihss.example.com: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



00 SMSc [

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

smsc_api base url: "https://omnimessage.example.com: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 (00000

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

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

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

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []1},
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

i
00000085+

0ooa

* (00006 000
* HLR 00017 000
* SMSc [JO0s 0od



e STP Q005+ 000000 m3ua_peers[Im3ua_routes[Im3ua_gt routes ]
« CAMEL GW 0014 000

* 0000 NAT[2 (00

« M3UA 008 000

 SCCP 000001 BOO

 USSD 005 00O

000/ 0004 000

« J00000000WeDbOAPIOOOO023 000

* 00001 0o

Ooooooon

HLR []00

e hlr api base url

* hlr_service center gt address
* smsc _service center gt address
e ][] map client m3ua.* [08[]

SMSc (][]

* smsc api base url
* smsc _service center gt address

e auto flush dest smsc 000000000
e [0 map_client m3ua.* 0080

STP 00

e sctp handler.point code 0000 SCTP O00O0OO
e sctp handler.local ip

e sctp handler.local port
CAMEL GW [0

e cgrates url[JJ00] CGrateS©®
* [0 cap client m3ua.* 0080



0ooto

e license client.license server api urls

* license client.licensee

Juoa

. - HLR 0000

. - SMSc 000

. - STP 000

. - REST API [

. - USSD 00000 HTTP 0000

. - Web (000



NAT

il

00000000000GT NATOOOOOOOOO ©mniSS7 000000 GT 0000000 GT 00000000000

0000000OD00OOODOODONOOODOODONOODO0o00D GTiiibiiitoiintibiol/dioooo0
0GT0

0000000 GT NAT[]

GT NAT (0000000000000

i

1. Q0000000000O0O0000 called prefix[00 calling prefix [0
2. J0000000OCO000CODOo00
3. J000000000D0O000O weight OO000OOOOOCOCCOOOOOCOOO

4. J000000CODOODODOO0OOOO
o 00000

o Q0000
° JO000000oOO
o JO000000O0/O0000

O00¢ €1

0000

* weight J0000000000COOOO
e response gtO00o0 GT

0Oot000obo0otOooo0bo0on

e calling prefix[O00000 GT OO
e called prefix[J00000 GT OO0



ooo

gt nat rules: [

# 000000000000 - 00000
%s{calling prefix: "8772", called prefix: "555", weight: 1,

response gt: "111111"},

# U000 - 00000
%s{calling prefix: "8772", weight: 10, response gt: "222222"},

%{called prefix: "555", weight: 10, response gt: "333333"},

# 0000 - 00000
%s{weight: 100, response gt: "999999"}

i
00000

0000000000000000000 GT 0UoooD

e 0 A[Q0O0OOGT 111111 OO0O0O 111111 0000
e [0 B 000 GT 222222 [JO00 222222 0000

0000 GT NATOODOOOOOODOOO0OOOOO GT NATOOO OmniSS7 0000000000000

joad

000 HLR 0 SMSc 000000000

e 0000 0000 GT 555000
e 00000 1 00 GT 5556001
* JOO0OOO 2 00 GT 555002

GT NAT [000000000C0O00C0 GT 00000



Hooon

Oo0oo0oOoon

* (000000 GT 0000 GT
* (00000000 GT
* 00000000 GT 0000

jond
000000

1. 00DO0OmNiSS7 00000 SCCP 000000

o 000 GTO5551234111200 GT
o [0 GT877234567 [0 GT[

2. GT NAT JJ000O0000 GT 877234567 I0000O0I0OOOOO

3. J00000000000000000 8772 00 877234567 [
4. 0 GT 000000OOOOD response_gt [O0055512341112(]
5. J0000SCCP 00000

o (OO0 GTO 877234567 (00 - 00O GTO
o [I00 GTO55512341112[JNAT'd GT[

A NENEND

GT NAT 000 SS7 000000

SCCP (000000

» (0000000 SCCP O0/00 GT 00
e |SD[]InsertSubscriberData[][][]

e Updatelocation [



* 0000

MAP (000000

¢ SRI-for-SM [][J[]networkNode-Number[]SMSc GT [J[[]
e UpdateLocation[JJ[JJ0 hlr-Number
¢ InsertSubscriberData[]ISD [[J[J[] HLR GT

il
0000

000 config/runtime.exs[]

config :omniss7,
# 00 GT NAT
gt nat enabled: true,

# 00 GT NAT [0
gt nat rules: [

# [0 100000 "8772" [0OO "55512341112" 000
%{calling prefix: "8772", response gt: "55512341112"},

# [0 200000 "8773" [OO0 "55512341111" 000
%{calling prefix: "8773", response gt: "55512341111"},

# J000000000000OC0
%{calling prefix: "", response gt: "55512311555"}

joad

0000000000000 [



0d 0d 0o 0o

gt nat enabled [ [ 00/00 GT NAT [0

gt_nat_rules 0000 O00oood - Oo0od0ooo

ao0o
O000000000000000
%{
calling prefix: "8772", # 000000 6T Ooooo
called prefix: "555", # 0000000 GT QOooo
weight: 10, # J00000000000C00OCO0

response gt: "55512341112" # 0000000000 GT
}

ooooa
* calling_prefix 00000000 GT 00OCOOOO

o (i0bO0oOODOoOOO
o 0000 " 0 nil 000OO0O0OCOO GTO
° (0000000000 6T

* called_prefix[000000000 GT 0O0COOOO

o (i0000oOODOoOOO
o (000 "* O nil Q000OCODOOCO GTO
o (0000000000 6T

* weight [(JI000000000

o 00000 = 000000000000
o 00 >=0
> 0000000000000



* response_gt [[00000000000000CO

° 00000 E.164 00000
o 000000 GT 0o00

00000 ealling_prefix [J called_prefix [0O00000000000000000000/00000

Hooooo
00000000 00000000000000000000
ooonn

1. 000000000000
o (0000 calling prefix 000000 GT 00

o 00000 called_prefix 0000000 GT OO
o Ji000OoOODOOOOOO
o JO000o00o0oooOa

2. J0000000CO00000
o (0000000 - 0000000

° (00000OOO0OD - 0O = 0oo0
3. (00000000

0o



# 0000
gt nat rules: [

# [0 1000000 - 0o00oo

%s{calling prefix: "8772", called prefix: "555", weight: 1,

response gt: "111111"},

# [0 1eQ0i0ood - DOOO

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

0o

%s{called prefix: "555", weight: 10, response gt: "333333"},

0oa

# [0 leedooiOid - DOCOO

%s{weight: 100, response gt:

]

# (0000
# [00"877234567"0000"555123"

# [00"877234567"0000"999999"
# [00"999999999"0000"555123"
# [00"999999999"001"888888"

i
00 1000000000

"444444"}y # 000000

"111111"000 1000000
"222222"000 1000000
"333333"[J00 1000000
"444444" [0 10000000

€ ©000000 SMScO00000000000000000000000 GT 00000

#

#



config :omniss7,
gt nat enabled: true,

# [0 SMSc GTOOOO GT NAT [O00000000CO
smsc_service center gt address: "5551000",

# 00000 GT NAT (0
gt nat rules: [

# 0000 AOO0 44120000 GT 5551001 000

%s{calling prefix: "4412", weight: 10, response gt:

# (000 BOOO 44130000 GT 5551002 0O000

%{calling prefix: "4413", weight: 10, response gt:

# (000000 SMSc 6TODOO0OO0
%s{weight: 100, response gt: "5551000"}

0000

00 44121234567 [0 SRI-for-SM[

00 GTO5551001000 GTOODOO A 000
00 GTO4412123456700000 A O GT[

GT NAT 00
"44121234567" 000 "4412"
000 response gt[] "5551001"

00 SRI-for-SM [] 44121234567(]
00 GTO441212345670000

00 GT[5551001[NAT'd[]
networkNode-Number[]5551001[]] MAP 000

00 200000 GT [ HLR

00000 HLR 00000000 GT0

"5551001"},

"5551002"},



config :omniss7,
gt nat enabled: true,
hlr _service center gt address: "555000", # [JJ HLR GT

gt nat rules: [

# 0000 VLROOO 55510
%{calling prefix: "5551", weight: 10, response gt: "555100"},

# 0000 VLROOO 5552[]
%{calling prefix: "5552", weight: 10, response gt: "555200"},

# 0000 VLROOO 5553
%{calling prefix: "5553", weight: 10, response gt: "555300"},

# 00000000000
%{weight: 100, response gt: "555000"}

00 300000

0000000 GT 0000 GTh

config :omniss7,
gt nat enabled: true,
hlr service center gt address: "123456789", # [0 GTOOOO

gt nat rules: [
# [00000000000000
%{calling prefix: "555", weight: 10, response gt:
"987654321"}, # [ GT
%{calling prefix: "666", weight: 10, response gt:
"087654321"}, # [0 GT

# 00000000 eTOOOoOO
%s{weight: 100, response gt: "123456789"} # [J GT

]



00 400000000000

0000000 GT 000000000000000 GT 00000 670

config :omniss7,
gt nat enabled: true,

gt nat rules: [
# O0000e® SMS GTO5551xxx00000 GT

%{called prefix: "5551", weight: 10, response gt:

# (00000000 GTO5552xxx000000 GT

%{called prefix: "5552", weight: 10, response gt:

# 00000000 GTOS5553xxx0000o0 GT

%{called prefix: "5553", weight: 10, response gt:

# 1000
%{weight: 100, response gt: "555000"}

0oooo

0000000 GTO5551600000 SMS GTQ
00 GTO4412345670000000

GT NAT OO0
0d GT "555100" OOOg "5551*"
000 response gt[] "555100"

000000 GTO55516e00000000000

00 300000 + Dot0oooooo

000000000000C00 GTOoUOODOOR0OO

“555100"},

“555200"},

"555300"},



config :omniss7,
gt nat enabled: true,

gt nat rules: [
# 0000 A 0000 sMS GT - (0000000 10
%{calling prefix: "4412", called prefix: "5551", weight: 1,
response gt: "555101"},

# 0000 B 0000 sMS GT - (0000000 10
%{calling prefix: "4413", called prefix: "5551", weight: 1,

response gt: "555102"},

# 0000888600 SMS GT - (0000000 1eQ
%{called prefix: "5551", weight: 10, response gt: "555100"},

# 0000 A 0000 6T - 00000000 1emd
%{calling prefix: "4412", weight: 10, response gt: "555200"},

# 0000 - 0000000 1eeq
%{weight: 100, response gt: "555000"}

0000

# 0000 A OO0 SMS GT
000"441234567"000"555100"

-~ (000 1 0000000O0- 5551017

# 0000 A 0000 6T
000" 441234567"0000"555200"

-~ (000 16 00000og- "555200°

# 0000000 SMS GT
000"999999999" 0" 555100

~ (000 16 0ooooog- “"555100°

# 00000000 GT
000999999999 1" 555200"

~ (0000 160 OO0 - "555000"



Juod

GT NAT 000 OmniSS7 00000000

HLR (][]

GT NAT 000

UpdateLocation 000000 HLR GT[]
InsertSubscriberData 0000000 HLR GT[]
SendAuthenticationinfo [][]

0o0oon

00 HLR 00000000000 O

0o

config :omniss7,
hlr mode enabled: true,
hlr service center gt address: "5551234567", # [J0 HLR GT

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "331", weight: 10, response gt:
"5551234568"}, # (0
%{calling prefix: "44", weight: 10, response gt:
"5551234569"}, # [0
%s{weight: 100, response gt: "5551234567"} # (0000

]

SMSc (][]
GT NAT 00

» SRI-for-SM [J0 networkNode-Number [0 - 00
e MT-ForwardSM [

00 SMSc 00000000000 O



ooo

config :omniss7,
smsc_mode enabled: true,
smsc_service center gt address: "5559999", # [J[J SMSc GT

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "1", weight: 10, response gt: "5559991"},
# [0
%{calling prefix: "44", weight: 10, response gt: "5559992"},
# 0
%{calling prefix: "86", weight: 10, response gt: "5559993"},
# [0
%s{weight: 100, response gt: "5559999"} # [JO0OOO
1

CAMEL [0

GT NAT 000

00 SCCP 0000g9smSCF GT 000000
CAMEL/CAP JOO00initialDPJEventReportBCSM [

RequestReportBCSMEvent []]
ApplyCharging [
Continue [][]

0o



config :omniss7,
camelgw mode enabled: true,
camel gsmscf gt address: "55512341112", # [ gsmSCF GT

gt nat enabled: true,
gt nat rules: [
%{calling prefix: "555", weight: 10, response gt:
"55512341111"}, # [0 A
%{calling prefix: "666", weight: 10, response gt:
"55512311555"}, # 00 B
%s{weight: 100, response gt: "55512341112"} # 0000
]

00000000000 9smSCRO0000000000000000 9smSSF 00000000 9smSCF GT 00000
GT NAT 000000 gsmSSF 0000000 GTO

NN
00 GT NAT (000

GT NAT 0000000000000

# (000000000
[info] GT NAT [SRI-for-SM [O]: OO0 GT 877234567 -> [0 GT

55512341112

[info] GT NAT [UpdateLocation ISD]: [0 GT 331234567 -> [J GT
55512341111

[info] GT NAT [MAP BEGIN [01: 0O GT 441234567 -> [JJ GT 55512311555

00000000 NAT 000000

e "SRI-for-SM [" - [J SRI-for-SM 0000

e "UpdateLocation ISD" - [] InsertSubscriberData [J[][]
e "UpdateLocation END" - [] Updatelocation END [0
e "MAP BEGIN []" - [0 MAP BEGIN [

e "ISD ACK" -ISD [



e "HLR 000" - HLR O0O0O00O
« "CAMEL [0" - CAMEL/CAP [00009smSCF

il

00000000 GT NAT 000

# 00 GT NAT OO
iex> GtNat.validate config()
{:0k, [
%{calling prefix: "8772", weight: 10, response gt:
"55512341112"},
%s{calling prefix: "8773", weight: 10, response gt:
"55512341111"}
1}

# JU0000O
iex> GtNat.enabled?()

true

# 100000
iex> GtNat.get rules()

[

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

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

0 GT NAT

0000000 GT NAT 000



# (0000 GT O0000called gt [0 nil{
iex> GtNat.translate response gt("877234567", nil, "default gt")
"55512341112"

# 0000000 GT 0000

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

"55512341112"

# 000000Onit OO0 GTO

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

# [JOOGT NAT [test]: [0 GT 877234567 -> [J[] GT 55512341112
"55512341112"

# 000000000 61O

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

# [0O0OGT NAT [test]: [0 GT 877234567, (O GT 555123 -> [ GT
55512341112

"55512341112"

# 00000000000
iex> GtNat.translate response gt("999999999", "888888",

"default gt")
"default gt"

Hoon
JO0GT NAT [0

00 1000000

iex> Application.get env(:omniss7, :gt nat enabled)
true # [J[JJ true

00 200000000



iex> Application.get env(:omniss7, :gt nat rules)
[%s{calling prefix: "8772", response gt: "55512341112"}, ...] # [0
aoaa

00 300000 000000 "GT NAT* 00000000000

0000000 GT O
0000000000 GT 00
O000000000000000000000000

Oo00o0oo0o0ooooa

# U00ODOO0O0O0OCOO00O0
gt nat rules: [
%s{weight: 1, response gt: "111111"}, # 000000000
%s{calling prefix: "8772", weight: 10, response gt: "222222"} #
00
]

# U0OO00O0O0O0O0OODOC0000
gt nat rules: [
%{calling prefix: "8772", weight: 10, response gt: "222222"}, #
aoooon
%s{weight: 100, response gt: "111111"} # [J000000COOO
]

J00GT NAT (00000000

000000000 NAT'd GTOOO000O
0o0oooa

[ SCCP 00 GTOOOOOO

e [] SRI-for-SM [JJ[InetworkNode-Number(]
e [] UpdateLocation ISD [JJJHLR GT[J

e [] UpdateLocation END [][]



e 0ISD 0
« [] MAP BEGIN [[]

00000000000 GT NATOOODOOOOODODOoDOooO

Hoon
0000

GT NAT 0000000000000 o(midd n 0000000
0000

« (0000000 100 Oo0000o0D
* JO00000OO00OO
* [O00C0O0OOOOOO

0oob00ooooa

* 10 00000000 < 1ps
* 50 00000000 < Swps
* 100 00000000 < 10ws

0oad
0000000 100 000000

« 1000 = 1KB
« 100 ][] = 10 KB



Hond
1. 0000000000000

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"} # [000000CCOOO

2. JU000000CO0

# (U000000O0000000
%s{calling prefix: "331", weight: 10, response gt: "..."} # O
%s{calling prefix: "44", weight: 10, response gt: "..."} # [0

# [000000000000000

%s{calling prefix: "3", weight: 5, response gt: "..."} # 000
%s{calling prefix: "331", weight: 100, response gt: "..."} # 0000
O0000

3. JU0000

gt nat rules: [
# 000 XYZ - O0000GT 0044 12xxxxxXX[]

# [0 ledidinooooo
%s{calling prefix: "4412", weight: 10, response gt: "5551001"},

# (000 ABC - [00O0OGT [O0033123xxxxXX[]
# [0 led00dinooooo
%s{calling prefix: "33123", weight: 10, response gt: "5551002"}

]



4. 0000

# 00000 iex 00O
iex> GtNat.translate response gt("44121234567", nil, "default")

“5551001" # 0000

# 0000 GT OO
iex> GtNat.translate response gt("44121234567", "555123",

"default")
"5551001" # 0000

S. 000

00 INFO [0000000C0000000 GT NAT 000

Huooooo

STP ]
GT NAT 000 STP 00000STP O000OCOO GT O000OC GT NAT 0000000

00 STP 0000000000 O

CAMEL []]]
GT NAT 000 0 CAMEL/CAP 000
SCCP [I]

[0 CAMEL 0000000 GT
* (0000 gsmSSF GT 0000

ooo

e camel gsmscf gt address - [J0 gsmSCF GTOOOO

+ J00000000CODOODO0D GT
+ GT NAT [00000000000000



ooo

# [J gsmSSF 555123456 000 gsmSCF
# [0000=55512341112[][][]=555123456
# GT NAT OO0"555" -> response gt="55512341111"
# (0000=555123456[]][]=55512341111

joad

GT NAT 00 M3UA J00000000000CO00000

Hond
00000000 GT NAT

1. 0000

# 000 runtime.exsO0000000
config :omniss7,

gt nat enabled: false, # 0000
gt nat rules: [
# [000000ees0000
%{calling prefix: "877", weight: 10, response gt:
"111111"},
%s{weight: 100, response gt: "999999"} # 0000
]

2. 000

# 0000000

mix compile

# [ iex 000
iex -S mix
iex> GtNat.validate config()



3. 00000000

gt nat enabled: true # OO0 true

4. 0000

tail -f log/omniss7.log | grep "GT NAT"

5. 00000

o JUOOOOO0OOO
o 00000 24 00
o 00000000 gt nat enabled [0 false[]

il

Oo0ooood

* 000000 “GT NAT* 00
* [0 GtNat.validate config() 0000

* 00000CCOO000
[0 OmniSS7 000000000

il

. - HLR 000
. - SMSc (J000
. - STP 000

. - 000000



HLR

00000000 OmniSS7 00 0000000 (HLR/HSS) 0000000000000 OmniHSS[

OmniHSS [][]

OmniSS7 HLR (000 SS7 000000 OmniHSSOON0OOOCOCOO00000 HSS 000000000
0ooooooon

« OmniSS7 (HLR J0)00000 SS7/MAP O0000SCCP OOo0000
< OmniHSS (HSS ) 00000000000C000000000

00000 OmniHSS[]

OmniHSS (0000000000000000000

[ IMSI (000000000000 IMSI OO0 MSISDN 0000000000000000 eSIM ad
0000000000 Milenage[13G/4G/5G0 COMP128[12G000000
00000000000000 €shobnnnn PSOn0ooooooO

OO00000000000000000 CAMEL 0000

API JO000ORESTful HTTP API JO0000CRM 0000000
HO0OOOOOOOOOOOOOOOOOOO0

O000000000000000D000000 OmniHSS OO0OmniSS7 0 HTTPS API 000 OmniHSS[]
000 MAP 000 UpdateLocation[JSendAuthenticationinfo [J] SendRoutinginfo[]

0000mniSS7 HLR 0000 D0000000CO00000CO00000C00000000000 OmniHSS 0000

0000 OmniSS7 OO0 SS7/MAP 00000000000000COC000O000000C000000 00
OmniHSS [

[ IMSI ]

OmniHSS (0000 IMSI 0000000000000 MSISDN 0000000 MSI000o0



O000000ooooCoo MSHO0o0o0a
eSIM 00000 eSIM 000000OCOO
000000000 MSISDN 0000000000
0 SIM 0000000000 SIM 000
0000000000 IMSI 0000000

0oooo

00 IMSI 000000000000KigOPcO000

00 IMSI 000000000000000

00000000000 IMSI 00000

OmniSS7 @@€ IMSI ] OmniHSSJOmMNiHSS 000000000

0000000 IMST 000000000000 IMSI 0000000

0oo IMSI 000

000 MSISDN: +1-555-123-4567

I IMSI 1: 310260123456789 (000000 - Milenage J000)
- IMSI 2: 208011234567890 (JJ0JJ0 - Milenage [JO00)
L- IMSI 3: 440201234567891 (00000 - COMP128 [U00)

0000 IMSI I0000000000000000000000000OmniHSS [0 IMSI 0000000000000 IMSH O
0oo00ooooo



il

=
©

© 0 N U A~ wWwDhHH

OmniHSS [
0 IMSI OO
000 HLR 000
00 HLR 00
NN NN

NN NN
aoo
CAMEL O

0o0oooa
HLR [0

HO000d
o SendRoutinginfo (SRI)

o UpdatelLocation / ISD
o SendRoutingInfoForSM
0000



000 HLR [0

HLR J00 OmniSS7 0000000000000

* [O000000OCOOOOOn

* [000000OOOOOOOOOCO
* (00000000 VIR 00000

+ 000000000 SMS 00000



HLR [[]



SS7T00

VLR/MSC SGSN GMSC

| | |

e OmniCore OmniCall  OmniBRAN  OmniCharge  Platform

X 000C
v 5GCw - - - .
sendAuthinfo UpdateGprsLocation MAP: SendRoutinginto

SendAuthinfo

OmniSs7 JLR oo

M3UA/SCTP
i

|

SCCP OO

HTTPS REST API
Iy
00000000
Oooo

OmniH$S [ API

Milenage/COMP128 00 & 00
0000000 00000




00 HLR [

OmniSS7 0000000O000STPOHLROSMScOOOOOOOO000 config/config.exs [OOOO0
JoC00000O0oOo0Oo0ooo0

000 HLR [
00 OmniSS7 [0 HLR 0000000000000 HLR 00000 SMSe 0000000000 HLR 0000

1.0 config/config.exs

2. 00 config :omniss7 JO0000O
o map client enabled: true[JJ00O0J000O MAP O

o hlr _mode enabled: true[Jd HLR 0000

o smsc mode enabled: false[J] SMSc [
3. 0 HLR O0000AP! OOOGT O00ISB/CAMEL OJOOM3UA 00000000
4. 100 Oo000o0o0
5. 00 0000000000

000 config/runtime.exs [JU00O000OCO00CO00OCO00COOOOCO0O0OO HLR 0000
[0 config/config.exs JUOOOOOOOO config/test.exs OUOOOOOOOOOOOOO

config/config.exs[]

HLR (000

000 HLR 0000 config/config.exs Q000000



config :omniss7,
# 0000 - 000 HLR 00
map _client enabled: true,
hlr mode enabled: true,
smsc_mode enabled: false,

# OmniHSS [0 API [
hlr api base url: "https://omnihss.example.com:8443",

# HLR 0000 GT 0000 SMS OO
hlr service center gt address: "1234567890",

# MSISDN o IMSI (000

# [JOOMSISDN - IMSI [000000CO0O0
hlr _imsi plmn prefix: "50557",
hlr msisdn country code: "61",
hlr msisdn nsn offset: 0,

hlr msisdn nsn length: 9,

# InsertSubscriberData [][]
# 000000: packetAndCircuit[]: packetOnly [] :circuitOnly
isd network access mode: :packetAndCircuit,

# [0 ISD #200000000
isd send ss data: true,

# [0 ISD #300000000
isd send call barring: true,

# CAMEL 0000 SendRoutingInfo [

# CAMEL (00000000
camel service key: 11 110,

# CAMEL 0000
# J00:termAttemptAuthorized[]: tBusy[]: tNoAnswer[]: tAnswer

camel trigger detection point: :termAttemptAuthorized,

# 00 VLR OO

# (00007000 VLR 000000

# (00000 VLR O00000OCOO000OO SRI OO
# [00000000CO0O0000O PRN OO0 MSRN

# 000000000 (10000 = 00 VAR 00000
home vlr prefixes: ["555123"],



# M3UA 0000
# (00 ASP Q0000 MAP 00UpdateLocation[JSendAuthInfo [
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :hlr client asp,
# [UOOOHLR 000
local ip: {10, 179, 4, 11},
local port: 2905,
# 00 STP 00
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

Jooooood

Ho00o0o0Ooooooo0a O



ad

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

hlr msisdn nsn length

i

i

i

[]

172800

“50557"

II61II

aoa

Omi

HLR
Upd

SMS
for-<

[0 Ur
[ ale
] SN

SMS
aler

aon

MSI¢
PLM

go
oot

MSI¢
0ot

oot



ad

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

remote ip

remote port

routing context

aoa

:packetAndCircuit

true

true

11 110

:termAttemptAuthorized

[]

[

2905

i

2905

Inse

oo

oo I

0o K

Sen

\ 2%

CAV

oo’
0ot
0o

0o F

0o s

0o s

0o s

M3L



00 HLR 00000000

[0 hlr mode enabled: true [JOWeb Ul 0000

0SS7 [0 - 0000

0 S$S7 (00 - MAP 000

0 000 - 0000OM3UA/SCTP 0000

0 HLR [0 - HLR API 0 + 00000 « HLR [j7
0 00 - 0000

0 00 - 00000

00000000 SMSc [0 00000000

Hooo

00000 h1r_service_center gt _address [0 00 O000000COCOOOO000OOO
OmniHSS J00OmniHSS API 00000000 hlr api base url 0000

API 000000 OmniHSS API 000 0000 5 0000

MAP 000000 MAP JOOSRIgUpdateLocationJ]SendAuthinfo 000 0000 10 OO0
1l

ISD [0 UpdateLocation [ InsertSubscriberData (1SD) 0000 0000 10 [J
NN

000 STP [0 M3UA [JO000 MAP 000

OO0000oODO00000000000

Web UIJ0000 Web 000000000 0

API [J0000 REST API 000 Swagger Ul 000000000 0

Juooda

OmniHSS [I0I0000000000CO00000000C00000000OmMNISS7 00 RESTful API 0000
0000




OmniHSS 0000

OmniHSS 0000000000

0000000 MSIO000 IMSI J00esIMO00000CO000
0000000KigoOPc JdoooOMilenage [ COMP128[]
00000000000000000QosS 0O

0000000 VLR/MSCOOOO000 SGSN/GGSNOIO00OOOOO
CAMEL 000000090000 9smSCF O
00000000D00000oOCLIP/CLIR OO
0000000/O00000000000

AN
00000000

OmniHSS 0000000000 Milenage 1 COMP128 (I00000000000CO00000CO
OmniSS7 [0 sendAuthenticationinfo MAP [0

1. OmniSS7 ] MAP (0000 IMSI

2. OmniSS7 [ OmniHSS API 00000000

3. OmniHSS 00000 Ki 0 OPc [0

4. OmniHSS OOO0000000RANDOXRESOCKOIKOAUTN(]
5. OmniSS7 00000 MAP 000000000 VLR/SGSN

OmniHSS API [J]

OmniSS7 [J0 HTTPS REST API [J OmniHSS [J00000C00000CC000000CO000000

config :omniss7,

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

[ OmniSS7 [1 SS7 00000 MAP 0000000 OmniHSS [



0 IMSI ] MSISDN 000000

00000 Ki/oPe JO00000000

000000 UpdateLocation (00000000
000000000000

Hodo
000000

0000 updateLocation MAP [J€@€€0mniSS7 ] OmniHSS J0000 VLR 000000

u A~ W N B

6.

. 0 UpdateLocation [JJ00J000000OMSION VLR GTg MSC GT[J

. 00 OmniHSS 0000000000000

.0 OmniHSS (0000000000 VLR/MSC (0

. [0 InsertSubscriberData (1SD) [J]00 VLR 0J00000

. 00 UpdateLocation [J[][J VLROOOOO hlr service center gt address []

HLR GT[]
(] alertServiceCenter [J[J[J[] SMSc GT[JJ[] hlr smsc alert gts [0

O00h1lr service center gt address 000000 UpdateLocation 000000 HLR OO0
000000 VLR/MSC 000000000 HLRO

Hoo00000

0000 UpdateLocation (JJOHLR 000000 alertServiceCenter[JMAP 00 640000000
SMSc J0000D000000O00OO sMSc O00000D00oo0oon 0

a0

000000 SMSc 0000000



config :omniss7,
# [] UpdateLocation [ alertServiceCenter [J SMSc GT [
hlr smsc alert gts: [
"15559876543",
"15559876544"

1,

# SMSc [J alertServiceCenter 0000000000048 OO0
hlr alert location expiry seconds: 172800

0o

VLR HLR SMSc SMSc API

‘ 00000 VLR 00 ‘

UpdateLocation (IMSI, VLR GT, MSC GT)

000000000

DI]IIIDEIDT VLR OO

00 InsertSubscriberData (I1SD) [0 ‘

InsertSubscriberData
ISD
InsertSubscriberData
ISD
InsertSubscriberData
ISD

UpdateLocation (] (hir_service_center_gt_address)

‘ 00 SMSc 000000

- [00 hir_smsc_alert_gts (000 SMSc GT]
alertServiceCenter (MSISDN)

[ MSISDN [J0] TON/NPI [
0o s

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

[ SubscriberTracker 0000000

alertServiceCenter [

VLR HLR SMSc SMSc API

ad



000000 UpdateLocation [

1. HLR[] hlr smsc alert gts [J000 00 SMSc GT [][] alertServiceCenter
2. 0000000 MSISDN

3. HLR 0 hlr service center gt address 0000 GT

4. SCCP 0000 SSN=6JHLROO00 SSN=8[]SMSc[]

SMSc 00000

e [ MSISDN [J00 TON/NPI 0000019123123213" - “123123213"[]

000000000000C0000000 POST [ /api/locations(]
000 AP [0 user_agent (0000 HLR GTOOOOOOO HLR 000000
(0 hlr alert location expiry seconds 000000

0 SMSc 0000000000000000O

ad

(0 Web Ul [0 00000 000000 alertServiceCenter (000000

1. (00" 00000000
2. 0"00000000"0a

3. [J0J MSISDN[]SMSc GT [J HLR GTOO0000000000O
o SMSc GT [JOJ00 hlr smsc alert gts JO0000O

o HLR GT [J0J00 hlr service center gt address
4. [0“00 alertServiceCenter”

00000 sMSc 000000000000000 UpdateLocation 00000000 phx-blur OOOOOOOOOO
ooooa

InsertSubscriberData (ISD) [][]

0000 UpdateLocation [JOHLR 00 InsertSubscriberData[]ISDOO000000000000
VLRIISD O000000000CODOC0000

0ooo0oootooo [

ISD [



HLR 000000 3 000 1SD ooo

1.1SD #1[J00000 - DO00CO0O

o |MSI

o MSISDN

o (0000

o JO0000serviceGranted[]
o (00000

o (00000

o (00000

2. 1SD #2[]000 - D0000SSO000

° JU0bUOtOOOOOUOtOOOOOO
o 000

o 000

o 000

o (00000000

3. 1SD #3[]000 - 0000000

o J00000OBAOCH
o [JO000000OCBOICH
o 000000

0ooa

# InsertSubscriberData [
# J000000: packetAndCircuit[]: packetOnly [J :circuitOnly
isd network access mode: :packetAndCircuit,

# 00 ISD #200000000
isd send ss data: true,

# [0 ISD #300000000
isd send call barring: true,



000000

isd network access mode [000000000CCCOOOOO

I ad

:packetAndCircuit  [O00000GPRS/LTEOOOOOOOOO0

:packetOnly O000000000/LTED
:circuitOnly N000000000/sMs[
00 1SD [0

00000000D0O0000O 1D ood

0odo 1spOid - 0ooooon

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

Jo00o0000o0O0Oo0a

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

0000 + O00o0oooooog

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

ISD (000

0000 UpdateLocation [J[]

ad

00 - 0000000

00o00oooon

Oo0oo0oooo



VLR - HLR: UpdateLocation ([J)

HLR - VLR: InsertSubscriberData #1 (00) - 0000

VLR - HLR: ISD #1 0O (0O0O)

HLR - VLR: InsertSubscriberData #2 (00) - SS 00 [000O0O]
VLR - HLR: ISD #2 [0 (00)

HLR - VLR: InsertSubscriberData #3 (00) - 0000 [000O0]
VLR - HLR: ISD #3 [0 (0O0)

HLR - VLR: UpdatelLocation [JJ (0OO)

00 isd send ss data [] isd send call barring 000 false[JOOOOO ISD OO0O0O0OO
00 UpdateLocation [

0ooa

* (000000 :packetAndCircuit JO000 ISD O0000COO

* 000/M2MO00 :packetonly (00 SS O0/0000O0CCOOCOO

* 00000000 VIR 00000000000 - 0000000000 isd_send_ss_data
* 00000000 15D 0o0b00ooioooooooO

CAMEL []]

CAMEL [ SendRoutinginfo

00000 GMSCOOO MSCOn SendRoutinginfo[JSRIOIOO0HLR 0000 GMSC OO CAMEL
O00o000000oo0tOo0a

Oo00o0o0oo0a O
000 CAMEL[]

CAMEL[000000000000C000000000000 GSM/UMTS 0000000000000000000000
0oooooa

* 00000
* 0000000
* [00000OVPNQ



* [Joo0
+ 000000000000
* 0000000

0ooa

# CAMEL 0000 SendRoutingInfo [0

# CAMEL (00000000
camel service key: 11 110,

# CAMEL 00000
# J00:termAttemptAuthorized[]: tBusy[]: tNoAnswer[]: tAnswer
camel trigger detection point: :termAttemptAuthorized,

0ooa

camel_service_key [J000 9gsmSCFOI0000000000 CAMEL O000000OOOODO0OOOOO
ooo

aodo aodo

11 110  [000000000CO0
100 0000000

200 UUUUUOOOOOOD

300 O00000OVPNO

0o 0oooooo

0000



# 0000000000
camel service key: 11 110,

# 00 VPN OO
camel service key: 300,

0oooo

camel trigger detection point JO00000000000 CAMEL OO0

0o 0d 0ooa

:termAttemptAuthorized  [JOO00O00OCO0 — OOOOOCOOOOCO

: tBusy 0ooa 000000

: tNoAnswer 00000 00000000

: tAnswer 0000 000000000
0oooa
0000000000000O0C0

camel trigger detection point: :termAttemptAuthorized,

poot0oooboootooa

camel trigger detection point: :tBusy,

0ooC0ooobOooooO

camel trigger detection point: :tAnswer,

[] CAMEL [] SRI []]



J0000SendRoutinginfo OO0 CAMEL 00000

GMSC - HLR: SendRoutingInfo ({0)

HLR - GMSC: SRI [0 (O0)0O000
- IMSI
- VLR 00

- 00000
- CAMEL (0000
* 0000011_116

* gsmSCF [O00<0000>
* J00000termAttemptAuthorized

* J000000continueCall

GMSC 00000 gsmSCF OO0 CAMEL [0

0ooa

* 0000000000 9smSCF O0000000C000000

e 0O0O0O :termAttemptAuthorized [JO0000O00

* 000000000 11 116 OOO00O0COOCOCOC

e [O000defaultCallHandling: :continueCall 000 gsmSCF 00000000000

Hooooon
00 VLR 000 VLR [0

0 HLR 000 SendRoutinginfo[JSRIJIN0NCO00000CO000” VLROOOOOOOCOOOOO
VLROIOOOOOOOOOOOOOOOOOOOO

Ho00o0oooooa O

[0 VLROOOOO CAMEL 0000000 SR OO
* [0 VLROODOOOOOOOPRNOOOOOO MSRNOOOO SRI' 00000



il

# [0 VLR 00
# 000“007000 VLR 000000
# (00000 VLR 0000000CO00000OCO SRI OO

# J0000000000COC0O00O PRN OO0 MSRN
home vlr prefixes: ["555123"],

0oooo

# 000000
home_vlr prefixes: ["555123"],

# U00000COO000O00C0OG
home vlr prefixes: ["555123", "555124",

joad

1. (000000000

00000 VLR O000000000000O0

"555125"],

GMSC - HLR: SendRoutingInfo (MSISDN: "1234567890")

HLR 0000 API 00000000
HLR [0 VLR 000"5551234567"

HLR [JOOVLR [0 "555123" [0 - 0000
HLR - GMSC: SRI [O000 CAMEL 00000
- IMSI
- VLR [J00"5551234567"
- gsmSCF [JOggMsC"5551234501"
- CAMEL 000011 110
- J000O0OtermAttemptAuthorized

2. 00000000 PRNQO

00000 VLR O0000000000000



GMSC - HLR: SendRoutingInfo (MSISDN: "1234567890")
HLR (000 API (0000000
HLR [J0 VLR [J00"49170123456"
HLR [JOOVLR OO "555123" [0 - 00O
HLR - MSC: ProvideRoamingNumber (PRN):
- MSISDN: "1234567890"
- IMSI: "999999876543210"
- MSC [J: "49170123456"
- GMSC [JJ: "5551234501"
MSC - HLR: PRN [0 MSRN: "49170999888777"
HLR - GMSC: SRI 00000000
- IMSI
- VLR [J[]: "49170123456"
- [JOOOOMSRN[]: "49170999888777"

Huooon

00000 SRIO0

%{
imsi: "999999876543210",
extendedRoutingInfo: {
:camelRoutingInfo, %{
gmscCamelSubscriptionInfo: %{
"t-CSI": %{

serviceKey: 11 110,
"gsmSCF-Address": "5551234501",
defaultCallHandling: :continueCall,
"t-BcsmTriggerDetectionPoint": :termAttemptAuthorized

¥
}
}
b
subscriberInfo: %{
locationInformation: %{"vlr-number": "5551234567"},
subscriberState: {:notProvidedFromVLR, :NULL}
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%{
imsi: "999999876543210",
extendedRoutingInfo: {
:routingInfo, %{
roamingNumber: "49170999888777" # [[] PRN [] MSRN
}
},

subscriberInfo: %{
locationInformation: %{"vlr-number": "49170123456"},
subscriberState: {:notProvidedFromVLR, :NULL}

}
}
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(00 notProvidedFromVLR

000 camelRoutingInfo

0000000 MsC
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0d

00 OmniHSS 0000000 IMSI i

000000000 VLR

[Jcircuit session.assigned vlr[]
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~ 00 CAMEL 000000000000

00 VLR 0000000000

~ [0 MSC 00000C0O00PRNO
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home vlr prefixes: ["555123"], # [0 VLR 00O
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e [0 serving vlr [J serving msc [] null 0000 270000000
* JO00DOO00O0O0 10000000

* [0 PRN 00000000CO0O00O0 270000000

* [0 PRN 0000000CO000000 270000000

UpdateLocation [|[J[] InsertSubscriberData

00000 VIR O000000000CO00O

UpdateLocation [J[J[[]

0] 0] 0] 0]
HLR config.exs OHLR DDDD,D "5551234568"
00 Ohlr_service center gt address([]
TCAP 1l 000 1SD 0000000 END
0ooc

InsertSubscriberData # 1[0000000
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IMSI a0 [0 UpdatelLocation []] "999999876543210"
OmniHSS ,
MSISDN e 00 OmniHSS 0000000 "555123456"
0 uo a0dan "\n" (Ox0A)
00000 0o 0ooo :serviceGranted
000000 uo 000000 [<<31>>]
[<<17>>, "I",
oooooo 0o 0000000 o
000000 config.exs UvDOdd :packetAndCircuit

[Jisd network access mode[]

InsertSubscriberData #2[J00000 - 00

0d 0d ad aooo
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 ISD #1[0000 - 000000000
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0000000 IMST O0000OMT-ForwardSM [J00 1P-SM-GWIOO00O0OCDCOO00000000000
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0 SMS

0o
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ad d d ad
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msisdn = "555123456" # 9 000

# 00 0000000000000
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# [0 3000 PLMN [0 + (OO0 MSISDN
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# 00000 SRI-for-SM OO0 IMSI
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# 00 1000 PLMN OO
plmn_prefix = "001001"
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# [0 200000000000 MSISDN
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- MSISDN[TBCD[O"91123456789"[00 TON/NPI[]

2. HLR 00
- TBCD [J00"91123456789"
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e isd send call barring - Q0099 true
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config :omniss7,

# [OMAPOOOOO
map _client enabled: true,

# MAPOOOM3VADOOOOASPOOOOOSTP/SGP[
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},

remote port: 2905,

routing context: 1



map_client_m3ua[]]

0 O
1l 1 0
0
mode 0 0O
I
0
1lback
callbac 0 [
I
process name b
Il
0
local i
ocal ip | [
local port 0 0
Il
: 0
t
remote 1ip 0 []
remote port g B

routing context q []

000

2905

2905

0d

M3UAQO0 "ASP" 00000000000
STP/SGP[[]

{Module, Function, Args} 000000

M3UAQOOO0O0OOMAPOOOOCO
{MapClient, :handle payload, []}[

M3UA ASPOO0000CO

posCTpOiiobi0POOOCC {10, O, O,
100} [J

OOSCTPOOO29050IANAOIOM3UAONN

0OSTP/SGPOIPOOOCOOOO

OSTP/SGPISCTPO €]

M3UAO0O0000DO0O0CO

O000Omap client enabled 000000 false JOOMAPOOOOmap client m3ua 000

0oooooa

0000000000ooscCPOinil/iinoooiOsSNOnoooOna [



MAPLOO

000000000000 POST  /api/<endpoint>[00OO0000
UO0APIODODO0SS 7 0000000000000

joad

0d
ooon
0odn
000000
0oMs
000000
0d

0ooo

ad

/api/updatelocation

/api/cancellLocation

/api/prn

/api/purgeMs

/api/sendIdentification

/api/reset

/api/restoreData

ad

000

37

57

OMAPLOO0OOOO

0d
000000OVLROHLRO
0OVLROOOOOOO
0O0OMSCOOMSRN[
0000OHLROOO00O
O000OVLROOIMSI/O000000
HLROOOOOOOOVLRO

VLRV €©€HLROOOO00O0


https://www.3gpp.org/DynaReport/29002.htm

Jooooooon

0d

0000

0oooo

0000

0ooa

0000

0ooo

0000
0oda

0OMM
0a

0o

/api/sri

/api/provideSubscriberInfo

/api/deleteSubscriberData

/api/anyTimeInterrogation

/api/anyTimeSubscriptionInterrogation

/api/anyTimeModification

/api/noteSubscriberDataModified

/api/noteMM-Event

0d

22

70

71

62

65

89

ad

OOHLROOOOCO0
0oooo

OVLROOOOOO/O
oo

OOvVLROOO0OOO

gsMSCF[JHLR[]
00000/000

OOHLROOOOOO0

OOHLROOOO0O0O0

HLROOJgsmSCF
ao0odo

OgsmSCFI000
00000



il

0d

0ooooooo

MT-0000

MO-[000

Oo00
PDU[]

0ooooooo

000000

000000

Joooooo

0o

0oooooo0

OoiMsI

OOIMELI

0o

/api/sri-for-sm

/api/MT-forwardSM

/api/forwardSM

/api/sendSM,
/api/deliverPDU

/api/reportSM-
DeliveryStatus

/api/readyForSM

/api/alertServiceCentre

0o 0o

/api/send-auth-info 56

/api/sendIMSI 58

/api/checkIMEI 43

0o

0 0o

45 OOHLRODOOOOO000OCO
ad

44 Oo000o00o0ooo
MSC/SGSN[]

46 [SMSCOI000000CO

44 00000SMS-DELIVER
PDU[]

47 [OHLROOO00CO0OC

66  OOHLROOMSOOOOCOO

64  [0SMSCOO0O0O00OCO

0d
OHLROO00000O0C

OMSISDNOOOHLROOIMSI[

0oooooa



jooo

ad

0SS

0oss
0ass
0oss
0oss
0ood
0oo0

OooossO
[

0d

/api/registersSsS

/api/eraseSS

/api/activateSS

/api/deactivateSS

/api/interrogateSsS

/api/registerPassword

/api/getPassword

/api/forwardCheckSS-
Indication

0d

10

11

12

13

14

17

18

38

0d

000000000000
[/CFU0

0ooooon
0oooood
0oooooo
0oo0oooooo
0ossood

00/00SSONe €

OVLROOOOOOOO



NO000OLCSOIGPRS

ad

0oLesod
0o

000000

000000

O0OGPRS[]
000

O0OGPRS[
[

ad

/api/sendRoutingInfoForLCS

/api/provideSubscriberLocation

/api/subscriberLocationReport

/api/sendRoutingInfoForGprs

/api/updateGprsLocation

0d

85

83

86

24

23

ad

GMLCOOHLROOOLCS
0ad

0000000000000

OGMLCOOO0000O

OOHLROOOGPRSOO
0GGSNOOOO

O000000SGSNO
HLR[]

LCSOI0D00O00DDOODOOODOMAPOIODOODDOHLROODOOOGMLCODOOROOLCES od
O00000000ProvideSubscriberLocation[J000SubscriberLocationReport0[]

000000000000DO00000000LESON0DQeSHINNIGADININNNDNNNDOIDOODO



CAP / CAMELI00

0d

CAP InitialDP
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/api/cap/connect,
/api/cap/continue,
/api/cap/releaseCall,
/api/cap/applyCharging

/api/raw/sccp

/api/raw/m3ua

J00000000SRI-for-SM[]

OOHLROOOOO000DO00000DOHLROOD000D0O0C00

0d

NgsmSCF[[
CAMELOO

CAMELOOOO
0ooooo

0oooooa
SCCPOOOO
0o0/00o0

0o0oooa
M3UAOOO0
000/0000

SCCPIOISMScI00O000 DOOOOOSRI-for-SMOOOGTOOOOOMSISDNOOOOOOSSN
6/HLROJ000STPOOOOO00OGTTOOOOOCODOOSMScO0ODOOOHLR GTOOOSRIOOOOCO
HLROOOOOOOOO000OOOOCCO00000000G T THOOHLROOOOOOOMS CO00000000OO



000 :omniss7[] 00 00
hlr gt address O00OSRIOQOOOHLROGT "61455501111"

home msisdn prefixes  [JOMSISDNOO0OO0O0OHLR GT ["6777"]

Ohome msisdn prefixes[J0000000000hr gt addressO00000HLR GTOOOSSN 6[]
NO00000o0OooMsSISDNOOOGTOOOSRI-for-SM00 sccp_opts[]:called party,
:called ssnJ000000000SCCPOOOO

000 POST /api/sri-for-sm

000
{
"msisdn": "447712345678",
"serviceCenter": "447999123456"
}
gad
{
"result": {
"imsi": "234509876543210",
"locationInfoWithLMSI": {
"networkNode-Number": "447999555111"
}
}
}
cURL[]

curl -X POST http://localhost/api/sri-for-sm \
-H "Content-Type: application/json" \
-d '{"msisdn": "447712345678", "serviceCenter": "447999123456"}"'
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o0 POST /api/sri

ooo

{
"msisdn": "447712345678",

"gmsc": "447999123456"
}

J0000OOPRNQ

00 POST /api/prn

0o

"msisdn": "447712345678",
“gmsc": "447999123456",

"msc_number": "447999555111",

"imsi": "234509876543210"
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000 POST /api/send-auth-info

0o

{
"imsi": "234509876543210",

"vectors": 5

}

0o



"result": {
"authenticationSetList": [
{

“rand": "0123456789ABCDEF0123456789ABCDEF",
“xres": "ABCDEF0123456789",

“ck": "0123456789ABCDEF0123456789ABCDEF",
"ik": "FEDCBA9876543210FEDCBA9876543210",
“autn": "0123456789ABCDEF0123456789ABCDEF"
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000 POST /api/updatelLocation

{od
{
"imsi": "234509876543210",
"vlr": "447999555111"
}
NOOOOATI
000 POST /api/anyTimelInterrogation
aad
{

"hilr gt": "447999123456",
"msisdn": "447712345678"
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N00000Prometheus[][] /met rics OO0

000 map_requests_total (JO0 000 000 OOOOMAPOOD OO0 operation[ifsrifl

sri for sm[Jprn[Jauthentication info[Jupdate location[]

000 map_request errors total 00 000 000 D€<€00000000MAPOO0 OO0

operation([]

000 map _request duration milliseconds [0 000 000 MAPOOOOOOOOOO 00O

operation(]

000 map_pending_requests [J{J0 000 000 000OCOOOMAPOOO

[[[NPrometheus[]]

# (00000SRI-for-SMOO
increase(map requests total{operation="sri for sm"}[1h])

# [OSRIMOOO
rate(map request duration milliseconds sum{operation="sri"}[5m])

/ rate(map request duration milliseconds count{operation="sri"}
[5m])

# 0000000

sum(rate(map request errors total[5m])) by (operation)

# 000000

map_pending requests
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[0 SMSc [

OmniSS7 O0000000000STPOHLROSMScOOOOOOO0O0O config/config.exs 00000
H00000000o000000000

000 SMSc (1]

00 OmniSS7 00 SMSc 0000000000000 SMSc 0000000 SMSc 000000



1.0 config/config.exs

2.[]0 config :omniss? [JO00000
o map client enabled: true[OJ0/MAP 0000

o smsc_mode enabled: true[J00 SMSc 0000

o hlr mode enabled: false[][]] HLR ]
3. [J0 SMSc J0000AP! OO0SMSc 000GT O00000000OM3UA 00000000
4. 100 000000
5. 00 0000000000

000 config/runtime.exs J0000000000000000CO0O00€€€00000000 SMSc
00000 config/config.exs [JO0 config/test.exs [N0O000OOOO0000COOOOO
000 config/config.exs[]

SMSc (100

000 SMSc 000 config/config.exs Q000000



config :omniss7,
# 0000 - OO0 STP + SMSc [0
# [0Omap client enabled [0 truedd SMSc 000000
map_client enabled: true,
hlr mode enabled: false,
smsc_mode enabled: true,

# OmniMessage [J0 API [0

smsc_api base url: "https://omnimessage.example.com:8443",
# 00000000 SMSc (0

smsc_name: "ipsmgw",

# 000000000 6T OO0
smsc_service center gt address: "5551234567",

# (00000000 SMS 00000
auto flush enabled: true,

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

# M3UA 0000
# 00 ASP 00000/00 MAP SMS (0
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [},
process name: :stp client asp,
# [00000SMSc 000
local ip: {10, 179, 4, 12},
local port: 2905,
# 000 STP (00
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

Web Ul 00 config :control panel 00000000 config/config.exs [O0O00

use additional pages [JO0000 OmniSS7 0000 16 0000000OO000COCOCO000000O
UO000peer-status 00000 "Peers(]



config :control panel,
use additional pages: [

{SS57
{SS7
{SS7
{SS7
{SS57

{SS7.

{SS7

{SS7
0"},

{SS7

1,

.Web.
.Web
.Web
.Web.
.Web.
Web.
.Web.
.Web.

.Web
# ...

EventsLive, "/events", "SS7 (0"},
.TestClientLive, "/client", "SS7 [OO0O"},
.M3UAStatusLive, "/m3ua", "Peers"},
SCTPConnectionsLive, "/sctp", "SCTP 0"},
RoutingLive, "/routing", "0O0"},
RoutingTestLive, "/routing test", "OOOO"},
SmscLinksLive, "/smsc_ links", "SMSc 00"},
SmscSubscribersLive, "/smsc subscribers",

.HlrLinksLive, "/hlr_ links", "HLR [O0"},

00000000000CAMELOOOOMSISDN/IMST (000

page order: [

"SMSc [0

"/application", "/configuration", "/events", "/logs",
“/client", "/m3ua",
"/routing", "/routing test", "/smsc links",
"/smsc subscribers", "/hlr links",
# ... 000000
]
Ooodoooo

Jo0000000o0o0000a O



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

remote ip

ad

0o

aa

{hostname} SMSc"

g

true

10 000

nil

10

aa

2905

aa
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0 0 aoa 0
remote port g 2905 00 SCTP [0
routing context g 1 M3UA [JO000 IC

00 SMSc 10000000

[ smsc_mode enabled: true €€ map client enabled: true JOWeb Ul J000

e 0SS7 (J0 - 0000

[0 SS7 000 - MAP 0000

0 Peers - (JJJOOM3UA/SCTP O000

0 00 - 0000000 STPQ

[ 0000 - 0000000 STPO

[ SMSc ][] - SMSc API [J] + SMS 000 « SMSc []]
0 00 - 0000

0 00 - 00000

HLR [J0] 0000000

jooo

e SMSc (000 map client enabled: true 0000000

¢ OmniMessage [JJ[JOmniMessage API 0000000 smsc_api base url 00
e 0000000 ~85 OO0 SMS.FrontendRegistry 00000 OmniMessage [
 API 000000 OmniMessage API 00000 0000 5 000

« MAP [J[J000SRI-for-SM [J 10 000000OMT-ForwardSM [J 30 Q000000000 2G/CS
000000 VLR 00

* (00000000000 SMS 00
* 00 STP OO M3UA [00000/00 MAP SMS [0
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* Web UIJJ000 Web 000000000
 API 0000 REST API 000 Swagger Ul (00000000

HTTP API [

OmniMessage [][1[]

OmniSS7 [JJ HTTPS REST API [] OmniMessage [J0J0000000CCO0C00CDO0O0O0C0OO

config :omniss7,
# OmniMessage API [JJ URL
smsc_api base url: "https://omnimessage.example.com:8443",

# (000000C0000000000000000 hostname_SMSc(]
smsc _name: "omni-smscOl",

# 000000000 GT OO
smsc_service center gt address: "5551234567"

0oooo



ad aoa

smsc _api base url o 0 "https://localhost:8443"

oo -

smsc_name o O
_ {hostname} SMSc"[]

smsc_service center gt address [] [I  "5551234567"

joad

000000000 OmniMessage 00000 SMS.FrontendRegistry [0 ~85 [ 0000000
OmniMessage [0

* (00000000000

* JO00000OO0OOO

* 000000

+ (00000000000 SMS 00

0000

e [000O0~85 [J0@registration interval 85 000 0000
e (OO0 smsc_mode enabled: true (000

0oooooa
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"frontend name": "omni-smscOl",
“configuration": "{...}",
“frontend type": "SS7",
"hostname": "smsc-server0l",
"uptime seconds": 12345

000000000 smsc_name JUOO0000000O00O0 "{hostname} SMSc" []

OmniMessage API []]

0 OmniSS7 [J SS7 000 MAP 0000000000000 OmniMessage 000

+ 0000000 DOoOOOO
0000000000000 (MO) OO

000000000 (MT) 00 00000
000000 DO0O0/0000
000000 0000000



0d

/api/frontends

/api/messages raw

/api/messages

/api/messages/{id}

/api/messages/{id}

/api/locations

/api/events

0d

POST

POST

GET

PATCH

PUT

POST

POST

0d

0ooood

00d SMS 00000 TPou[
0ooood

00oo0o0oo

0ooood

00/0000000

0ooood

0o

{"frontend name"
“configuration":
“frontend type":
"hostname": "...
"uptime seconds"

{"rp originator_

n n
’

"rp _destination_
"...", "directio
"message body":

“send time": "..
“smsc node name"

“source smsc":
"“source type": "

Ol smsc: <smsc r

{"deliver_ time":
"dest smsc": "..

{"dest smsc": nu
{"msisdn": "..."

"...", "location
"ims capable": t

"csfb": false, "
“...", "user_age
"...", "ran loca
"oo0", "imei": "
"registered": ".

{"message id":
"name": "...",
"description": "
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smsc_api status path
/api/status GET 00000 /api/status [0

SMSc 0000000000
SMSc.APIClient[]

API 000

00 AP 000 JSON 0000000000

O00OOHTTP 200-201YSON 00000000
HO000RTTP 4xx/5xx00000000000000
0000ISO 8601 (00000 "2625-10-21T12:34:56Z" ]

00 ID00000000o0

API 0000
SMS 000000000000

1. SMSc.APIClient

00 API 000000000 OmniMessage [JO0 HTTP API OO

 frontend register/4 - [J OmniMessage (000

e insert message/1 - 000 SMS J0O00O00O0O0O0OOOOO /api/messages raw[]
e insert location/9 - 00/000000000

* get message queue/2 - 0000000000

e mark dest smsc/3 - 00000000000

* add_event/3 - [JJ000000OO

e flush queue/2 - 000000O0O0OSRI-for-SM + MT-forwardSM[]

e auto flush/2 - 0000000

2. SMS.FrontendRegistry
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* 0000000

* 0 ~85 0000

* 000000 smsc_name 00000000
¢ 0000000RODO0000

3. SMS. Utils

SMS 0000000

* generate tp scts/0 - [0 TPDU OO0 SMS 000
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0000 HSS/HLR APIJh1lr api base urlJO0IP-SM-GW 000000 HSS API 00000000
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0000000000 HSS 000
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POST []
/api/messages raw
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* VLR 0000000 HSS API J000000O0O000CO VIR OOO00ODOOOIMST + VLR 000
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 HSS API 000000000000 hlr api base url [OOIP-SM-GW [JO000 MSISDN [0

HSS API 0000000 00 IMSI [ €99 VLR 00000000000/P-SM-GW [] MT-
ForwardSM 000 VLROOOOOOO SRI-for-SM[]

» 100000000000 HSS API 000000000000 VLROODOODDOOOOODOOOOOOOOOO HLR
ON0000000000 alertServiceCenter 0000000000

* SRI-for-SM (00000000000 HSS API 00 HSS 000CO0000OCOO SRI-for-SM (I
HLR 000000 IMSI O000000C000000000 O

* (000000 VLROD MT-ForwardSM 00000000SCCP 000000000 VLR 00000000000
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SMSc 0000 HLR [J alertServiceCenter (1000000000000

00 HLR [JO00 alertServiceCenter 00000000 [

000 alertServiceCenter(]

00000 HLR 0 UpdateLocationJOI00000 VLR/MSCOOOHLR JO0000O
alertServiceCenter[JMAP ][] 64000000 SMSc 0000000000

il

0000000 HLR 0000

config :omniss7,

# SMSc [J0 alertServiceCenter 0000000000048 Q00O
hlr alert location expiry seconds: 172800

il

[0 SMSc 00 alertServiceCenter 0000



1. 0 MSISDNOO0000000CC MSISDNOTBCD 00
2. 00 TON/NPI 00000000000 "19"0"11"0"91"0000"19123123213" -
"123123213"[]

3. 00 IMSIOOO000 hlr api base url{000 HSS API 0000000 OO IMSIOOO HSS [
0000000 APIOO00D000 SRI-for-SM O00000COO IMSIOOO IMSI 0000 MT 00O
2G/CS I00000OMSC/VLR [0 MT-ForwardSM 00000 IMSI[

4. POST [] /api/locations]J000000000000
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(o]

o

o

(e}

msisdn O00000000000O00O

imsi[dQd IMSI

location[JSMSc O00O00"ipsmgw'"[]

expires[JO00 + hlr _alert location expiry seconds
csfb [true(000000000O00O00O

ims capable[Jfalse[][]] 2G/3G CS 00000 IMS/VoLTE[]

user agent 00000 HLR GTOOOOOO
ran_location[] "SS7"

5. 1 SMSc [[I00000000000C00 HLR GTOOO=000000000 O
6. [J[J ACK[][] HLR ][] alertServiceCenter [][]
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0 SMSc (0000000 SRI-for-SM 0000 "00000" O000OC SRI-for-SM 000000000

0o

1. JO000SRI-for-SM [0 absentSubscriberDiagnosticSM [
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{imsi: "real_imsi", serving_vir: "..."}

0og IMsSI

[00 HSS API]

0000 IMs!

POST /api/locations (expires=

200 OK

Sl + HLR GT[J

48h)

0ooswms 000

SRI-for-SM (15551234567)

0000000

IP-SM-GW

POST /api/locations

POST /api/locations (expires

200 OK

=0)

HSS API

OmniMessage API




"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"

O00user agent OO00000 alertServiceCenter [J HLR GTJ SMSc 0000000000
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{
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e [JJ updated at 00

[] SRI-for-SM [0

e [][] status = :failed
» JI000O0OOOOOO

0oooooooa

« DETS 0000
* (0000 Web Ul

Web Ul - SMSc (][]0

O00/smsc_subscribers

000000 2 0

00000000 SMSc 0000000000 config/config.exs OO0 SMSc 0000000000COOOOOO
0o

SMSc [0 D000O000OCO0000oa

0o
1. 0000

o MSISDN[JIMSIJHLR GTOVLR GTOOO000 VLR OO0
00/00000

O000000/O0000000

000000000000

O00000000

[e]

o

(o]

[e]

2. 0000



[e]

0ooooo
0oooooa
0oooooa

o

(o]

[e]

3. [0

00 HLR 000

° JO000000C0O00000
° (000000000

0ooa

|
| sMsc OoOoOoo oo: 3
|
|
| MSISDN IMSI HLR GT VLR GT Msc
| S/
|
| 15551234567 001010123456789 15551111111 14155550100 5/2
| 15559876543 001010987654321 15551111111 0/¢
| 15551112222 001010111222233 15552222222 14155550200 3/1
|
000 O0: 3 | O0:2 | 0O0:1 | [0HLR: 2

API []]

0oot0ooobodooooa



# (000 alertServiceCenter [
SMSc.SubscriberTracker.alert received(msisdn, imsi, hlr gt)

# 000000
SMSc.SubscriberTracker.message sent(msisdn)

SMSc.SubscriberTracker.message received(msisdn)

# 000000SRI-for-SM 000
SMSc.SubscriberTracker.mark failed(msisdn)

# 100000
SMSc.SubscriberTracker.remove subscriber(msisdn)

# 0000
SMSc.SubscriberTracker.get active subscribers()

SMSc.SubscriberTracker.get subscriber(msisdn)
SMSc.SubscriberTracker.count subscribers()
SMSc.SubscriberTracker.clear all()

il

Oo0oooo0

alertServiceCenter 0000000000000 alert received/3
SRI-for-SM 00000000000 messages sent
O000000000000000000 mark_failed/1

000000000 SRI-for-SM 00000 mark failed/1

VLR 000

0ao 1P-SM-GW [JO000 HSS API 000000000 VLR 000000000 MT 0000000 HSSO

Jooooon

VLR 0000000000



1. HSS API [JIO0000000 HSS API 0000000 VLR 0ooooomMsI O VLR 00000000000

godd
2. MO-ForwardSM[][100000 MO-ForwardSM [O0OSCCP OO0 GTUOOOOOO

VLR/MSCIOO00000O VIR OO0

0000 MT 00000OR000000C00R0000OMSI 0 VLR 000000 TTL 00000000 HSS APIO

Hoo
O00000000VLR 0000000

* MT-ForwardSM [JJJ00000SCCP JO0OVLR 0000000 VLR 00000
 TTL JOOTTL 0000 vir _cache ttl seconds JUOJOOOOOO0OOOOO TTLO

00000 alertServiceCenter 0000000 VLR 000 <€000000000000000 VLR 000

il

config :omniss7,
# HSS/HLR API 0000 VLR 0J0000COOCO
hlr api base url: "https://omnihss.example.com:8443",

# VLR OO0 TTLOOOO36060 = 1 OO0
vlr cache ttl seconds: 3600

0 O
0d 10 ada d
d HSS/HLR APl [0 URLOOOOOOOOO
hlr api base url 0 0 nil O00000OOVLR 00000 MT 0oooo
[ nil 00000000 SRI-for-SM 00

000 VLR 000000COOOOCOOOOCO
vlr cache ttl seconds . 0 3600 OO0NO0OO0O0O0On HSS APIOC
0 00000 HSS API 000000COOO0OO

000



i

HLR

IP-SM-GW HS5 ARl OmniMessage APM
0000 HLR: 07 Updatel ocation
alertServiceCenter{15551234567)
alt 000 HSS ARF]
GET fapifsubscriber'msisdn/15551234567
{imsi: "real_imsi®, serving_vir "..."}
* ...................................................
0 HSS g IMS
[0 HES API]
0 MSISDN oo IMS1
POST fapiflocations (expires=48h)
200 0K
D0DDDOD IMSI + HLR GTg
—
[
alertServiceCenter ACK
[IOSMS
SRl-or-5M (15351234567)
0000000
POST /apilocations (expires=0)
200 0K
T T T T
HLR IP-SM-GW HS5 ARl OmniMessage AP

0000 SMS

0000 DO00RO000D SMS 000

Oo00o0o0oo0a O



il

config :omniss7,

auto flush enabled: true, # J0/000000

auto flush interval: 10 000, # 0000000

auto flush dest smsc: nil, # 0000Onil = 00O

auto flush tps: 10 # 0000000
Hooooon

1. 000 auto flush interval [O000 API 0000000
2. 0000000 auto flush dest smsc [O000
3. J00000000C0O00 auto_flush_tps [0

4. 000000000

o [0 SRI-for-SMOI0000000000 HLR O000€ 9900
= HLR [0 MSISDN O00d IMS!

= HLR [J[] MT-ForwardSM [J][]] SMSC GT []]

* (000000000 0
o 00000 MT-forwardSM [] MSC/VLR

o [0 API D000O0O00OC/O00
o [0 API 000000

0 0000000 SRI-for-SM 00000000000 MSISDN [ IMSI 0000000 GT 000000000
00o IMSI 000000 O

SMSc [][]

OmniSS7 [0 Prometheus (00000 MAP 0000 SMS 00000 SMSc 00000/0000000
SMS 000000000



1l 0 A 0 SMS 000
00 MAP 000
SMS 000000
[ :
- sri for sm[]
map_requests total [l operation
forward sm[]
. MTforward sm []
prn(]
0 MAP [00/0000000
: s . 00000 SRI-for-SM
map request duration milliseconds [] operation 0 MT-
. ForwardSM([]

00000000000000 SMS 00000 map_requests total[Jcap requests total[]
ussd requests total[Jussd active sessions[]map pending requests(]
omniss7 license status [] map request duration milliseconds[]

0oooo

# [0 5 [0 MT-ForwardSM 0000
rate(map requests total{operation="MTforward sm"}[5m])

# [0 5 00 SRI-for-SM 0000
rate(map_requests total{operation="sri for sm"}[5m])

# MT-ForwardSM 00000000000 5 OO0

rate(map request duration milliseconds sum{operation="MTforward sm"}
[5m]) /

rate(map request duration milliseconds count{operation="MTforward sm'
[5m])



0000 SMSc

AN NENEND
000

1. (000000000

2. (000000

3. (00000000

4. 00 M3UA 000000000
5.00 TPS 00

Hunoooood

0000

TPS 0000
HLR (000
0oooon

Oo0oooo0

0000

e [J[] auto flush tps
[0 HLR OO0
* Q00000000

MT-forwardSM API

00 API ][] SMS

API [JJ[JPOST /api/MT-forwardSM



00000000000000000 snake_case[Jdd destination service centre J0000000
smsPDU 0000000 SMS TPDU[]

0o

"imsi": "234509876543210",

"destination service centre": "447999555111",

"originating service center": "447999123456",

"smsPDU" :
"040B917477218345F600001570301857140COBD4F29COE9281C4E1F11A"

}

0o

O00OHTTP 20000000000000 result 0000 MT-ForwardSM 00000 TCAP 00000
message id 00000000 "success™ [

{
"result": "<formatted TCAP result>"

}

00 MAP 0000000000 HTTP 504 [0 {"error": "timeout"} OO00O000/0000C0 HTTP
400 0 {"error": "invalid request"}[

Juo

OmniSS7 (]
. - HLR 0000000
° - 00 MSISDN [J IMSI 0000000000000
. - Web UIJJAPI[ONO
. - MAP [][]

- 0000



OmniMessage [[I[] J00000OOO0O00CCOO0O0COOOOO0CDO0OOO0O OmniMessage [][]
O00OmniMessage J0000000C0000000CDOO0O0CDO0OCO0OODOO

OmniSS7 [] Omnitouch Network Services [][]



M3UA & M2PA STP

00000000 OmniSS7 00 00000 (STP) 000000

L]

o v s~ w N+

10.
11.
12.

13.
14.




15.
16.

J0000000 (STP)(

00000 (STP) 0 SS7 000 IP 0O0OCOO000OCO0DO0OCOOD000C000O

STP ]

« (00000000000 (PC) 0000 (GT) 00 SS7 0000
00000000 SS7 00000 1P 0 M3UA/SCTP 000000
OoC00000oooOOUootooodoo0ooG
OO00C0o00o0OoOO0OO0a
000000000000C0000O @€ €r



STP (I

IomA [ 0000 & | [ oo
MSC A MSC B SM5c
PC: 101 PC: 201 PC: 300
&= [ llu
M3IUASCTP M3IUASSCTP M3IUASCTR M3IUASCTP M3IUASCTP
00 2905 00 2905 [ 2905
e LY ./-
. N )
.--"'"-F-FF- .
.-""..---
rd
!
~

ASP (0OOOOOO)

00000000 SGP/STP 0000
* 0000000
* (0000 STP OD00O00OOCO SsTP

SGP (00000

+ 00000 ASP 0000000
* 0000000
* 000000000000 sTP

AS (0000
+ 00000000 ASP 00000



* (00000000000
* (0000 ASP 00000O00O

(000000 DM 0o0n

OmniSS7 0000 IP 00000000 SIGTRAN 00 (M3UA/M2PA [0 SCTP)00000 OO0 TDM
[0 SS7 00 0000000000 0000 (sew) 000000000

Huoooodo
0000 (SGW) 000000000000000000 SS7 000

 TDM 000 E1/T1 00000 SS7000 MTP1L/MTP2/MTP3
e IP (OO0 SCTP/IP [0 SIGTRAN[OO M3UA [J M2PA

SGW 000000000000 1P 0000000 ©mniSS700000C00 IP 00000 TDM 0000000OSTPO
HLROOOOOO

TDM [J IP [

MSC/VLR

00 1P O HLR

SCTP/M3UA OmniSS7 STP
(0 2905 10.0.0.1:2905




Hooon

[0 TDM SS7 N IP (SIGTRAN)

0000  SCCP/TCAP/MAP  « [0 -  SCCP/TCAP/MAP

00 MTP3 00 M3UA/M2PA
00 MTP2 00 SCTP
00 MTP1 (E1/T1) 00 IP/Ethernet

SGW [] TDM [0 MTP1/MTP2[00 IP 000 M3UA [] M2PA [J0 MTP3 O0000000SCCPL
TCAP[MAP[CAPOOOONN

[0 OmniSS7 (000000

OmniSS7 [J0 ASP (J00000D) 000000000 sGW 0 sGP (O0000MO

0ooa



config :omniss7,
# [0 ASP [000COO
map_client m3ua: %{
mode: "ASP",

callback: {MapClient,
process name: :sgw _connection,

# 0000 (OmniSS7)

local ip: {10, 0, 0, 1},

local port: 0,
# 000000

remote ip: {10, 0, 0, 100},

remote port: 2905,
routing context: 1

},
# 0000 STP 000000
peers: [
%{
peer id: 1,

name: "TDM Gateway",

role: :client,

local ip: {10, 0, 0, 1},

local port: O,

remote ip: {10, 0, 0, 100},

remote port: 2905,

routing context: 1,

point code: 100,
network indicator:
}
1,

# (00000 TPM 0000
m3ua_routes: [
%{
dest pc: 100,
peer id: 1,
priority: 1,
network indicator:

dest pc: 200,
peer id: 1,
priority: 1,

:handle payload, []},

# 00000

# SGW IP [
# SGW M3UA [0

# SGW 00000

# OmniSS7 000

# SGW IP OO

# SGW (000000

:international

# TDM MSC [0
# 00 SGW 00000

:international

# TDM HLR [0



network indicator: :international

}
]

SGW (0000

00000000 OmniSS7 000000

1l 1N 00
O0IP  OmniSS7 O 1P [0 0oooo 1P
0000  OmniSS7 O SCTP [0 2905
00000 SGW [0 AS 000 SGW 0000

0d 00 SGW 000 TDM 0000 0000

0ooo - ASP 000000 0o0oooa

joad

00 101P 0000 TDOM [0

OmniSS7 [0 SGW 00 TDM [J HLR 0 MAP [0 (SRI-SM, PRN)[]

OmniSS7 (ASP) - SGW (SGP) - TDM [JJ - HLR
M3UA MTP2 MTP3

00 200mniSS7 (0 IP [J TDM [ STP

OmniSS7 00 IP 000000 TOM 000000000

IP SMSC - OmniSS7 STP - SGW - TDM HLR
{
00 IP 00 HLR



00 300 SGW [0000

0000000o0ooo000o0

peers: [
%{

peer id: 1,
name: "SGW Primary",
role: :client,
remote ip: {10, 0, 0, 100},
remote port: 2905,
point code: 100,
# ... 000

peer id: 2,
name: "SGW Backup",
role: :client,
remote ip: {10, 0, 0, 101},
remote port: 2905,
point code: 100,
# ... 0000
}
1,

m3ua routes: [

# [0 SGW _Primary [O0O00O0
%{dest pc: 100, peer id: 1, priority: 1, network indicator:
:international},

# 0 SGW Backup 00000
%{dest pc: 100, peer id: 2, priority: 2, network indicator:
:international}

]

[0 M3UA STP []]

OmniSS7 (00000000000C000 STPOODOD =emniss?7 [J0000COO STP OOCOO



Hooood

0o 0o

00000C000000Web UI000 8445 [ APL
0oooooa

config/config.exs

00000000 STP 000 sctp_handler 000
00PC O0OGT 000

config/stp example runtime.exs

Oo00COOOOOUOCOOOoOOooObOoOOo0OE
0oooon

config/runtime.exs

00000000 config/runtime.exs OOO0O00000COOCOOOCOCOOSTP OOOOCOOOOOOO

config/stp example runtime.exs [[]

000 STP [0
000 STPONOO000000000000000000000

1. 00 config/stp example runtime.exs [0 STP OOOSCTP OO00OO0O0OOPC OO0
GT 0000

2.00 config :omniss7, ... 000000 config/runtime.exs 000000000
3. (0% 0000 'P 0000000000000000
4. 0 00000 iex -S mix



STP (000

config/stp example runtime.exs [0 STP J000O0O000O STP 0000 sctp _handler O[]
000 GT 000000000000 PC O GT 000



config :omniss7,

# SCTP 00000 STP 0000 - O0OCOOCO STP OO
sctp handler: %{

enabled: true,

local ip: {127, 0, 0, 1},

local port: 2905,

point code: 101 # [0 STP 00O

}I

# 00000000000 PC 0000
enable gt routing: true,

# M3UA [000PC OO0 GT 0000
m3ua_peers: %s{peer id: 1, name: "STP West", role: :client,

"'} ]p

m3ua_routes: %{dest pc: 100, peer id: 1, priority: 1,
network indicator: :international} ],

m3ua gt routes: %{gt prefix: "44", peer id: 2, priority: 1,
description: "[JOOO"} 1

0o O O 0o0o00o00o

Jo0onoooon
00000000000000000 (000

000 config :omniss?7 0000 STP OO



0d 0d 0o 0o 0o

00 STP [0 %{enabled: true,
sctp handler Map L[] 000000 local port: 2905,
[ point code: 101}

Ho00oo0a
enable gt routing Boolean false 000 PC 00 true

ad

M3UA /
M2PA [

m3ua_peers List [] 000000 O

m3ua_ routes List [] 110 U

[

00000000
m3ua gt routes List [] ad 0

[

000000 tocal_ip (/0 remote_ip [0 IP 0000000 SCTP O00000OCOOOOCOCOO
[

00 STP Q000000
0000000000000Web U1 000

* [0SS7 00 - 0000

0 M3UA - 000

000 - 00000 « STP Y
0 0000 - 0000 « STP 0
0 00 - 0000

0 00 - 00000



Hooood

* 0000 SCTP [0 (1P 00 132) 00000

* [0 M3UA {00 2905000000

* [O000O00OoOOCOO0O

* (0000000 Web UIO AP 00000000000 Mnesia 000 0000 DOO0O0OO
* (0000 runtime. exs 000000000000 Mnesia 0000

* [O00DODO0O0OCOOOOO0a

* Web UIOO0O0 000 Web 000000
o API 0000 000 REST API (00 Swagger Ul [
(0 STP [

0000000 000 M3UA STP 0000000000000 config/stp example runtime.exs []
00000000

0ooo STP

0000000 config :omniss7 OO00OOCO

config :omniss7,
sctp _handler: %{
enabled: true,
local ip: {127, 0, 0, 1}, # 000 IP [0
local port: 2905, # (0000
point code: 100 # 0 STP 000

}



STP (000

0] 0] NN 0] o
enabled Boolean  false 0000 STP OO0 true
local i Tuple s o B 00000 1P 00 1o By s

_1p p 1} 0}
local port Integer 2905 00000 2905

STP [] SS7
point code Integer [ B : : 100
000000 sTP

* (00000000 M3UA 000000 MAP 000000
* [0 STPOIIOOOOOODOOOOOOOOCOOO
* (00000000 STP 0000 HLROMSC [1 SMSC

00000000000000000 STP 000000000 map_client_m3ua [J sctp_handler(]

000000 (Mnesia)

00000C000000C000000C000000 Mnesia (00 0O000000O

Huooo

1. Runtime.exs 0000000000000 config/runtime.exs JO00000O0 peers OO0

00 m3ua_peers[][Im3ua_ routes [] m3ua gt routes
2. Web UI 0000 00000000 Mnesia [
3. J00000000Cruntime.exs (00000 Mnesia 000000000
4. 00000 Web U1 0000000 O000OOOOCOOO



Mnesia [[][]

Ho0Oo0odObbotobdobbooootooooG O

config :omniss7,
mnesia storage type: :disc copies # [J :ram copies 00O

0o ad ooo ad
:disc_copies  [JUOOOOOOCOO  OOOCOOOO  OOCO

: ram_copies 00000 0oooo 0ooao

(00 :disc_copies

Mnesia [
Mnesia 000000000000 Mnesia 0000

* [J0Mnesia.{node name}/[Mnesia.nonode@nohost/ (]
e [JO000 M3UARouting.init database U000

I [0
m3ua_peer M3UA / M2PA 0000
m3ua_route 0000 (DPC - O0000000)

m3ua_gt_route 000000 (00 - DO0000 SSN/TT/NPI/NAIL 00000)

[0 MTP3 [000000CO00000CO000 (TEP/TFA/TER, Q.704

m3ua dest state
- - §13)

ss7_screen_rule (000 (SCCP O00) O0/0000



jooo

Ho00o0oooooa

1. Runtime.exs - (00000000
2. Web Ul - 0000000000 [
3. REST API - (0000000000 [

0000000 runtime.exs 0000000000 Web Ul 0000000000COO0OO

[0 M3UA [0

00000 M3UA 0000000 sTpOHLROMSCOSMSCOOOOOOOOO config/runtime.exs[]

NN

000000 peers O00OO0OOO m3ua_peers [JOO000000CO0OCO



config :omniss7,
peers: [

#

0000000 STP O0000000O: client(]

[e)
%{

0oo0

peer id: 1,
name: "Partner STP West",
role: :client,

local ip: {10, 0, 0, 1},

local port: 0,

remote ip: {10, 0, 0, 10},

remote port: 2905,

routing context: 1,

point code: 100,

network indicator: :international

:national

}

#

(o)
%{

}

#
#

(o)
%{

00000 HLROOOO: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

0000 MSC J00000000: server(
00 :server [OO0STP 000000

peer id: 3,

name: "Remote MSC",

role: :server,

remote ip: {10, 0, 0, 30},

remote port: 2905,

routing context: 3,

point code: 300,

network indicator: :international

# (0000

# (0000
# :client [J0000:server

# [0 IP [0
# 0 = (00000
# (0000 Ip
# (000000
# M3UA 00000

# (000000
# :international []

# 00000
# 000 IP
# (000006 = 000000000



}

# [000000O00O000O00C0
%{
peer id: 4,
name: "Dynamic Client",
role: :server,
remote ip: {10, 0, 0, 40}, # 00 IP
remote port: 0, # 0 = J0000000Deeen
routing context: 4,
point code: 400,
network indicator: :international



Hooood

0d

peer id
name

role

local ip

local port

remote ip

remote port
routing context
point code

network indicator

0o

0d

0d

gd

0d
0d

0d

0d

0d

0d

0d

gd

0d

ad

0o
0o

0o
0o

[

0d

Oo0oo0oooo

Ho00o0o00o0oon

:client U000 :server 00O
0o IP J000000C {10, 6, 6, 1} 0000

SCTP 00O [{10, 0, 0, 1}, {10, O, O,
2}]

000000 Ooooo

Ho0OC0OOOONOCOOdOONOtOOOOodOoOo0a
- 0000000 IPO000000

00000000 0000 = DOoooooa

M3UA 00000000

0oao Ss7 0o

:international [] :national

000000 SCTP [0000ODO00O0D0ODODOODONDO0DOODODOO00O0O000nG SCTP 000
00 1P 0OOSCTP INITOODOODOO 0000O000CODoSCTP UD0oD00DoODOoDOoo. 1P
000 remote_ip OOOO0OOOOCOOOOOOCOOC DOOCOO

000000 SCTP [0N0000COD00D000D0O000DO000000000 local ip [] remote ip
0000 1P f00D0Oo0OOHOOENOOOODOODOOO0DOOENO00OODDO0UOD0DGaE

[



Jo0o0ooood

00 00000000 - server 0 remote_port [OO000COOO

* (0000000 remote port: 2965 [JU000OCO000OOCOO

o (i0000oOODOoOOO
o (i0b00oOooOoOOO

* (0000 remote_port: 0 [00000C000O00CO

° J0000C0O0/000000C00
o (000 1P 00
o (00000000

0o

# (0000 192.0.2.10:2905000000
{

peer id: 1,

name: "Strict Peer",

role: :server,

remote ip: {10, 5, 198, 200},
remote port: 2905,

# ... 0000
}

o°

# 0000 192.0.2.10 Q00000
{

peer id: 2,

name: "Flexible Peer",

role: :server,

remote ip: {10, 5, 198, 200},
remote port: 0, # J000000CO
# ... 0000
}

o°



M2PA [

OmniSS7 [0 M3UA [ M2PA (000 SS7 00000

000 M2PA[]

M2PA[MTP2 0000000000 1ETF OO0OOCRFC 4165000000 IP 0000 SCTP 000 SS7
MTP3 000

M3UA [ M2PAOOO

00 M3UA M2PA
a0 O00/0000ASP/SGWLO [0
a0 SS7 (1 1P 00000 HO00000

000000  O000OASPUP/ASPACH  MTP2 00000000000
0ag 0oooa 24 [1 BSN/FSN (00000

0oda SS7 0 1P 000STP Oo00o0o00o0

RFC RFC 4666 RFC 4165

Huooo

0000000 M3UADDO0O0000O0 M2PA[]

0000 M3UAN@ €9 €
M3UA 000000000000

 STP [00000OO0OOCO

« 000000 SS7 00000 1P 00000
- 00000000 HLROMSCOSMSC OONO00000000 STP



* [0000sGeWOOOOOOCOOooootOoooooD
* (0000000OC0O000/O0000
* [000000000000CO0OREC 46660

00 M3VA J000O0OHLROMSCOSMSCOVLR 000000 STP

0000 M2PALD00O000

M2PA 0000000000

< STP [ STP 0000 STP 000000000OOODCOOOO

+ [0 TDM 00000000000 M2PA 0000 SS7 TDM [0
+ [0 MTP2 00000000000 MTP2 0000000000000
+ [0000000C0O000000000 M2PA 000

0000000 M2PA 00000OHLROMSCOSMSCOOOOOO STP - 000 M3UAQOM2PA 000 STP
[0 STP 00000000O00DCOOO0O

0 M2PA [0
M2PA 00000 M3UA 000000000 protocol 0
M2PA 000

00 M2PA 00000 config/runtime.exs [ peers JOOM3UA [ M2PA (000000000000
[ protocol (JOOOOO

M2PA 00000



ad O 0d

protocol :m2pa 00 M2PA OONONOO000D < m3ual
ol iclientl ooon

server
local port 00 00 SCTP 0000 M2PA (00 3565[]
remote port [ 00 SCTP JO0O00 M2PA [0 3565([]
point code 0 ooon
adjacent_point_code [ OO0OOOOOM2PA 000
send st o 00 SLT™ 0000 1

:international [] :national -

00000000

network indicator 00

000OM2PA [0 3565 [0 00000000 M3UA [0 2905 000000

SLTM [

SLTMO000000000 O SLTAQD00000000 b MTP3 00000000 M2PA 0000 READY 0000
000000000 ITU-T Q.70700000 SLTMO00000 SLTA 0000t00oooon

SLTM [J]

send_sltm 000000000 SLT™ 000



send_sltm [] ao

true 000 READY [J00 SLTMOO0 SLTA
false 000000 SLTMOOD SLTA
Oo00000 00 Q.7070SCTP JO0O0O0O sLTMOSCTP (00000

0000000 Q.70700

[0 initiate connection: true[JSCTP 000/0000- 000O0O0OOOO SLT™M
* [0 initiate connection: false[]SCTP O00/0000- 0000 SLTM

00oo sLrM oo

0000000 Q.707 JO0UO0COO0O0O

# 000000000000 sLT™MOOO sCTP 0000
{

peer id: 100,

name: "Partner STP",

protocol: :m2pa,

role: :client,

local ip: {10, 0, 0, 1},

local port: 3565,

remote ip: {10, 0, 0, 2},
remote port: 3565,

point code: 7415,

adjacent point code: 15528,
network indicator: :international,

send sltm: true # 0000000 SCTP 00O000O0OOO SLTM

o°

SLTM 00



IP OO

SCTP/M3UA OmnisST 5TP
TECTRM3UA—» [ IP [ SMSC

ELT1
MTP2

o

SGW
PSTNTOD TDM « IP
MTPZ2 « M3UA

oO2905 | 10.0.0.1:2005

ELTl "

TOMSTR ey

00 SLTM [0
0000000 READY (000000

00000000000 sLrMO00000000

"waiting for peer to send SLTM"

00000 00000 send_sltm: true [OO0O0O00

00000 SLTM (000 SLTA

0o0oon

1. adjacent point code [JO00SLTM Q00000000 DPC
2. 00000000 0international [ [Jnational[]
3. J00000000COOOoO

00000 0O adjacent _point code [J STP 0000000 sctp_handler.point code [
ada

M2PA 000
M2PA [000000C000CO0O

1. Down - [I000
2. Alignment - [0000000 1 00

3. Proving - (0000000 2 00
4. Ready - (00000000000




0O0000000000D0000000000

00 Web Ul [J[] M2PA ]

Web UI 0 00 00000 M2PA 0000000000

1. 0 00000

2.00°
3.00°

‘a0” oo
‘0o0oo”

4. J000000000 “M2PA (RFC 4165)”
5. 00 00000

(e]
o
o
(e]
(o]
(¢]

o

6. 00

Ho00o0o0oooa

000OM2PA

Oo0ooooooo

00000 PCO

00/oo 1P 0a

00/0000000 M2PA 1 356501
0oo00o0ooooa

“0ooo”

0000000o0ooo000o0

ol:”:l_
e [0-

M3UA [
M2PA [][]

M2PA 00

M2PA [J00 OmniSS7 0000000000

* [000OM2PA 1 M3UA 0000000

* (0000000 M2PA 0000000

* J0000OMZ2PA O M3UA 0000000000000

* (000000000 M2PA 0000000 M3UADOOOO



M2PA [
M2PA 0000 Prometheus 0000000000000

0ooto

* m2pa _messages sent total - 000000 MTP3 0000

* m2pa messages received total - Q000000 MTP3 0000
e m2pa bytes sent total - [JJ M2PA 000000

* m2pa bytes received total - [J0 M2PA 0000000

U0000000 Uink _name[Jpoint code[]adjacent pc [I[

poooood

* m2pa_link state changes total - JO00OOODOWN — ALIGNMENT -
PROVING —» READY]
o [J0link name[]from state[]Jto state

0ooto

e m2pa errors_total - 000000000
o decode error - M2PA 00000

o encode error - M2PA 000000
o sctp_send error - SCTP 0000
o [0 link name[lerror type

0000

e Prometheus [0 http://your-server:9090/metrics
(00000000000

M2PA 00

1. 0000000 3565 0ooo M2PATN0000
2. 0000000000000000

3. 000000000 SCTPOIP OO 1320

4. J000000O0DOOCOoG



5. [000000000000000000000
6. (000000000000O0000a

M2PA [J000

M2PA [][] SCTP.SocketHandler 10000 00 M2PA 000000 SCTP.SocketHandler []
O000000000RO0O0000C0OO SCTP OO0

0o

e SCTP.SocketHandler [JO00000
(0000000 M2PA O0O00COOO

0o



# [J0 SCTP.SocketHandler
sctp handler: %{
enabled: true,
local ip: {10, 179, 4, 10},
local port: 3565,
point code: 100

# M2PA 0000000000
peers: [

%{
peer id: 1,
name: "M2PA Link 1",
protocol: :m2pa,
role: :client,
local ip: {10, 179, 4, 10},
local port: 3565,
remote ip: {10, 179, 4, 20},
remote port: 3565,
point code: 100,
adjacent point code: 200

peer id: 2,

name: "M2PA Link 2",

protocol: :m2pa,

role: :client,

local ip: {10, 179, 4, 10},

local port: 3565, # 00000000000
remote ip: {10, 179, 4, 30},

remote port: 3565,

point code: 100,

adjacent point code: 300

SCTP 00

* 00000 unordered (00
e PPID 500 RFC 4165 [J M2PA 0000



Jooood

000000 MTP3 000 0000 (pPC) Oo000

00 SS7 (JU00o00

00000 SS7 0000000C0000CO00000

0000

000 (SCCP/TCAP/MAP) |
|

MTP3 [] | « 000000
- 00oo: bpc, OPC, SLS | « 00 STP OO

- 000000 (SIO) |
|

|
M3UA [ M2PA (00D) | « 0000

- 0000 (OO MTP3) |
- 000 (DUNA/DAVA) | « Oooo
|
|
SCTP (0D) |
|
00000000

1. MTP3 (000000000

o

00 MTP3 J00000ODPCOOPCH
000 M3UA 000000000 52800
000 M2PA 0000000

STP (000 DPC 0000000
000000000000

(o]

(o]

[e]

(o]

2. M3VUA 00000000000

o [J00 M3UA O0000OODUNAQDAVA[JSCON[DUPU[
° [O00000C0000000



o I00000000000/00© 9 €
o (00000000

STP 000000

* 00 M3UA DATA [00STP 0000000000 5280000 MTP3 O00OCCD MTP3 0000
ODPCOOPCOSLSOOO0 MTP3 00 DPC 00000

* [0 M2PA [J000000STP O M2PA 000000000 MTP3 000O00O MTP3 000OOO
DPC[]

* M3UA [JI0000000000OBDUNADDAVASCON[I M3UA JI00000O0N000DO000D0O0G
0o

Huooon

000000 config/runtime.exs[]



config :omniss7,
m3ua routes: [
# (00000CO PC 1060 OO0 1000 STPO
%{

dest pc: 100, # (000

peer id: 1, # 00000

priority: 1, # 0000000000000

network indicator: :international

# mask: 14 # 00000 14000000
}

# 00000000 PC 200 000 2000 HLRO
%{
dest pc: 200,
peer id: 2,
priority: 1,
network indicator: :international

}

# 000000CPC 3060 0000000000
%{
dest pc: 300,
peer id: 3, # 00
priority: 1,
network indicator: :international

dest pc: 300,

peer_id: 4, # (000000000000
priority: 2,
network indicator: :international

O00mask 0000000000 14 00000OOOOCOOOOOOOCOOOOO mask OOOOCOOOOOOO

joad

1. STP [0 M3UA DATA [J M2PA 000000
2. STP 0000OM3UANOOO000M2PADOOO0 MTP3 [0
3. STP I MTP3 000000 0000 (DPC)



4. 0000000 bpCOOOOnOg

5. (00000000E000 DOO00OooOOo000D boooooo toa

6. 0 MTP3 0000 M3UA DATA [ M2PA [J0000000COO0O
7. 0000000000

8. J00DUD00DO00DO00OCO0000o0oO

jooo

000 14 00000 0-16383000000II00CN00O000000 /14 OU00OCOO0D DOOO 0000 Uoa
0 0000

0ooa

000000000 PC 000000 BPC 0000000 O00DUOOOCODOODOO0DUDO0DO00000

0o0oon



0o 0ooog 0o

/14 1 PCOO000O0 O0O00COOO

/13 2 PCs 00
/12 4 PCs 0o0
/11 8 PCs 000
/10 16 PCs uoda
/9  32PCs 0ooo
/8 64 PCs 0000
/7 128 PCs 0ooa
/6 256 PCs 000
/5 512 PCs 000

/4 1,024 PCs 0o0do

/3 2,048 PCs Hoodd

/2 4,096 PCs  [0000

/1 8,192 PCs 00000 PCs

/0 16,384 PCs [0 PCsOO0/00000

0oooon

0000000000 mask 000 0O0OCOOOOO0OO 14 DO00000

00 100000000000



# (000000000000 PO

{
dest pc: 1000,

peer id: 1,

priority: 1,

network indicator: :international
}
# 00000 14 - 0000 PC 1000

o°

# 000000000

{
dest pc: 1000,

peer id: 1,

priority: 1,

mask: 14,

network indicator: :international

}
# 0000 PC 1000

o°

00 20000

o°
~

dest pc: 1000,

peer id: 2,

priority: 1,

mask: 12,

network indicator: :international

}
# J0OPC 10000]1001[]1662[]1003

00 300000

# (00000

# [0 4 PCs



o°
-~

dest pc: 1000,

peer id: 3,

priority: 1,

mask: 8, # [0 64 PCs
network indicator: :international

}
# JOOPC 1000-1063064 000000

00 4000/0000

o°
~

dest pc: 0O,

peer id: 4,

priority: 10, # 100000000
mask: O, # 000 PCs
network indicator: :international

}
# [00000006-16383[0
# 0000000070000

0o0oooooa

0OoC00oobo0otOoootboaon



config :omniss7,
m3ua routes: [
# (00000 PC leeediooono
%{
dest pc: 1000,
peer id: 1,
priority: 1,

network indicator: :international

# mask (00 14000000
b

# 00000 PCs 1000-1063
%{
dest pc: 1000,
peer id: 2,
priority: 1,
mask: 8,

network indicator: :international

}

# [0/0000000000 PC
%{
dest pc: 0O,
peer id: 3,
priority: 10,
mask: O,

network indicator: :international

DPC 1000 00000

1. 00 mask /14 O0OPC 1000 OO0O0C - 0OOOOOO

# [0 64 O PC

# (000
# (000 PC

2. 00 mask /8 J00PC 1000-1063 (J00 - 00000000

3. 000 mask /6 00000 PCO - 000000000

DPC 1015 00000

1. 000 mask /14 0000 PC 1000([]

2. [0 mask /8 [JO0PC 1000-1063 000 - OO0000000

3. 00 mask /6 0000 PCO - 000000000



DPC 5000 [J000

1. 000 mask /14 [0
2. 000 mask /8 0
3. 00 mask /6 00000 PCO - 0O0ODO0CDOOOO

0o

1. 0000000 mask J000O0O00OO000CO0 mask O0O0000 /140
2. 00000000 /14 000000000O0O000DO00000000 mask: 14
3. (J000C0000000OCO000000OCOD0000O /e O /13

4.0 /6 Jloidoiootodtiobottiooooon

5. (I000000O00OOEODOO0oOOCODOO000oO

6. (000000C00000OCOO0OoObOOD0o0C0OD000n

Jo0o0ooGeToon

0000000D0O000CO00D0000CO0D MSI O0DO0000000CO0/0oCO0ooo0obOooo00
[



joad

(O GT OO0O0 config/runtime.exs [0 enable gt routing: true



GT 0000

config :omniss7,

# 00 GT OO0
enable gt routing: true,

m3ua gt routes: [

# (000000000 440000000 1
%{
gt prefix: "44",
peer id: 1,
priority: 1,
description: "[QOoOo"
},

# 00000000 10000000 2
%q{
gt prefix: "1",
peer id: 2,
priority: 1,
description: "[OoOo"
},

# (0000O00C 447 000000000
%{

gt prefix: "447",

peer id: 3,

priority: 1,

description: "[OOO00O0O"
},

# SSN 0000000
%{
gt prefix: "555",
source ssn: 8,
peer id: 4,
dest ssn: 6,
priority: 1,
description: "61 0O SMS [OO"

# (00000000

# (0000

# 0000000000000
# (000000

# (0000000

# OO0 SSN = 8{sMscOiod

# [00 SSN 000 60HLRO



GT 0000

GT (000000000000



000 SCCp 0

O000000
1. 00 GT O
2. 00 SSN > 00
3.00 TT > 000
4. 0 NPI > 000
5. [0 NAI > (00
6. 00000




0oooo

- dest _ssn
- dest tt

- dest_npi

- dest_nai

-

0oooo

1. 00000OROSTP 0000 GT 0000000CO000D000O

0oooo

o [IOGT "447712345678" [J[] "44" [] "447"[]0 "447" 0000000

2. SSN 000000



o [O000 source ssn000 SCCP 000 SSN 000000000
o [0 source_ssn [] nil 0000000 SSNOOOOO

3. TT/NPI/NAI 000000

o (U000 source tt[lsource npi [] source nai 00000000000
o nil JU0UOOOOOO00OOCO

4. (00000000

o (0000o0ODOOOOOOO
o J00000GT 0000 - SSN = TT - NPI - NAI - 0000

5. (000000000

o [JO00OO dest ssn[ldest tt[ldest npi [J dest nai[JSTP Q0000000



° 0000000000000
6. (000000

o (000 GT 000O00STP 000000 BPC 00000

00 GT OUOOOUOUONPE [ NAI
00 GT 000 SSN O000STP 00000 SCCP 00000000000000

* (0000TTO00O00000000G
* [0000ODONPIOOO0OOCO0OOOISDNOODOOOO
* [00000OONAIDOOOO0O0OOOODOODO00000

Hooooood

Oo00o0bdOobotooooG

* source_tt[00000000000CO

* source_npi [000000C000CC0O00C
 source_nai[J00000000C0OCOOO0
* nil [ = 0000000000

0o00ooooo
Oo00o0o00o00on



 dest_tt[00000000CO

* dest_npi 0000000000000
 dest_nai 0000000000000
* nil [J = 000000000000

0ooooooa
JO0Oo0o0OoiOtOoOOooOtoo0OG

1. 00 GT 0000

2. [J00 SSN 00000 SSN
3. 000 TTO0ooo Tr

4. 000 NPIOOO0OO NPI
5. (00 NAI 00000 NA
6. (000000

0ooa



config :omniss7,
enable gt routing: true,

m3ua gt routes: [

# [0 10000000000

%{
gt prefix: "44",
peer_id: 1,
source tt: 0, # 00 TT=60000
dest tt: 3, # 000 TT=30000
priority: 1,
description: "0OOOOOTT 6-3 [OO"

}

# [0 200000 NPI (00 NAI

%{
gt prefix: "1",
peer id: 2,
source npi: 1, # [0 NPI=1QISDN/000
source nai: 4, # [0 NAI=40000
dest nai: 3, # (00 NAI=30000
priority: 1,
description: "[JOOUOOO-00 NAI™

}

# [0 3000 SSN 000000

%{
gt prefix: "33",
source ssn: 8, # [J0 SMSC [0
source tt: 0O, # [0 TT=0
dest ssn: 6, # [ SSN [0 HLR
dest tt: 2, # 000 TT=2
dest npi: 1, # [0 NPI=1[]ISDN[]
dest nai: 4, # 00 NAI=40000
peer id: 3,
priority: 1,
description: "[O sSMSOOOOOO"

}

# [0 40000 TTOOO NPI
%{
gt _prefix: "49",
source tt: nil, # 0000 71700000



source npi: 6, # [0 NPI=6[000

dest npi: 1, # 00O NPI=1[JISDN[]
peer id: 4,

priority: 1,

description: "J0000000O0"

00 TT/NPI/NAI [

0000o0TToo
e O = DD
o 1 = |:||:|
e D = |:||:|
* 3 = (000

00000COONPICO

0 =00

1 = ISDN/J00E.164[]
3 =[00X.121(]

4 = [J0OF.690

6 = J0000E.212(]

U00COOOONAIDD
« 0 =00
« 1 ={000
* 2 = [000000O
* 3 = {00000
e 4 =000
000000
0ooooon

e GT: "447712345678"



SSN: 8
TT: O

NPI: 1
NAI: 4

Oo0ooood

# 00 AOOOO TT
%{gt prefix: "447", peer id: 1, priority: 1}

# 00 BOOO TT
%{gt prefix: "447", source tt: 0, peer id: 2, priority: 1}

# 00 €000 TT + NPI

%{gt prefix: "447", source tt: 0, source npi: 1, peer id: 3,
priority: 1}

0000000 CO000000 GT + TT + NPI[

000000 € 0 dest_tt[Jdest_npifldest_nai O0000C000000O0



GT 0000

00 GT

447712345678

441234567890
12125551234

555881234567

555881234567

441234567890

12125551234

TT NPI
SSN

TT/NPI/NAI 000000

1. f0bOooa

o JH0000oOODOOOOOO
o (i000OoOooOoOOO

o (00000000 TT=0 Oo00o0ooooO TT=1

2. 000

° Ji00000OC0O00O0000000a

NAI

0ooa

"447" - [
03

"44" - 000
1

"1" - 00 2

"555"[]SSN
8~ 000 4

"555"[]SSN

0ooo- 000
X

"44"JTT=0[]
- [00 1

"1"[JTT=0[]
NPI=1[]
NAI=4(]

ad

0ooood

000000000000

0o0oo0ooa

GT + SSN 0000
SSN 00 6

GT 0000 SSN [0
[

GT+TTQOO00TT
0o 3

0ooa
GT+TT+NPI+NAI

0d



° [0000000ONPI=60000 PSTNONPI=1[]

3. (000000

o J00000000000000 NAFD
° J00000O0COONAI=4000000000NAI=300000000

4. 000000

° (00000o0ODOOOOOOO
o [O0TT=0 000000 A€€TT=2 000000 B

5. (00000

o Ji000000OO0O0CO00000
o [ STP 000C00000OCOO

SCCP [

0000000000STP 000 SCCP 000 DU00ODODODDODOO0O0ODODO00000D STP ODOD0O0O
OOUDTOOx0900XUDT [JOx11[] LUDTO0x13[0

00000000 SSN O

000000STP 0O000000000C000 GT 00000 GT 0U0DOD0O0O0000COCD GT 0000000000
GT (0000000 47 GT 40 00 1'TU-T Q.714 §2.40000000000000000 000 GToOo0oO
000000000 000 SSN 000000o000o0o0R000000 GTHoOO SSN OUo0o0RO000o0o0O
000 0000000 GTT 0 MSSOOO0O0O providerAbort (abnormalDialogue) []

00 7 STP 000 OO000COO00OCO0OOO OOC GTT O SSN O00000D000CDO00CD ssSNOonOoO
GT 0000 route on ssn: true OO0000O00000OO



m3ua gt routes: [

# 0000 - 00000 GTOoOOOOOOO GTT

%{gt_prefix: "44", peer id: 2, priority: 1, description: "[OO
0"},

# 00000 SSN (00 - 000000 SSN

{

gt prefix: "1234",

peer id: 1,

priority: 1,

dest ssn: 8,

route on ssn: true,
description: "[JOOOO SSN [J MSC*"

o°

0000000000 AP O00 route _on ssn [] POST /api/routing/gt-routes OO00O0
false JJ0000O0C0O000O0OCC GT 00ODOCOOOOOO SSNOITU-T Q.714 §2.4(00

J000000O0OXUDT / LUDT(]

XUDT [ LUDT (00000 SCCP 0000000000 SCCP 0iiOU00ODO00O000ODOnOSTPO

1. 000000000CO000Q. 714 §2.4(0
2. 0000000000 000000 OO0 000000Q-714 §2.8.6(0
3. (0000

m3ua stp routing failures total{reason="hcounter violation"}[]

4. J000000CO00O000000O XubTs/LupTs OOO0000CO00OCO
UDT 000000000000000000OD0O

H00000O0000OUDTS / XUDTS / LUDTS[

00000000D000D0O00000 O0000000DOD0oDO00000 0oDOoooSTP OOoo SCCP 0ono0o
0 0000000ITU-T Q.714 §4.2[00



aooo 0o

UDT (0x09) UDTS (0x0A)

XUDT (0x11) XUDTS (0x12)

LUDT (Ox13)  LUDTS (0x14)

OO000000000OO0O00OOD0OO0 MTP OioNO00ODOODODOOOHNOOEDOOHDODDOOUOD0OOE0
0oooon



god sccp
UDT/XUDT/LUDT

AU DT

/|

- 0ooooooo




' \
[0 UDTS/XUDTS/LUDTS -
000o 0o + 00

Jobboooobobod

STP [0 MTP3 [000I00O0IOOCODOODO0DOO0O0 IMU-T Q.704 §13000000
m3ua_dest_state Mnesia 0000000000000 O000OCOO

TFP /TFA / TFR ([

ad ad 0 STP 00000

TFPUUOUOO  00000ODOOOOOO - 000000 :prohibited
TFAJOOOOO 0000000 Oo00o0ooOo0Oon

TFROOOOOO — 000000COOOOOOC 000000 :restricted

Joooo

* 000000000STP 0000000000000 0000 0000000000000 {:error,
:prohibited} QO000000000Q-704 §13.2.300 0000

m3ua stp routing failures total{reason="prohibited"}[]

« DAUD[IIN0000000CO00000C00000C 0000 blanketJOO000COO DAVA 00000
000000000000 DUNA [JRFC 4666 §3.4.3[[]



000 SCCP OO0

0000 GT, SSN, TT, NPI,
NAI

[

!

OOoo000a

T om0 Rl 0 TT 0 KRN

e OmniCore  OmniCall  OmniRAN  OmniCharge

OO0
1. 00 GT OO
2. 00 SSN > [0
1l 3.007TT = 00
4. [0 NPI > [0
5. 00 NAI > [0
6. 00000




|

O 00000000

0000

- dest ssn

OOo0000 - dest _tt
- dest_npi
- dest nai

0DPC OO0 00 OPC I STP 0000

\

00000000

O000r

JO000SCCP Oo0o

000000 STP O0000CCCO00000000000COSTP O0oODOObCOODOooooooOboOOOD000a
000000 SS7 00000




0000 M3UA [J000000000000CODO0D000DODOODO0DO0OD0oDO0D00o0o00



0o 0d

0000 00000000
OPC 0000

DPC 00000
00000 MTP3 Sl

000 GTA OO SCCP 0000000000000

000 GTA OO SCCP JO000000CO00O

SSN SCCP Q0000

0000C0000000C0000000000000 altow [ deny O0000C0000000CO00 00000 config

romniss7, :screening default action[{000 :allow[]]

0000000 00000000 m3ua_stp routing failures total{reason="screened"} ][]
000 UDTS/J0000000D000C0000C0000



il

\
BN
o

/!m

0ooa

JodOfObOObbotobdoototobioototO. sattow OOOOOOOOOCOOOO =deny OOOOOOOOO
ad



jooo

0 ad 00 i
P | 00000000000000000
screening default action :den :allow :deny 00000000000
R 0000

config :omniss7,

# [0000000000OO00O00
screening default action: :deny

00000 ss7_screen_rule Mnesia (000000000CO0000CCO0000CCO0000CCO0O0OO
allow/deny 0000 enabled OO0O00O00OCOOOOO O

AN
0000

Jo0o0000oDODOoUOoOODODUOoOo0Oo0a

0ooa

0000000000000000 enabled OO0



config :omniss7,
m3ua routes: [
# 1000
%{
dest pc: 100,
peer id: 1,
priority: 1,
network indicator: :international,
enabled: true # [(0000000CO00OCOOOOC
}

# [0000000000000O0O

%{
dest pc: 200,
peer id: 2,
priority: 1,
network indicator: :international,
enabled: false # 0000

}

1,

m3ua_gt routes: [
# 00 GT OO0
%{
gt prefix: "44",
peer id: 1,
priority: 1,

description: "OOOO - QOOO",
enabled: false

0000

e [J0000 enabled 00000000 enabled: true
* (0000000000000
* [0 Web Ul 0000000/0000000000

0o

* (0000000



* 000000
* A/B J000UOOCOO
* (0000000

DROP (10000000
DROP [J00peer_id: 6[0000000000COOOOO0000CCOOOO0000OOCOO

00 DROP [

config :omniss7,
m3ua routes: [
# [(00000CO DROP [0
%{

dest pc: 999,

peer id: 0, # peer id=0 [JJJ DROP
priority: 1,

network indicator: :international

}
1,

m3ua gt routes: [
# 00 GT 00O DROP OO

%{
gt prefix: "999",
peer id: O, # peer 1id=0 OO DROP

priority: 99,
description: "[OOQOOOO"

}
]

DROP (000000
00000 DROP 0000

1. 000000 peer _id: ©
2. 00 O0o00ooooo



3. 00 INFO [JJ"DROP route matched for DPC 999" [] "DROP route matched
for GT 999"

4. 00000 {:error, :dropped}

00000 000000 INFO OOD00000O00D000O

pooooooooO

DROP 00000000000 0OOOC - D0hOODOODO0DOOoOoDODoo0oa
ooa

1. 000000000000 00 DROP (00000990

2. J0000000000000000D DOoooo10

3. (000C000O00OOCODOO000OC0 BROP OOO00O
4. J00000000000D DROP OO00

0oooo

0000 GT 00 1234000 10,000 O0000001234000000 - 12349999990000000 3 00
0000 1234567890 11234555000 [] 1234111222[]



config :omniss7,
m3ua gt routes: [

# (0000 DROP [00000OC

%{
gt prefix: "1234",
peer id: 0, # DROP
priority: 99, # 00 = 0000 = 0000
description: "[J00O0 1234* QO000OOO"
},
# J00000000000OC0OC0
%{
gt prefix: "1234567890",
peer id: 1, # 000000 1
priority: 1, # 00 = 0000 = 0000
description: "OOOOoO 1"
},
%{
gt prefix: "1234555000",
peer id: 1,
priority: 1,
description: "[OOOogo 2"
},
%{
gt prefix: "1234111222",
peer _id: 1,
priority: 1,
description: "[OOOOO 3"
}

0oooo



00 GT 0ooa 0ooao

0"1234567890"000

1234567890 U "1234567890"0000000
[1"1234" DROPOI0 000
QO[]
[1"1234555000"000
1234555000 1] "1234555000" 00000000
] "1234" DROPOIO 000
QO[]
["1234111222"0000
1234111222 1] "1234111222"00000000
[]"1234" DROPOI0 000
QO[]
1234999999 E9D1234 DROPLLOD "1234" DROPOIOOOO
1234000000 595234 DROPOIOD "1234" DROPOIOOOO
000

- 00 3 000000000000 1
00000 1234* 0000000
+ [ D00000oOoCOo0a

0oooon

[INFO] DROP route matched for GT 1234999999
[INFO] DROP route matched for GT 1234000000

000000 DROP [(

Oo00o0o00o0oCOo0a

0d

0oooon
1

0oooon
1

0ooood
1

0o + 0

0o + 0



config :omniss7,
m3ua routes: [
# DROP 0000 /8064 [O000I1660-1063[
%{
dest pc: 1000,
peer id: 0O,
priority: 99,
mask: 8,
network indicator: :international

}

# 00000 PC

%{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}

]

000 0 PC 1010[]1020 [J 1030 [JOJ00J1000-1063 JO000000 PC 00000
00 DROP 1]

0oooo

# (000000
tail -f logs/app.log | grep "DROP route matched"

# (0000
[INFO] DROP route matched for GT 1234999999

[INFO] DROP route matched for DPC 1050

00 Web UlI[]

* JO0O 0000 0oo
e [J INFO 00OOO
e ] "DROP route matched"

0000



1. A 000000000 DROP OO0OCOOOOC

2. 100000 description O000000COOO

3. [ J0000000090-9900 DROP (J00O0OODOODOOCO
4. [ 0000000000 BROP 0000

5. [J J0000C00000OD0OOO

J000000 SSN 00000

000000SSNQ
00000000000

* SSN 6[HLROIOO0OOOO

* SSN 70VLROOOOOOOCO

* SSN 8[M5C00I00O0N/ sMSCOOOOnO
* SSN 9[IGMLCO0I0OCO00O

00 SSN (0000
0000000 SMS 00€€€ 00000 HLRD



m3ua gt routes: [

# (00000 SMS 00000 HLROO SSN {1 80SMSCOO00 60HLRL

%{

gt prefix: "44",

source ssn: 8,

peer id: 1,

dest ssn: 6,

priority: 1,

description: "[J[J SMS [J HLR"
s

# 00000000000SSN eddoooon
{

gt prefix: "44",
source_ssn: 6,

peer id: 1,

dest ssn: nil,
priority: 1,
description: "[JOO0OOO"

o®

00 STP (000

Oo000000Oo0ODOo0Oa

1. (000000

00 Web Ul

000
* [0 M3UA 000
* 000000 DODACTIVE

00 1Ex 0000

# OO0 SSN 8[SMsC[

# [J00 SSN 6[JHLR[]

# QOO0 SSN 6[JHLR[]

# [0 SSN O


http://localhost/

# (00000000
SCTP.SocketHandler.get peers status()

# 0000

# [

# %{peer id: 1, name: "Partner STP West", status: :active,
point code: 100, ...},

# %{peer_id: 2, name: "Local HLR", status: :active, point code:
200, ...}

# ]

2. 000000

# [J DPC 100 OO0 M3UA OO
test payload = <<1, 2, 3, 4>> # 000
SCTP.SocketHandler.route by pc(100, test payload, 0)

# (0000000000
# J000O0"Routing message: OPC=... -> DPC=100 via peer 1"



3. Q0000000

# 000 GT OO
M3UARouting.lookup peer by gt("447712345678")

# 00 {:0k, peer, rewrites}[] peer [ 13 00 m3ua peer 000
# “rewrites’ [J00000 MAPOnil = 00000

# {:0k, {:m3ua peer, 3, "UK Mobile Peer", ...},
# %{dest ssn: nil, dest tt: nil, dest npi: nil, dest nai:
nil}}

# 000 SSN 0 GT 00000 SSN 8 - 6 {000
M3UARouting.lookup peer by gt("555881234567", 8)

# SSN [00000C0000000COO00O

# {:0k, {:m3ua peer, 4, "SMS HLR Peer", ...},
# %{dest ssn: 6, dest tt: nil, dest npi: nil, dest nai:
nil}}

4. 00000

(0 /metrics [] Prometheus [][]

0ooto

# 1000000000
m3ua stp messages received total{peer name="Partner STP West",point ¢
1523

# 1000000000
m3ua stp messages sent total{peer name="Local HLR",point code="200"}

# (00000000
m3ua_stp routing failures total{reason="no route"} 5

m3ua stp routing failures total{reason="no gt route"} 2
m3ua_stp routing failures total{reason="no active peer"} 1
m3ua_stp routing failures total{reason="prohibited"} 3

m3ua stp routing failures total{reason="hcounter violation"} 4
m3ua stp routing failures total{reason="screened"} 7



STP 0000

joad
0000000000

e m3ua_stp_messages_received_total - JI0000000000
o [0 peer name[Jpoint code

e m3ua stp messages sent total - JI0000000000
o (J00peer name[Jpoint code

0o0oooa

* m3ua stp routing failures total - (0000000000OO
o [0 reason

reason 0o
no route 00000000000
no gt route 000000000000 PC 00000
no_active peer 0000000000000/000
prohibited 00000000000000 TFPOQ.704 813(]

hcounter violation SCCP 00000 XUDT/LUDT [J0000Q.714 §2.8.6[]

Hooo

* [O0000ODO00OO0G

* O0000000ODOOOOO0O0NOOOG
o no_route 00000000000

° no_gt_route 000000000000 PC OOOOO
o no_active_peer [J0000000000CO0O0/O0
o prohibited (0000000000CO0COO



° hcounter_violation00000O000OCO0OOO0OOCOOOOOOO

Jo0oooooon
00000000000

1. 000000000

m3ua stp messages received total{peer name="Source Peer"} > 0

2. 000000000

m3ua stp messages sent total{peer name="Dest Peer"} > 0

3. (000000

m3ua stp routing failures total{reason="no route"} > 0

JO00C0oOOoOODOOUOOOODOOOOOn

M3UA 000000

00 M3UA

M3UAOMTP3 [[0000000C000000C0 SCTP O 1P 00000 SS7 000

M3UA [0

M3UA (00000000



(00 SCCP
UDT/XUDT/LUDT

e OmniCore  OmniCall  OmniRAN  OmniCharge

XUDT/LUDT?
O000000

0o/ ubT

!

0 GT 000000 bec

0000 (0000000

a0oonn

O




00 UDTS/XUDTS/LUDTS -
_l_
000n 00 + 00

0000

DOWN - [J[] SCTP (I[]

CONNECTING - SCTP 000000

ASPUP_SENT - [J[J ASPUP [

INACTIVE - ASP J0000000000000O00 ASPAC 000 ACTIVEQ
ASPAC_SENT - [J(] ASPAC [0

ACTIVE - 0000000000
ASPDOWN_SENT - 0000000

00 Web UI [0 M3UA [

Web UI 11 M3UA J00000C0O000

00 M3UA 0000

1. 000 Web UI OO
2. (0000000 "M3UA 0o
3. J000C00a

M3UA 000



O 0d

[ 00000000 testASP(]

PID Ooood

0] UPOOO0O0 DOWNQODOO

ASP [ 00 M3UA 0O0000ACTIVEQINACTIVEQ

Assoc/SCTP SCTP 000

0d 0a P00

0d 0o P00

RC 0oooo 16
0ooood

* [JO0OUPE - D000000DOOCO
 JOODOWN(] - (00000000

* ASP ][] - 0000 M3UA 0000
e Assoc/SCTP - [J[] SCTP 000



M3UA ([



M3UA 00 (ASP) M3UA 00 (SGP)

SCTP 0000

SCTP INIT

SCTP INIT ACK

SCTP COOKIE ECHO

SCTP COOKIE ACK

M3UA ASP 0000

ASPUP

ASPUP ACK

ASPAC

ASPAC ACK

000000000

REG REQ ([00)

REG RSP (O000)

00 - 0000

DATA (M3UA O000)

DATA (M3UA O000)

000000

BEAT (0O0O)

DCAT AV [(Mmmy



DLAT ACN LU/

Oo0o00o0

ASPIA

ASPIA ACK

0ooa

ASPDOWN

ASPDOWN ACK

SCTP SHUTDOWN

M3UA [0 (ASP) M3UA 00 (SGP)

RFC 4666 M3UA (][]

OmniSS7 [J RFC 4666 000 M3VA €Y



ad

0 (MGMT)

0 (MGMT)

1 (XFER)

2 (SSNM)

2 (SSNM)

2 (SSNM)

2 (SSNM)

2 (SSNM)

2 (SSNM)

(ASPSM)

3

(ASPSM)

(ASPSM)

3

(ASPSM)

(ASPSM)

ad

ERR

NTFY

DATA

DUNA

DAVA

DAUD

SCON

DUPU

DRST

ASPUP

ASPDN

BEAT

ASPUP
ACK

ASPDN
ACK

0d

0o

0d

0d

0d

0d

0o

0d

gd

0d

0d

0d

0d

0d

g

Oo0oo0o0oon

0ooa

00 PC O GT 0000

0oooooa

0oooon

00000000000 PC 00 DAVADOOD/O0O
PC [0 DUNA

0ooa

0o0oooooa

0ooood

[0/00 ASPUP ACK

00 ASPDN ACKOOODOOOO

[0 BEAT ACK 0000000

0ooooog ue

0000000 DOWN



ad

(ASPSM)

(ASPTM)

(ASPTM)

4

(ASPTM)

(ASPTM)

9 (RKM)

9 (RKM)

9 (RKM)

9 (RKM)

4

ad

BEAT ACK

ASPAC

ASPIA

ASPAC
ACK

ASPIA
ACK

REG REQ

REG RSP

DEREG
REQ

DEREG
RSP

0d

0d

0d

0d

0d

0d

SGP ]

ASP []

SGP ]

ASP []

g

0ooa

00/00 ASPAC ACKOOOOO

00 ASPIA ACKOOOOOOOO INACTIVE

0000000 ACTIVE

0000000 INACTIVE

00000000 REG RSP

0ooooo

(] DEREG RSP

0ooooo

UOOBEAT/BEAT ACK(D (I STP [JO0O BEAT 0000000 BEAT ACK O0000COD0OCO00OOO
0 SCTP 00000000CO00000

UO0OCOORKMOD 0 ASP [0 REG REQ [O0SGP 00000000 RK OOO0O00OCOOOOCOODPCHO
00 REG RSPOOO0II0OCO00OO00OCODOO000OCO00O

ASP [JOJJASPDNI[] [0 SGP 000 ASPDN 00000 ASPDN ACKOOOOOOOO bowNOOOOo

0o0oo0ooa



ASP [JOOOASPIALD 0 SGP 00 ASPIA 000000 ASPIA ACKOOOOOOOOO INACTIVEQOO
Oo0oooooa

M3UA (000000

000C00ORCO 0 M3UA 0000 32 00000000000DO0DO0CDASOOODOODONOO0DOODODo00O
OO0000000o0ODO00Oa

0o0oooooa
ad 0oooooo

* J00000000CO00ASO

* [0 M3UA DATA 000000000 en
* 0000000000 AS 000000

+ JO0000O0O00OOO

M3UA (00000000

0000000000 edbdio M3UA DATA (0000000000000 52800000000000 MTP3/SCCP ]
ad

OmniSS7 (00000000

OmniSS7 J00000000000C000000000


https://datatracker.ietf.org/doc/html/rfc4666#section-3.3.1

- 5GCw« - - - -

00 M3UA [0

0000000
00000000
0000 & 0000 OO0
00000000 00000000
illj
0oaa
aaaa routing failures 1]
=screened

MAP (000 CAP [JO0

00000000OMAP [T CAPOO000OOOOCOOO



ad RC [0

0ooooooa
000000 1 RC
0000000 (SR, 0o0oooo0
PRN, IDP, 1) 00 RC

0ooooo
0000000 RC RC
000000000 RC EEDDDDDD

0000

config :omniss7,
# MAP 000 RC OO0
map client m3ua: %{
mode: "ASP",

local ip: {10, 0, 0, 1},

local port: 2905,

0d

0o - 0000

[0 map client m3ua [] cap client m3ua []
[0 routing context

0o0oooo

0o0oooo

remote ip: {10, 0, 0, 10},

remote port: 2905,
routing context: 1

}

# CAP 000 RC OO
cap client m3ua: %{
mode: "ASP",

local ip: {10, 0, 0, 1},

local port: 2906,

# 00000000 MAP OO (SRI, PRN, [)

remote ip: {10, 0, 0, 20},

remote port: 2906,
routing context: 2

STP 000000

# 00000000 CAP 00 (InitialDP, [)



[0 STP 0000000O00CCO0 00 boOCCOO000000o RCOOOOO REC 4666 00000000

1. RC 0000000 AS 000
2. 00000000000 AS Oo0ooo
3. STP 00 AS 00000000 RC O

STP RC (0000

(RC=1) (RC=42)
| | |

Peer A [J[J[J RC=1
Peer B [J[J[] RC=42

‘ Peer A | ‘ OmniSS7 STP | ‘ Peer B |

M3UA DATA
RC=1, DPC=200

000000 Peer B
(0 DPC 200

JQO0RC:1-42
(Peer B [J[]] RC)

M3UA DATA
RC=42, DPC=200

Peer A : Peer B

0o

0O0C000oD00oo0o0otooa



config :omniss7,
m3ua peers: [
%{

peer id: 1,
name: "Network A STP",
role: :server,
remote ip: {10, 0, 0, 100},
remote port: 2905,
routing context: 1, # 000000 RC
point code: 100,
network indicator: :international

o°
A~

peer id: 2,

name: "Network B HLR",
role: :client,

local ip: {10, 0, 0, 1},
local port: O,

remote ip: {10, 0, 0, 200},
remote port: 2905,

routing context: 42, # 000000 RC
point code: 200,
network indicator: :international

000000 10RC=1000000000000 2 0OSTPO

1. 00 BPC 00000200 - 000 20
2. [JRC[1[000420000 2 000 RCO
3. (00000000 2

RC (000



0d 0oon 0ooa 0ooog

MAP 00 [ORC Q0000 RC 00000 RC
CAP [0 ([ORC [0O000RC  0OO0OO0RC

STP OO0RC N/A O00000000 RC

0 RC 0000

00000000000 routing_context (0000 nil [

 MAP/CAP 0000000000 RC OO
 MAP/CAP 0000000000 RC OO
« STP [JJORC 0000000 RC OOOOOO

JO00o0oOOobOoOOOOOtOoOoOOo0a

0 1P 00000000

00000000000000000 P 00000000 MSC 00000000000000000000 SCTP (00 €€
00OmniSS7 00000 IP 0000000000000 remote_port: 6 [JO0000000COOCCC IP OO0
OodOo0bbObbotiitobdotiotobooonag

OmniSS7 [0 M3UA ASPAC 0000 000000000COO0000COO0000CO00000C0O00000O
00000000D000000000 ASPAC [0O00OOC RC 00OCOOOOO routing_context (JOOOCM
0 RC 0000ODO0OOOOOODODODDO0O00O

0ooa



Remote Node

(IP: 192.0.2.10, port: 23906) OmniSS7 STP

‘ Peer Table |

SCTP INIT (src port: 23906)

00 23906 0000

0000ooo 1P oo:
OMNI-MSCO01 (port: 0, RC: 10)

TTCN3-BSC-EMULATOR (port: 23907, RC: [100)
0000 = OMNI-MSCO1

ASPUP

ASPUP_ACK

ASPAC (RC=100)

RC=100 [J[J TTCN3-BSC-EMULATOR.
0oooooobboooon

ASPAC_ACK

OMNI-MSCO1 0000
0oo0ooao

OmniSS7 STP

Remote Node
(IP: 192.0.2.10, port: 23906)

‘ Peer Table |

0o

00000000000000OmMniSS7 O0000000000C0O00000C000000000

00 192.0.2.10:23906 JO00000000: ["OMNI-MSCe1", “"TTCN3-BSC-
EMULATOR"] - [O000O "OMNI-MSCO1" [JO ASPAC RC {gdd

0000 ASPAC 0000000

ASPAC RC=100 00000 9 (TTCN3-BSC-EMULATOR)[OOOOO0OOOOOO 8 (OMNI -
MSCol) - 0000

0ooa



0000 1P D000000D0000000000000000  reuting_context L0000 IP 0OOOO000OCOO
RCOO000O nil 000O0OCCOOOO0000O

config :omniss7,
m3ua peers: [
%{

peer id: 8,
name: "OMNI-MSCO1",
role: :server,
remote ip: {10, 5, 198, 200},
remote port: O, # 00 - 0000000

routing context: 10, # 0000 IP JO00OOOOO
point code: 500,

network indicator: :national

o°
A~

peer id: 9,

name: "TTCN3-BSC-EMULATOR",
role: :server,

remote ip: {10, 5, 198, 200},

remote_port: 23907, # 0000000000000000
routing context: 100, # 000 RC - OO0 ASPAC JO00OOOO
point code: 193,

network indicator: :national

00000CO0000O0O0000000000000000 remote_port: 23907 (JOOO 23906 (000
00000C000000DO0R0000DOD00000000ODASPAC DDDODOOD0OOODOD0OOO
remote_port [IOUOOOOOOOOOCOOOOOOOCOOOOOOOCOO routing_context (00
Oo0of0od0obotoo0oooa

0000 M3UA [
000000000
000

* (0000 DOWN



00 SCTP OO
0o

1. 0000000 ping remote ip

2. (00000000 sCTPOOn 1320

3. 0000 STP/SGP 0000000000

4. 00000 remote ip [ remote port

5. (00000000 SCTP OO0
000000000 AsP OO0

ooo

« SCTP 000
« ASP (0000 INACTIVE [] ASPUP_SENT

0o

1. 0000000000ooO

2. (000 STP 000000000

3. 000000 ASPUP/ASPAC [O000
4. J00000O0/O00O

O00€ € 0000
0o

 ASP 0000 ACTIVE
* 0000000

ooo

1. 00000000000

2. 00 SCCP OO0OGT OOOsSSN OO
3. 00000000

4.0 /events [O0O00 SCCP 00
5. 00 STP 00000000



M2PA 000000

00 M2PA

M2PAMTP2 0000000000000 REC 4165 (0000000000 SCTP 0000 MTP3 0000000
0 ASP/SGP [0 M3UA [JOOM2PA 0000000 TDM SS7 000000000

M2PA 00

M2PA [000000C000CO0O



M3UA 00 (ASP) M3UA 00 (SGP)

SCTP 000
SCTP INIT
>
SCTP INIT ACK
<
SCTP COOKIE ECHO
>

SCTP COOKIE ACK

e OmniCore  OmniCall  OmniRAN  OmniCharge

v 5GCw - - -

ASPUP

>
ASPUP ACK

ASPAC

ASPAC ACK

OO0oononn

REG REQ (0O00)

REG RSP (O000O)

00 - 0000

DATA (M3UA J000)

DATA (M3UA O000)

O00o0a

BEAT (0O0O0O)

O:C AT A/ Fmmmmh



DAL AP UL

-
OOO000a0
ASPIA
-
ASPIA ACK
=i
aooo
ASPDOWN
-
ASPDOWN ACK
-
SCTP SHUTDOWN
-
M3UA [J[]]] (ASP) M3UA [0 (SGP)

0oooo

« DOWN - ] SCTP 00000000
CONNECTING - SCTP 000000
ALIGNMENT - 0000000 (~1 0)
PROVING - 000000000000 (~2 0)
READY - [JI000C00000 MTP3 000000
ALIGNMENT[O000 - 000000000000

0oooooa

1. SCTP [JJ000 SCTP [JOODOWN — CONNECTING[]
2. 00000000000000CONNECTING — ALIGNMENT]

3. J0000000000000000ALIGNMENT - PROVING[]
4. (00000000000000000000PROVING — READY(]



M2PA [



M2PA Peer 1 (PC: 100) M2PA Peer 2 (PC: 200)

SCTP 000

SCTP INIT

SCTP INIT ACK

SCTP COOKIE ECHO

SCTP COOKIE ACK

M2PA 0000

0000 (ALIGNMENT)

0000 (ALIGNMENT)

M2PA 0000 (~2s)

0000 (PROVING)

0000 (PROVING)

000000

0000 (READY)

0000 (READY)

0000 - MTP3 0000

000d (MTP3 00, BSN/FSN)

0000 (MTP3 [0, BSN/FSN)

000d (MTP3 00, BSN/FSN)

Armm /ANATND Ml DCNI/ECNKIN



Loy \wrrro i, boN/1 JIN)

0ooa

0000 (OUT_OF_SERVICE)

SCTP SHUTDOWN

M2PA Peer 1 (PC: 100)

[0 Web UI [0 M2PA [0

Web UI 11 M2PA 00000000000
0o0oooooa

1. 000 Web Ul [0

2. 0000000 "Routing Management"

3. 0 "M3UA/M2PA Peers" []

M2PA 0000

M2PA Peer 2 (PC: 200)




000 1Ib- 00000000

00 00000 (OOOM2PA_Link STP_A)
00 00 "M2PA"000
000 0ooao

0o PC  O000COOO

0o 00 1P:00000000 35650

0d 0o P00

a0 0000O000OOREADY, ALIGNMENT, DOWN(
0ooooo

* READY[]JUU - D000000OO0O

¢ ALIGNMENT{0O - 000000000000
« PROVING[IO - 0000COOO

« DOWN[[OO - 000000000

0000 M2PA 1]

00000000 ALIGNMENT

0o

« 0000000 ALIGNMENT O000© €€
e (0000 PROVING [J READY

ooo

1. 0000000000ooCO



2. [0 SCTP 000000000 132
3. [J0 point code []J adjacent point code [JO0000

4. J000000000OO0O00G
5. (000000000 ALIGNMENT (0

00000000 PROVING

ooo

- 0000 PROVING 0000 READY
* 00000 2-3 0

ooo

1. f00oo0000oo0
2. [0 SCTP 0000

3. (J000000000O0o000
4. 1000000000 PROVING [0

5. J0 SCTP 0000000000

O000000ODDOWN < READY[]

0o

* (00 READY [J DOWN 000000
* 000000

0o

1. f00000Ooa

2. [0 SCTP 0000
3. (0000000000
4. OO0 MTU/0000

5. (000000 1P 00

Ooooooon

ooo



* (000000 READY
* 00 MTP3 00000

0o

1. f000OD00OOODo00O
2. [J0 MTP3 000000COO
3. (00000 BPC 000000000
4. 00 /events (0000000
5. J00000BSN/FSNOOOOOO

Juo

. - Web Ul, API, [0
. - 00 MAP ]
. - 0000

. - 0000

OmniSS7 [] Omnitouch [JO0000



USSD

00000 OmniSS7 USSD 000000 SS7/MAP USSD 00000 HTTP/SON 00000000000
00000 HTTP 0000 USSD 0o0oo

[
1]

© ® N O Vv kA~ WwDNhNH

[
= O

il

USSD (00000000 Ussh 0o

 D0000O000OO0O0OOOO *1ee# 000000 MAP processUnstructuredSS-Request
0000 5900000000000 HTTP O00000C0O SS7 0000000

* [00000O000DO000000O REST AP 00000 USSD (000000 SS7 00 MAP
unstructuredSS-Request 00 6000000C00000CCO0000CCO

0000000 fOOOOOOOCOOOOOOoOo0oo0a



jooo

00 i
00 0000 HTTP POST
00 GSM 7 0000000DCS 0xO0FJ000 3GPP TS 23.038
000000 182 O0000ood
0000 (000000000 WUID
0000 0000 SS7 000
0 O0000000 URL
3GPP (][]

ad

0o

USSD 0000000000

USSD 00000000

MAP [00USSD-ArgQUSSD-Res[] 59/60/61

GSM 7 0000000000000


https://www.3gpp.org/DynaReport/23090.htm
https://www.3gpp.org/DynaReport/24090.htm
https://www.3gpp.org/DynaReport/29002.htm
https://www.3gpp.org/DynaReport/23038.htm

il
000000000

Mabile MSCALR Omniss7 Your HTTP App
[0 *100
MAP processlinstructuredSS-Reguest (0] 591
POST fussd {type: "initiation®, text: *+*100
{action: "continue®, text: *1. QnZ. 07"}
B MAF wikiruc turedS5-Paguest
] MAP 000000
-
POST fussd {type: "respanse”, text: "1} R
) { action: "end®, text= 00000 $5-.00%}
P MAP 0returnResult]]
00 *D0000 %5.00°
-
Mabile MSCALE Omniss7 Your HTTP App
HUoooooooon
Your HTTP App OmniSS7 MSC/VLR Mobile
POST /api/ussd/send {msisdn, text, callback_url}
MAP unstructuredSS-Request ([ 60)
0o ussb 0o
200 {session_id, status: "sent"}
0ooo
MAP 00000000
POST callback_url {type: "response", text: "..."}
{action: "end", text: "O0"}
MAP 00
Your HTTP App OmniSS7 MSC/VLR Mobile




jooo

Your HTTP App OmniSs57 MSCVLR

POST jfapifussdisend {msisdn, text, callback_url}

00 uUssh 00

Mobile

MAFP unstructuredS5-Request () 60)
200 {session_id, status: “sent™}
MAF DII00000
POST callback_url {type: “respanse®, text: =._°}
{action: “end®, text: *[%}
AP D
Your HTTP App OmnissT MSCAVLR

[0 USSD (1]

USSD 000000 MAP [000000000CO000CO

config :omniss7,
map_client enabled: true,
ussd gateway enabled: true

00000000000 M3UA 000000 000 M3UA 0000

Mobile



il
USSD (000

config :omniss7,
ussd gateway enabled: true,
ussd gateway: %{
# 1000 - 000000

routes: [
%s{pattern: "*100", url: "http://balance-app:9000/ussd"},

%{pattern: "*200", url: "http://topup-app:9000/ussd"},

%s{pattern: "*", url: "http://default-app:9000/ussd"}
1,
# 1000
session timeout ms: 180 000, # 000000003 OO0
turn_timeout ms: 30 000, # J00000000000O03e OO
# HTTP 0000
http timeout ms: 5 000, # 0000000 HTTP POST [O0O0O0O5 OO
# 0000
max_text length: 182 # GSM 7 [J000000000000O000



Hooo

ussd gateway

ussd gateway.

ussd gateway.

ussd gateway.

ussd gateway.

ussd gateway.

joad

0d

enabled

routes

session_ timeout ms

turn_timeout ms

http timeout ms

max_text length

routes [JU0O0000CO000CO

—

O 0O &8 &8

—

0d

false

[]

180 000

30 000

5 000
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Content-Type: application/json

Oo0oo0o0oon
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"type": "initiation",
"text": "*100#",
“turn": 1
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"session id":

"alb2c3d4-e5f6-7890-abcd-ef1234567890",

"msisdn": "+254712345678",

“type": "response",
"text": "1",
“turn": 2
}
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{

"action": "end",
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}
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{
"msisdn": "+254712345678",
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{
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"status": "sent”

}
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-H "Content-Type: application/json" \
-d '{
"msisdn": "+254712345678",
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“callback url": "http://billing-app:9000/ussd”
}
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# [0 USSD [00p950
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rate(map request duration milliseconds bucket{operation="ussd send"}
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Python (Flask)

from flask import Flask, request, jsonify

app = Flask(_ name )
sessions = {}
@app.route('/ussd', methods=['POST'])
def ussd():
data = request.json
session id = data['session id']
text data[ 'text']
turn data[ 'turn']

if data['type'] == 'initiation':
sessions[session id] = {'state': 'main menu'}
return jsonify({
‘action': ‘'continue',
‘text': 'O00\n1. 0O0O0O0\n2. 0OO0OO\n3. (O
})

state = sessions.get(session id, {}).get('state')

if state == 'main menu':
if text == '1":
del sessions[session id]
return jsonify({
'action': 'end',
"text': '0000 $5.00°
})
elif text == '2':
sessions[session_id]['state'] = 'buy airtime'’
return jsonify({
'action': 'continue',
‘text': 00000
})

else:
del sessions[session id]
return jsonify({
‘action': 'end',



“text': 0000000
})

elif state == 'buy airtime':
del sessions[session id]
return jsonify({
‘action': 'end',
‘text': 0000 ${text} OO0OOOOO
})

return jsonify({'action': 'end', 'text': '000CC'})

if name == ' main_ ':
app.run(host='0.0.0.0"', port=9000)



Node.js (Express)

const express = require('express');
const app = express();
app.use(express.json());

const sessions = new Map();

app.post('/ussd', (req, res) => {
const { session id, text, type } = req.body;

if (type === 'initiation') {
sessions.set(session id, { state: 'main menu' });
return res.json({
action: 'continue',
text: '0O00\n1. O0O0OO\n2. 0000
})s
}

const session = sessions.get(session id);
if (!session) {
return res.json({ action: 'end', text: 'JO00OOC" });

¥
if (session.state === 'main menu' && text === '1') {
sessions.delete(session id);
return res.json({ action: 'end', text: 'JO0O00 $5.00' });
}

sessions.delete(session id);
return res.json({ action: 'end', text: 'JO0"' });

});

app.listen(9000, () => console.log('USSD O0OO 9060 O00'));
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dest tt: 2, # O007TT=20000
source npi: 6, # [OOONPI
dest npi: 1 # [ODOISDN NPI
}
# J0OBOOOOOTTOOONPI
%{
gt prefix: "44",
peer id: 2,
priority: 2, # 0000000000
description: "[QUOOOBOOOOOOTT™,
source tt: 2, # 0000TT
dest tt: 1 # 00000TT
# NPI[OO = 00000

Houoon
00 10000000

000 000U0o0ODOoUOoiOtOo0UOo0a

00000 O0000000O€ <0000



o®
-~

gt prefix: "555",
peer _id: 1,
priority: 1,
description: "[QOHLROOO",
# (0000000
source tt: 1,
dest tt: O,
source npi: 1,
dest npi: O,
source nai: 4,
dest nai: 0

00 200000000

000 D000o0o0Oo0UOoOo0oo0a

00000 OOo0o0Ooootoo0oa

# 00000
# 00000
# JOOISDN
# (0000
# 00000
# 00000



# [JUO0ADOTT=6000000TT=1
{

gt prefix: "1",

peer id: 1,

priority: 1,

description: "JQOOOOCDAOOOM,
source tt: O,

o°

dest tt: 1,
dest npi: 1, # [JOISDN NPI
dest nai: 4 # [O0O0ONAI

}

# 0000BOOTT=30000000000TT=1
{

gt prefix: "44",

peer id: 2,

priority: 1,

description: "OQOOOOoBOOO",
source tt: 3,

dest tt: 1,

dest npi: 1,

dest nai: 4

o°

00 30000000
000 D0000000000000000000

00000 000o0oooDooon



# 96600000000000

{
gt prefix: "12025",

peer id: 1,

priority: 1,
description: "[O000O0O0OO",
source nai: 4,

dest nai: 3,

source npi: 6,

dest npi: 1

o°

00 400000

000 Oo00o0otooooooag

00000 000ot00ootoootooa

# 0000000

# (0000000000
# 00000

# 0000
# [JHLROJISDN



# 00000000000

{

gt prefix: "999",

peer id: 1,

priority: 1,
description: "[00000O0O0"
source tt: 0, # 0000
dest tt: 2, # 0000
source npi: 0O, # 000
dest npi: 1, # [OISDN
source nai: 0, # 0000
dest nai: 3 # 0000

}

o°

~

# 000000000

{

gt prefix: "999",

peer _id: 1,

priority: 2,

description: "JOOOO",

source tt: 2, # 000000

# Qdest_*[0 = 00000

o°

Juoodn

J0Web Ul

1. 00 o0 - Dooooa

2. 00 “0000000TT/NPI/NAID”
3. (0000000000

4. 00 0000

5. [0 0000 000000



HAPI

GTOOOOOOOAPIOOOO/ routing/gt - routes (000 8445000TLSON/SONOOOOO0
prefix[000gt prefix[fprefix[peer_idO000OTT/NPI/NAIDOO00000000

curl -k -X POST https://localhost:8445/routing/gt-routes \
-H "Content-Type: application/json" \
-d '{
"prefix": "44",
"peer id": 1,
"priority": 1,
"description”: "OOTTOO",
"source tt": O,

"dest tt": 1
y
0] oo oo 0]
prefix ooo O doooGTon
peer_id 1l 0 dodoomoe = 0do
priority o0 0 00000000 1 00000oooodo
description ooo O a0ooood

source ssn / dest ssn [ { O0/00000SSN

source tt / dest tt 00 0 d0/000000

source npi / dest npi [ { O0/000000000

source nai / dest nai [ 0 O0/0000000oOO

00000000 / routing/gt - routes/{prefix}: {peer id} [JIJDELETE [JO0O
[0/routing/gt-routes/44:1[]



Hooooo
OO000000000000000000000

1. JNGTOOOON0“441234567890"[]
2. [OTTONPIONAILD

3. 000000

4. I000OO0O0COOROOO

Hodn
00000

Oo0ooood

1. 00GTOOOO

2. J00000source_ssnO00000
3. 0J00000source_ttO00000
4. J00000source_npil00000
5. 000000source_naifddodo0
6. 0000000000000

Hoood
(ndest_0000000

e [J0dest tt/dest npi/dest nail00“00000"
 J00000Odest *00000O

Hooood

bag[I00000

+ GTOOO000OO = bag OOOOCCOOO000OO



* [(0{gt prefix, source ssn}
* [OTT/NPI/NAIOOO0O000+SSNOOO
* JO0000oO0O

Juoa

- 0000000 totOoooon

- 00000 O00000OD0o00a

. 00000 O0INFOOODODOoCOoo
000000 Oo0OtOodoototooooooa
000000000 DO0source_*00000CO
000000 Oo0o00o00o

. 000000 DOOOOOoOooooOOa

Oo00o0o00o0

- 00000

- 000000
- REST API[[]

OmniSS7 [JOmnitouch0000



M3UA STP

il

M3UA STP [J000 (PC) 0000000 0000 (6T) DODGT 0000 SCCP 000000000000 SS7 O
00000000 PC 000

Hodo
00000

1. GT 000000000 SCCP 00000 GT - 0 GT 000000
2. PC 0000000 MTP3 000 DPC - [J PC 00000

GT 0000

* [0 000000 00
* (O0OGT "447123456789"
° [0 "447"000 30000 "44"000 20

o (00000 *447" 000O0OO

i
00 GT OO

[] config/runtime.exs [[]

config :omniss7,
enable gt routing: true, # 00 false OO0 PC OO



00 GT 00

config :omniss7,
m3ua_ gt routes: [

# 0000000 1234 000000000 1
%{gt prefix: "1234", peer id: 1, priority: 1, description: "[

00"},

# (000000 44 0000000OO 2
%{gt_prefix: "44", peer_id: 2, priority: 1, description: "[0Q

D"}I

# [00000000000044 7xxx0

%{gt prefix: "447", peer id: 2, priority: 1, description: "[00
D"}I

# (00000000 61 [0o0ooooo 3

%{gt prefix: "61", peer id: 3, priority: 1, description: "[OO00O

00"}
]

00000000 STP 00000 config/stp_example_runtime.exs [(000000000CO0
O

Hodo
00 1000 GT 00

J00SCCP UDT[]Called GT = "447700123456"
00000

e (00 GT[] "447700123456"

* (0000 "447°000000- 000 2
* 00000000 2



00 20000 6TOo0o PC

O0O0SCCP UDT[JCalled GT = "331234567890"[JDPC = 100

0ooto

e 00 GT[ "331234567890"
0oo "33" 0 GT 00

0o PC OO0

DPC 100 - J00 1000 PC 0000
0oo0oooo 1

00 3000 6T
00000 SCCP [0 M3UA DATA] MTP3[DPC = 200
R 2N

e [0 SCCP 00O GT

Q0o PCOO
« DPC 200 - [0 2

* (0000000 2

Juoad

00000 M3UARouting (00000 iex -S mix 000000



00 GT 00

# (000 GT OO
{:0k, routes} = M3UARouting.get all gt routes()

# 0000000 14 0000000
# {:m3ua_gt route, gt prefix, source ssn, peer id, dest ssn,
priority,
# description, enabled, source tt, dest tt, source npi, dest npi,
# source nai, dest nai}
#
# [0000source_ssn O00/0000000 nitQ0d
[

{:m3ua gt route, "1234", nil, 1, nil, 1, "00O0", true, nil, nil,
nil, nil, nil, nil},

{:m3ua gt route, "44", nil, 2, nil, 1, "0OOoO", true, nil, nitl,
nil, nil, nil, nil},

{:m3ua gt route, "447", nil, 2, nil, 1, "QJ0OO0", true, nil, nil,
nil, nil, nil, nil},

{:m3ua gt route, "61", nil, 3, nil, 1, "0000OCOO", true, nil, nil,
nil, nil, nil, nil}

]

0000 GT 00

add gt route/3 II0UO0O0O0O0OCO IDOO0O0OOOpriority[Jdescription([]
source ssn[]dest ssn{TT/NPI/NAI 00000000 enabled JO00000OO



# [J00add gt route(gt prefix, peer id, opts \ [])

# 00000000
M3UARouting.add gt route("49", 4, priority: 1, description: "[00O

0")

# 0000 SMS 00000 SSN 80OsMSCOOO SSN (00 6[0HLRO
M3UARouting.add gt route("55", 4,

source ssn: 8,

dest ssn: 6,

priority: 1,

description: "[JOO HLR [J SMS [O"
)

00 GT 00

# 000009t prefix, peer id, 00 source ssn[]
M3UARouting.remove gt route("49", 4)

00 GT 00

# (0000000000 GT

# O00lookup peer by gt(global title, source ssn \ nil, opts \ [1])
{:0k, peer, rewrites} =
M3UARouting. lookup peer by gt("447700123456")

# “peer’ [0 13 OO0 m3ua peer OO0

# {:m3ua peer, peer _id, peer name, protocol, role, local ip,
local port,

# remote ip, remote port, routing context, point code,
network indicator, status}

#

# “rewrites’ [00000000CCOD MAPQ

# nil 000"0000"0
# %{dest ssn: nil, dest tt: nil, dest npi: nil, dest nai: nil}

OO0000O0000OO0O0O000000OE 55" OO0 dest_ssn: 6[1



{:0k, peer, rewrites} =
M3UARouting. lookup peer by gt("5512345678", 8)

# rewrites => %{dest ssn: 6, dest tt: nil, dest npi: nil,
dest nai: nil}

peer id: @[ODROPOOOON {:error, :dropped} 0000 GT OO {:error,
:no gt route}[]

Juo

STP 0 GT 00000

[info] 0O M3UA DATA: OPC=1000, DPC=200, Called GT="447700123456"[]

0000 10
[info] 0 GT [00447700123456

[info] O00OOO 1 000000 2

00 GT 00000

[info] [0 M3UA DATA: 0PC=1000, DPC=200, Called GT="331234567"(0000
0 10

[info] 000 GT 0O 331234567

[info] OOOCO0 1 DOCOOO 2000 PC 00O



SCCP (]

000 SCCP [
00 00
UDT (OO 0x09
UDTS (O00000) 0X0A
XUDT (0O0000) 011

XUDTS (00000000 0x12

LUDT (O000O0) 0x13

LUDTS (O000000) 0x14

0d

00000GT 00000000oa

OO000000OoOODOo0Oa

00000GT O00000O00000C0000

000C0000000oo00000

O0000GT O0000OD0000000000O

0O000000000ODO000O

XUDT ] LUDT [0 SCCP 0000 €0STP 00000000000000000000000000000000000

JO00C0000o0OCOo0OO0

000 GT [

e GTI 0-4]00 GT 0000

 BCD (0000000000
* [O000O00OCOOOOOOa

0

* GT J00O(n)000 n = GT 0000

* JO0000O00OOODOOOOOO

* (0000 GT 0000 < 1000 OOooooO



Hond
GT 0000

0000000 Called GT=nil

0000

1. 00 SCCP 000000 UDT/XUDT/LUDT

2. [I00000000000000
3. (00000000 SCCP O000oo

Juooooood
0000000000000

0000

1. 00 GT 000000oOo0on
2. 00 peer_id O000000OCOO
3. (00000000 = 000000

000 PC 000

000000 GT 000000

0000

1. 00 enable gt routing 00 true

2. []0 PC 0000000 DPC OO0
3. (0 PC 0O00O0OOOO

Juod

1. 00000O00O0NOOo0O00Oo00



o [0 "447"("448"(1"449" 00UIOOOOO
o (0000 "44" 000000

2. J0000000000

M3UARouting.add gt route("1234", 1, priority: 1,
description: "ACME Corp - [JOOOO")

3. 0000000 tookup_peer_by gt/1 0000
4. JO0DO000COOO00OO0O0

5. (000000 PC 000000



il



M3UA DATA

re . OmniCore OmniCall  OmniBRu

| |

00 SCCP - 0000 GT

v

00 GT 00000
O0oonn

&

PC [0:
00 DPC 0000




OmniSS7 [] Omnitouch [JO0000






