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SendRoutinginfo (SRI)
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{
"msisdn": "1234567890",

“gmsc": "5551234567"
}

0o

0d oo OO0 0d

msisdn 000 0O OO0OMSISDN

gmsc oo O aoMSCOOon

00 (200 OK):

{
"result": {

"imsi": "001001234567890",
"“msrn": "5551234999",
“vlr _number": "5551234800",

00 (504 Gateway Timeout):

{

"error": "timeout"

}

cURL[][:



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

} 1

SendRoutinginfoForSM (SRI-for-SM)
00000SMSON00000000000
00: POST /api/sri-for-sm

ao:

{
"msisdn": "1234567890",

"service center": "5551234567"

}
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service center [00 0O 0000000

00 (200 OK):



{
"result": {
"imsi": "001001234567890",
"msc_number": "5551234800",

"location info": {...},

cURL[]]:

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

} 1

SendAuthenticationinfo

Oo00o0o00o0

(: POST /api/send-auth-info

gad:
{
"imsi": "001001234567890",
"vectors": 3
}
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vectors [0 [ U00d00000O0

00 (200 OK):

{
"result": {
"authentication sets": [

{
“rand": "0123456789ABCDEF...",

"Xres": "...",
Ilckll: " . II’
Ilikll: n o II’
"autn“ N n n

cURL[]:

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

} 1

MT-ForwardSM
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0: POST /api/MT-forwardSM



ao:

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

“smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"

ao:
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imsi oo o O000oOIMS!
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originating service center a0 0 O00000GT

smsPDU 000 0  00000000O0OSMS TPDU

00: smsPDU 00000C00000O000C0OO

(0 (200 OK):
{
"result": {
"delivery status": "success",
}
}

cURL[]]:



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

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

"originating service center": "5551234568",
"smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"

} 1

ForwardSM
O0SMSOO0000000MO-SMST
0: POST /api/forwardSM
000: OMT-ForwardSM[J

cURL[][:

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

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

"originating service center": "5551234568",
"smsPDU": "0001000A8121436587F900001C48656C6C6F20576F726C64"

} 1

UpdatelLocation
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00: POST /api/updatelLocation

ooc:



{
"imsi": "001001234567890",

“vlr": "5551234800"

0o

0d oo 0o 0d

imsi 000 0O goaiMsl

vlir ooo 0 VLROOOOOO

00 (200 OK):

{

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

(00: OHLROOOOOOOOOOOOisD 1000000InsertSubscriberData (ISD)[[]

cURL[]]:

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

} 1



ProvideRoamingNumber (PRN)
OOMSRNOO000000000000000000000
(: POST /api/prn

ooc:

"msisdn": "1234567890",
“gmsc": "5551234567",
"msc_number": "5551234800",
"imsi": "001001234567890"

}
g
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msisdn gog O 000OMSISDN
gmsc oo O OMSC GT

msc_number  [00 [ JoooMsCin

imsi oo [ gogiMsl

00 (200 OK):

"result": {
"msrn": "5551234999",

cURL[]]:



curl -X POST http://localhost:8080/api/prn \
-H "Content-Type: application/json" \
-d '{
"msisdn": "1234567890",
"gmsc": "5551234567",
"msc_number": "5551234800",
"imsi": "001001234567890"
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HTTP[O: 200 OK

0a:

{
"result": {
// 000000000
}
}
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0a:

"error":
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noo
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[[[IPrometheus|]

(API[JJPrometheus 00000

joad

URL: http://[server-ip]:8080/metrics

(0: Prometheus[]]

aooo:



# HELP map requests total Total MAP requests

# TYPE map requests total counter

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

# HELP cap_requests total Total CAP requests

# TYPE cap requests total counter

cap _requests total{operation="initialDP"} 87

cap requests total{operation="requestReportBCSMEvent"} 91

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

# TYPE map_request duration milliseconds histogram

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

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

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

# HELP map pending requests Number of pending MAP TID waiters
# TYPE map pending requests gauge
map_pending requests 3
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0 00
map_requests_total ED
cap _requests total BD
map request duration milliseconds 1o
map_pending requests 00

Prometheus[]]

00000 prometheus.yml[]

scrape_configs:
- job name: 'omniss7'
static configs:
- targets: ['server-ip:8080']
metrics path: '/metrics'
scrape interval: 15s

0d

operation

operation

operation

0o

0000OOMAPOO
0o

000000CAPOOO
O
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UO0OMAPOOOO



Juod

Python[]]

import requests
import json

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

"msisdn": "1234567890",

"service center": "5551234567"

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

if response.status code == 200:
result = response.json()
print(f"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:8080/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:8080/api/updateLocation \
-H "Content-Type: application/json" \
-d '{
"imsi": "001001234567890",
"vlr": "5551234800"
)

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

if [ "$http code" -eq 200 ]; then
echo "[JJ: $body"

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

else
echo "0 $http code: $body"

fi
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APlhandler MapClient

POST /api/sri

M3UA Connection SS7 Network

GenServer.call (10s timeout)

Send SRI request

M3UA/SCCP/MAP

MAP Response

Response received

{:0k, response}

200 OK + JSON

0000010s0

{:error, :timeout}

504 Gateway Timeout

APlhandler MapClient

M3UA Connection SS7 Network
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[0 Swagger Ul - [JOOAPIOOOO0
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MAP[] ][]
a0 aoo a0
updateLocation 2 a0odoo
cancellocation 3 OVLRO[

provideRoamingNumber 4 OOMSRN

sendRoutinginfo 22 Ooooao

mt-forwardSM 44 gsMSsOgaan

sendRoutingInfoForSM 45 OOSMS[

mo-forwardSM 46 O0o0OOsMs

sendAuthenticationInfo 56 OO0000



TCAP[]

« BEGIN - 0
« CONTINUE - [J]]

* END - (000
« ABORT - [0

SCCP[]

Huooon

« E.164 - [I0000000447712345678(]
« E.212 - IMSI(I00234509876543210]
e« E.214 - [0

U00000OSSNQ

e SSN 6: HLR

SSN 7: VLR

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

SMS TPDU

joad

e SMS-DELIVER (MT) - 00000

« SMS-SUBMIT (MO) - 00000

e SMS-STATUS-REPORT - (][I
« SMS-COMMAND - [0
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e GSM7 - 70GSMO00000OSMS 1600000
e UCS2 - 16[JUnicode[JOSMS 700000
« 8-bit - (0000000SMS 140000

M3UA[]]

« DOWN - [JSCTP[

e CONNECTING - SCTP[[]

e ASPUP_SENT - [JOASPUP[]
« INACTIVE - ASP000000

« ASPAC_SENT - [JOASPAC[
e ACTIVE - 000000

J0SS700

000001400mug02400ANSIO0D
poooarrung

* (0030
* [oosn
* 00030

SCCPI0O
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- J000000
- 00000
- 00000

°
W N = O



0 N OO U &

- 00000
- MTP
- 0000

- 000

- 000000

MAPLOO
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systemFailure
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il

0000000 LiveView 0000000000 CAMEL/CAP [000D00CCOODO0OCOO viooooo
InitialDP [J07] CAMEL [0

1N

1. CAMEL [ LiveView
{od

+ (0000000 viooooo CAMEL 00

* 000000000
o InitialDP - (00000000000

o Connect - 0000000



[e]

ReleaseCall - /0000
RequestReportBCSMEvent - [[J0000
Continue - (00000

ApplyCharging - [[I00000/000000

[o]

(o]

(o]

0000

Oo00o0o0Oo
Oo00o0oo0oooooa

00 SCCP/M3UA 000000000
o [00/0000000

o SSNOOOO00COO
o OPC/DPCOOIO0OO
000000000 20 0000
00 OTID 000000
I0/00een
000000

000 /camel request

2.

[[][] EventLog [][][] CAMEL

0ooa

paklog camel/2 - [J00 CAMEL/CAP 00000
lookup cap opcode name/1 - CAP OO0000

find cap opcode/1 - [JJSON 000 CAP 000
extract cap tids/1 - [0 CAP 0000 OTID/DTID
format cap to json/1 -[J CAP PDU 00 JSON [0

000 CAP 0000



O => "initialDP"

5 => "connect"

6 => "releaseCall"

7 => "requestReportBCSMEvent"

8 => "eventReportBCSM"
10 => "continue"
13 => "furnishChargingInformation"
35 => "applyCharging"
. (0 47 000)

0o

00 CAMEL [00/000 JSON 0000
00 TCAP 0000000/00/00/000
SCCP 000

0oo00o0ooooa
Oo00o0000o0

0oooo "CAP:* 00000

3. [J[J[] CapClient

0o

00000000000 paklog camel/2 (0

00000000000 MAP (paklog) [J CAP (paklog_camel) 000000
0000000 sccp _m3ua maker/2 []

0000000 handle payload/1 []

il

00 LiveView (000000000000



# [J00config/runtime.exs

config :control panel,
use additional pages: [

{SS7 .Web.EventsLive, "/events", "SS7 [0"},

{SS7 .Web.TestClientLive, "/client", "SS7 [00"},
{SS7.Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.HlrLinksLive, "/hlr links", "HLR [OO0"},
{SS7.Web.CAMELSessionsLive, "/camel sessions", "CAMEL (0"},
{SS7.Web.CAMELRequestLive, "/camel request", "CAMEL OO0O0OO0"}

1,

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

il
0000000

1. 0000https://your-server:8087/camel request

2. 00000000000

3. 00000

4. 00000“00 SCCP/M3UA 000000
5. 00“00 [RequestType] 0"

joad

InitialDP000

1. f0000o0ooo1oo0

2. (J000000A-Party(]

3. (000000B-Party(

4. 000 - 0000 OTID

5. OTID 0000000000000

J0000Connect, ReleaseCall [



1. 000000 InitialDP [0 OTID
2. 00000000 OTID
3. 000000 oTibggoona

joad

InitialDP[]

* (0000000
* [0000OISDN 000
* [J0000ISDN 000

Connect[]

* (00000000000
ReleaseCall[]

(0000016 = 00017 = 0031 = 0ooo
RequestReportBCSMEvent[]

e« BCSM [I00000000ocANnswer, oDisconnect [][]
Continue[]

* (0000000 OTIDQ
ApplyCharging(]

* [0000001-8640000 - JOOCOOOOCOOOCOOO
* 000000000 - DOOOOODOo0Oon

joad

SCCP [0

* 000 GTOOOOOO
« Q0O GT



e [0 SSNOOO 146 = gsmSSF[]
e [JO0 SSNOOO 146[

M3UA [0

+ OPCIO00000O 5013(
+ DPCOOO0O000 5011

JSON (000

00 CAMEL [J0000 JSON 000000000ooooO

* 000 00/00

TCAP [0 00/00/00/00

CAP [0 O0O0“CAP:initialDP"[]“CAP:connect”
SCCP [J0 00/00000

TIDs[] OTID/DTID 000

00000 JSON ggg CAP PDU

NN NEN
{
"map_event": "CAP:initialDP",
“direction": "outgoing",
"tcap action": "Begin",

"otid": "A1B2C3D4",
"sccp called": {
"SSN": 146,
"GlobalTitle": {
"Digits": "55512341234",

“NumberingPlan": "isdn tele",
"NatureOfAddress Indicator": "international"
}
},
"event message": "{ ... full CAP PDU ... }"

}
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1. 00000oa

o [ InitialDP - [ OTID
o (0000

2. 0000

o [0 RequestReportBCSMEvent - [

o [0 ApplyCharging - (0000000000000290 OO

o [0 Connect - 000000
o (000 ReleaseCall = [[]

3. 00000

o Q00ooO
o [0 CAMEL (00O



° (000 "CAP:* 0000000

ApplyCharging - (000000
[0

ApplyCharging 00000000000000000000000000€ €€ 0000000000000000000000
0oooooa
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* [O000OO00OOOCOOOOO0a

* [O0O0OO0OCOODOoOO

* J0000000O0OooO

+ OCS [JI000000DODODDO0000OO

il

J0000OmaxCallPeriodDuration[]

* [000001-864000 OO
* [O0OC0OOOOOOCOODOoOOOn

00O
o 60 =10
° 296 =4 [0 50 0000oooO
o 3600 =10

o 86400 = 24 [J]

J0000OreleaselfDurationExceeded[]

e [N0000O0true/false(]
e [J0dtrue

* [0000000000OO0Oa
o true[0000/00O00

° false000000000000CO gsmSCF 00000
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ApplyCharging (00000 TCAP Continue[]000

« TCAPOOI0000ODOCOO
» [J000350applyCharging[]

* O0O0ApplyChargingArg [0
o aChBillingChargingCharacteristics 000000000
» timeDurationCharging 000000000000

o partyToCharge J000000000sendingSidelD[]

joad

000000000000 S5 0a

1. 00 InitialDP J00000

O0o000166
000447700900123

(00447700900456
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2. 00 ApplyCharging (10 5 0000

0oooo3eendn
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0000447700900456
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4. 5 000300 OO0

o (00000000



o gsmSCF (00000
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1. 000 Connect 00 ApplyCharging

o (U000000ODOO0OOO
o Q00000000

2. [] RequestReportBCSMEvent ][]

o []] oAnswer [] oDisconnect [][]

o QU0o0oooooOO
o JU000ORO0OOO0

3. (00000000
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° (U0oiOtObOOoOOCOoOa
° (00000 60-300 Q000000

4. 000000

o [ release=false[JJJ00OOO000OCO
o 0000COOO00OODOOO
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000 OTIDOOOO0N InitialDP
00000000000 1-864000 [

* 0000000 SSF 0000000 ApplyCharging
* JO00O0DO0O00O0C0O00 1 0o00oOoo0d
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00000000 ApplyCharging 00



00000000000 ApplyCharging [
0000000 "CAP:applyCharging”
CAMEL (0000000000000
TCAP [JI00000/O000

Hodn
0000

* LiveView 00000000
« OTID 000000000
* 000000 20 000
* (00000000000

joad

* 0000 CapRequestGenerator [
» (0000 TCAP/CAP [0

* [0 :TCAPMessages [JUUUOOOO
e []] CapClient.sccp m3ua maker/2 [ SCCP []
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e JO0M3UA OO :camelgw client asp

* 0000000 1
e [J0 SCCP/M3UA [
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« Ul 000000

* 000000
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* 000 MAP 00000 paklog OO0
0 MAP 00000000000

00000 SCCp/M3UA 0000
[] CAMELSessionsLive (0000000

0000 M3UA 0000
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e config/runtime.exs - 00

1N

e 00 CapRequestGenerator
00 M3UA [0 CapClient
00000000 M3UA.Server

000000000 EventLog
Phoenix LiveView [
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CAMEL [J (CAMELGW) [JO0 OmniSS7 00000000 (IN) 0000000 CAMEL 0000
(CAP) D000OCOOOOOOOOO
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00000 - tob0o0oon

0000 - 000000000
000000 - DO00/0000000000
000000 - Do000O

0000 - DO0000/0000



CAP 1000

OmniSS7 CAMELGW 000 CAP 000

0d

CAP vl

CAP v2

CAP v3

CAP v4
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CAMEL ] 4
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Hooood

MSC/VLR (gsmSSF) CAMELGW (gsmSCF) OCs
0ooag - InitialDP
InitialDP(IMSI, A-num, B-num, ServiceKey)
InitiateSession
MaxUsage: 30s
RequestReportBCSMEvent + Continue
aooo
EventReportBCSM(oAnswer)
UpdateSession(Usage: 0s)
MaxUsage: 30s
Continue
00000 (30s 0)
UpdateSession(Usage: 30s)
MaxUsage: 30s
N
EventReportBCSM(oDisconnect)
TerminateSession(Usage: 125s)
CDR O, 0O: $2.50
ReleaseCall
CAMELGW (gsmSCF) 0oCs

MSC/VLR (gsmSSF)

i
0000

e 000000 OmniSS7
e [J MSC/GMSC (gsmSSF) [0 M3UA [0




* 000000 (OCS) 00 AP 0000000000000

00 CAMEL (000

[0 config/runtime.exs [JJ] CAMEL 0000



config :omniss7,
# 0000 - 00 CAP/CAMEL [
cap client enabled: true,
camelgw mode enabled: true,

# (00000

map_client enabled: false,
hlr mode enabled: false,
smsc_mode enabled: false,

# CAP/CAMEL 000

# 00000000000 CAP OO

# [00: :vl, :v2, :v3, :v4
cap version: :v2,

# 0CS 000000000

ocs enabled: true,

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

ocs timeout: 5000, # [0

ocs auth token: "your-api-token" # 0000 OCS Q00000

# CAMEL [ M3UA 00O

# [0 ASPOO0O0O0O00COCO CAP OO

cap _client m3ua: %{
mode: "ASP",
callback: {CapClient, :handle payload, []},
process name: :camelgw client asp,

# JO000CAMELGW 000
local ip: {10, 179, 4, 13},
local port: 2905,

# J000OOMSC/GMSC - gsmSSF[J
remote ip: {10, 179, 4, 10},
remote port: 2905,

# M3UA 0

routing context: 1,
network appearance: 0,
asp_identifier: 13



00 Web UI [

Web UI 0000 CAMEL 00000000

config :control panel,
use additional pages: [

]I

{SS7.Web.EventsLive, "/events", "SS7 0"},

{SS7 .Web.TestClientLive, "/client", "SS7 [QO0O0"},
{SS7.Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.CAMELSessionsLive, "/camel sessions", "CAP 0"},
{SS7.Web.CAMELRequestLive, "/camel request", "CAP 0"}

page order: ["/events", "/client", "/m3ua", "/camel sessions",

"/camel request", "/application", "/configuration"]



J00 CAP [

I000€ €0 gsmSSF —» gsmSCF[]

1l %? a0 adoc

InitialDP R handle initial dp/1
aoooo
Oo0oa

EventReportBCSM 6 Hooooo handle event report bcsm/:
aoooon
a

ApplyChargingReport 71 gsmSSF  handle apply charging repi
NENEN
a0

AssistRequestinstructions 16 gsmSRF handle assist request ins
NN



N00000 gsmSCF - gsmSSF[]

oo O
1l O
0 [
0
0
0
I
Connect 20 g CapRequestGenerator.connect rec
0
0
I
0
0
0
0
0
Continue 31 g CapRequestGenerator.continue re
0
0
0
0
0
0/
ReleaseCall 22 [; CapRequestGenerator.release cal
0
0
RequestReportBCSMEvent 23 [] CapRequestGenerator.request reg
0



oo 0O
0 10 aoo
0
0
0
0
0
0
0
0
ApplyCharging 35 [J CapRequestGenerator.apply charc
0
0
0
Web Ul [][]
CAMEL [0

URL: http://localhost/camel sessions
0000000 CAMEL 00000

0o

* (00000 - 0 2 00000

0000 - OTIDOOD 1500000000

CAP [0 - 000 InitialDP 00000000 (CAP v1/v2/v3/v4)
0ooo - IMSIDA 0008 000000

0000 - 0000000000

0000000 - Oo0oooooa

0ooa



* [0 IbO000ooOMSIOooo0obO000000000000oOO000OTID
0oooo

0000 - OO Initial DPOO000
* [ 000 - DO0000o0oog
* [ 000 - 0000000 CDR

CAP (0000 00000 Initial DP 000000 CAP 0O0000OCOO0000CO000000 MSC 000 CAP
0o

CAMEL (0000

URL: http://localhost/camel request

0000000 CAP 000000000
0o

e 000000 - InitialDPOConnectJReleaseCall [

000000 - DO000ODOo0a
SCCP/M3VUA (1] - 000000
0000 - 00 20 fOooo00
000C - 00 OTID 000000
0000 - 00/0000

0000

1. InitialDP - (€€ 0000

o (0000000
o [J000O0A OO
o [J0000B 00

2. Connect - (00000000

o Q00

3. ReleaseCall - (][0



° [000016=00017=0031=0000

4. RequestReportBCSMEvent - (0000

o [JddoAnswerfJoDisconnect[JtAnswer[JtDisconnect
5. Continue - 1000000

o JOo0
6. ApplyCharging - 0000000000

o [J0000001-864000(0
o Q00000000
o J0000o0

00 SCCP 00

0ooooon
0oooooa
00 SSNOO00146 = gsmSSF[]

00 SSNOOOO14ed

M3UA [0

+ OPCOI0000IOOCOS0130
+ DPCOO00O0000O5011]

[0 OCS [0
00000000

1. 0000 (InitialDP)

[] MSC [J] InitialDP [JJCAMELGW[]

1. 00 CAP [0 - 000000000 CAP v1/v2/v3/vé
2. 00 CAP [0 - 00 IMSIOO0/0000



3. [J[] OCS - InitiateSession API

4. 000 - MaxUsage[J0O030 OO
5. 0000 - Y¥Y€ SessionStore (ETS [1) [0 CAP [
6. [J[] MSC - RequestReportBCSMEvent + Continue[JJO0J00 CAP 000

0o

# 000 InitialDP [0

{

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

msc_address: "19216800123",

cap version: :v2 # 000000

o°

H*

0CS [0
10k, %{max usage: 30}} # OO0 30 [

-

HH*

SessionStore []]

o°
-~

call id: "CAMEL-4B000173",
initial dp data: %{...},

cap version: :v2, # 000000
start time: 1730246400,

state: :initiated

2. J000 (EventReportBCSM - oAnswer)

0oo0oooo

1. [J[J oAnswer [][] - [J[] MSC
2. 00 OCS - UpdateSession[0J=0

3. 000000 - OCs Oooa
4. 00000 - O SessionStore [J[] :answered

5. 0000 - 0 MSC []] Continue

3. 00000000



0Oo000oobOoooo0

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

00 MaxUsage [0 000000000 = OO0 ReleasecCall
4. J000 (EventReportBCSM - oDisconnect)

0oooooo

1. [J[] oDisconnect [][] - [J[] MSC

2. J000000 - 0000000

3.0 OCS [][] - TerminateSession API
4. [J0 €DR - ] OCS 000000

5. 0000 - [J SessionStore [J[[]

6. [J[] ReleaseCall - (][] MSC

CDR [

CDR {00 OCS 0oo0oooo

[J0 CAMEL [] CDR []]]

e Account - IMSI 00000

* Destination - (0000

* OriginID - 000000 (CAMEL-OTID)
* Usage - [UO00COCOO

e Cost - [JO0O

 IMSI - {00 IMSI

e CallingPartyNumber - A []

e CalledPartyNumber - B[]

e MSCAddress - [J0 MSC 00

e ServiceKey - CAMEL 000



il
0000000000000

1. fO00bOoooo0

http://localhost/camel request

2. [I0 InitialDP[]

o

00000000 “InitialDP"

00000 100
00000 14155551234

(0000 14155556789

00 "00 InitialDP 00"
00000 OTID

[e]

[e]

o

(o]

(o]

3. (0000

o JO0000O0O0Ohttp://localhost/camel sessions
o 00000 "0o0" 00000

4. (000000

o (000000
00 "EventReportBCSM"

00000 oAnswer
00 "00 EventReportBCSM 00"

0000000 *boo®

(@]

(o]

o

o

5. 0000a

o [][] "ReleaseCall"

o 0000016 0000
o [0 "OO ReleaseCall "

o (000000 *0oo*



0000 MSC 0000

00 MSC CAMEL [

000 MSC/VLR 000 CAMEL 000

# 0000 MSC OO
ADD CAMELSERVICE:

SERVICEID=1,

SERVICEKEY=100,

GSMSCFADDR="55512341234", # CAMELGW [0
DEFAULTCALLHANDLING=CONTINUE;

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

0ooa

00 CAMELGW 00000000 CAP 000

# 100000
tail -f /var/log/omniss7/omniss7.log

# [J0 CAP [
grep "CAP:" /var/log/omniss7/omniss7.log

# [000000JSON OO0
curl http://localhost/api/events | jq '.[] | select(.map event |
startswith("CAP:"))"

joad

Oo000000Oo0ODOo0Oa



# [0 100 [ InitialDP [
for i in {1..100}; do
curl -X POST http://localhost/api/camel/initial dp \
-H "Content-Type: application/json" \
-d '{
"service key": 100,
"calling number": "1415555'¢i'",
"called number": "14155556789"
}
sleep 0.1
done

Juoad

Prometheus []]
CAMELGW []J http://localhost:8080/metrics Q00000

000 CAP 0000

e cap requests total{operation} - [J00J00000OiInitialDP
requestReportBCSMEventJJ000 CAP 0

00 MAP/API [0

* map requests total{operation} - Q00000000 MAP OO
* map_request duration milliseconds{operation} - 00000000
* map_pending requests - [J00 MAP 0000

M3UA STP 000000 STP 0000

* m3ua stp messages received total{peer name,point code} - (000000000
e m3ua stp messages sent total{peer name,point code} - Q00000000
* m3ua_stp routing failures total{reason} - [JUUOOUOOOO

0000



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

# 000 InitialDP
curl http://localhost:8080/metrics | grep

‘cap requests total{operation="initialDP"}'

# MAP [JO00O0
curl http://localhost:8080/metrics | grep map pending requests

joad

# [J0 M3UA [0
curl http://localhost/api/m3ua-status

# [0 0CS [0
curl http://localhost/api/ocs-status

# 1660000
curl http://localhost/api/camel/sessions/count

joad

[] config/runtime.exs [0000000

config :logger,
level: :info # [J00:debug, :info, :warning, :error

# [0 CAP OO0OO
config :logger, :console,
metadata: [:cap operation, :otid, :call id]



Hond
0000000 CAP [0

000 D0000000000 MSC 000 InitialDP

0o

1. M3UAOOOOcurl http://localhost/api/m3ua-status

2. MSC CAMEL 00000000009smSCF [0
3. SCCP 00000000000 CAMELGW(I
4. 00000000 SCTP 00 2905[]

0000

# [J0 M3UA [0
tcpdump -i eth0® sctp

# 00 MSC 000000 CAMELGW
ss -tuln | grep 2905

J000Cs 00

000 INSUFFICIENT CREDIT (OO0

0o

1. OCS [JO0curl http://your-ocs-server/api/health
2. 00 OCs 0oda

3. OCS 00000OoO

4. [J OCS 00000

5. D000000R00000

0000

* [0 runtime.exs [ OCS URL [I]
* [0 OCS 00o0oo



e [0 curl OO0 OCS API
* (000000000

A NENEND

000 EventReportBCSM JO000 "QOoOO"
000 OTID Joo0ooon
Hoodd

1. 000000 OTID

2. J000000000000g
3. 0 DTID [ Continue/End 0000 OTID

# 000000
iex> CAMELGW.SessionStore.list sessions()

Huoodo

000 00000 Failed to decode InitialDP
000 CAP 000000000000

ooo0n

1. 00 CAP 0000000 MSC 00
2. [J0 ASN.1 000000
3. [J0 PCAP [J[] Wireshark [](]

# [0 CAP O
tcpdump -1 eth® -w cap trace.pcap sctp port 2905

# [ Wireshark [J00000m3ual]
wireshark cap trace.pcap



Hond
00 CAP ]

00000000000 CAP OO0

config :omniss7,
cap _version map: %{
100 => :v2, # 00O 100 O CAP v2
200 => :v3, # [JO0O 200 Og CAP v3
300 => :v4 # (000 300 g CAP v4

}

cap _version: :v2 # [

il

CAMEL (0000 OmniSS7 000000000000000000

0 000 CAP 0000 (v1/v2/v3/iva)

0 00 OCs O00oo0d
[ 000000 (Connect, Release, Continue)

000 ETS 0000000

0 00 Web Ul 0000000000
0 O0000O00000

0 00000000 €DR 00

0 D00000C0000

0oooooa

000 OmniSS7 CAMEL 0

00000 1.0
00000 2025-10-26



0000000 OmnisS7 0000000000

il

vk Wy

Web Ul []]

Web UI 000000 Web 00000000



joad

[0 - 00 SS7 do00ooooa

0000 - OOo0o0ooooa

00 - 0000000

M3UA [0 - M3UA O0000STP 000

0000 - D0000C0SMSc 000

00 Web UI

1. 0000 wWeb 000
2. (000000000000 http: //localhost ]
3. 000000000

Swagger API []]

0o APIOO0O



http://your-server/swagger
Web Ul [][]
[ config/runtime.exs [0

config :control panel,
# 0000000000

page order: ["/events", "/application", "/configuration"],
# Web 0000
web: %{
listen ip: "0.0.0.0", # 000 IPPe.0.0.0 Ooooooo
port: 80, # HTTP JOOHTTPS (OO 4430
hostname: "localhost", # URL 00000000
enable tls: false, # (00 true [JOOJ HTTPS
tls cert: "cert.pem", # TLS 000000
tls key: "key.pem" # TLS 000000
}

0000



ad

page order

listen ip

port

hostname

enable tls

tls cert

tls key

jooo

0o

0d

0d

0d

0d

0d

0d

0o

["/events", "/application",

“/configuration"]

II0.0-O-OII

80

"localhost"

false

“cert.pem"

"key.pem"

0 config/runtime.exs 0000000

config :logger,

level: :debug # [J0: :debug, :info, :warning,

0ooto

* :debug - 000000
+ :info - Q00000

e :warning - 000000000

e :error - [J0000

0o

0000000000

00 Web 0000 IP
ad

HTTP OOOHTTPS
00 443[]

URL 00000000

00 TLS O HTTPS

TLS (000000
TLS 00

TLS (000000
TLS [0

.error



API ]

API ][] URL

http://your-server/api

joad

e 200 - [
* 400 - 000
* 504 - (000

OpenAPI []]

http://your-server/swagger.json

Juoad

Prometheus [][][]

http://your-server/metrics

Hooooo

M3UA/SCTP [

« SCTP 000000
« M3UA ASP [

* (/000000000



M2PA [0

 0J00000OODOWN — ALIGNMENT — PROVING — READY[]
- 000000/00000000
* 00000000000O0OSCTPO

STP 00

* [000000/00000
* (0000000
+ (0000000000

MAP [J00000

* 00000 MAP [0
* J000000OO
* 0000000

CAP [

» (00000 CAP OO
« CAMEL 000

SMSc [

* 000a
* 000
* 00000

Grafana [

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



Hond
0000

1. 0000

o (0000 VLAN [J
o (00000000
o (0000000CO SCTP

2. Web Ul [][]

o 0000000 TLS
o JU000OoOoOOO
o [Oooo e

3. API [

o [000dg
o [0 API [ OAuth

o (00000000

joad

1. TPS [0

o (0000 TPS
o 000o0a
o [0 SCTP 00O

2. 0000

o 000
o 00000
o Q0000

3. M3UA [I[J



o [0 SCTP 0000
o Q0000
o (0000000000

SCTP 000000
000 SCTP 0000

SCTP JU00 SCTP 000000CODOOD M3UA 0000O00DO000CODOO0O00 1P 000DODO0D
Ho00o0o0oooa

0000

+ [0000O00O00O0CODOOSCTP QU0oOUD0oCOooo0O
» [00000000O0000C - SCTP 00000000000

* [O00DO000OOODOOOOOOODOOOOOn

* J0000SCTP JO00DO00OUOOODO00O0O

joad

000 M3UA 000000 1P 0000SCTPO

1. 00000 reO000000000000C 1P OO

2. J0000SCTP OO00ooooooibbtO0oooooog
3. (000000000000000SCTP Oo000noo

4. J0000000D00OO0ODOOOO0ODOG

5. (000000000000OSCTP 00000000000

il

SCTP [J000COO 1P 0000 0o00O 1P 0000000

RN



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

0o 1PO000000

# (0 IP - 00000

# 000 IP 00000 IP Q0000
local ip: [{1le, 179, 4, 10}, {10, 179, 4, 11}]

joad

00 10000000 STP 000

# STP 000000
config :omniss7,

m3ua_peers: [
%{

peer id: 1,
name: "Partner STP Redundant",
role: :client,
# 0000000000 IP 00000
local ip: [{213, 57, 23, 200}, {213, 57, 23, 201}],
local port: 0,
# (0000000000
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



# MAP [J000000O0OCO
config :omniss7,

map client enabled: true,
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :hlr client asp,
# (000000C IP 0000000
local ip: [{16, O, O, 100}, {10, O, O, 101}],
local port: 2905,
# 00 STP 00000
remote ip: [{10, O, O, 1}, {10, 0, 0, 2}],
remote port: 2905,
routing context: 1

00 30000000 STP 000

# 000 STP 0000000
config :omniss7,
m3ua_stp: %{
enabled: true,
# 0000 IP 0000000
local ip: [{172, 16, O, 10}, {172, 16, O, 11}],
local port: 2905,
point code: 100

00 400000000000



# 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

* (00 NIC 0000000
* JO000000O00OOO
» J00000O0O 10

00 200000

# [0 NIC
# 00000



omniSS7 00 |

ethl: 192.168.2.10 —]
]

|
eth0: 192.168.1.10 — |
|
|

192.168.1.0/24 192.168.2.0/24
| |
| |
I A Y 1
| STP A | | STP B |
%66 .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

* J00000000O
* [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
Jassoc id=10000
[info] [MULTIHOMING] [0 10.0.0.101 OO0000 Partner STPassoc id=1[]

a0
[info] [MULTIHOMING] [0 10.0.0.100 00000 Partner STPOassoc id=1[{]

Web Ul [][]
Web Ul 0000000000

M3UA (0000

 JOIPOOO0O 10.0.0.100
e O IPOO00 10.0.0.100 (+1) [] 10.0.0.100 (+2)

* (00000000 1P 00/oo0o

joad

1. 000

* (0000 NI O000oo0

* 000000 OU0o0ooo

+ 00000 O0o0oooodoon

+ 00000000 - Oo0OoOoooa

2. IP 0000

* (00 1P 00 - DO000000000
* (0000 - 0o0oooo 1e
* 00000 - DO0O00OoOoooo0oa

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. 0000000

+ [(000000000OOOO 1P
+ JO000000000O
+ [O0O0O0OOOOODOOOOO

5. 00000

# 0000000 IP OO 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

Jo0000000o0o0000a



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 Oo000o0O
* (0000000000

i

* 0000000 1P 00000000

* 0000000000 1P 00 1P 000

* 00000000 STPOHLROSMSc [J MAP (000000000
e Erlang (00000000 SCTP [J Erlang

Joodo
ooonn

« M3UA 000



* MAP 0000
* API OO0
* 000000

0oooo

e M3UA[OO1 OO
 MAP 00000 10%

* (00000 1000
 API 00000 5%

Houoon
I0000€ €

fo0Oo0odOobOtOodOototooOoon

0000 ( :logger)

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

Web Ul [J] ( :control_panel)

config :control panel,

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

listen ip: "0.0.0.0",

port: 80,

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



0 0 00 00 00
0
O ["/events",
page order [ 0 "/application", 00000000
U "/configuration"]
[
. 00 Web 0000
web.listen ip [ 0 "0.0.0.0"
IP OO0
0
0 HTTP/HTTPS
web.port [ 80
0 0o
0
web.hostname 0 0 "localhost™ 000000
[
0
web.enable tls [ [ false (00 HTTPS
0
. 0odo
web.tls cert b TLS “cert.pem" TLS 0000
0
- 0odo
web.tls key B TLS "key.pem" TLS 000

M3UA STP [][] ( :omniss7)



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

0o oo 0o aoo
m3ua stp.enabled a0 O false
m3ua stp.local ip 00 [ {127, 0, 0, 1}

m3ua stp.local port [ B 2905

enable gt routing o0 O false

M3UA (00000

0d
(0€€00 STP 00
00oooo M3UA D IP

M3UA [J SCTP (000

0oo00ooo



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

0ooooooo

00000000

:client [] :server
0o IPO00CO {10, 6, 6, 1} O00OO

[{1e, 0, ©, 1}, {10, 0O, O,
23100

000000 0oooo

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

0oooooa

M3UA 00000

557 (00

: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
[ 0oooa
©o (0000000

O J00000O0000Oo0O0Oo0

[ :international [] :national

ad
0o00o0oooo
0oooa
0000
0o00ooooa
000 SSN 00000

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.

map client m3ua.

map_client m3ua.

map client m3ua.

map_client m3ua.

map client m3ua.

map client m3ua.

map client m3ua.

mode

callback

process _name

local ip

local port

remote ip

remote port

routing context

—

0o

false

IIASP 1]

{MapClient,
:handle payload,
[1}

:map_client asp

2905

2905

g

00 MAP
00000

M3UA []

0ad
0"AsP"

[
"SGP" []

0ooodo
ad

0ooooo
O

0d 1P 00

0d SCTP
ad

ad
STP/SGP

IP

0g SCTP
0o

M3UA [J
aooo



000000 ( :omniss7)

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 a0

auto flush interval 10

auto flush dest smsc  [J00/nil

auto flush tps 00

HTTP API ] ( :omniss7)

00000000 HTTP API 0000000000

config :omniss7,

0d

aod

false

10000

nil

10

ad

00 SMS 0000000

0000000000

000 SMSC Ooonil = 000

Ooooooa

smsc_api base url: "https://10.5.198.200:8443",
# 00000 hostname SMSc

frontend name: "omni-smscOl”

API ]



smsc api base url [] b "https://10.5.198.200:8443"

0d 0o

frontend name M [ "{hostname} SMSc"

0oo API 00

POST /api/frontends - 00000000000
POST /api/messages raw - [J000 SMS [0
GET /api/messages - (0000000 smsc [0
PATCH /api/messages/{id} - 000000000
PUT /api/messages/{id} - 000000

POST /api/events - 00000

GET /api/status - Q00000

0000

00000000000 AP 00000 5 D000000000C0OO

* J000000OSMSC
00O

* 0000000

* JO0OO/SON 000

0oooo

+ J00000O000DO0000 SssL oo
* HTTP 00 5 0000

* 000000 156 8601 [

* API[JOJSON [000/0000

ad

0ooo AP
000 URL

0o0oooa
O



Juo

OmniSS7 [] Omnitouch [JO0000



00000000 ©OmnisS7 0000000000

[
1

© o N ULk W

[
©

il

OmniSS7 000 config/runtime.exs JU00O0000COOOO

« STP [ - 000OCOOOO
* HLR [0 - 0000000000000
* SMSc []0] - 0000000000

0000: config/runtime.exs



Jooood

0o0oooooa

0d 0o 0d

map client enabled ] false

hlr mode enabled 00  false
smsc_mode enabled 0Jg  false
a:

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

HLR (000

HLROOOOOOOOOO0000O

0d

00 MAP 000 M3UA [0

00 HLR 0000

00 SMSc 0000

0d

0d

HLR

SMSc



HLR API ][]

o 0 O
o 10 @ 1l

- 00 HLR API [JJ URL[JSSL
hlr api base url o - 0

0 000000000

- [1 UpdateLocation (0000
hlr service center gt address [ - i .

0 [0 HLR 000000

] 0 SRI-for-SM 00000
smsc_service center gt address U - []

- SMSC GT [

0

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

MSISDN & IMSI []]

0 MSISDN (000 IMSI 000000000000000000000 O



1l ad
- I 0
J 0o IMSI 000 PLMN 00
hlr imsi plmn prefix b "50557" [
- OMCC+MNC[]
- IMSI-MSISDN 00000000
hlr msisdn country code [] "61" 0
aoa
[
M
hlr msisdn nsn offset . 0 0 >ISDN [ NS toonood
- - 0 NN
hlr msisdn nsn length D 9 0 0 MSISEN HoOnnonoooad
[ 0
0002 0ooooo:
config :omniss7,
hlr imsi plmn prefix: "50557", # MCC 505 + MNC 57
hlr msisdn_country code: "99", # 00 2 00000
hlr msisdn nsn offset: 2, # 00 2 00000
hlr msisdn nsn length: 9 # [0 9 O NSN
0003 0ooooo:
config :omniss7,
hlr imsi plmn prefix: "50557", # MCC 505 + MNC 57
hlr msisdn country code: "999", # [0 3 00000
hlr msisdn nsn offset: 3, # 00 3 00000
hlr msisdn nsn length: 8 # [0 8 0 NSN

00: 0 nsn_offset JO00000000CCOO0 NSNOOOO

e 0000 "9"01 00— nsn offset: 1
e 0000 "99"02 00— nsn offset: 2



* 000 "999"03 - nsn_offset: 3

InsertSubscriberData (ISD) []]

[ UpdateLocation (JU000 VLR 0000000COO00O0 1SD 000000000O0000O

0
0 a

1l 0 1l ] [

0 0000000
isd network access mode 0 :packetAndCircuit [] : packetAndCirct
[ :circuitOnly
isd send ss data B true 0 OO0000o0oooisc
isd send call barring B true 0 OO0oo0oooooisc

[

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

CAMEL [

00 CAMEL (000000000000 CAMEL 00000000000000O0O O



ad ad
0 0
: i
camel service key 1 11 110 0 005
. . . i . CAM
camel trigger detection point ] :termAttemptAuthorized [] -
1 tel
0
camel gsmscf gt address 0 (0000 GT) 0 CAM
{

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

0a:

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



SMSc 000

SMS 00000000
SMSc API ][]
O O
0] 0 0] 0 0]
ad
SMSc
0 API OO
smsc_api base url 0 - 0 URL
0 ISSINNN
adooa
a
0| & aodoo
SmsC_name [ {hostname} SMSc" [] SMSc(]
o
- IEENEN
smsc service center gt address [] - [
0 aooa

0o

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

00: 00000 5 00 00000000000 SMS. FrontendRegistry [



Hooood

ad 0o 0o 0o g

auto_ flush enabled 0d true i 0000 SMS 0000

auto flush interval ad 10 000 [] U00d0000o0O

auto flush dest smsc [0 - 0 000000 SMSC g
auto_flush_tps a 10 0  O000000CO/00
0o

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

STP 000

M3UA [J000000000000DO00O000000O00O O



00 STP [0

ad

m3ua_stp.enabled

m3ua stp.local ip

m3ua stp.local port

m3ua_stp.point code

0oooo 1ed:

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

I s [ s [ s —

(-

ad

false

{127,
0, 0,
1}

2905

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

local port: 2905,
point code: 100

}

0ooscTP O0oo:

0d

000
g
0d

0d

0000 M3UA STP 00

000oo 1P 0oooo 1p: {16,

0, 0, 1} 00O !IP OO0 SCTP [
gd: ({1e, 0, o, 1}, {10,
0, 0, 2}]

0000

0 STP O SS7 000



config :omniss7,
m3ua stp: %{
enabled: true,

# 00 IP 0000

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

point code: 100

00: 00 SCTP 000000000000000O O

Huooon

0d 0d ad 0d ad

enable gt routing [J0 false [] 00 PC 00000 GT OO
0

config :omniss7,
enable gt routing: true

0000 NAT [

000000000COODO0O000R0O00000 GTODOOOUOODOOoOO i
0d ad 0d 0o 0d
gt nat enabled [ false [ 00/00 GT NAT [
gt_nat_rules oooo [ 0000000 - 000 GT 00000

0000: gt_nat_rules [0000C00O000COOCO



* calling prefix: 0000000000 GT OO
* response gt : 0000000

a0

config :omniss7,
gt nat enabled: true,
gt nat rules: [
# OO0 "8772" U0 GT QUOOOOO "55512341112"
%{calling prefix: "8772", response gt: "55512341112"},
# OO0 "8773" QU0 GT QUOOOO "55512341111"
%{calling prefix: "8773", response gt: "55512341111"},

# 000000000000
%{calling prefix: "", response gt: "55512311555"}

00: 0000000000000 [

M3UA [0

MAP 000000 M3UA J000000000000C0000 [



0d

map_client m3ua.

map client m3ua.

map_client m3ua.

map client m3ua.

map client m3ua.

map _client m3ua.

map client m3ua.

map_client m3ua.

0oooo 1ed:

mode

callback

process _name

local ip

local port

remote ip

remote port

routing_ context

O =

OO C>8a . @ I R | OO 08 . =3

O =

—

0d

2905

2905

ad

goood “Asp* [
"SGP"

0000/000
{MapClient,
:handle payload,
[1}

0oooooa

0000oo e Q00000
{10, 0, 0, 1} Q0
00 SCTP 0000 [{10,
o, o, 1}, {10, O,
0, 2}]

00 SCTP [0

0d STP/SGW IP 000
0g {10, o, o0, 10}
oooo t{1e, o, o,
10}, {10, 0, O,
11}]

00 SCTP OO0

M3UA 0000 1D



config :omniss7,
map_client m3ua: %{

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

0OosCTP Oooo:

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}1],
local port: 2905,
# 0000 IP 00 STP OO
remote ip: [{10, 179, 4, 10}, {10, 179, 4, 20}1],
remote port: 2905,
routing context: 1

00: 00 SCTP 00000000000D0O000O O

HTTP (0000

REST API HTTP J00000O0



0d oo 00 00 ad

start http server [0 true [] O00/00 HTTP 000000 8080r1]

0o00oooooo:

e [][]: 8080
e []: Plug.Cowboy

ao:

config :omniss7,
start http server: true # [JO0 false 00

API [I:

* REST API: http://[server-ip]:8080/api/*
e Swagger Ul: http://[server-ip]:8080/swagger
e Prometheus [J[]: http://[server-ip]:8080/metrics

Oo0ooooooo O

Juoad

Mnesia (000000000

[ {
d i ad . o
- Mnesia 0000
mnesia storage type 0 :disc copies U :disc copies []

:ram_copies



0a:

config :omniss7,
mnesia storage type: :disc copies # [
# mnesia storage type: :ram copies # [J0000

aooo:

* :disc_copies - [JI0O0000CO00OCO - OOOOCO
* :ram_copies - 00000000000 - OOOOO

Mnesia []:

e m3ua_peer - M3UA 000
* m3ua_route - (0000
e m3ua_ gt route - [J00000

O0: Mnesia.{node name}/ [

Juoa

Ho0Oo0bOOobooooooo0oG

il

[ ad ooon
MAP [00OC: 100 00 MAP 00 10 0000 0OOCO

ISD [0: 10 [ 00 1SD 000 10 0000 00000



HTTP [

O 0d 0ooa

HTTP IP: 0.0.0.0  [JI000O00COOO 0oooo

HTTP [JJ: 8080 REST API [J0J0 8080 00  OOO0OO

SSL ]

[ ad 0oo0
HLR API SSL: (][] SSL 00000 00000

SMSc API SSL: 1 SSLOO0000 00000

joad

O ad 0ooa

J00©€®: 500 SMSc[5 000000000 00000

Web Ul [J000

0d 0d
oood 50

oooo - 20



Hond
00 HLR [0

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

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

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



00 SMSc [

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

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

auto flush enabled: true,

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

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



000000oo STP

config :omniss7,

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

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

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

map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []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
00000: 32

ooc:

* 0000: 3 000
« HLR O0: 13 000
« SMSc [0: 7 000



STP 00: 5 000
M3UA [00: 8 000
HTTP 000: 1 000
000: 1 000

Oo00oooooo:

* hlr api base url[JHLR 000

e hlr _service center gt address[JHLR 00

* smsc_api base url[JSMSc 00

* smsc _service center gt address[JSMSc/HLR 00
00 map_client m3ua.* [

m3ua stp.point code 000 STPQ

Juo

. - HLR 0000

. - SMS5c J000
. - STP 000

. - REST API [

. - Web (000



NAT

00000000000GT NATOOODOOOOOD OmnisS7 (00000 GT 0000000 GT fob0000ooCOO
00000000D0000OD00000 GT fUDOotOobotodoiinootodbiioobbidootoootoon/on

0000 GT 000000 GO

0000000 GT NAT[]

GT NAT (0000000000000

i

1. Q00000000000O0000 called prefix[00 calling prefix [0
2. J0000000OCO000CODOo00
3. J000000000OD0O00D weight OO00O0 = OOOCCOOOOOCOOOOO

4. J000000DO00OODOOD0O00O
o 00000

o Q0000
° JO000000oOO
o J00000000/DO000

NN

0000

* weight 00000000 = 00000
e response gtO00o0 GT

0Oot000obo0otOooo0bo0on

e calling prefix[O00000 GT OO
* 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

00000000000000000000 GT 0Uooon

e J0A[Q0O0OOGT 111111 Q000 111111 0000
e [0 B 000 GT 222222 [JO00 222222 0000

00 GT NATOOOODOOOOOOCOOO00O GT NATOOO OmnisS7 000000000000

joad

000 HLR 0 SMSc (0000000000

e 0000 0000 GT 555000
e 00000 1 00 GT 5556001
* JUO0OOO 2 00 GT 555002

GT NAT [00000C00000000C0 GT 00000



Hooon

Oo0oo0oOoon

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

jond
000000

1. 00DO0OmniSS7 0000000000 SCCP OO0

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

2. GT NAT JJ0000000 GT 877234567 00000000000

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

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

A NENEND

GT NAT 000 SS7 0000000

SCCP (000000

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

e Updatelocation [J]J



* 0000

MAP (000000

¢ SRI-for-SM [J[J[]networkNode-Number[JSMSc GT [J[[]
e UpdateLocation[JJ[JJ0 hlr-Number
¢ InsertSubscriberData[]ISD [J[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", # 0000000 6T Ooooo
called prefix: "555", # 00000000 GT Ooooo
weight: 10, # (0000000000 = 000000

response gt: "55512341112" # 0000000000 GT
}

ooooa
* calling_prefix 0000000000 GT O0OOO0OO

o 000 String.starts with?/2 [0
o 0000 "" O nil 000000000000 GTO
o (0000000000 GT

* called_prefix 000000000 GT 0O0COOOO

o [JO0O0O String.starts with?/2 [
o 0000 " O nil 0000O0OOOOOCO GTO
o (0000000000 GT

* weight (000000000

° 00000 = DO0000oooooO
o (000000 O
o (U0o0iooOoOOoO



* response_gt [[00000000000000CO

° 00000 E.164 00000
o 000000 GT 0o00

00000 ecalling_prefix [] called_prefix [00000OC00000OCO0000OCOO0/00CCOO

Hooooo
00000 000000 00000000 00000000
ooonn

1. J00000000000a
° 00000 calling_prefix (0000000 GT

°o 00000 called_prefixOO000000 GT
o J000OoOODOOOOOn
° JO00bo0OO00OOOOOO

2. J0000000CO00000
o (0000000 - 0000000

° (00000OOO0OD - 0O = Doo0
3. (000000000

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"} # 000

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

00000000 sMSciinbiioniiiotinooboooon GT 0oooa

#

#



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 GTO555100100000 GTOO000 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 HLROOODOOOOO 61O

"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: [
# 0000000000000
%{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: [
# 0000000 SMS GTOS551xxxO00000 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 6TH55516e000000000n

00 300000 + Dot0oooooo

000000000000000 GTOOUOODOOoOO

“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"},

# 0000000 SMS GT - @e80J00000 160
%{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 [ 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 @9 9[]
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
]

000 00000000 9smSCRO00000000000D000O 9smSSF 00000000 gsmSCF GT 000
OO0GT NAT 000000 9smSSF 00000000 GTO

NN
00 GT NAT (000

GT NAT [0000000000000O

# (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" - [] UpdatelLocation END [0
e "MAP BEGIN []" - @€ MAP BEGIN [

e "ISD ACK" -ISD [



e "HLR [O00" - HLR OO0O00O
« "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"

# 0000000000
iex> GtNat.translate response gt("999999999", "888888",

"default gt")
"default gt"

Hoon
J00GT NAT 000

00 1000000

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

00 200000000



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

00 300000 000000 "GT NAT* 00000000000

0000000 GT O
0000000000 GT 00
O000000000000000000000000

Oo00o0oo0o0ooooa

# U0000O0OO0O000OC0
gt nat rules: [
%s{weight: 1, response gt: "111111"}, # 0000000000
%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 [JJOJHLR GT[J

e [] UpdateLocation END [][]



e JISD 0
« [] MAP BEGIN [[]

00000000000 GT NATOOODOOOOODODOoDOooO

Hoon
0000

GT NAT 0000000000000 o(midd n 0000000
0000

+ (0000000 100 o000oooD
* JO00000OO00OO
* [O00COO0Oo0OOOO

0ooooooon

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

0oad
00000000 100 000000

« 1000 = 1KB
« 100 ][] = 10 KB



Hond
1. 00000000000

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
000000000

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 00000000CO00000000 GT NAT 000

Huooooo

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

00 STP 0000000000 O

CAMEL [[]
GT NAT [] CAMEL/CAP [0 00000
SCCP [

[0 CAMEL 0000000 GT
* (0000 gsmSSF GT 0000

ooo

e camel gsmscf gt address - [J0 gsmSCF GTOOOO

+ J0000000ODO00O0000C GT
 GT NAT [00000000000CO



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, # 000
gt nat rules: [
# 00000000000
%{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 JUOOOOOOOOO
o 00000 24 00
o 000000000 gt nat enabled: 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

0000000 OmniSS7 00 0000000 (HLR/HSS) [0 OmniHSS 0000000000000

OmniHSS [][]

OmniSS7 HLR (000 SS7 000000 OmniHSSOON0OOOCCOOOO000 HSS DO00000000
00000000

« OmniSS7 (HLR J0)00000 SS7/MAP 00000SCCP OOo0000
< OmniHSS (HSS [I0)I000000000C000000000

00000 OmniHSS[]

OmniHSS (0000000000000000000

[ IMSI 000000000000 MSISDN 0000 IMSIooooooooooooon eSiM 0o
0000000000 Milenage[13G/4G/5G0 COMP128[12G000000
00000000000000 €shobnnnn PSOn0ooooooO
OO00000000000000000 CAMEL 0000

API JO000ORESTful HTTP API JO0000CRM 00000000
HO0OOOOOOOOOOOOOOOOOOO0

O000000000000000000000 OmniHSS O0O0OmniSS7 [0 HTTPS API 0000 OmniHSS
00 MAP 000 UpdateLocation[]SendAuthenticationinfo [] SendRoutinglnfo[]

0000mniSS7 HLR 0000 00000000CO00000CO00000C0000000000 ©OmniHSS 00000
000 OmniSS7 [0 SS7/MAP [0000000C000000CO00000C0000000000 OO0 OmniHSS
oo

[ IMSI ]

OmniHSS 0000 IMSI 000000000000 MSISDN 0000000 MsIpooog



O000000ooooCoo MSHO0o0o0a

eSIM 00000000 eSIM 0000OCO000OO
000000000 MSISDN 0000000000

0 SIM (0000000000 SIM 0000
0000000000 MST 000000

0oooo

00 IMS! 000000000000KipoPcOnnn

00 IMSI 000000000000000

0000000000 IMSI 000000

OmniSS7 [J IMSI 00 OmniHSSOOmMNiHSS O00000000

0000000 IMST 000000000000 IMSI 0000000

0oo IMSI 000

00 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 I000000000000000000000000mniHSS [0 IMSI 000000000000 IMSI 000
0ooooooa



il

=
©

© 0 N U A~ wWwDhHH

OmniHSS [
0 IMSI OO
000 HLR 000
00 HLR 00
0000

NN NN
aoo
CAMEL O

000000
HLR [0

HO000d
o SendRoutinglinfo (SRI)

o UpdatelLocation / ISD
o SendRoutingInfoForSM
0000



000 HLR [0

HLR J00 OmniSS7 0000000000000

+ [O00C0O0Oo0OO0

* [000000OOOOOOOOoCO
* (00000000 VLER 00000

* 000000000 SMS 00000



HLR [[]



SS7T00

VLR/MSC SGSN GMSC

| | |

OmniCharge OmniRAN

- -

SendAuthinfo

Downloads a [000+ Omnitouch Website

UpdateGprsLocation MAP: SendRoutinginfo
SendAuthinfo

OmniSs7 )—JJ! 0d

M3UA/SCTP
i

|

SCCP OO

HTTPS REST API
Oooo
00000000
Oooo

OmniH$S [ API

Milenage/COMP128 00 & 00
00000 O000a



00 HLR [

OmniSS7 J00000C0000000000 HLROOODOOOOOO HLR 000

000 HLR [0
OmniSS7 [J config/runtime.exs J00000000O0000OOO HLR OO0

1. JJ config/runtime.exs

2. [0 00000000 53-174 000
o [0 10STP 0000 53-85 [0

o [0 20HLR 0000 87-123 [0

o [0 30SMSc 0000 125-174 0
3. (00 0000000000000 #0
4. 0000 HLR 00000 87-123 000 #0
5. (000000 0000
6. 00 00000iex -S mix

HLR (000

000 HLR 0000000



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

# OmniHSS [0 API [0
hlr api base url: "https://10.180.2.140:8443",

# HLR [O00 GT O00OCO SMS 00
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,

# [0 VLR [0
# (00007000 VLR 000000
# (0000 VLR 0O000000CCOO000C SRI OO

# 0000000000COCOO PRN (OO0 MSRN
home vlr prefixes: ["123456"],



# M3UA 0000
# (00 ASP 0000 MAP [J00UpdateLocation[]SendAuthInfo [
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, []},
process name: :hlr client asp,
# [OOOCOHLR 000
local ip: {10, 179, 4, 11},
local port: 2905,
# 000 STP (00
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 1

Hoonoooon

Oo00o0o00o0oCOo0a 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

Om

aot
0o F

[] SF
SMS

[0 Ur
[ ale
] SN

[] SN
aler

aon

MSI¢
PLM

go
oot

[ M¢
gaar

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

["5551231"]

i

2905

i

2905

Inse

oo

oo I

0o K

Sen
CAN

CAV

oo
ooo

0a F

0o s

0o s

0o s

M3L



00 HLR 00000000

[0 hlr mode enabled: true [JOWeb Ul 0000

0 SS7 00 - 0000

0'SS7 000 - MAP 0000

0 M3UA - [0

0 HLR 00 - HLR API 00 + 0000 « 07 HLR
0 00 - 0000

0 00 - 00000

00000000 SMSc [0 00000000

Hooo

O00000h1r_service_center gt _address [J00 O000000OOOOOO000O0CCO0O
OmniHSS J00OmniHSS API 00000000 hlr api base url 0000

API 000000 OmniHSS API 00000 0000 5 000

MAP 000000 MAP [O0SRIOQUpdateLocation[]SendAuthinfo [0 €€ 0000
10 00

ISD [J[JJUpdateLocation [J0000 InsertSubscriberData (ISD) 000000 0OO0O 10
0oa

000 STP 00 M3UA 00000 MAP [0

OO0000oODO00000000000

Web UIJ0000 Web 000000000

API [J0000 REST API 000 Swagger Ul 000000000

juoad

OmniHSS [[I0000000000000CO0000000000000OmMNIiSSY (0 RESTful API 00000
0o



OmniHSS [][[]

OmniHSS 000000000

000000 IMSIOO00 IMSI J00eSIMOO000OCO00O
0000000KigoOPc JdoooOMilenage [ COMP128[]
0000000000000000QoS 00

0000000 VLR/MSCOOOO000 SGSN/GGSNOIO00OOOOO
CAMEL (0000000000000 gsmSCF 00
00000000D00000oOCLIP/CLIR OO
0000000/O00000000000

AN
00000000

OmniHSS [][] Milenage [] COMP128 [JI10I0I0000CC000000C00000C00000

OmniSS7 [[1[] sendAuthenticationinfo MAP ][]

1. OmniSS7 ] MAP (0000 IMSI

2. OmniSS7 [ OmniHSS API 00000000

3. OmniHSS 0000 Ki 0 OPc 00

4. OmniHSS OOO0000000RANDOXRESOCKOIKOAUTN(]

5. OmniSS7 00000 MAP 00000000000 VLR/SGSN

OmniHSS API [J]

OmniSS7 [J0 HTTPS REST API [J OmniHSS J0000C000000CO00000C0000000

config :omniss7,

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

[ OmniSS7 [1 SS7 00000 MAP 0000000 OmniHSS [



0 IMSI J MSISDN 00000

00000 Ki/oPe JO00000000

00000 UpdateLocation (00000000
00000000000

Hodo
000000

0000 updateLocation MAP [J[0OmMniSS7 [ OmniHSS 000000 VLR 00000

. 0 UpdateLocation [JJ00J000000OMSION VLR GTg MSC GT[J

. 00 OmniHSS 000000000000
.0 OmniHSS 0000000000 VLR/MSC [0
. [0 InsertSubscriberData (ISD) (1000 VLR 00000

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

6. [[] alertServiceCenter [J[][][] SMSc GT[J[JJ hlr_smsc alert gts [0

u A~ W N B

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 00000000000 SMSc J00000D00o00onO 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

ad

SMSc

00 SMSc 00000

VLR HLR
0000 VLR 00 ‘
UpdateLocation (IMSI, VLR GT, MSC GT)
00000000
0000000 VLR 00
00 InsertSubscriberData (I1SD) 00
InsertSubscriberData
ISD
InsertSubscriberData
ISD
InsertSubscriberData
ISD
UpdateLocation [JJ (hir_service_center_gt_address)
VLR HLR

alertServiceCenter (MSISDN)

[00 hir_smsc_alert_gts 0000 SMSc GT]

[ MSISDN [Ji] TON/NPI []]

0o IMs

[ SubscriberTracker 0000000

alertServiceCenter ACK

SMSc

SMSc API

POST /api/location (user_agent=HLR GT)

200 OK

SMSc API



00000 UpdateLocation [

1. HLR[] hlr smsc alert gts [J000 00 SMSc GT [][] alertServiceCenter
2. 000000 MSISDN

3. HLR 0 hlr service center gt address (0000 GT

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

SMSc 000oooo

e [JO0 MSISDN [J TON/NPI J0000019123123213” —» “123123213"[]

000000000000C000000 POST [ /api/location(]
000 AP [0 user_agent (0000 HLR GTOOOOOOO HLR 000000
(0 hlr alert location expiry seconds 000000

0 SMSc 000000000000000

ad

(0 Web Ul (000 0000 000000 alertServiceCenter 000000

1. 000*0000" 000
2. 0"00000000"0a

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

o HLR GT 000 hlr _service center gt address
4. [0“00 alertServiceCenter”

00000 sMSc 000000000000000 UpdateLocation 00000000 phx-blur 0000000000
oood

InsertSubscriberData (ISD) [][]

0000 UpdateLocation JOJHLR O InsertSubscriberData (1SD) 000000000000
VLROISD [00000000000000000

0ooo0oootooo [

ISD [



HLR 000000 3 000 1SD ooo

1.1SD #1[00000 - DO0OO0O

o |MSI

o MSISDN

o (000

o [J0000OserviceGranted[]
o (00000

o (00000

o (00000

2. 1SD #2[]000 - D0000SSO000

° JU0bUOfOOOOOUOtOoOOOn
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 [(000000000OCOOOOO

I 0o

:packetAndCircuit  [O00000000GPRS/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,

0o0000000COo0OO0

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 - 000000

000000000

0o0oooooa



VLR - HLR: UpdateLocation ([J)

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

VLR - HLR: ISD #1 ACK ([0)

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

HLR - VLR: InsertSubscriberData #3 ((0) - 0000 [000O0O]
VLR - HLR: ISD #3 ACK ([0)

HLR - VLR: UpdatelLocation [JJ (0OO)

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

0ooa

000000 :packetAndCircuit OO000 ISDON€ 9000000
 000/M2MO00 :packetOnly 000 SS O0/0000000C00000
(0000000 VLR 00000000000 - 000000000 isd_send ss_data
* 000000000 1SD 0o0o0000o0o0o0eO

CAMEL []]

CAMEL [ SendRoutinginfo

00000 GMSCOOO MSCOn SendRoutinginfo[JSRIOIOO0HLR 0000 GMSC OO CAMEL
O00o000000oo0tOo0a

Oo00o0o0oo0a O
000 CAMEL[]

CAMELIIN00000000000000000000 GSM/UMTS O0000000000000000000000000
0oooooa

* 00000
* 0000000
* [000000OVPNQ



* [oo0
+ 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 [J00 9gsmSCF0000000000000 CAMEL O000000O0O000OO0OO
0o

aooo ao00
11 110 (000000000000
100 Ooooooo

200 ©©O10000000000
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 0oon

:termAttemptAuthorized [JO00O0000C0OO OOOOOCOOOO

: tBusy 0ooa 0oooa

: tNoAnswer 00000 Ho0ooo0

: tAnswer 0ooa 00000000
0oooa
0000000000000O0C0

camel trigger detection point: :termAttemptAuthorized,

poot0oooboootooa

camel trigger detection point: :tBusy,

0ooC0ooobOooooO

camel trigger detection point: :tAnswer,

[] CAMEL [] SRI []]



J00osendRoutinginfo 0000 CAMEL 00000

GMSC - HLR: SendRoutingInfo ({0)
HLR - GMSC: SRI [0 (OO) 0O0OO

- IMSI

- VLR O

- 0000
- CAMEL (0000
* 0000011_116

* gsmSCF O00<00000>
* J00000termAttemptAuthorized

* J000000continueCall

GMSC 000000 gsmSCF OO CAMEL (O

0ooa

* 0000000000 9smSCF O0000000C000000

e 0O0O0O :termAttemptAuthorized [JO0000O00

* 000000000 11 116 OOO00O0COOCOCOC

e [0000defaultCallHandling: :continueCall 000 gsmSCF 00000000000

Houoon
00 VLR 000 VLR [0

0 HLR 000 SendRoutinginfo[JSRIOIO0NCNO00000C0O 00" VLROODOOOOOODOOO VLR
OO00C0OCOoOOCOODOo0Oon

Ho00o0oooooa O

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



il

# [0 VLR 00
# 000“007000 VLR 000000
# 00000 VLR 0O0000O0000O06e000 SRI OO

# J00000O000000OCOC PRN (OO0 MSRN
home vlr prefixes: ["555123"],

0oooo

# 000000
home_vlr prefixes: ["555123"],

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

joad

1. (00000000

0000 VIR 000000000DO000

"555125"],

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

HLR 0000 API 000000
HLR [JJ VLR [00"5551234567"

HLR [JOOVLR [0 "555123" [0 - 0000
HLR - GMSC: SRI OO0 CAMEL 00000
- IMSI
- VLR [J00"5551234567"
- gsmSCF [JOggMsC"5551234501"
- CAMEL 000011 110
- J000O0OtermAttemptAuthorized

2. 0000000 PRNQO

0000 VLR 0000000000000



GMSC - HLR: SendRoutingInfo (MSISDN: "1234567890")
HLR 0000 API (00000
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"
- 0000 (MSRN): "49170999888777"

Huooon

0ooo srRi 00

%{
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}

0ooo srRiI 00



%{
imsi: "999999876543210",
extendedRoutingInfo: {
:routingInfo, %{
roamingNumber: "49170999888777" # [J PRN [0 MSRN
}
},

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

}
}

U000000PRNOOO

PRN 000

000 MSC/VLR [ PRN 00000

1 0 0
MSISDN SRIO0 0000000
IMSI HLR APl [0 IMSI
MSC ] HLR APl 000000000 MSCOserving msc[]
GMSC []] SRIO0  [0000 SRI OO0 GMSC
Oooodo 0] Oooooon
000 CAMEL [0 [ GMSC 00 CAMEL [0
PRN (000

HLR [0 PRN [J0000

« MSRN[[I00CO000O000CO000DO00D0000O



0ooto

* [0 PRN [J0 - [0 SRI 0000000 27000000
[0 PRN [J0 - [0 SRI 0000000 27000000
+ (00000 MSRN - [1 SRIO000000 27000000

jooo

0o0oooooa

# [0 VLR 000 "555123" 0000000
home vlr prefixes: ["555123"],

e VLR 5551234567 — [JJOJCAMEL 00
e VLR 5551235001 — [JJJCAMEL 00
e VLR 49170123456 - [JOOPRN + MSRN 000

0oooon

# 00000000000

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

VLR 5551234567 - 0000 10
VLR 5552341234 - 0000 20
VLR 5553411111 - 0000 30
VLR 44201234567 - 000000

0ooa

0000 PRN O000000OCO000CO VLR 00000

# [0 VLR 0000000000 PRN OO0
home vlr prefixes: [],

"555125"],



jooo

+ [000C0O00O000OCODOO000 VIROOODOOOE + DODoo
00000000000000 VIR 0000000000000
00000000000000000 PRN
Oo0Oo0oOoOOooONOo0Oa

00000 PRN O00000DO00OOOOOCOOO

jooo

Ho00o0ooooooa

e 00000 home vlir prefixes 000 VLR OO0OOO
* (00000000000 VAR OO0000OCO

UOOPRN 0000

* 0000000000 MSC/VLR 0000000
* (000000000 MSC 000 M3UA/SCCP OO0

UO0SRI 0000 MSRN [0

» (000000000 PRN OO0OCOOCOOOO
* (000000 PRN OO0O0OO0OOOOOO extract msrn from prn/1

HLR [[]

Uod MAP ]

e updatelLocation[J0J00 200 - OO VLR 00

e sendAuthenticationInfo[JJ00 560 - 00000000

* sendRoutingInfo 000 220 - 000 CAMEL 00000 MSRN
e sendRoutingInfoForSM{00 450 - 0 SMS [J0 MSC GT
e cancelLocationJJ00 30 - 00 VLR OO0



e insertSubscriberData[J000 70 - JOUOOO

Hooooo

000000 HLR 00000000000
SendRoutinginfo (SRI) [IJ
(o0000000000R0O

HLR 00000000 VLR 00000CO00000CO0O
O0COOOOCAMEL 000

00000 VLR 000000 home vlr prefixes 00000

0ooto



0d

IMSI

VLR [

0ooo

extendedRoutinginfo

gsmSCF [

0odn

0000

CAMEL [

000000

0000COOMSRN 000

0d

OmniHSS
API

OmniHSS
API

gd

OmniHSS
API

runtime.exs

runtime.exs

ad

ad

0d

00 OmniHSS 000000 IMSI

0000000000 VLR

[Jcircuit session.assigned vlr(]

000 notProvidedFromVLR

000 camelRoutingInfo

00000000 MSC

Jcircuit session.assigned msc[]

CAMEL 00000 camel service key([]

0ooo CAMEL
[Jcamel trigger detection point([]

CAMEL (00000

00 9smSCF 0000000

00000 VLR 0000000000 home_vir_prefixes [0

0000



IMSI

VLR [

0ooo

extendedRoutinginfo

UO0O0OMSRN(]

0oooooa

1. OmniSS7 OO0 SendRoutingInfo [
2. 0mniSS7 [JJ OmniHSS API (00000

ad

OmniHSS
API

OmniHSS
API

gd

PRN [][]

0d

00 OmniHSS 000000 IMSI i

0000000000 VLR

[Jcircuit session.assigned vlr[]

(00 notProvidedFromVLR

(00 routingInfo -

0000000000000 MSRN ]

3. OmniSS7 [0 VLR OOg home vlr prefixes[]

00 VLR 00000000

~ 00 CAMEL 00000000000

00 VLR QO08ee000000

~ [0 MSC 00000C0O00PRNO

- [0 PRN 00000 MSRN

~ 0000 MSRN O00000000000

oo

e OmniSS7 [J[] OmniHSS 00000
e OmniHSS ] IMSIOOO VLR/MSC 0000000

« OmniSS7 00000000 MAP OO0

0000



# [] runtime.exs [J
home vlr prefixes: ["555123"], # [0 VLR 00O

0ooto

e [0 serving vlr [J serving msc [] nullJ0000 27000000
* [O0000O00COD 1000000

* [0 PRN 00000000CO0OOO0O0 27000000

* [0 PRN 0000000000CO0CO 27000000

UpdateLocation [|[J[] InsertSubscriberData

00000 VIR Q000000000000

UpdateLocation [J[J[[]

a0 a0 a0 a0
HLR runtime.exs O HLR DDDD_D "5551234568"
a0 Ohlr service center gt address[]
TCAP a0 000 1SD 00o0oo0 END
NN

InsertSubscriberData # 10000000



ad

IMSI

MSISDN

0o

0oda

000000

0o00on

0oootd

0d 0d 0d

g (0 UpdatelLocation [ "999999876543210"
OmniHSS ,
AP| 00 OmniHSS 0000000 "555123456"
ad aooo "\n" (0Ox0A)
0o Ho0d :serviceGranted
to 0000000 [<&lt;31>>]
[<&lt;17>>, "!'",
0o 0000000 S
\""]
runtime.exs Uv/Bo0d :packetAndCircuii

[Jisd network access mode[]

InsertSubscriberData #2[J00000 - 00

0d

000 SS

0ooa

0ooo

0odn

0d ad 0ooa

00 000000 isd send ss data: true

00 O00000O000oOOCOOOOO - Oooo

00 00000000 0ooo

00 O000oo 0ooo

InsertSubscriberData #3[]00000 - 00



0o 0d 0o 0ooa

000000 00 000000 isd send call barring: true

BAOC [0 (0000OOOSS OO 1460 0ooa

BOIC 00 000000000SS OO 1470 0000

0ooooo 00 0oooco 0o

ISD (0000

 ISD #10000 - 00000000
e ISD #2[]00 isd send ss data: true [0

e ISD #3000 isd send call barring: true [0

SendRoutinginfoForSM (SRI-for-SM) [I[J

00000 sMS 000 MSC/SMSC 000000 SMSc 000 SMS 000000000 HLR 00 SRI-for-SM
000000000000

aooo
1l 0] 0] aood

[

IMSI [ MSISDN  PLMN PREFIX + O
oodd zero padded MSISDN
IMSI
00 SMS

aoao , aoa : " ]

0 runtime.exs SMSC smsc_service center gt address 5551
GT OO0

0000000 runtime.exs[]]



# 0000 GT 0000 SRI-for-SM OO0OCO

# 000000 SMSc OO0 MT-ForwardSM [OO00000
smsc_service center gt address: "5551234567", # [0

# MSISDN  IMSI [J000

# PLMN JOOMCCOeel = gQjggo+ MNCOel = goodoo
hlr imsi plmn prefix: "001001", # 000000000

MSISDN o IMSI [[]

0000

000000 ©mniSS7 000 SRI-for-SM 00000 IMSIT

* hlr_imsi plmn_prefixJ000000 IMSI O MCC+MNC 0000005055700
MCC=505[JMNC=57[]

 hlr_msisdn_country_code 00000 IMSI-MSISDN 000000000000000“61”000
0000"1"0000/0000

* hlr_msisdn_nsn_offset JMSISDN O0000000ONSNOOOOOOOOOOOO o000
MSISDN [0000000CO000000000
* hlr_msisdn_nsn_length 00 MSISDN 0000 NSN OO0

Oo00o0oo0o0oon O
00000 MSISDN [J IMSI 000

SendRoutinginfoForSM[]SRI-for-SMJJ00 HLR 00000 iMSIDDO0000000O00OO
00 SMSc 000000 MSISDNOO00000

0o0oooa

e SMSc Q00000 MSISDN [ SRI-for-SM000“5551234567"[]

* HLR J0000000DO00CD0O000 IMSI
« HLR [J SRI-for-SM [JJ00] IMSI

e SMSc [0 MT-ForwardSM €€ €[][] MSC/VLR 00 IMSI

OmniSS7 [ - (][] IMSI[]



OmniSS7 000000000000 MSISDN [ IMSI 000000000C0O000000000 MSI0000000
0oooood

1. 000000 HLR 000000000 IMST 0000000 SS7 00000 SRi-for-SM 00000
2. (0000 SRI-for-SM 00000000 HLR 00000 IMSI OO - IMSI 000 MSISDN 00000

0000

MSISDN 0000 IMSI O000ooMCC+MNC 0000000

IMSI = PLMN PREFIX + zero padded MSISDN

0o

* PLMN_PREFIXOMCC + MNCOO"001001"0000000

 MSISDN[I0000000CO
* (0000000000 IMSHOOD 15 0

0000

# [0
plmn prefix = "001001" # MCC 001 + MNC 01

# 00000 SRI-for-SM OO0 MSISDNOTBCD [00
msisdn = "555123456" # 9 000

# [0 1000000000000
subscriber digits = 15 - String.length("001001") # = 9 Q0O

# 00 200000 MSISDN (000000
padded msisdn = String.pad leading("555123456", 9, "0") # =
"555123456" 000000

# [0 36600 PLMN [0 + 00 MSISDN
imsi = "001001" <> "555123456" # = "001001555123456"[00 15 [

0000



[0 MSISDN

"555123456"

n 99 1]

*999999999"

"91123456789"

0o0oooa

PLMN [I[]

"001001"
(6)

"001001"

(6)

"001001"

(6)

"001001"
(6)

O OO0 o@OQOQOod™

0o
MSISDN

"555123456"

"000000099"

efefeleeleeeie)

"555123456"

« [ MSISDN[I0000000“99” - “000000099"[]
« [ MSISDN[I00I0000000000000“91123456789” — “555123456"[]

* IMSI 0000000 15 0

00ooomsI -» MSISDN([]

SMSc 0000000 IMS! 000 MSISDN[]

[0 IMSI

"001001555123456"

"001001000000099"

"001001999999999"

"001001555123456"

ad

ad

0o
0o
ad

ad
0d

ad
od

ad
0d
ad



# 00000 SRI-for-SM OO IMSI
imsi = "001001555123456"

# 00 1000 PLMN 00
plmn prefix = "001001"

subscriber portion = String.slice(imsi, 6, 9) # = "555123456"

# 00 2000066000000 MSISDN

msisdn = String.replace leading(subscriber portion, "0@", "") # =
"555123456"
0oooooa
0o IMsl PLMN [I[] aooc NN 00 MSisSI
"001001555123456" "001001" "555123456" "555123456" "5551234!
"001001000000099" "001001" "000000099" "99" "99"
"001001999999999" "001001" "999999999" "999999999" "9999999¢
NENENEN

* [ 0000000 MSISDN 0000000 IMSI

0 0000000 IMSIE OO0 MSISDN
000000000 hir imsi plmn prefix
[ 0000000 IMSI 0000

0 00000000 HLER 000

000 15 OOmst 00000 15

MSISDN 00000

00 HLR 000 SRI-for-SM JJJ0MSISDN [0 TBCD 000

1. TBCD JU000O0 TBCD JU0OCOOOOCO TON/NPI 0000910
2. J0000000C000ODO00000
3. J000000000000OC0ODO00E0O0000000



4. 00000 PLMN [0 + 0009 €€ MSISDN
0oooo

0 SRI-for-SM 00000000 IMSI O0000000000CO0CO HLR 000000000 IMSIOO000000000
O00000000 MSI J0000000000000 UpdateLocation [] SendAuthenticationinfo [J[]
0000000000000

0o

1. SMSc - HLR: SRI-for-SM [J]
- MSISDN[JTBCD[J]"91123456789"[[] TON/NPI[]

2. HLR OO0
- TBCD [J00"91123456789"
- 00000"91123456789"111 000

- 000 9 0000%555123456"00000 9 OO
- [0 PLMNJ"001601" + "555123456" = "001001555123456"
- 00000 SMSC GTO"5551234567"

3. HLR - SMSc: SRI-for-SM [
- IMSI[]"001001555123456" 000000 15 00
- 0000000"5551234567"000 MT-ForwardSM 000

4. SMSc [J MT-ForwardSM 00 "5551234567"[JIMSIN [ "001001555123456"

0o

00000 runtime.exs [J000

# PLMN [JOOMCCOo0l1 = JOOoo+ MNCOel = [Jooood
hlr _imsi plmn_prefix: "001001",

# NSN (0000 MSISDN 0000000

hlr msisdn country code: "1", # [JO000O00IMSI-MSISDN[]
hlr msisdn nsn offset: 1, # 00 1 00000
hlr msisdn nsn length: 10 # [0 10 O NSN

NSN 0000



0000 MSISDN [000000000“68988000088 000188000088 00NN NSN 000

e hlr_msisdn_nsn_offset[INSN [0000000000000000
* hlr_msisdn_nsn_length [0 MSISDN 000 NSN O

ooo

0 aad MSISDN []] nsn_offset nsn_length 000 NSN

0 "o "95551234567" 1 10 "5551234567"

[] “99" "99412345678" 2 9 "412345678"

3
[ ROCOR *99988000088" 3 8 *88000088"
CC

0oooo

1. MSISDN - IMSI[[] MSISDN 00 NSNOOOOOOO PLMN OO

MSISDN: "99988000088"

NSN: String.slice("99988000088", 3, 8) = "88000088"
000 NSN: "088000088"19 [UOO

IMSI: "547050" + "088000088" = "547050088000088"

2. IMSI -» MSISDN[[JJ PLMN [0000000CO000CO

IMSI: "547050088000088"

0odd: "0880600088"

0ofd: "88000088*"

MSISDN: "+999" + "88000088" = "+99988000088"



API [JI00 - SRI-for-SM 11000000000
API ][0

aoooo
aaa 0 a
OmniHSS ' ) IMSIOMSISDN[Q circuit_session
OmniHSS []
API VLR/MSC
O0o0ooooa
) smsc service center gt address[]
. OmniSS7 1] _
runtime.exs camel service key[]
0 :
isd network access mode
d EDDDDDDDDD 0000000000SS 0o
10 E]E]E]DI\SSP - 00 UpdatelLocation [J IMSIJOOO SRI [ MSISDN
00 0000000000 - SRI-for-SM 0000 IMSIOhIr_imsi_prefix + NSN[J
Ho0o0

0 runtime.exs [0

* hlr service center gt address - [] UpdatelLocation [(JOJ000
e smsc_service center gt address - [] SRI-for-SM [00000MT-ForwardSM [0
NENEN

[ runtime.exs 000000000

e camel service key -[011 110
e camel trigger detection point - [ :termAttemptAuthorized



* isd network access mode - [J[[]:packetAndCircuit

e isd send ss data - [J[JJtrue

e isd send call barring - [JJtrue

e hlr imsi plmn prefix - 000"001001" (00 MSISDNeIMSI 00 PLMN OO0

00 OmniHSS 0000

OmniHSS 000 REST API 0000

[ IMSI ] MSISDN 0000
O00000000VLR/MSC 000
Q0000000

00000000000

1
OmniSS7 [

OmniHSS [0 00000000CO00000CO00000000000 OmniHSS [J00000mMNiHSS 000
00000000DO0000000CO0000O IMST 00000

OmniSS7 [] Omnitouch [JO0000
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JOOMAPOOOOO

MAP[I00000OmMNiSS700*00000000ASPOOOOM3VALNOOSTPOSGPIIION/OOMAP
00000000*0o000ocoog

« HLR{JOSRIOOOCOOOOOSRI-for-SMOO00O0
* J000000OO0OooO
* [000000D0OCOOPRNOOOOOOOO

joad

= [ N

OmniS57 (MAPOOD) _——+ HLRMSS

REST APl —--—r M3UA ASP 1——-M3UA."E'L—FP--4.

Tt » MSC/VLR

JOMAPLOOOO

00 config/runtime.exs [OOMAPII0OCOO000OCOO0O0OO O



jooo

config :omniss7,

# [OMAPOOOOO
map_client enabled: true,

# MAPOOOM3UAQOOO0ASPOOOOOSTP/SGPO

map_client m3ua: %{

mode: "ASP", # M3UAQOO"ASP"O00O00O"SGP"OOO
o

callback: {MapClient, :handle payload, [1}, # 000000000

process name: :map client asp, # 000000

local ip: {10, 0, 0, 100}, # O0IPQOO

local port: 2905, # [OSCTPO

remote ip: {10, 0, 0, 1}, # [JOSTP/SGP IP

remote port: 2905, # [OSTP/SGP]

routing context: 1 # M3UAQDOOO



Hooood

config :omniss7,

# [000OMAPOOO
map_client enabled: true,

# [OOM3UAOO
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}, # [[JSTP IP
remote port: 2905,
routing context: 1

}
config :control panel,
web: %{
listen ip: "0.0.0.0",
port: 443,

hostname: "ss7-gateway.example.com",
enable tls: true,

tls cert: "/etc/ssl/certs/gateway.crt",
tls key: "/etc/ssl/private/gateway.key"



JOOMAPL

1. OSMOO0O0OOOSRI-for-SM([]

OOHLROOOSMSOO00OMSCOOOHLROOOOSRI-for-sMOO0OOOOCOOO
[



API[JJ] POST /api/sri-for-sm

gad
{
"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"

} 1

2. JI00O0OOSRIL
OOHLRO00000000000

API[][J] POST /api/sri

0o



{
"msisdn": "447712345678",

‘gmsc": "447999123456"

}
NN
{
"result": {
"imsi": "234509876543210",
"extendedRoutingInfo": {
"routingInfo": {
"roamingNumber": "447999555222"
}
}
}
}

3. JU00UOCOPRNQ
0000MSCOO000000MSRNOD

API[]]] POST /api/prn

ooa

"msisdn": "447712345678",
“gmsc": "447999123456",
"msc_number": "447999555111",
"imsi": "234509876543210"



4. 00000
OOHLROOO0000000000

API[]] POST /api/send-auth-info

0o

{
"imsi": "234509876543210",

"vectors": 5

}
a0
{
"result": {
"authenticationSetList": [
{
"rand": "0123456789ABCDEF0123456789ABCDEF",
"xres": "ABCDEF0123456789",
"ck": "0123456789ABCDEF0123456789ABCDEF",
"ik": "FEDCBA9876543210FEDCBA9876543210",
"autn": "0123456789ABCDEF0123456789ABCDEF"
}
]
}
}
5. (000

JHLROOO00O0OODOOOOOOOOOOOOO0OODOO00OO0OG

API[][] POST /api/updatelLocation

0o



"234509876543210",
*447999555111"

MAP[OO

sendAuthenticationInfo
0o0: 56

sendRoutingInfo
0oo: 22




JOAPIOOON

[N1Swagger Ul

Swagger Ul00000000000CO00SS7000

JO0Swagger Ul[]

1. 000http://your-server/swagger

2. (J0000APIDO
3. (0000000000000

0ooto

1. 0000000000000 /api/sri-for-sm{]
2. 0"00"00

3. (0000000000

4. 00"00”

5. (000000

APILIO0

* 200 - 00000000000
* 400 - 00000000
* 504 - [[0000SS 700010000000

MAP[0O0
0000

aooo
* map requests total - (QOOMAPOOOO

o [JJoperation[J]sri[jsri for sm[Jprn[Jauthentication info[][]



* map request errors total - MAPOOOOOOO

o [JJoperation

* map _request duration milliseconds - MAPOOOOOOOOOO

o [JlJoperation

e map_pending_requests - 00000MAPOOOO0OOO0

[[IPrometheus[]]

# [(0000000SRI-for-SMOO
increase(map requests total{operation="sri for sm"}[1h])

# SRIJIOO0O00CO
rate(map request duration milliseconds sum{operation="sri"}[5m]) /

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

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

# 000000
map_pending requests

HOOOMAPLL
000000

0o

e APIOO5040000
e HLR/MSCOOO0O

0o

1. OM3UA0000000000



# OIEXOO00
:sys.get state(:map client asp)

2. J0osTPOO0O0
3. (000000OscCrPOn

4. J00000scCPOn

JodscCPl
000

 APIJOSCCPOOOO
» [JO000“SCCP unitdata service”[][]

posccPOiinn

* 00000STPOOOOOOOOOCO
* J00000000COOHLR SSN 60000
* [O000000OO0O

0oooo

* J0STPOODOOOOOOO
* 000000000000
* [O0000OOOoOOO

1

. - Web UIQAPIOOO

. - 0o0a
. - 0000



. - 0000

OmniSS7[]0Omnitouch0000



(SMSc)

00000000 ©OmnisS7 (00 0000 (SMSc) 00 OmniMessage [100000000C000000C
ad

OmniMessage []]

OmniSS7 SMSc [[I00 SS7 (00000 OmniMessage J0000OOO0CO000 SMS 0000
0o0oo0ooa

¢ OmnisSs7 (SMSc [J0)J0000 SS7/MAP 0000SCCP 0000000
< OmniMessage (SMS [[1)J00000000000CO00000CO000C

00000 OmniMessage(]
OmniMessage 000000 SMS 0000000000000

+ [O00DODOOOOODOOOOOUOCOOOOO0G

« [00000000O0000CCO (DLR) OODOO0OO

* [ SMSc [[J00000000000000 OmniMessage (00000000000
+ JO00DOOOOOUOCOOOOOUODOOOOD0O

* (000000000 TPSOOOODUDOODOODOOO

* API [[JO00ORESTful HTTP API J0000CO0000OCOO0000OO

* JO0000OOOOUOoOODOo0OOn

0000000000CCO0000000000 OmniMessage [JOOmMNIiSS7 [0 HTTPS API (000
OmniMessage[00000000000000C000000CO0

OO00OmniSS7 SMSc 000 D0OOO0O000000OOOO000000DOOOO0000000O0
OmniMessage (0000000 OmniSS7 [0 SS7/MAP I00000000000000O0000OOOOOO
0000000 00 OmniMessage [
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1]

© o N o U A WD -
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©

JUoooobooo

O00€<e0000 OmniSS7 01 SS7 N000000000000000000000000000000000
OmniMessage [0

000000 0 OmniSS7 0000 sMSc 000

* MT-SMS [I000000000000000
MO-SMS (0000000000000
JO00o0OCO00OoOODOo0OOOn
Oo00o0oC0o0oon
Ooo00o00ooooo




Hooood

557 OO
HLR
MAP: SRI-for-5M
Omnis57 SM5c [ Sl —
M3UA/SCTP —
om
- o -
.-'-""F’FP- J((“ [."\-\._\_\_ - o
;"ff [ T 1= ForwardsM
{ | ~o?-ForwardsM
| | __\_\_-:::::-_t
SCCP OO MAP: MT-ForwardsM MSC/VLR GMSC
\'m
o m
0o oo

0000 EIII]II’ 0o

00000 B | 00
\ J
= OmniMessage 00 ,,--’f
- --\-"\-\.\__\_

o “-u.\_\_\_\\

55
Eﬁ}'

[0 SMSc [

OmniSS7 O000000000000000 SMsci00000000 SMSc 000

000 SMSc (1]

OmniSS7 [J config/runtime.exs J00000000000000O SMSc OO0

1. 00 config/runtime.exs



2. 0 00000000 53-204 000

o 00 10STP 0000 53-95 00

o 00 20HLR 0000 97-142 [0

o [0 30SMSc 0000 144-204 [0
3. 000 000000000CC0000 #0
4. 0000 SMSc 00000 144-204 000 #0
5. J000CCC 0000
6. 00 00000 iex -S mix

SMSc (1000

000 SMSc 0000000



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 [J00 API [

smsc_api base url: "https://10.179.3.219:8443",
# SMSc 000000

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

config :control panel,
use additional pages: [

{SS7 .Web.EventsLive, "/events", "SS7 [0"},
{SS7.Web.TestClientLive, "/client", "SS7 [O00O0"},
{SS7.Web.M3UAStatusLive, "/m3ua", "M3UA"},
{SS7.Web.RoutinglLive, "/routing", "[OO"},
{SS7.Web.RoutingTestLive, "/routing test", "[O000"},
{SS7.Web.SmscLinksLive, "/smsc links", "SMSc 0"}



1
page order: ["/events", "/client", "/m3ua", "/routing",
"/routing test", "/smsc links", "/application", "/configuration"]

Jooooood

N0 00000000000000 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

ad

aa

{hostname} SMSc"

g

true

10 000

g

10

aa

2905

aa

0d

OmniMessag:
00 AP0

00 SMSc 0000C
0d

0ooooood

00000000

0o00o0o00o

000000 SMSC [
[

0o000o0oo/o0

00 SMSc 000 IF
00

00 SCTP 00

SS7 (00 STP IP
00



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

00 SMSc 10000000

[0 smsc_mode enabled: true [] map client enabled: true [JOWeb UI JOJ00

0 SS7 [0 - 0000

0 SS7 (00 - MAP (000

0 M3UA - J000

0 00 - DO00000STP 000

0 0000 - 00000STP 000

[0 SMSc [J[] - SMSc API [J00 + SMS [O000 « SMSc []]
0 00 - 0000

0 00 - 00000

HLR [J0] (0000000

jooo

SMSc [J000 map client enabled: true OO0000OO

OmniMessage [J[JJOmniMessage API JO0J000O0 smsc_api base url [0
00000000 5 00 0000 SMS. FrontendRegistry 00000 OmniMessage

API 000000 OmniMessage API [JO00 0000 5 000

MAP 000000 MAP OO0OSRI-for-SMOMT-ForwardSM 0000 0000 10 000
000000000000 SMS 00

000 STP OO0 M3UA 00000/00 MAP SMS (]

0o00C0000000R000000a



* 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://10.5.198.200:8443",

# SMSC 0000000000000 hostname SMSc[]
smsc _name: "omni-smscOl",

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

0oooo



ad ad

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

“*0oo -t C
smsc_name 0 0O
{hostname} SMSc"[]

N

smsc_service center gt address [] [I  "5551234567"

1 1 =1 M 1 1

joad

00000000000000 OmniMessage[ld00 5 00 OO SMS. FrontendRegistry [00000000
OmniMessage [0

0000 €€ 00000000
0o00o0o00o0Oa
0oooon

000000000000 sMS OO

0000

» 000005 o0O0OCO
e JO000 smsc_mode enabled: true JO000

0oooooa



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

000000000 smsc_name JUOOO000O00O0O0OO0 “{hostname} SMSc" []

OmniMessage API []]

0 OmniSS7 [J SS7 000 MAP 0000000000000 OmniMessage 000

+ 0000000 DOoOOOO
0000000000000 (MO) OO

0000000000 (MT) 0000000
000000 DO0O0/0000
000000 0000000



0d

/api/frontends

/api/messages raw

/api/messages

/api/messages/{id}

/api/messages/{id}

/api/locations

/api/events

/api/status

API 00

0d

POST

POST

GET

PATCH

PUT

POST

POST

GET

00 AP 00000 JSON 0000000000

ad

0oda
ad

000
SMS

0d

0ooa
0d

0oon
0ooa

0ooa
0d

00/
0o
0d

0o
gd

0ooa

aoa

{"frontend name": "..."

’

“frontend type": "SMSc",

"hostname": "...",

"uptime seconds": ...}

{"source msisdn": "..."

"source smsc": "...",

"message body": "..."}

(: smsc: <smsc name>

{"deliver time": "...",

"dest smsc": "..."}

{"dest smsc": null}

’

{"msisdn": "...", "imsi":

"ims capable": true,

’

false,

"location": "...

Ilexpiresll: II. . .II

“‘user _agent": "...",

"ran location": "...",

’

"registered": "..

n
’

"csfb":

’

"imei":

"}

{"message id": ..., "name":

’

"description": "..

"}



OO000HTTP 200-201[JSON [0000000
O0000OHTTP 4xx/5xx00000000000000
O000ISO 8601 [O0000 "2025-16-21T12:34:562" ]

00 1iD0000000000

API 0000

SMS (00000000000

1. SMSc.APIClient

00 API 000000000 OmniMessage [J00 HTTP API 000

frontend register/4 -[J OmniMessage 000

insert message/3 - [JO00 SMS 0000 Python 000 3 00000
insert location/9 - /000000000

get message queue/2 - 00000000000

mark dest smsc/3 - J0000000000

add_event/3 - 00000000

flush queue/2 - J0000000OSRI-for-SM + MT-forwardSM([]

auto flush/2 - Q00000000

2. SMS.FrontendRegistry

0o00o0o00o00a

* 0000000

* 05 000000

00000 smsc_name JO00OOO0
¢ JO0000000000000

3. SMS. Utils

00 SMS 00000000

generate tp scts/0 - [0 TPDU 000 SMS 000
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00 SMS 0000000
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00 SMS (000000



M3UA (] SCTP 0[]

k

M3UA 0000

k

00 SCCP 0000

OmniCharge  OmniRAN

- -

Doy

k

[0 TCAP/MAP [

k

00 MAP [0

i

Forward-SM
:

[0 SMS TPDU

l

O0oooa




|
|
k4

i

k J

POST []
/api/messages raw

k J

POST [] /apifevents

k J

00 MAP [0

0000000
 SRI-for-SM [JJJSMSc [J HLR J000 MSISDNOO0O00 SMS 00000000HLR 000

o (000 IMSIOO MSISDN 0000000000 - 00
o SMSC GT J0000C00000OMT-ForwardSM 0000000
° JH000OoOODOoOOOO

* MT-forwardSM [J00000000000SMSc 0000 SMS 000000000000 MSC/VLR



SMS TPDU [

JUoooood

SMSc 0000 HLR [J alertServiceCenter [J[00000000000000

[0 HLR [JO00 alertServiceCenter 00000000 [

000 alertServiceCenter(]

00000 HLR 00 UpdateLocation(O000000 VLR/MSCOOOHLR 000000
alertServiceCenter[JMAP [][J[] 6400000 SMSc 0000000000

il

0000000 HLR 0000

config :omniss7,

# SMSc [J[] alertServiceCenter 0000000000048 000
hlr alert location expiry seconds: 172800



il

[ SMSc [ alertServiceCenter [0

1. 00 MSISDNO000000000 MSISDNOTBCD 00

2. [J0 TON/NPI 0000000000 "19"0"11"0"91"0000"19123123213" —»
"123123213"[]

3. 00 MSI0000 SRI-for-SM OO000000O0O IMSI

4. POST [] /api/location[J0000000000000
o msisdn 0000000000000
o imsi[{{] IMSI

o location[JSMSc (00000O"ipsmgw"[]

o expires[J000 + hlr _alert location expiry seconds
o csfb[true(0000000O00O0CON

o ims capable[JfalseJJ0 2G/3G CS 00000 IMS/VoLTE[

o user_agent[JJJ000 HLR GTOOOOOO

°© ran location[] "SS7"

5. 1 SMSc [[I0000000O000O0C00 HLR GTOOO=00000000C O
6. [J[J ACK[J[J[] HLR ][] alertServiceCenter

NN

[0 SMSc 0000000 SRI-for-SM (00 "00000" 00000 SRI-for-SM (00000000
gd

1. J0000OSRI-for-SM [0 absentSubscriberDiagnosticSM [

2. J0000POST [ /api/locationJexpires=0 Q000000000
3. (00000990 "SS7_AbsentSubscriber" 00000

4. J000000 SMSc 0000000000000 failed
OoiOf0bdOoiotobdotootoo0oG



i

‘ HLR | ‘ SMSc | ‘ SMSc API l

0000 HLR 00 UpdateLocation

alertServiceCenter(15551234567)

[J MSISDN [ IMSI

POST /api/location (expires=48h)

200 OK

alertServiceCenter ACK

0000000 SMS

SRI-for-SM (15551234567)

00000oo

POST /api/location (expires=0)

200 OK

‘ HLR | ‘ SMSc | ‘ SMSc API l

API (][]

POST /api/location



"msisdn": "15551234567",

"imsi": "001010123456789",
“location”: "ipsmgw",

"ims capable": false,

"csfb": true,

"expires": "2025-11-01T12:00:00Z",
"user agent": "15551111111",

"ran_ location": "SS7",

"imei": "",

"registered": "2025-10-30T12:00:00Z"

O00user agent OO00000 alertServiceCenter [J HLR GTJ SMSc Q0000000000
HLR[]

000000000 expires O00000O000COOO

Juoa

SM5c [J0 000000000000000 SS7 fhiototoootooa

Hoonoooon

0 SMSc [J SS7 00000000 (MO) 000000C000000C000 source_smsc 0000000000
00 "557_GT_15551234567" [IN0000U00CO00000C00OO

1. 0SS7 0000 - 00 source smsc 0000 "SS7*
2. 00000 - 0o0oooo
3. 000 SS7 00 - 0000

NN

SMSc [0000000o0000000O



0o TPDU

'Y ¥
0000000 | ooao
p ™. ) -
i % o~ I '\I -
L] } ¥ L J L] ¥ ¥
Ooo-0o OO 0ooo 0ooon 000000 Oono

.-/ "_.-"'. .H'-\.‘\.-

L] : L]
GSM 7 UCS-2/Unicode

160 00 7000

il
O00000000000SMSc [0 source_smsc. (0]

* [0 source_smsc [][]1"SS7"[]

o (000

o 00000 "0000" 0000000
o [0 PUT 000OOOOCOO

o Q00oooo

* 000

o JOoood
o [0 SRI-for-SM [J MT-ForwardSM [

[] SMSC []

00000000 source_smsc [I[]



ad 0o 0d

SS7 [0 (MO-FSM) ~ "SS7 GT 15551234567" 00 - 0000

[0 API/SMPP "ipsmgw" [] "api gateway"  [00O

00 SMSc "smsc-node-01" ao0a
OO0

JO00o0OCO00OoOODOo0OOOn

{
"message id": 12345,

Ilnamell : IIDDDDII ,
"description": "[OOOO - source smsc 'SS7 GT 15551234567' [

'SS7'000000"
}

Oo0oo0oOoon

 Web UI[SS7 000 (/events)

e (100000 API[] events []
* JO0000oOoOon

il

000000 Oo000OoiOtObdotootobdooooooooa

joad

0000000000 SS7 0000 SMS



1. JOOg -» MSC/VLR - SMSc[][]] MO-ForwardSM[]

2. SMSc [] GT 15551234567 [][] MO-FSM

3. SMSc [J0000source smsc = "SS7 GT 15551234567"
4. 000000000000

5. SMSc 00 source _smsc 7 "SS7" - [0

6. 00000"0000"

7. 0000000

8

. 000 SRI-for-SM [0 MT-ForwardSMOOOOOO

0000000000 8 0000ooon SS7 0iotibootoooo

SMSc (000

SMSc 0000 000000 GensServer(JO00000 alertServiceCenter O0000000CO000000C

il

0o0oon

* JO0o00oO0OOoOc

HLR [J000 alertServiceCenter [ HLR
OO00000000CO0/0000000
OO00000000DO0000O0CO00

Web Ul [000000C0000000C00CO

Hooon

Oo00o0oo0o0oon



0d

msisdn

imsi
hlr gt

messages sent
messages received
status

updated at

joad

0d

00o000ooooa

0ooo IMSI

[ alertServiceCenter [] HLR
GT

0og MT-FSM 0000

000 MO-FSM 0000

ractive [] :failed

0000000 Unix 000

(00 alertServiceCenter

0o

"15551234567"

*001010123456789"

"15551111111"

ractive

1730246400

SRI-for-SM [J[] 00000 00 alertServiceCenter

00/0000

il

0ooa

0000 alertServiceCenter [

aooo



0ooo0ooooo

[ status = :active
00 HLR GT

pooooooooO

[] SRI-for-SM [0

* [0 messages sent [
e []J updated at [0

[] SRI-for-SM [0

e [][] status = :failed
» [JI00000O0OOOOO

0ooo0ooon

« DETS 0000
* (0000 Web Ul

Web Ul - SMSc (1000

O00/smsc_subscribers

00oooo 2 0

00000000 SMSc 0000000000 config/runtime.exs 00000 SMSc O00000OO0CO0OO0OCO
0000

SMSc [0 D000O000OCO0000oa

ad
1. 0000

o MSISDN[JIMSIOHLR GT
o [O0/0000000

o JUDDOOO/OOOOO0OOO

o [(O0000O000C0O



° 0000000000
2. (000

o Q00ood

o Q000000

o Q00o0Oo

o [0 HLR 000

3. [0

o (U000U000ODO00OO
o (00000000

0000
|
| SMSc 000000 0o: 3
|
|
| MSISDN IMSI HLR GT Msgs [
| S/R
|
| 15551234567 001010123456789 15551111111 5/2 e [
| 15559876543 001010987654321 15551111111 0/0 e [
| 15551112222 001010111222233 15552222222 3/1 o [0
|

660

000 00: 3 | 00: 2 | 00:1 | OO HLR: 2

API ][]

poob00oobo0otooa



# (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

000000000000

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

000000000 SRI-for-SM 00000 mark failed/1

0000 SMS [

0€€00 0000000000 SMS 000

Ho00o0o0oooa 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
NN

1. 0000 auto flush interval QU000 APl OO00OOOOO
2. 00000000 auto flush dest smsc 000
3. J00000000C0O00 auto_flush_tps [0

4. 0000000000
° 00 SRiI-for-SMJ00000CCO00 HLR 0O000CC
= HLR 000000 IMSIOD MSISDN 0000

= HLR [0 SMSC GT 0OOMT-ForwardSM 000000

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

o [0 API D000O000OC/000
o [0 API 000000

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

SMSc [][]

joad

SMS (0000

e smsc _queue depth - 00000000
* smsc _messages delivered total - 000000000

* smsc_messages failed total - [JO00O0OOO



* smsc delivery duration milliseconds - J0000000

0000

# 100000
smsc_queue depth

# 00000000 5 000
rate(smsc messages delivered total[5m]) /

(rate(smsc_messages delivered total[5m]) +
rate(smsc_messages failed total[5m]))

# 100000
rate(smsc_delivery duration milliseconds sum[5m]) /

rate(smsc_delivery duration milliseconds count[5m])

0000 SMSc
0000000

0o

1. 000000000

2. (000000

3. (00000000

4. 00 M3UA 0000000000
5.00 TPS 00

Hunoooood

0oooo

 TPS 0000
* HLR 0000
* 000000



* Q000000

0000

e [ auto flush tps
« 199 HLR 000
* 0000000

MT-forwardSM API

00 API ][ SMS

API [J[JPOST /api/MT-forwardSM

0o

"imsi": "234509876543210",
"destination_ serviceCentre": "447999555111",
"originating serviceCenter": "447999123456",

"smsPDU" :
"040B917477218345F600001570301857140COBD4F29COE9281C4E1F11A"

}

0o

{

"result": "success",
"message id": "12345"

}
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OmniSS7 (][]
. - HLR 0000000
° - 00 MSISDN [J IMSI (0000000000000
. - Web UIJAPI[ON
. - MAP [][]
. - 0000

OmniMessage [[|[] J0JI0000CO00000CO0000CCO0000C00000 OmniMessage (]
J00OmniMessage [0000000CO0000CCO0000OCO00000CO0

OmniSS7 [] Omnitouch [JO0000



M3UA STP

00000000 OmniSS7 00 00000 (STP) 000000

il

vk Wy

10.
11.
12.

JO0o0o0o (STP)O

00000 (STP) 0 SS7 000 IP 0O0OCOO000OCO0D000COO0000C0O000



STP ]

« (0000000000 (PC) 00000 (GT) 00 SS7 0000
00000000 SS7 00000 1P 0 M3UA/SCTP 000000
Jo00D0000oDODOoOoOO0Oo0a
OO00C0o00o0OoOO0Oo0a
Oo0Of0odoobotooooooa



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 OD0000OOCO SsTP

SGP (00000

+ (000000 ASP 0000000
* Q000000
* (0000000000000 STP

AS (0000
-+ 00000000 ASP 00000



* 00000000000
* (0000 ASP 0000000

0 M3UA STP [I[]

OmniSS7 J00000000000C000 STPOOO00ODO0O STP OO0

000 STP [
OmniSS7 [J config/runtime.exs J000000CO000OOOO STP OO0

1.0 config/runtime.exs

2. [0 D0000000 53-174 000
o [0 10STP 0000 53-85 [0

° 00 20HLR 0000 87-123 00

o [0 30SMSc 0000 125-174 [0
3. 000 0000000000000 #0
4. 0000 STP 00000 53-85 000 #0
5. J000CCC 0000
6. 00 00000 iex -S mix



STP (000

000 STP 0000000



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

# M3UA 000

# [0 ASPOI0O0O0000OCO0O STP/SGW
map_client m3ua: %{
mode: "ASP",
callback: {MapClient, :handle payload, [1},
process name: :stp client asp,
# (00000000
local ip: {10, 179, 4, 10},
local port: 2905,
# OO0 STP/SGW [0
remote ip: {10, 179, 4, 11},
remote port: 2905,
routing context: 1

Jooooooo

0oo000oo0ooo0o0o0 [



0d

map_client enabled

local ip

local port

remote ip

remote port

routing_ context

enable gt routing

0o

0o

0o

0o

ad

0o

0o

ad

0o

0o

0o

true

ag

2905

aj

2905

false

0o

00 MAP 0000000

0000 Ip 000000 {10, o,
0, 1} 0000 [({1e, 6, O,
1}, {10, 0, 0, 2}]

00 SCTP 00

00 STP/SGW 1P 00000000

00 SCTP 00

M3UA 0000 1D

00000000000 PC 00O

0o

true

{1e,
179, 4,
10}
2905
{10,
179, 4,

11}

2905

true

000000 tocal_ip /0 remote_ip [0 IP O0000CO SCTP 000OCOOOOOOOOCOOO

[

00 STP (0000000

[0 map_client enabled: true [JO0Web Ul J000

0 SS7 [0 - 0000

0 M3UA - 000

0 00 - 0000
0 00 - 00000

0 S$S7 (00 - MAP 000

000 - 00000 « STP T
0 0000 - 0000 « STP 0



HLR [0 0 SMSc 0] 00000000

Hooood

SCTP [J00IP 00 1320000000000

00 M3UA (00 2905000000

Oo0000000o0o0Oo0a

00000000 Web UL [T API 0000000000 Mnesia (00 D000 0000OCOO
00000 runtime. exs 0000000000000 Mnesia 0000
OO00C0o00o0OoOO0OO0a

Web UI00000 Web 0000000000CCO

API 0000 REST API 00 Swagger Ul (00000000

00 STP [

000 map_client enabled: true 0000 STP 00000OOO0O000O0O0OO OO0 M3UA STP [0
0000000000000

0ooo STP

00000000 config/runtime.exs(]

config :omniss7,

m3ua stp: %{
enabled: true,
local ip: {127, 0, 0, 1}, # 000 IP OO0
local port: 2905, # 00000
point code: 100 # [0 STP (00000

}



STP (000

0d 0d ada 0d 0o
enabled o0 false 0000 STP QOO true
local ip 0 {127, o0, 0, 1} [00OOO IP OO0 {6, 0, 0, O}
local port 10 2905 L0000 2905
point code [l [ [0 STP OO0 SS7 [0 100
0ooooo sTe

+ (00000000 M3UA 000000 MAP 00000
* [0 STPOUOOCOOOOOODOOOOOOD
* (00000000 STP 0000 HLROMSC [1 SMSC

000000000000000 STP 000000000 map_client_m3ua [ m3ua_stp(]

N00000 (Mnesia)

0000000000CCO0000000000000 Mnesia (00 0000OOOO

Hooood

1. Runtime.exs 000000000000 config/runtime.exs JO0000000O

m3ua peers[Im3ua routes [] m3ua gt routes []
2. Web U1 [J0000 00000000 Mnesia [
3. 00000000Oruntime.exs (00000 Mnesia 000000000
4. 000000 Web UI 0000000 DO0COOOO0O0OCO



Mnesia [[][]

000000000000000000000000000© € €0 [

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

0o 0d ooa ad
:disc_copies  [JUOOOOOOCO  DOOOOCOO  OO0OOC

: ram_copies aoa 0oooo 0ooao

(00 :disc_copies

Mnesia [
Mnesia 000000000000 Mnesia 0000

* [J0Mnesia.{node name}/ [JJMnesia.nonode@nohost/ (]

* [J0m3ua peer[Im3ua route[Im3ua gt route

joad
000000000000

1. Runtime.exs - (00000000
2. Web Ul - 0000000000 [
3. REST API - (0000000000 0

0000000 runtime.exs JO0000C000000CO0 Web U 0O0000CCO

[0 M3UA [0

00000 M3UA Q000000 sTpOHLROMSCOSMSCOOOOOOOOO config/runtime.exs[]






O000€ €00

config :omniss7,
m3ua_peers: [

#

00000 STP OO00000OO: client(]

o)
%{

0oo0

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

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

local port: O,

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

remote port: 2905,

routing context: 1,

point code: 100,

network indicator: :international

:national

}I

#

000 HLR O000000: client(]

(o)
%{

}

#
#

(o)
%{

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 000000000: server(
00 :server [OOOSTP 000000

peer id: 3,

name: "Remote MSC",

role: :server,

remote ip: {10, 0, 0, 30},
remote port: 2905,

routing context: 3,

# (0000

# (0000
# :client [0000:server

# [0 IP 00
# 0 = (00000
# (0000 IP
# 0000000
# M3UA 00000

# 000000
# :international []

# 00000
# 000 IP
# (000006 = 0000ooooo



point code: 300,
network indicator: :international

}
# (U000C0O0OO0O00C0OCO
%{

peer id: 4,

name: "Dynamic Client",

role: :server,

remote ip: {10, 0, 0, 40}, # 00O IP
remote_port: 0, # 0 = 0000000000
routing context: 4,

point code: 400,

network indicator: :international



Hooooon

a0 00 00 00
peer_id oo O (0000000000
name BD [ J00d00oooo
role 1N [ :client 0000 :server OO0
a0 00 0o 1P 000000 {10, o, 6, 1} O0O0O0O0
local ip 00 — SCTPOOO0[{10, 6, O, 1}, {10, O,
[] 0, 2}]
gad
1 1 t 0
ocal por 00 o {00000 Ooon
a0

00000 Ip 00000C{1e, 6, 6, 16} 0000

remote_1p ED - [{16, ©, 0, 10}, {10, 0, O, 11}]
remote_port oo [ 000000000 000 = 0000000000
routing context 00 0 M3UA O000000O

point code oo O 00000 Ss7 00

network indicator [ b :international [] :national

SCTP 0000000000000 tecal_ip [J remote ip 000 IP 0O0OCOOOOOOCOOOO
Oo00o0o0Oo0a Oo000000OCO00OC0

Hooonoooon

00 00000000 - server(d remote_port OOOO00COOO



* 00000000 remote_port: 2965 (0000OCOO0000COO

o (i000U0oOODOoOOO
o (i000OoOODOOOOOn

* 00000 remote_port: 6 O0000000COO000

° JO000DOOO0/O0000CO0O
o (000 1P 00
o (00000000

0o

# (0000 10.5.198.200:2905000000
{

peer id: 1,

name: "Strict Peer",

role: :server,

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

# ... 0000
}

o°

# 0000 160.5.198.200 Q00000
{

peer id: 2,

name: "Flexible Peer",

role: :server,

remote ip: {10, 5, 198, 200},
remote port: 0, # 00000000
# ... 000
}

o°

M2PA (00

OmniSS7 [0 M3UA [ M2PA (000 SS7 00000



000 M2PA[]

M2PAMTP2 00000000 IETF 0OOCOOOORFC 4165000000 IP 0000 SCTP 00 SS7
MTP3 00

M3UA [ M2PAOOO

00 M3UA M2PA
a0 O00/000 (ASP/SGW) [0
a0 SS7 [0 IP 00000 Q000000

000000  OO00ASPUP/ASPACH  MTP2 00000000000
0o 0000 24 [ BSN/FSN 000000

0ooo 5570 IPOO0STP 0oo000ooooa

RFC RFC 4666 RFC 4165

Hooooo

0000000 M3VAQOOOOOD0OOO M2PA[]

0000 M3UAJOOO

M3UA 00000000000

« STP 00000009 € €000

* 00000 SS7 00000 1P DOoooo

* 00000000 HLROMSCOSMSC Q00000000000 STP
* (000 (SGW)DIONOOOCOOODOO0O0OCO0

+ (0000000OC0O000/00000

* [00000000CO00000ORFC 4666(]



00 M3UA J0000OHLROMSCOSMSCVLR 000000 STP[

0000 M2PADO00000
M2PA 0000000000

< STP [] STP 0000 STP J00COO0OCOO0COOOOCO

* [0 TDM (00000000000 M2PA JO0OCO SS7 TDM [0
[0 MTP2 00000000000 MTPZ O0OCO00O0OOOCO

* [0000000CO0000OCO000O M2PA 000

0000000 M2PA O00000HLROMSCOSMSCOOOOOD STP - 000 M3UAOM2PA [JO0O0 STP
0 STP 00000000CO00O00O00O

00 M2PA (0

M2PA (000000 M3UA 00000000000 protocol (00

M2PA (0000

0 M2PA 000000 config/runtime.exs [0 m3ua peers @€0000000000000000000
Uooddooo

M2PA 00000



ad i

protocol :m2pa
:client ]
role
:server
local port a0
remote port [
point code 00

adjacent point code [

ad

00 M2PA J000000OO0OO
:m3ual]

0ooa

00 SCTP 00000 M2PA 000
3565(]

00 SCTP 00000 M2PA 000
3565(]

aooo

00000000OM2PA 000

00OM2PA 00 00 3565 0000000 M3UA 000 2905 O0od

M2PA 000

M2PA [000000C000C0O00

1.00-
2.0 -
3.0 -
4.00-

0000
00000000 1 00
00000000 2 00
Oo00o0o00o0

OO00o0OCO0NOo0ODOo0OO0a

00 Web UI [J[] M2PA [0

Web UI [ 000 00000 M2PA 00000000000

1. 0 00000
2. [0 “000" 000



3. 00 “0bo0oon”
4. [J0 “M2PA (RFC 4165)” 0000000

5. 0 000000
o JU000OCO0OOOO
o [JOOM2PA
o J000000OoO
o (0000 PCO
o [0/00 1P 00
o [0/OODOOOOO 3565 [0 M2PA[
o (000000000
6. 00 “00000”

Jo0000000o0ODO000O

00 -M3UA OO
* 00 - M2PA 00

M2PA (00

M2PA 000 OmniSS7 0000000000

* 0000000 M2PA 0 M3UA 000000

* (0000000 M2PA 0000000

+ [0000OM2PA 1 M3UA O00000O00000CO
« (000000000 M2PA 0000000 M3UALOOOO

M2PA [

M2PA 0000 Prometheus J0000000000CCO0

0ooto

* m2pa _messages sent total - 0000000 MTP3 00

* m2pa messages received total - 0000000 MTP3 OO0
* m2pa_bytes sent total - [J[J M2PA [JO0O0OO

* m2pa bytes received total - [J0 M2PA 000000



00000000 Uink name[Jpoint code[Jadjacent pc [0

0oooooa

* m2pa _link state changes total - (000OOODOWN — ALIGNMENT -
PROVING - READYT]
o [0 link name[]from state[Jto state

0oooo

* m2pa errors total - 00000000
o decode error - M2PA Q00000

o encode error - M2PA Q00000
o sctp send error - SCTP 000
o [0 link_name[Jerror_type

0000

e Prometheus [J[J[Jhttp://your-server:8080/metrics
* JU000000000000

M2PA 00

1. 000000000 3565 00 M2PATNDOOO
2. J00000000000C00G

3. (0000000 SCTPOIP 00 1320000
4. J000000O00OOCOOG

5. (Ji000000O0OOR0NO000O00OGOO

6. J00000000000DODo00O

Juooda

000000 MTP3 000 0o00 (DPC) Oo000



00 SS7 Jiooooo

00000 SS7 0of00oo0o0otOooooO

0ooto

|
OO0 (SCCP/TCAP/MAP) |

%9 }
MTP3 [] | « Oooooo
- 00000ODPCOPC[SLS | « OO0 STP OO
- 000000 (SIO) |

|
M3UA [ M2PACOO00 | « 0Oooo
- 0000000 MTP3[ |
- [OO0ODUNA/DAVA[] | « 0000
|

|
SCTPOOON |

0oo0oooo

1. MTP3 000000000

(o]

00 MTP3 J00000ODPCOOPCH
000 M3UA 000000000 52800
000 M2PA 0000000

STP (000 DPC 0000000
0oob00oooooonO

[e]

o

(o]

[e]

2. M3UA 00000000000

o [0 M3UA J00000DUNA[JDAVA[SCON[DUPU[]

o (U000U0oOODOoOOO
o JO000000000/000
o J000000OO

STP 000000



* 00 M3VA [J0000STP 0000000000 5280000 MTP3 (0000000 MTP3 OO0CODPCH
OPCOSLSOOMTP3 00 DPC O000000

* [0 M2PA J000000STP O M2PA JO0000CDO MTP3 O0000OO MTP3 000000
DPCY]

« M3UA [JI0000000000BDUNADDAVASCON[I M3UA JU0000000D000D0O000C000
ooooa

Hooood

000000 config/runtime.exs[]



config :omniss7,
m3ua routes: [
# (000000D PC 1060 0000 100000 STPO
%{

dest pc: 100, # (000

peer id: 1, # 000000

priority: 1, # 0000000000000

network indicator: :international

# mask: 14 # 00000 14000000
}

# 00000000 PC 260 0000 2000 HLRO
%{
dest pc: 200,
peer id: 2,
priority: 1,
network indicator: :international

}

# 000000CPC 36060 000000000
%{
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 Q000000000 14 00000OOOOCOOOOOOODOOOOO mask OOOOCOOOOOOO

joad

1. STP [J0 M3UA 00 M2PA 000000
2. STP 0000OM3UANOOO000M2PADOOO0 MTP3 [0
3. STP [ MTP3 0000000 0000 (DPC)



4. 0000000 bpCOOOOnOg

5. (00000000000 DOOOO0OOOOO0O00OOD Ooooooo
6. 0 MTP3 0000 M3UA (00 M2PA [000000CO00OCO
7. J000000000O0a

8. JI00U000000OCODODDO0oDODoo00

jooo

000 14 00000 0-1638300000000009 0000000000 /14 0000000000 0000 0000
0000 ooog

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  [000

/1 8,192 PCs 00000 PCs

/0 16,384 PCs [0 PCsOO0/00000

0oooon

O00mask 000 OOOOOOCOOO0OOCOOOOO0O 14 DO00OOO

00 100000000000



# (000000000000 PO

{
dest pc: 1000,

peer id: 1,

priority: 1,

network indicator: :international
}
# 086000 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
# [0000000000/0000

0o0oooooa

0OoC00oobo0otOoootboaon



config :omniss7,
m3ua routes: [

# [0 PC 1000 [00000OCOOOO

%{
dest pc: 1000,
peer id: 1,
priority: 1,
network indicator: :international
# 10000 14000000

}

# 00 PCs 1000-1063 00000
%{
dest pc: 1000,
peer id: 2,
priority: 1,
mask: 8, # []] 64 PCs
network indicator: :international

}

# (00000 PCs 00O0/0000
%{

dest pc: 0O,
peer id: 3,
priority: 10, # 0000
mask: O, # 0000 PCs
network indicator: :international

}

DPC 1000 00000

1. 000 /14 Qpoopc 1000 000 - 0000000
2. 0000 /8 000PC 1000-1063 000 - 000000000

3. 00000 /6 00000 PCsO - 000000000
DPC 1015 (00000
1. 00000 /14 0000 PC 1000(

2. (000 /8 OOoPC 1000-1063 (00 - DO000000a
3. (0000 /6 00000 PCsO - O000000oo



DPC 5000 [J000

1. 00000 /714 00
2. 0000 /8 OO0
3. (000 /6 00000 PCsO - DO00000000OOO

0o

1. 00 mask (J000000000O000CO00OCO mask 000000 /140
2. 00000000 /14 0000000O00O0000D0O00000000 mask: 14
3. (J000CO000D000D0000COD00D000000n /e O /13

4.0 /6 Jloidoiootooodootottiooooon

5. (I000000O00OOEODOO0oOOCODOO000oO

6. J00000C00000OCOO00DOCO000o00OD000n

000000 (GT) O

00000000D000DO000D0O0000 IMS! DO0000000R0O000/CO000000000000C00a
[



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,

# (00000000

# (0000

# 0000000000000
# (000

# (0000000

# OO0 SSN = 8{sMscOiod

# [00 SSN 000 60HLRO

description: "[J 61 OO0 SMS QOO"



GT 0000

GT (000000000000



00 SCCP (0

aoodoo:

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




aooo:
- dest _ssn

- dest tt
- dest_npi
- dest_nai

-

0oo

1. 00000OROSTP 0000 GT 0000000CO000D000O

0oooo

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

2. SSN 000000



o 0000 source ssn000 SCCP 000 SSN 000000000
o [0 source_ssn [] nil 0000000 SSNOOOOO

3. TT/NPI/NAI 000000

o (0000 source tt[lsource npi [] source nai 00000000000
o nil JU0OOOOOO00OOCO

4. (00000000

o (i0000o0ODOOOOOOO
o J00000GT 0000 - SSN = TT - NPI - NAI - 0000

5. (000000000

o Q0000 dest ssn[ldest tt[ldest npi [J dest nai[JSTP Q0000000



° JO000000D000000G
6. (00000

o (000 GT 000O0OSTP 000000 BPC 00000

00 GT OUOOOUOUONPE [ NAI

00 GT 000 SSN OO00sTp 0000 SCCP O00iioioobonog

* (000 (TTI0000C000000
* (000000 (NPHOOOOCOOOOOOISBNOOOO00O
* (000000 (NANDODOO000OCOO00000000

Hooooood

Oo00o0bdOobotooooG

* source_tt[00000000000CO

* source_npi[000000CO00CC0O00C
 source_nai [j00000000C00COOO0
* nil [ = 0000000000

0o00ooooo
Oo00o0o00o00on



 dest_tt[00000000CO
* dest_npi 0000000000000
 dest_nai 0000000000000
* nil [ = 0000000000

0ooooooa
Jo00o0o0OoOOtOoOOoOO0Oo0a

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 2000066 NPI [JO0 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 [

0000 (rmo
* 0 =00
* 1 =00
e D = |:||:|
* 3 =[000

0000000 (NPDO

0 =00

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

4 = [J0OF.690

6 = J0000E.212(]

0000000 (NADQD

* 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}

00000 € 0000000000 GT + TT + NPI[

000000 € 0 dest tt[dest npi[ddest nai 000000



GT 0000

00 GT

447712345678

441234567890
12125551234

555881234567

555881234567

441234567890

12125551234

TT NPI
SSN

TT/NPI/NAI 000000

1. f0bOooa

° (U0000oOODOOOOOO
o (i0b0OoOooOoOOO

o (0000000000 TT=0 0000000000 TT=1

2. 000

° Ji000000R0O0000000O

NAI

0ooog

"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 00000
SSN ] 6

GT 0000 SSN [0
[

GT + TT 00000
T3

0ooa
GT+TT+NPI+NAI

0d



° [000000OONPI=60000 PSTNONPI=1[]
3. (000000

o J00D000000000000 NAFD
° [0000000COONAI=4000000000NAI=300000000

4. 000000

o (i000OtOOOOOOODOoOOO
o JOOTT=0 000000 ADTT=2 00000 B

5. (00000

° Ji000000O00O0CO00000
o [J STP 00000O0O0OO

Hooood

joad
O00000000000000000000000000€ 0000

0o

00000C000000000 enabled [0



config :omniss7,
m3ua routes: [
# 1000
%{
dest pc: 100,
peer id: 1,
priority: 1,
network indicator: :international,
enabled: true # [0000000O0O0OCOOCOO
}

# [00000000CO000O0O0

%{
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 00000 enabled: true
* (0000000000000
* 00 Web Ul 000000/0000000C0CO0O

0o

* (0000000



* 000000
* A/B J000UOOCOO
* (0000000

DROP (][] - 000000
DROP (00 peer_id: 600000000000000000000000000000000000

00 DROP [

config :omniss7,
m3ua routes: [

# (000000 DROP OO
%{

dest pc: 999,

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

network indicator: :international

}
1,

m3ua gt routes: [

# 00 GT 000 DROP O

%{
gt prefix: "999",
peer id: O, # peer 1id=0 [JJ DROP
priority: 99,
description: "[OOO00O0O"

}

]

DROP (000000

00000 DROP 0000

1. 000000 peer _id: ©
2. [0 D0000o0OoO



3. 00 00000 "DROP route matched for DPC 999" [] "DROP route matched for
GT 999"

4. 00000 {:error, :dropped}

0O0C0000D00ooooOotO0oo0o0o0

pooooooooO

DROP 0000000000 00000 - O00OO000DOD0ODO00o0o0o00
ooa

1. 00000000000 PROP 000000 00000990

2. J000000000O00000O0D o000

3. J0000000ODO00O0000000D DROP (00000
4. J00000000000D DROP OO00

0oooo

0000 GT 00 1234000 10,000 0001234000000 - 123499999910000000 3 0000
(111234567890 []1234555000 [] 1234111222(]



config :omniss7,
m3ua gt routes: [

# (00000000 DROP (O0OCOOO

%{
gt prefix: "1234",
peer id: 0, # DROP
priority: 99, # 00 = 0000 = 0000
description: "[JO0O0O0 1234* QOO000OOO"
},
# JO0000O0000ODO00000000
%{
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 0oooo 0000 0o

0"1234567890"000

1234567890 U "1234567890"000€¥00 00000
0 "1234" DROPOOOO oo 01
99[]
0 "1234555000" 00

1234555000 U *1234555000°000000000 00000
0°1234" DROPOOOD 00O 01
99[]
0"1234111222"0000

1230111222 0 "1234111222'000000000 (0000
0°1234" DROPOOOD 00O 01
99[]

1234999999 0 1234 PROPONID 5344 pRropogommy oo+ 0
99[] ;

1234000000 0 +#3* PROPONID .y 5340 pRoOPOIOONY o+ 0
99[] -

aoa

« 00 3 000000000000 1
* 00000 1234* 0000000
* [ D0000OoOo0Oo0a

0oooon

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

00000 DROP (1]

Oo000000OCOoOOOn



config :omniss7,
m3ua routes: [
# DROP 0000 /8064 [O0001666-1063[
%{
dest pc: 1000,
peer id: 0O,
priority: 99,
mask: 8,
network indicator: :international

}

# 0000 PCs

%{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}

]

0000 PCs 101001020 [J 1030 JO000000 1000-1063 0000 PCs 0000
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 OO0
e ] "DROP route matched"

0000



1. A 00000000 BROP OO0OCOOOOC

2. 100000 description JOO0O00OOO

3. [ J0000000090-9900 DROP O00O00OOCOOOO
4. [ 0000000DO00D DROP 0000

5. [J J0000C00000OD0OOO

J000000 SSN 00000

00000 (SSN)
00000000000

* SSN 6[HLROI0O0OOOO

* SSN 70VLROOOODOOCO

* SSN 8[M5C00I0000N/ sMSCOOOOnO
* SSN 9[iGMLCO0I00C000O

00 SSN @e€ 000

0000000 SMS 0000000 HLRQ



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 e0000000000000
{

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
* 0000000 DOooO

00 1Ex 0000

# 0000 SSN 8[SMSC[]

# [J00 SSN 6[JHLR[]

# QU000 SSN 6[JHLR[]

# [0 SSN O


http://localhost/

# (00000000
M3UA.STP.get peers status()

# 00000

# [

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

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

2. (00000

# 000 M3UA OO0 bPC 100
test payload = <<1, 2, 3, 4>> # 00O
M3UA.STP.route by pc(100, test payload, 0)

# (0000000000
# 00000 "Routing message: OPC=... -> DPC=100 via peer 1"



3. Q0000000

# 0000 GT OO
M3UARouting.lookup peer by gt("447712345678")

# 00000

# {:0k, {:m3ua peer, 3, "UK Mobile Peer", ...}, nil}

# [0 SSN OO0 GT OO
M3UARouting.lookup peer by gt("555881234567", 8)

# 00000 SSN 000
# {:0k, {:m3ua peer, 4, "SMS HLR Peer", ...}, 6}

4. 00000

00 Prometheus [ /metrics

0000

# (000000000
m3ua stp messages received total{peer name="Partner STP West",point ¢

1523

# (000000000
m3ua stp messages sent total{peer name="Local HLR",point code="200"}

# 0000
m3ua_stp routing failures total{reason="no route"} 5

m3ua_stp routing failures total{reason="no gt route"} 2

STP [J0000
0000

Oo00o0o00o0



* m3ua_stp _messages received total - JUJJUU00O0O0OO
o [JO0peer name[]point code

* m3ua_stp messages sent total - [JUUUO00O00OO
o [0peer name[Jpoint code

0oooooa

e m3ua_stp routing failures total - [JUUO0O0OOOON
o [0 reason[JIno route[lno gt route(]

joad

* J00000000000000

* [O000000OOCOOOOOO
o no_route 00000000

° no_gt_route00000000CCO PC OOOOO

Hooonoooon

Oo00o0000o0

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

Jo00o0o0OooOtOodOoooNoo0a



M3UA 000000

00 M3UA

M3UAOMTP3 0000000000000 SS7 0000 1P O00o sCTP 00000

M3UA [0

M3UA (00000000



Web Ul

O0000000 OmniSS7 Web Ul[JPhoenix LiveView [J00000000

il

o v s~ w N+

il

OmniSS7 Web Ul (00 Phoenix LiveView [IJ000000C000000CO00000CO00000O0
OO00STPOHLR [0 SMScO



Web Ul [[]

Web Browser

f

WebSocket/HTTPS

M3UA Routing System Subscriber Tracker

Jooo

« O0: HTTPS
 [0: 44300 config/runtime.exs 0000

e [0 1P: 0.0.0.000000000
e 00: 00 priv/cert/

00 URL: https://[server-ip]:443

00 Web UI

jooo
1. SSL (J{: 00 priv/cert/ OOOOOO SSL OO0

o omnitouch.crt - 000
o omnitouch.pem - J000

2. [00000: 00 iex -S mix 000000

3. (00: 0000 443 0 HTTPS 0000



Hooooon

a0 STP[0] HLR[J SMSc a0
SS7 [0 O O O 00000 SCCP Oood
SS7(000 O O O 00 MAP (000
M3UA [ [ [ M3UA 0000
0d i O O M3UA 0000
0oda O O O 0o0oooa
HLR [0 [ [ [ HLR API (000000
0oda O O O 000000000HLRO
SMSc[l O O O SMSc API 000000
SMSc [l O O 0 0000000SMSc(]
0oda i O O 0o0ooon
0o O O O 0000

1

00: /routing
0: STP, SMSc
O0o0: 050

000000000000D0O0000000 M3UA 0000



joad

Tab Navigation

Mnesia DB

Peers [[[]

00 M3UA 0000000 STPOHLROMSCOSMSCO

0ooa



ID

0d

0o

0o

0o

0o

0d

0ooa

a0 ad
0oooooa 1
0o0oooa "STP_West"
O000 client, server, stp

000 ss7 000 1ee

00 1P:[00 10.0.0.10:2905
aooo active, aspup, down
00/0000

1. 00 Peers 000
2. [0 00000

O

o

(e}

o}

o

o

00 1D: (00000000

O000: d0o0o0dod

(00: 00 client, server [] stp
000: SS7 0000000

0o 1P: 0000 1P 00

0000: 000oooo o

0o 1P: 000 1P 00

0000: 000000000 29050

00000: M3UA 00000 1D
00000: international [] national

3. [J] "Add Peer"

000: DO0O000000 Mnesial0000000000

0o



1. 00 00000 "Edit” 00

2. 00000 CooO
3. [0 "Update Peer"

00: 0000000 Ib00otoooi0odooooog

0ooa

1. 00 00000 "Delete” OO
2. [J0 0000000DO000CODoo0O

0oooooa
ad 0o ad
active (000 00O0O0OCOOO
aspup 000  ASPO00000CO

down 000 0Oo000oo

A NENEND

Oo00o0o00o00o0

0ooa



00 PC

0d

0o 1D

0ooo

0o

0o

0d

0oooooa

{d
O00000zone.area.id (00
00 PC O0O00@ €0
aoooooon
Ooodooa
0000001 = 000
NENEN

00/0000

1. 00 "Point Code Routes" [J[]

2. (10 00000
o U0O0O0: OO zone.area.id[JJ0O1.2.3000000-16383[]
o [0: 0000 /14 O0000000OCOCOO
o [0 ID: J00000000000
o [00: 0000001 = 000000
o JUOOO: OO international [] national
3. 00 "Add Route"

00000: DO0O00OoOo0oo0

0o

1.2.3 (100)

/14 (00), /8 (O0)

"STP West"

international

e 3-8-3[]I: zone.area.id[]001.2.3[]
* [J00O0: 0-16383[0001160[]

0o00o0o00o00a

0ooa

0000 14 (o0o-1638300000000000N0000000



ad

/14

/13

/8

/0

-

0oo PC O

1 (00oO)

2 PCs

64 PCs

00 16,384 PCs

0d

0ooooooo

0o

0ooa

00/0000

e PC 1000 /14 - [J0OPC 1000
* PC 1000 /8 - [JJ PC 1000-1063[]64 00O PC[

* PC 0 /0 - J00U00OOCOOOOCO

0oo0oooo

Oo00o0otObdoototooOooooG

Huooooood

00 SCCP 0000000000000

00: H0000o0ooOo0oo0

config :omniss7,
enable gt routing: true

0ooa



O ad ad
GT [ 000 GT 0000 =000 "1234%, **
0SSN (0000 SSNOOOO 6 (HLR), any
0o 1D 0ooa 1
0d 0oon "HLR West (1)"
00 SSN 00000 SSNOooO 6, preserve
0o 0000 1
0d oot "US numbers"
0d 00/o0000

0ooooooa

1. [ "Global Title Routes" [J[]
2. [0 DOO0O

o GT [[I: J00000OCDO0U000O000000O *1234" 1

[e]

(e]

(o]

[e]

o

[ SSN: [0 - 0000 SSN 00
0d 1D: 000000

00 SSN: (J0 - 00000 SSN
000 0000001 = 00

a0 0000

3. 00 "Add Route"

000C0: 00 GT 0000000000000O0000000D GT 0000

00 SSN ]

000000000000000 SSN OO



SSN 0ooa

6 HLR (D000000)
7 VLR (000000
8 MSC (00000O0)
g EIR (DOCOOOO)
10 AUC (O000)

142 RANAP

145  gsmSCF (000000)

146  SGSN

SSN [0

* [ SSN: (0000000000 SSN

* 00 SSN: (0000000000000 SSN
o [J= 0000 S5N
o [J=0000 SSN

00: 0 SSN=6[0HLRONOI000C0000000000 SSN=70VLROO

Huooon

00000000 Mnesia 000000000C000000

0oooooa

1. Web UI [II: 0000/00/000000000 Mnesia

2. J00000: 0000 Mnesia 0000
3. Runtime.exs [JI: [] config/runtime.exs J000000 Mnesia 000000000



(D€ €00
0000000000000

1. (00000: Do0000U0O0oooO
2. J0000: 0000000000001 = 0ooooa
3. J000: 0000 active 00000

Juo

00: /subscribers
00: 0 HLR
0o0od: 02 0

00000000 UpdateLlocation OO0000

jooo

Routing Page

‘ Peers Tab

‘ Point Code Routes Tab

Global Title Routes Tab

Data Storage




jooo

a a0
IMSI 00 IMSI
VLROJ [JVLRGT [
MSC [0 [O0MSCGT [

0000 [0 UpdatelLocation [J[[]

0oda 0o0oooo0

Hoo
0000000000000

« ©@©e00: D000000
[0 VLRs: [J0 VLR 00000
[0 MSCs: [0 MSC 00000

joad

000000: O0000O00O0O00a
00: O000000O0Oo0Oo0

00: D0000000000o00Oo0o00

Hooo

000 2 0 f00000ODoo0oooo

0o

"50557123456789"

*555123155"

"555123155"

"2025-10-25 14:23:45 UTC"

"2h 15m 34s"



SMSc [][]

(0: /smsc subscribers
(0: [0 SMSc
O0o0: 020

00000 HLR 0000 alertServiceCenter [000000C000000CO000000

joad

alertServiceCenter (MSISDN)

Add subscriber (active)
Auto-refresh (2s)

Display subscriber

SRI-for-SM
Absent Subscriber
Mark failed
Auto-refresh (2s)

Update status badge

Tracker WebUI




jooo

{ 00 00
MSISDN 000000 "15551234567"
IMSI 0 IMSI "001010123456789"

HLR GT 00 alertServiceCenter [ HLR GT ~ "15551111111"

00000 000 MT-FSM 0000 5
00000 000000 MO-FSM 0000 2
[0 Active [] Failed[JQUOOUOO ® Active
000000 Jodooon "2025-10-30 14:23:45 UTC"
0ooo 0000000000 "15m 34s"
Hoood

e @ Active ([I[]): IIO00OO0O0O0OO0O alertServiceCenter
O Failed (00): 000000COCOOSRI-for-SM 00000000

Hooo

Oo00o0o0Oo0Oa

* [00: 0000000
* [0: 000000000
* [0: 000000000
[0 HLRs: (000000 HLR 00



jooo

0000: DOOo0oooooO
000000: fOdooooooa
00: H000000ODOo0Oo0
a0

* J000000000Oa
* 000000000
* (000 HLR 000000

NN

Oo00o0o00o0a

« 00000: O SRI-for-SM 00000 MT-FSM 00
* 0000C: 000000 MO-FSM 000

jooo

000 2 0 f0000o0ooobooooooa

Hoon
00000

J00Web Ul 00000000/0000C000000000

1. 0000000000 (Ctrl+F / Cmd+F)
2. J000CO00000 GT 00



jooo

Oo0ooooooo

1.00 1: 00 aoodoo
2.00 2: 00 config/runtime.exs Q000000
3. [0 3: 00 Web Ul 00000000

00/00

00: Web Ul 0000000CO00000CO0

* 00 Mnesia 000000

e [] config/runtime.exs [0

000000

1. Mnesia: [J[] Mnesia.{node name}/ [
2. 00: 0000 config/runtime.exs

Huoood

0o00o0000000o0
ad aooa 0d
0oda 50 0o0oooa
noo 2] 0ooooooa

M3UADD 00000 000000

WebSocket [][]: JO0J000 Phoenix LiveView WebSocket (00000000

0000: 00 WebSocket 000000000COO0000C



Hond
00000

1. 00 HTTPS 0: 00 priv/cert/omnitouch.crt [0 .pem [0

2. (JO00 443: 000000000 HTTPS 00
3. (00000: 0000000000000 iex -S mix
4. 000000: 00 SSL fiotinootoooo

Joooo

1. [0 Mnesia [J[J: 000000 mnesia storage type: :disc copies
2. Mnesia []J: [0 Mnesia 000
3. 0000: 0000000000 Mnesia [O0

A NENEND

1. WebSocket [[1: 0000000000 WebSocket [[]

2. (J00: 00000000
3. 000000 000000 (F5)

Juoa

. - 000000

. - 0000

. - 0000000 REST API
. - 000000

il

OmniSS7 Web Ul (00000000000CCOOOO



0 0000 - O000o0ooon

0 0000 - Mnesia 000000000000

0 00000 Ut - J00000000STP/HLR/SMScOO000
0 00000 - Oo0Oo0ooOo0oo0

0 0000 - 00000000

Oo00o0o00o00on O






