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rate(subscriber data lookups total{result="error"}[5m]) /
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rate(ocs authorization attempts total{result="error"}[5m]) /
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alert: DiameterPeerDown
expr: diameter peer state ==
for: 1m

annotations:

summary: "Diameter 00 {{ $labels.peer host }} 000"

[] Diameter [][]

alert: HighDiameterLatency
expr: histogram quantile(0.95,

rate(diameter response duration milliseconds bucket[5m])) > 1000
for: 5m

annotations:
summary: "Diameter P95 [O00 1s"



OCS 00
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summary: "SS7 MAP 0000 50%"

Jooooooon

alert: EventSocketDown

expr: event socket connected ==
for: 30s

annotations:

summary: "00000 {{ $labels.connection type }} QO0OOOO"

Hooooo

alert: HighCallRejectionRate

expr: rate(call rejections total[5m]) > 1
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annotations:
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alert: HighHTTPErrorRate
expr: rate(http requests total{status code=~"5.."}[5m]) /
rate(http requests total[5m]) > 0.1
for: 3m
annotations:
summary: "HTTP 5xx Q0000 10%"
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scrape _configs:
- job name: 'omnitas'
static configs:
- targets: ['<tas-ip>:9094']
metrics path: '/metrics'
scrape interval: 10s
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00000 bgapi OOCOOOOCO



"ok": true,

“command": "bgapi originate
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}
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UEND P-CSCF S-CSCF OmniTAS SBC/
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UEND P-CSCF S-CSCF OmniTAS

A.3 SIPREC [0

‘ OmniTAS | ‘ 0000000
(SRC) (SRS)

INVITE (SIPREC)
Content-Type: multipart/mixed
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- 000 2 SbP

200 OK

ACK

RTP ]
- 00000
-000 1 00
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‘ OmniTAS | ‘ 0000000
(SRC) (SRS)

00 BOCDR [

SBC/M

OmniTAS [N000 /etc/freeswitch/db/cdr.db €€ SQLite IN0000N00O00O0

(FreeSWITCH CDR 00O

B.1 [[000000CDRON



0ooa

uuid

caller_id number

caller id name

destination number

start stamp

answer stamp

end stamp

duration

billsec

hangup cause

sip hangup disposition

network addr

sip from user

sip to user

sip call id

B.2 [[J000CDRO0OO
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SELECT * FROM cdr

WHERE caller id number = '+33612345678'
OR destination number = '+33612345678"

ORDER BY start stamp DESC;

Oo00o0o0Oo0

SELECT * FROM cdr
WHERE start stamp BETWEEN '2025-11-01 00:00:00' AND '2025-11-30
23:59:59"

AND (caller id number = '+33612345678' OR destination number =
'+33612345678")
ORDER BY start stamp DESC;

pooo0oooesvo

.mode csv

.output /tmp/interception report.csv

SELECT caller id number, destination number, start stamp,
end stamp, duration, hangup cause

FROM cdr

WHERE caller id number = '+33612345678'

ORDER BY start stamp DESC;

.output stdout

B.3 CDR[][]
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C.2 [JOSIPREC[]
Ho0o0ooooooa
0000

e 00000 (caller_id_number)
e 00000 (destination_number)
e SIP URIQ
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* (000000911011200
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+ 000000000

0000

* [JO0O0000P-Access-Network-Info[l[]
* 1PO000

C.3 SIPREC[I0
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* X100 0000Oooooo
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# 1000
openssl genrsa -out server.key 4096

# 0000000
openssl req -new -key server.key -out server.csr

# 0000000000
openssl x509 -req -days 365 -in server.csr -signkey server.key -
out server.crt

# [00000000CCAOOOO

000 SIPO00/OMSOO0TLSOSIPO00000OTCP/UDP

D.2 Web UIJHTTPS[[

AP1/Web[][JJTLS[Jconfig/runtime.exs[]]



config :api_ex,
api: %{
enable tls: true,
tls cert path: "priv/cert/server.crt",
tls key path: "priv/cert/server.key",
tls versions: [:"tlsvl.2", :"tlsvl.3"],
ciphers: [
"ECDHE-RSA-AES256-GCM-SHA384",
"ECDHE-RSA-AES128-GCM-SHA256",
"TLS AES 256 GCM SHA384",
"TLS AES 128 GCM SHA256"

D.3 SIP[]

SIPO0000000TCP/UDPOOO0OTLSOOO

FreeSWITCH SIP000

<!-- SIPOOOOOOOTCP/UDP -->
<profile name="external">
<settings>
<param name="sip-port" value="5060"/>
<param name="context" value="public"/>
</settings>
</profile>

D.4 Diameter TLS[]]

Diameter{|[J[JTLS[]



# [IDiameter[JJOTLS
config :diameter ex,
peers: [
%{
host: "dra.example.com",
port: 3868,
transport: :tls,
tls opts: [
certfile: "priv/cert/diameter.crt”,
keyfile: "priv/cert/diameter.key",
cacertfile: "priv/cert/ca.crt",
verify: :verify peer

D.5 (0000

[0SQLCipher[(]SQLite[][]

# config/runtime.exs
config :exqglite,
encryption: true,
encryption key: System.get env("DB ENCRYPTION KEY")

000 O0hUOoOOCOoHOtOOtObOOoiOtObdObbOodotoo0Oon

D.6 00000

O00000SHA-5120000000

# 00000000

config :pbkdf2 elixir,
rounds: 65 532,
salt len: 16
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000C000OOD0OOODOODO0DO0DOODO0000n TAS odotiobotoooionootoa

00000 config/runtime.exs

config :tas,
fs event socket: %{
host: "127.0.0.1",
port: 8021,
secret: "YourSecretPassword"

}

0000

* host (IO00OMOCOOOOOOCOOCOO 1P OO




o (O0O0"127.0.0.1" (OOOO)

o 0000000 TAS 0000000000000 localhost
o JO00000OO0OOC 1P

o (00"10.8.82.60" 000000

* port (JO0OMO00OCOOOO TCP OO

o 0008621

o 000000000 8021

o (i00OoOtOoOOoOOG
o [J18621

« secret ([J0000)O000OCCOOOOOO

° JO000000C0O00000
° (00000 ESL OO0

° (0000 000000000000
o 000" cd463RZ8qMk9AHMMDGT3V "
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* 000000000
0O00C000000OC00O00 /calls (O
Ooo00odoooO
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+ 000000 DOODOOCOOOODUOCOOOOOn
« 0000000 00 secret OOO00COOCOO
* 00000 Oooootooooon

* 000000 0O TAS 00000000000

[] IMSI MSISDN [J[]
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00000000 <IMSPrivateUserIdentity>[]
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00000 config/runtime.exs

config :control panel,
page order: ["/application", "/configuration"]

config :control panel, ControlPanelWeb.Endpoint,
url: [host: "0.0.0.0", path: "/"],
https: [
port: 443,
keyfile: "priv/cert/server.key",
certfile: "priv/cert/server.crt"
1

0000

0oooon

* page_order (000I0UOOOCOOOOOOOOCOOO
o (i000OoOODOoOOOn

o OO0["/application", "/configuration"]
o JO000000ODOCD000000000

Web (000

* url (IDUO0OOOCO URL OO

o host[]J] URL JUJOO0O00 "tas .example.com" [] "0.0.0.0"[]
o path 0000000O0CO0COCOO "7 O
o (0000000000000 URL

« https (J0)O00OO00 HTTPS/TLS OO0

o port (OOUHTTPS OO0OCOO 4430

o keyfile (JOO)ITLS O000OOCOPEM OO0
o certfile (JOMOTLS O0000000PEM OO0
o 00000000 TAS 000000

0000



000000000 TLS 00000 HTTPS OO0

1. J0000000/0000

openssl req -x509 -newkey rsa:4096 -keyout priv/cert/server.key

\
-out priv/cert/server.crt -days 365 -nodes

2. 0000

° (00000000000 (CA) 00O

° [00000Let's Encrypt(000000 CA
o (00000obObOoOOOna

° 000000000 chmod 6006 0000000

noooa
Jo0000000o0o0000a
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* (0000 Diameter OO0000CO0
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* (000000000000 VPN OO0
0000000 CA 00 TLS OO
Oooooooooore gooo
0oo000oo0ooo0o0o0

00000000

000 HTTPS - 000000 HTTP 0000

0oooooa

1. 000000



url: [host: "10.8.82.60", path: "/"] # Q00OOO
2. 00000000

url: [host: "tas.operator.com", path: "/"]
https: [port: 443, ...]

3. (J000000a

url: [host: "tas.internal", path: "/panel"] # Nginx/Apache [0
0

0000

* 00000 00 keyfile 00 certfile OU0O000COOCOO
+ 000000 DOOCO00O0O000On 443000000000

* (000 VIf 0000000000000 HTTPS OO0

* SSL (0000 000D000DO0OOD PEM OO

API ][]

TAS (000 REST APIIO0D0000CO0000000RU000CO0APT 0O OpenAPl/Swagger (0000
0 TLS 0000000

00000 config/runtime.exs



config :api_ex,
api: %{

port: 8444,
listen ip: "0.0.0.0",
product name: "OmniTAS",
title: "API - OmniTAS",
hostname: "localhost",
enable tls: true,
tls cert path: "priv/cert/server.crt",
tls key path: "priv/cert/server.key"
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* port (JOOOMOAP! 0000 TCP OO

o (0008444
» 000000000000000

o [0 HTTPS 000 44300000000 APl 0000
o [0 8444[18443[]9443

* listen_ip (O00OOO)OOO APIOO0OO 1P 00

° "0.0.0.0" 00000O0OOOOCOOOO

o "127.0.0.1" U000000000COO0OO

o [0 IPO000000000OOC "10.8.82.60" [

o (000 00 APl 00000OOCOOO *127.6.6.1°

* product_name (0OO)IAP!I 00000000

° 00 API 000000
o 00 "OmniTAS" []"MyOperator-IMS"

* title (JUO)DAPI 0OOOCOOOO

o 00 OpenAPI/Swagger Ul 00
o [JOO"API - OmniTAS"[J"IMS [J0O0O API*"

* hostname (0000000 AP OOO00CO



o [J0 OpenAPI 00000 URL

o [O000000O AP O000O0
o [0 "localhost"[]"api.operator.com"[]"10.8.82.60"

* enable_tls (00000000 APIO TLS/HTTPS

o true[JJ0 HTTPS 00 APIOOOOOOCO
o false[00 HTTP [0 APIOO0O00/O00
o 0000 DO00UODOOOO true

e tls_cert_path (OOMOTLS O00OCOOOOPEM OO0

o [] enable tls: true (00
o (000 TAS 000000

o JO0"priv/cert/server.crt"

 tls_key_path (JOD)OITLS 00OCCOOOPEM 00O

[e]

0 enable_tls: true [0
0000 TAS 000000

0000 000000000 chmod 666 [
000 "priv/cert/server.key"

o
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[e]

API [0

REST API 0000000O000CO

* JO0o0ooOo
000000 (CDR) OO
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Diameter J0000
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NN NEN
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OpenAPl/Swagger [

API 0000 OpenAPI (Swagger) 000



00 Swagger Ul https://hostname:port/api/swaggerui
OpenAPI JSON [JO0https://hostname:port/api/openapi
00000000000 AP OO
HO0000000000/0000
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+ 00000 0000000000 AP O000

00000 000000000 AP 000000000

TLS 000 00000000 TLS (enable tls: true)
00000 0000 APl 00000000

00000 00000 AP O00000

00000 00 AP DO0000000CO

0000

# 00 curl 00 APIOOOOOOOOO
curl -k https://localhost:8444/api/health

# [0 Swagger [
https://localhost:8444/api/swaggerui

0oooooa

1. (00 API]

listen_ip: "127.0.0.1" # QO0000O00OOO
enable tls: false # 000000 HTTP

2. [0 API [] TLS[]

listen ip: "0.0.0.0" # 00000
enable tls: true # [J[] HTTPS
hostname: "api.operator.com"

3. 00/000



listen ip: "0.0.0.0"

enable tls: false # 00000 HTTP
port: 9094 # 00000
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* 0000000 DOCOO0000000000 root OUO0OOOC < 1024 000

TLS (00 00000CO000Oo0oCooo
00000 HOototoooooo0oa
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000000 00 hostname 00000000 (CN) O SAN O0
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000 (LEMF) 00 X1 000000O0TAS 00 X2 00 SIP OO0TAS 00 X3 0000000

0ooa

0o 0o

X1 [i000o0ooooa

X2 00000000 (SIP 0000 Ts 33.128
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X3 (00000 (000000 RTP/AP O00)
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0o 0d

000000 X1 (0o)

000000 X2/X3 (00)

TAS [NE J POy
X2 Clienk ——XZ: SIP IMSMessags xIRI
X1: prowision target—e X1 Server
Fre=SWITCH miedis RTP captune—& X3 Clienk -X3: RATF{IP packets
— .
.,
LEMF j Mediation

0 config :tas, :li O000C0OO00OOO config/runtime.exs OO00OO00OOOOCOOCOO
0000 enabled: true (J00000000CO00COOO0CO



https://www.etsi.org/deliver/etsi_ts/103200_103299/10322101/
https://www.etsi.org/deliver/etsi_ts/103200_103299/10322102/
https://www.3gpp.org/DynaReport/33128.htm

config :tas, :1li,
enabled: true,
ne identifier: "tas-poi-01",
ne ip: "198.51.100.60",
media iface: "eth0",
tcpdump path: "/usr/bin/tcpdump”,
x1l: [
enabled: true,
port: 8443,
tls: |
certfile: "/etc/omnitas/li/x1l-cert.pem",
keyfile: "/etc/omnitas/li/x1l-key.pem",
cacertfile: "/etc/omnitas/li/lemf-ca.pem"
]
I
x2: [enabled: true, address: "192.0.2.10", port: 12345, tls:
false],
x3: [enabled: true, address: "192.0.2.10", port: 12346, tls:
false]

0o
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tcpdump path
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[ Y |
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TAS [0 X1 0000LEMF O0000O000000TLS 0Ooo0o (Ts 103 221-1 (0 7.2.2.1)000000
allow insecure: true[00000000CCOOOOO

0d 0o 0 0o 0d
enabled aog 0 false  [J0 X1 OO0
port 0 [ 8443 X1 0000 TCP OO0
tls BBD o - X1 0000 TLS dooood O
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00 a0 - - a0
. 00
certfile - i - J00000000O0OO PEM OO0
: a0
keyfile - 0 - 00000000000 PEM OO0
a0 ] OO00000000CO0000O0000000000O TLSOonooO

cacertfile 0 []

0o TLS[

X2 [ X3 [

TAS [0 X2 0000 X3 0000X2 0000 SIP 0000 TS 33.128 iMSMessage xIRI O0000X3 [
000000000 RTP/IP OOOOCOTS 33.128 [0 7.12.6.301Pv4 000000 5 O 1Pve 000 60000

Oo00o0o00o0

0d 0o 0d 0o

enabled 000 [ false Uooooo

address (I o - LEMF (000 1P 0000000
port H 0 - LEMF [JO0 TCP OO0
O00oo0 000 true O TLS 000O0OOOCOOO TLS 00O0OOO
tls [ false
NN 0 false 00000 TCPO
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0O0000TAS DO000000000000EC0OO00000000000COO00000000000000OTAS doooon
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0000000000000 [

SIP (1000

Ansible 0000000000 XML 00000000 Gateways (JO0000COO0OC00OCO

CSCF J0000000ODOCOODOEOOCOOb0000CD e DO0ODDOCOO/SBCOO MT 00000000000
CSCFMO 00000000 allowed sbc source ips [1 allowed cscf ips[]

00 - 0000000 TAS 0000000 MO 00000 MT 000000000 TAS 1P 00000000 1P 0000

config :tas,
allowed sbc source ips: ["10.5.198.200", "203.0.113.36"],
allowed cscf ips: ["10.8.3.34"],

00 Web UI000COO000OCOO0O0OO

* SIP 0000000000000

e SIPO

* SIP 0000000000

* 0da

 Ping 0000 S!P OPTIONS 000000000 SIP OPTIONS[
* JO0d0OoOdoOoOdoddodooca

* 000/ 000 /7 000000 / 0o0co0o0

e [0 SIP OPTIONs ping 000000

e SIP OPTIONS ping [0

0 detail 000000000



000000

000 XML 0000000000000 seCOOoon PSTN OO0 SIP 00000

0oooooa

<include>
<gateway name="carrier trunk">
<param name="proxy" value="203.0.113.50;transport=tcp"/>
<param name="register" value="true"/>
<param name="caller-id-in-from" value="true"/>
<param name="username" value="trunk user"/>
<param name="password" value="secure password"/>
<param name="register-transport" value="tcp"/>
<param name="retry-seconds" value="30"/>
<param name="ping" value="25"/>
</gateway>
</include>

0oooooo

<include>
<gateway name="sbc static">
<param name="proxy" value="198.51.100.10"/>
<param name="register" value="false"/>
<param name="caller-id-in-from" value="true"/>
</gateway>
</include>

aooo
0000

name [J[JJJ000

* (000000000
e J0I0O00O0O0OO0OOO sofia/gateway/name/destination

* [J00<gateway name="my trunk">

proxy



* SIP O0/00 1P 000000
+ (0000000000

* 000
o value="203.0.113.50" 0000 50600UDP[]

o value="203.0.113.50:5061" JOJ00000
o value="203.0.113.50;transport=tcp" JTCP 00O
o value="203.0.113.50:5061;transport=tls" [JTLS OO0 5061[]

register

e 0000000 SIP REGISTER

e [([0true | false

* Q000000000000 true

* 000000 1P 0000000 false

0ooa

username

* SIP 00000
[ REGISTER 0000000

* [ register="true" 0000
e [JO0value="trunk account 123"

password

SIP 0000

Oooooooa

00 register="true" QU000
000 value="MySecureP@sswOrd"

realm

* SIP 0000
* [0 - 000000o0a

* 0value="sip.carrier.com"



auth-username

* 0000000000000 username [0
« 000 - 00000000 auth 0 From 000000000
e [JU0value="auth user 456"

0ooa

register-transport

» 00000000
e Odudp | tcp | tls

000 proxy OUOCOOOOOCO
e JO0value="tcp"

register-proxy

* [O0O0OOOOOOOoOOOOO0a
* [000000OOO0O0OOOOOOO

* [Q0value="register.carrier.com:5060"

retry-seconds

* J0000000000a
* (JOose

e (005 [] 3600
e [lvalue="30"

expire-seconds

* JO00000O000OO
* [00seee 1 OO0

* (00000000000
 [00value="1800" 30 000

caller-id-in-from

* [ SIP From 00000000



O0true | false
true [JFrom JO00000COO00COCOOOCO
false[JFrom 00000000

000 DO000000000 true
O00value="true"

0000
ping

e [J N [JOO SIP OPTIONS ping

Ho00o0oooooa
00o000ooo e fooa
0ooo15 0 ee [

00000 v 0ooa *Ping 00"
OO0 value="25"

ping-max

 0000000000C ping OO0OOOOOO
* (000 ping OOOO
e [Jvalue="3"

0oooto

extension

* [O000000OOCOOOOOO

* 0000 - DOdtooooooo
e [0value="+12125551234"

extension-in-contact

¢ [ Contact 000000
e O0true | false

e [J[]false

* [J00value="false"



contact-params

* 0000000 Contact ]
* [0000000OO0O

* [JO0value="1line=1;isup=true"

0ooa

from-user

* [0 From (00000
* [O0000O0OOOOO0a
* [JU0value="trunk pilot"

from-domain

* [0 From 0000
* 00000000

e J00value="my-domain.com"

outbound-proxy

« [0 SIP 0000000
* [ proxy [0 - 00 Route [

* [J00value="edge-proxy.carrier.com:5060"

context

* JODOO00000CCOOOOO
* 00public
* 000000000000

e [J0value="from-carrier"

channels

* JO000000OO0
* 000000
* 000000



e [JJvalue="100"
dtmf-type

« DTMF OJ00O0O

00 rfc2833 | info | inband | auto
000 rfc2833 0000

rfc2833[JRTP JO00O0O0OO
info[JSIP INFO [

inband [J0000
U0 value="rfc2833"

codec-prefs

* JI000d0oOCO0
* 0000000000
« [O0value="PCMU,PCMA,G729"

* 000000 PCMU D PCMA[1G729 [JAMR[JAMR-WB[1G722[]0PUS

rtp-timeout-sec

[0 N 00000 RTPOOCOOCO
* 0ooefooo

(0000000
e [0value="120"

rtp-hold-timeout-sec

+ (00000 RTP OO0O0OO
* (0060000
* [J00value="1800"[30 000

SIP [JO00
sip-port

* 00000000 SiP o0
* JO0000000O



* 000
« [[0value="5060"

rtp-ip

* RTP 0000 1P 00

* 00000000 RTPIP
* [J00value="10.0.0.5"

register-proxy-port

* 0000000

* [O0000000COO0OOO
 [0Qvalue="5061"

contact-host

* [0 Contact 000000
* [0 NAT 00000

* [JO0value="public-ip.example.com"
distinct-to

* 000000 URIOOO To O
e ([0true | false

0000000
e [J0value="false"

cid-type

e [] Remote-Party-ID [J P-Asserted-ldentity 000000000
00 rpid | pid | none

rpid [JRemote-Party-ID []

pid[JP-Asserted-ldentity []

000 value="pid"

extension-in-contact



e 0000000 Contact URI
e ([0true | false

e [lvalue="true"

0o

transport JJ000000

oot
Odudp | tcp | tls | ws | wss

0000000000
U00proxy="203.0.113.50;transport=tcp"

00 TLS 00000000 SiP ooobCO00000000O

Oo00o0o00o0



<include>
<gateway name="primary carrier">

<!-- [d0oocad --=>
<param name="proxy"

value="sbc.carrier.com:5060;transport=tcp"/>
<param name="register" value="true"/>

<I'-- 10 -->
<param name="username" value="customer_ trunk 01"/>
<param name="password" value="SecurePasswordl23"/>

<!'-- 00 -->

<param name="register-transport" value="tcp"/>
<param name="expire-seconds" value="1800"/>
<param name="retry-seconds" value="30"/>

</-- 0000 -->

<param name="caller-id-in-from" value="true"/>

<I'-- 10 -->
<param name="ping" value="30"/>

<!'-- 00 -->
<param name="codec-prefs" value="PCMU,PCMA,G729"/>
<param name="dtmf-type" value="rfc2833"/>

<!-- 0000 -->
<param name="channels" value="100"/>

<!I-- RTP (O -->
<param name="rtp-timeout-sec" value="300"/>
</gateway>
</include>

Oo00o0oo0Oo

U0000000 sofia/gateway/name/destination (000000



<!-- 000000 --=>
<action application="bridge" data="sofia/gateway/primary carrier/+12]

<!-- [00o0o -->
<action application="bridge" data="sofia/gateway/primary carrier/${te

<!-- 00000 SIP OOOO -->
<action application="bridge" data="{sip h X-Custom=Value}sofia/gatews

<!-- [00o0oood --=
<action application="bridge"
data="sofia/gateway/primary carrier/${tas destination_ number}|sofia/c

Oo0ooood
Oooooon

[0 username [ password 0000

* [0 proxy 000000

* 00 register-transport 000000000
* Q0000000000000

0000

* [J0 Web UI 000000 (/gw)

e [][] caller-id-in-from JOO0OUOOO0OO0
* 000 codec-prefs OOO0OOCO

* 000000000 SIP O RTP OO

0oooon

* 00000000 ping OO

e [0 rtp-timeout-sec OO0000
* [000000CCODO00O

* (00000000



SBC [JI00000O00O0O

00000000 O000oooosech fhiibotiiotintobiibiioobibintitiobiinootooe - a
00 HSS 000000000 OCs noood

skip diameter lookups 0000000000000

config :tas,
skip diameter lookups: true

0 true (0000

 Sh [JOOHSSOO 00000000OOUDROOMO (000 MT O00C000000CO0CO00000CO
"none" [Jno reply timer [J[J default no reply timer[JO00000O0

hangup case = "none" 9900000000 UNALLOCATED NUMBER[]
* JO00OMOQOO 000 - DRODOOOOOO0OEODOC000/SBC 00000

« Ro [JJJOCSO] 000000000O0CCR-1 / CCR-U / CCR-TOIOOOOOODOOOOO0O00OOOOO
000000000 online charging.enabled -[] skip diameter lookups [] true

000000000000CRe O00OOCO

Oo0oooo0

* (000 O000O0OCOODD falseOo TAS 0OOOCOO00COCOODOOOCOODOOOCOOOO

e 0000 diameter ex [JUUU0 online charging JUOOO0ON0O000000OOOOOOO
SBC 000000000

# 00 TAS 000000
config :tas,

skip diameter lookups: false

# [0 SBC 00 - 00000
config :tas,
skip diameter lookups: true



Sh J000000sh_data_references[]

00000 TAS 000000000000 Sh bata-Reference Q000000000 caller = MO [0

called = MT [00000COOOTAS 000O0OODOOOOOODOOCOO HSS OOODOOOOOODOOOOOCO
5012 UNABLE TO COMPLY [] 5101 OPERATION NOT ALLOWED (000000000000 UDR

0ooa

config :tas,
# 0000000000000000000

sh data references: [
caller: [10, 16, 17, 321,
called: [10, 16, 17, 32]
]

# ... 000000000000
config :tas, sh data references: [10, 16, 17, 32]

00000000000000000 UDR 000 16 00000 ;me /5 mt 000O000OCOOC oo

Hooooo
00000000000000000
000000000

00000000000 Re OOOOOOOOOCOOOOOOCO



DDDDDD




config :diameter ex,
diameter: %{
service name: :omnitouch tas,
listen ip: "10.8.82.60",
listen port: 3868,
decode format: :map,
host: "example-dc0l-as01",
realm: "epc.mnc@O0l.mcc001.3gppnetwork.org",
product name: "OmniTAS",
request timeout: 5000,
peer selection algorithm: :random,
allow undefined peers to connect: true,
log unauthorized peer connection attempts: true,
control module: Tas.Control.Diameter,
processor module: DiameterEx.Processor,
auth application ids: [],
acct application ids: [],
vendor id: 10415,
supported vendor ids: [10415],
# 00000000000 destination realm
# destination realm: "global.destination.realm",
applications: [
%{
application name: :sh,
application dictionary: :diameter gen 3gpp sh,
# [00Sh 000000000 destination realm
# destination realm: "sh.destination.realm",
vendor specific application ids: [
%{
vendor id: 10415,
auth_application id: 16 777 217,
acct application id: nil

application name: :ro,
application dictionary: :diameter gen 3gpp ro,
# JO0ORo 000000000 destination realm
# destination realm: "ocs.destination.realm",
vendor specific application ids: [

%{

vendor id: 0O,



auth application id: 4,
acct application id: nil
}
]
}
1,
peers: [
%{
port: 3868,
host: "example-dcOl-
dra@l.epc.mnc001l.mcc001.3gppnetwork.org",

ip: "1.2.3.4",
realm: "epc.mncOOl.mcc001.3gppnetwork.org",
tls: false,

transport: :diameter tcp,
initiate connection: true

%{
port: 3869,
host: "example-dcOl-
dra02.epc.mnc001l.mcc001.3gppnetwork.org",
ip: "1.2.3.44",
realm: "epc.mncOOl.mcc001.3gppnetwork.org",

tls: false,
transport: :diameter tcp,
initiate connection: true

0oooon
0000

« service_name [00000000000000000

o 00 :omnitouch tas

° 000000000
* listen_ip (000000OCO000CO 1P OO



o [J0"10.8.82.60"

o OO0 "0.0.0.0" 00000000
° (0000000 1P

listen_port 000000000 TCP OO

° (000000 3868
° 000000000

host [I1NNIIOO0000O0OOOO0

o 00 "example-dcOl-as01"
o [] realm JJJ9 € Origin-Host AVP

o (000000000
realm 00000000000

o 00 "epc.mncOO1l.mccOO1.3gppnetwork.org"
o [ Origin-Realm AVP

o (000 3GPP 000ODOO
product_name JJJ000CER/CEA 000000000

o [0 "0mniTAS"
o (0000000

request_timeout [J10000000OCO0000OCOO0OO

o (00500005 00
o (U000U000OOOO0O

peer_selection_algorithm (000000000000000000000

o [J0:random | :round robin | :priority
o :random (0000000
o :round robin 0000000000

vendor_id [JJ003GPP 00 ID

o [0 3GPP [0 ID[J 10415



o [0 Vendor-Specific-Application-Id AVP

0oooooo

destination realm 000000000000 Destination-Realm AVP[[] AVP 0000000
ODRAOOOO0OOO0O

Ooooooon

1. J00000000O00O0CO00O0000C0000 destination_realm
2. 000000000000 destination realm
3. ID000000DD€€00000000000 realm [

0oooo



# [0 1000000000000CO
config :diameter ex,

diameter: %{
realm: "epc.mnc@O0l.mcc001.3gppnetwork.org",
applications: [
%{
application name: :sh,
destination realm:
"hss.epc.mncO01.mccOOL1.3gppnetwork.org",

# ... 000

application name: :ro,
destination realm:
"ocs.epc.mnc001.mccOO1.3gppnetwork.org",

# ... 00O
}

# [0 20000000000000000000

config :diameter_ex,
diameter: %{
realm: "epc.mncOO0l.mcc001.3gppnetwork.org",
destination realm: "dra.epc.mnc001l.mcc@01l.3gppnetwork.org", #
0000000000
applications: [
%{
application name: :sh,
# 00000O0"dra.epc.mncOO@l.mccOO1.3gppnetwork.org"

application name: :ro,
destination realm:
"ocs.epc.mnc001.mccOOL.3gppnetwork.org", # [0
}
]

# [0 3000000000000000
config :diameter ex,

diameter: %{
realm: "epc.mncOOl.mcc001.3gppnetwork.org",



# 000000000000
applications: [

%{
application name: :sh,
# 00000000 "epc.mncOO1.mccOO1.3gppnetwork.org”

}
]
}

0o0oooooa

« (00000000 sh 00 HSS 0 Ro 000000 OCS O
« DRA [JI00 DRA [00000000OOC0O0000OCO

* [O000O00ODOOOOOOOCOOOOOn

* [O0O0O0OOCOOOOOOOCOOOOOOOCOOOOOn

0ooto

0000000 destination realm

v (00000)
00 destination realm

+ (00000)
0o

J00000000000000000 pestination-Realm AVP[]

(0000 Web Ul [ Diameter [JJ[JJ[] Diameter 000000



00000 Web UID Sh 0000000 sh 00000CC Sh 0000000

FreeSWITCH [JJ00[]

FreeSWITCH 000000000000000000000C00€<€00 JSON 000000 TAS 0000000000
000 TAS 0000000000 FreeSWITCH 000 /togs O0O0OOO

00000 config/runtime.exs

config :tas,
freeswitch log: %{
path: "/var/log/omnitas-freeswitch.log",
level: :notice

}
0000

* path (JO0)0OFreeSWITCH O00000000CO

o OO00"/var/log/omnitas-freeswitch.log"

° (000 TAS 0000
° [0000000CO00000 50 MBOOO 5 0000

» level ()0 FreeSWITCH 00000000

o (000 :notice
o (OO0 Erlang :logger [][] :debug, :info, :notice, :warning, :error,
0



o 0000000 = info0OOOOOOCOOOOCOOOCOOO

HO000000000OC0O0OD0O



[

XML [0000000000CODOODO0oo0o0on

jond
0000

* 0
* 0
* 0

Hooooo

* [
* 0
* 0
* 0

* [
* 0

- 0000000

- SIP 0000000
- 00000000000

- E.164 [000000000C0OO
- 0000000000000

- 00000000 MSRN/HLR 0

- 000000 OCS 0O

- J0000000CODooCL 0
- J0000000000000D/Oa

- 00000000000

- J00000000000

- 000000



00000 / 0o0a

TAS (000000 XML 000000000 XML 00000000 TAS 000 0o000otOoootoootOooooO
00000000000CO0000000000000000SS 7 foonammet / IMPU [0000000000C

000000 priv/templates 000000

* mo dialplan.xml - 0000000000
e mo emergency dialplan.xml - (00000000000
 mt _dialplan.xml - J000000000

0000 Web Ul 000000000

0 XML 00000000000 TAS 0O0000000000CO00OCO0DO0D0oDODOODO000000o00



:mvrrE]
'\_\ _ __J/f
l
e OmniCore OmniCall  OmniBRAN  OmniCharge  Platform
X 0000 =
- 5GCw - - - -
MO MT oo
{ '

mo_dialplan.xml

mt_dialplan.xmil

‘ mo_emergency_dialplan.xmil

ooood.
0O0oo XML

Ro OO?
0000000000

\
T

0 B-0.
00 Sh/oo0 CF 0o

CCR-IfCCR-U/CCR-T

no ‘
OOn On-Met/SBC/Trunk
{msm Oooooo)

Oooo/oo0

ye

0
/ .. \\..

{
Onnn / Onnoon |

| 200 OK / BYE |

‘ 00O PSAPIGW



FreeSWITCH XML [J00000
OmniTAS [JO0 FreeSWITCH (0000 XML 0000000000000000000000000
0000000000000000

0ooa
0000000 00 0 00 0 00 0o

<extension name="description-of-what-this-does">
<condition field="${variable}" expression="regex-pattern">
<action application="app name" data="parameters"/>
<anti-action application="app name" data="parameters"/>
</condition>
</extension>

00 H0O0OoO00OoOODOoOOoOODOo0a

0oooooa
O000000000C0000C0000C00€ € 0000009 00000000000

0o0oooa

<condition field="${tas destination number}" expression="2222">
<action application="1log" data="INFO JO00000OOCO"/>
</condition>

0oooooa

<condition field="${tas destination number}"
expression=""(2222|3444|3445)%">

<action application="1log" data="INFO JO0OOO"/>
</condition>



0ooo0ooooo

<condition field="${tas destination number}" expression=""1(8[0-9]
{9})$">

<!-- 00100809000 -->

<action application="log" data="INFO J000O0OOO: $1"/>

<action application="bridge"
data="sofia/gateway/trunk/${tas destination number}"/>
</condition>

0oooo

<condition field="${tas destination number}" expression=""00">

<!-- 00 66 00000000000 -->
<action application="1log" data="INFO OO0O0OOCOO"/>

</condition>

0000

<condition field="¢{msisdn}" expression=""5551241[0-9]{4}$">
<!-- [0 55512410000 [] 55512419999 -->
<action application="1log" data="INFO [JO0O00"/>
</condition>

0ooooo
00 H000000000O0 Oototooooa



<condition field="${cli withheld}" expression="true">
<!-- [0 CLI 000000 -->
<action application="set"
data="effective caller_id number=anonymous"/>
<action application="set"
data="origination privacy=hide number"/>

<!/-- 00 CLI Qoooooog: - -=

<anti-action application="log" data="DEBUG CLI OOO0"/>

<anti-action application="set"
data="effective caller id number=${msisdn}"/>
</condition>

continue="true" [
OO00000000R0000000R000000000000 continue="true" (UO0000O0COO0OO

00 continue 00000

<extension name="First-Check">
<condition field="${tas destination number}"
expression=""(.*)$">
<action application="1log" data="INFO [JOO0OO0O"/>
</condition>
</extension>

<extension name="Never-Reached">
<!-- [0000000000oDO0OCO --=
<condition field="${tas destination number}"
expression=""(.*)$">
<action application="1log" data="INFO [JO0O0OO0"/>
</condition>
</extension>

(] continue="true":



<extension name="Print-Vars" continue="true">
<condition field="${tas destination number}"
expression=""(.*)$">
<action application="info" data=""/>
</condition>
</extension>

<extension name="Check-Balance" continue="true">
<condition field="${hangup case}"
expression="0UTGOING CALL BARRED">
<action application="1log" data="ERROR [O0O0"/>
<action application="hangup" data="${hangup case}"/>
</condition>
</extension>

<extension name="Route-Call">

<!-- (U000oOooag -->
<condition field="${tas destination number}"

expression=""(.*)$">
<action application="bridge"
data="sofia/gateway/trunk/${tas destination number}"/>
</condition>
</extension>

(0 continue="true" [

* 0000/0000
* [00000o0OO0a
* (000000000

aood
0000

answer - [J[JJJ000 200 OK[]

<action application="answer" data=""/>

hangup - 00000000



<action application="hangup" data="NORMAL CLEARING"/>
<action application="hangup" data="USER BUSY"/>
<action application="hangup" data="NO ANSWER"/>

bridge - 000000000000

<!-- [0o0ood -->
<action application="bridge"
data="sofia/gateway/trunk/+12125551234" />

<!-- [66000000000000000 -->
<action application="bridge" data="{absolute codec string=AMR-
WB,AMR,PCMA}sofia/internal/sip:user@domain.com"/>

<!-- 00000 -->
<action application="bridge" data="
{originate timeout=30}sofia/gateway/trunk/${tas destination number}",

0oooot0

set - 00000

<action application="set" data="my variable=my value"/>
<action application="set" data="sip h X-Custom-
Header=CustomValue"/>

<action application="set"
data="effective caller_id number=anonymous"/>

unset - 0000

<action application="unset" data="sip h P-Asserted-Identity"/>

export - (0000000 B-legO00000

<action application="export" data="sip h X-Account-Code=ABC123"/>

0oooo



playback - (00000

<action application="playback"
data="/sounds/en/us/callie/misc/8000/out of credit.wav"/>
<action application="playback"

data="$${base dir}/sounds/custom prompt.wav"/>

sleep - (0000000

<action application="sleep" data="1000"/> <!/-- [0 I [ -->

echo - 00000000000

<action application="echo" data=""/>

conference - [JJ00000

<action application="conference"
data="room-${destination number}@wideband"/>

O000OCTAS ESL 00000

00000 TAS 00 ESL 00000000000 FreeSWITCH [J voicemail O00000000/00/000000
Oo0Oo0odOobotOo0oon O

<!-- [0000oOo0oooag . --=

<action application="set" data="tas vm mode=deposit"/>

<action application="set" data="tas vm mailbox=${msisdn}"/>
<action application="set"

data="tas vm caller=${effective caller id number}"/>

<action application="socket" data="127.0.0.1:8084 async full"/>

<!-- [0000oOooag - -->
<action application="set" data="tas vm mode=retrieve"/>

<action application="set" data="tas vm mailbox=${msisdn}"/>
<action application="socket" data="127.0.0.1:8084 async full"/>



0oooot0

log - (00000

<action application="1log" data="INFO 00000 ${msisdn} [OOO"/>
<action application="1log" data="DEBUG [:

${tas destination number}"/>

<action application="log" data="ERROR [000000O: ${hangup cause}"/>

info - (00000000000

<action application="info" data=""/>

0ooa

say - 00000000

<action application="say" data="en number iterated
${tas destination number}"/>

send_dtmf - [J[] DTMF [

<action application="send dtmf" data="1234#"/>

oot
0o0oooa



<extension name="Emergency-911">
<condition field="${tas destination number}"
expression=""(911|112)%$">
<action application="1log" data="ALERT [0 ${msisdn} J00O0OO"/>
<action application="answer" data=""/>
<action application="playback"
data="/sounds/emergency services transfer.wav"/>
<action application="bridge"
data="sofia/gateway/emergency gw/${tas destination number}"/>
</condition>
</extension>

0o00o0o00a

<extension name="Check-Credit">
<condition field="${hangup case}"
expression="0UTGOING CALL BARRED">
<action application="answer" data=""/>
<action application="playback"
data="/sounds/out of credit.wav"/>
<action application="hangup" data="CALL REJECTED"/>
</condition>
</extension>

On-Net [] Off-Net [J0J0J0 HOMER X-CID 000



<extension name="Route-Decision">
<condition field="${on net status}" expression="true">

<!-- On-net: [0 TAS 00000 MT OO -->

<action application="log" data="INFO [JJ0J0 on-net [OO"/>

<action application="set" data="sip copy custom headers=false"/>

<action application="bridge" data="{sip h X-
CID=${original call id},absolute codec string='AMR-
WB,AMR,PCMA,PCMU"' }sofia/internal/${tas destination number}@${local ig

<!-- Off-net: 00 SIP [0 -->
<anti-action application="log" data="INFO 00O off-net"/>
<anti-action application="set" data="sip copy custom headers=fals
<anti-action application="bridge" data="{sip_h X-

CID=${original call id},absolute codec string='AMR-

WB,AMR,PCMA,PCMU' }sofia/gateway/trunk/+${tas destination number}"/>

</condition>
</extension>

000 sip_h X-CID OO00000OODOO {sip_h X-CID=...} O00000OOC setQod
sip copy custom headers=false 0000 set 000 sip h 0000000000000
aoood O

0oooo 10 god

<extension name="CLI-Privacy" continue="true">
<condition field="${cli withheld}" expression="true">
<action application="set"
data="effective caller_id name=anonymous"/>
<action application="set"
data="effective caller id number=anonymous"/>
<action application="set"
data="origination privacy=hide number"/>
</condition>
</extension>

Oo00o0oo0Oo



<extension name="Try-Bridge-Then-VM">
<condition field="${tas destination number}"
expression=""(555124115\d{2})$">
<action application="set" data="call timeout=30"/>
<action application="bridge"
data="sofia/internal/${tas destination number}@domain.com"/>

<!-- 00000000000000OTAS ESL 000000 voicemail.md -->
<action application="1log" data="INFO 0000O00OCCOO"/>

<action application="answer" data=""/>
<action application="set" data="tas vm mode=deposit"/>
<action application="set"

data="tas vm mailbox=${tas destination number}"/>
<action application="set"

data="tas vm caller=${effective caller_id number}"/>
<action application="socket" data="127.0.0.1:8084 async

full"/>

</condition>
</extension>

0oooooa



<extension name="Local-Numbers">
<condition field="${tas destination number}" expression=""([2-
91\d{2})s$">
<!-- 3 0000 200-999 -->
<action application="log" data="INFO JO0O0: $1"/>
<action application="bridge"
data="sofia/internal/$1l@pbx. local"/>
</condition>
</extension>

<extension name="National-Numbers">
<condition field="${tas destination number}"
expression=""555\d{7}$">
<!-- (000og -->
<action application="1log" data="INFO JOO0OO"/>
<action application="bridge"
data="sofia/gateway/national trunk/${tas destination number}"/>
</condition>
</extension>

<extension name="International">
<condition field="${tas destination number}"
expression=""00\d+$">

<!/-- [0 00 0J00oooag -->
<action application="log" data="INFO [OO0OO"/>

<action application="bridge"
data="sofia/gateway/intl trunk/${tas destination number}"/>
</condition>
</extension>

0ooon
0000000000000

* FreeSWITCH 000000

* FreeSWITCH mod_dptools[]

(00000
0oa)

* 00000000


https://freeswitch.org/confluence/display/FREESWITCH/Dialplan
https://freeswitch.org/confluence/display/FREESWITCH/mod_dptools
https://freeswitch.org/confluence/display/FREESWITCH/Regular+Expression

* 00000

FreeSWITCH wiki 000000000009 000000000000000

Hooooo

0 XML 00000000 TAS 000000

0ooo0oootooo
0oot0

e destination number - 00000000
e tas destination number - 00000000
» effective caller id number - 000000

U00COCDR 0000

e tas direction - CDR [QJ0000O0OMOOMT [J UNKNOWN
* tas disposition - [J0000000mo Omt[Jemergency [ conference

0000000000000 ESL (uuid_setvar) 000 A-leg 00 0000000000000 OOOOOOOCOCOO
S-CSCF [0 INVITE [ FreeSWITCHJOOOO direction 000000 inbound [JCDR [[]
(0 MO [] MT[]

00000000000
1 0000 Authorization (] tas_direction
: MO 0 IP 0000 CSCF MO
:mt 0 IP O000 SBCOOOOO on-net B-leg[] MT
:emergency 00 URN / 00000000 MO

:conference IMS 0000 INVITEQODOOOO MO


https://freeswitch.org/confluence/display/FREESWITCH/Channel+Variables

000000000 :credit_exhausted [UU0O0OUOCO0 DOOOODOUOCOOOOOOO

00 CDR O000000000000O00C COR OO0 Ocdr_sqlite / cdr_csv 00000000000
OmniCore ansible applicationserver [J0Jcdr sqlite.conf.xml 00 + QO0O0O0O

cdr 000 00000000 A-leg0000000C00000B-leg OO0 bleg_uuid 000

0ooa

e hangup case - "none"

e ims private identity - (00000
e ims public identity - JO0O000
e msisdn - 0000000 +0

e imsi - 000000 IMSI

e ims domain - (0000000

MT (0000000

e ims_private_identity - 000000

* ims public identity - JO0000

* msisdn - (000000 +0

* msisdns - (0000CCO0000000C +0000000
e imsi - [JO00000 IMSI

e ims domain - (0000000
e call forward all destination - CFA [J00 "none"

e call forward not reachable destination - CFNRc [0

e scscf address - S-CSCF [@€€[ "none"

e scscf domain - S-CSCF [J[J "none"

* no _reply timer -[J0000

* hangup case - "none" [] "UNALLOCATED_NUMBER"

e msrn - [0 PRN [1 MSRNOOOOOOOOO SRI OO0000COOC0OOCOOCOOOO
* tas destination number - (0000000000 MSRN 000000

MO (0000000

* hangup case - "none"[]"OUTGOING_CALL_BARRED" ]
"UNALLOCATED_NUMBER"



e ims private identity - 000000

e ims public identity - Q00000

* msisdn - 0000000 +0

* msisdns - (000000000CO000C0 +0000000

« imsi - 0000000 IMSI

e ims domain - (0000000

* allocated time - OCS QU0000000COOOOO

e cli withheld - "true" [J "false" 000

e on_net_status - "true" [J "“false" 000000000O0OC

e original call id - [0 UE OJgg A-leg SIP Call-IDO00 HOMER X-CID [] B2BUA
Ooo0a

e msrn - 00000 MSRNOOOOO

* tas destination number - MSRN (0000000

joad

000000 emergency_call_codes [JUO0000O000OCO00COOO0

0d
000 TAS @<€0000000000000

0000

* emergency call codes: [JUOOOOOOOOO0

* 00000 "911*00000" 112" 00000" 000" diioun0™ 999 " iiinn " sos "
e JO00O0O SIP OO0 URNOOO <urn:service:sos>[000000

* (000000000 Dooo 0a

0oooon

e 00000 [911*, "933"] - 911 0O0OOCO933 00O
* 00000 [*112*, "999"]

0000000 [teeet, "1e6"] - 000 0000000106 OOOOO0
« 0000 ["911", "112", "000", "sos"]



Oo0oooo0
0o00ooooa

1. SIP URI [0 URN[I] <urn:service:sos> [J[] "service:sos" [] URI
2. 00000000 Caller-Destination-Number 000 emergency call codes 000

00 0000 0000000o0oooo0oa

0000
N
s [ T
0000000
1. 0000 TAS

2. Je<0000000000000

3. J000000000O
o OO00OO0O :emergency

o [ mo emergency dialplan.xml [

o {000 OCs 00
o (0000 PSAP (IO
4. 0000 call type: emergency [][]

0oooon

0 priv/templates/mo_emergency dialplan.xml O000000COOOO00COOCOOOCOOCO
000000 PSAPOOO00OOCOO0OD SIP URIQ

Hoooooooa



<extension name="Emergency-S0S">
<condition field="${destination number}"
expression=""(911|912|913|sos)$">
<action application="1log" data="ALERT [0 ${msisdn} J00O0OO"/>
<action application="answer" data=""/>
<action application="bridge"
data="sofia/gateway/psap gw/${destination number}"/>
</condition>
</extension>

0ooa

* (00000000000 "ses™ OO0 SIP URN OO
00000000000000000000911011200000009990
Oo00o0oo0oooooa

00 OCS 0000000000000 skipped regex 00
00 PSAP [0 00000CO00O

00000000 0000000 @ @€

IVR ]
IVR [0000000000C00 DTMF 000000000000 XML 000000000000 ive 00000O0OO

00 IVR O

1. ] hosts/<environment>/group vars/ivr menus/ [0 XML 00O



<include>
<menu name="my menu"

greet-

long="%$${base dir}/sounds/en/us/callie/misc/8000/my greeting.wav"
greet-

short="$${base dir}/sounds/en/us/callie/misc/8000/my greeting.wav"
invalid-sound="silence stream://250"
exit-sound=""
timeout="5000"
max-failures="1"
max-timeouts="1"
digit-len="1">

<!-- [0000oOoo0ooog. -->

<entry action="menu-exec-app" digits="1" param="playback
$${base dir}/sounds/optionl.wav"/>

<entry action="menu-exec-app" digits="1" param="bridge
sofia/internal/100@$${domain}" />

<entry action="menu-exec-app" digits="2" param="playback
$${base dir}/sounds/option2.wav"/>

<entry action="menu-exec-app" digits="2" param="bridge
sofia/internal/200@$${domain}" />

<!-- [00o0oooog - ->
<entry action="menu-exec-app" digits="timeout" param="bridge
sofia/internal/default@$${domain}"/>
<entry action="menu-exec-app" digits="invalid" param="bridge
sofia/internal/default@$${domain}"/>
</menu>
</include>

2. 0000000000

<extension name="my ivr extension">
<condition field="destination number" expression=""1234%$">
<action application="answer"/>
<action application="ivr" data="my menu"/>
</condition>
</extension>



3. [J00 Ansible [[]

0o

0o 0d

name 00000 ivr 000OOOOCOOOOC

greet-long 000000000000

greet-short 0ooo000ooooo

timeout Ho000ooO

max-failures 000 invalid 00000000000

max-timeouts [J00 timeout JUO0O0OOO

digit-len 00000000

0o

0000 action="menu-exec-app" [UOO000COO0COOOOOOCOOOOOOCOOCO

0ooa 0o

digits="1" 000000 1 000

digits="timeout"  [0000COO0OCOOOC

digits="invalid" [000000000O0COO0O

0000000 playback[dbridge[Jtransfer[Jhangup



Jobo0o0tOtotototon

0000000OD00OOODOODO0DO0DOO0O000D MO [ooon TAS OO MT [oiioooioootoog
MT 00000000000CO0000000 MSRN 0000000000000

0ooo MO 0o MTO

00 MT 000000000

* 000000000000

* (0000000000

* 0000000 MSRN 00
+ 000000000

0 MT 000000 TASOO

I000000000CFUOCFBOCFENRY[JCFNRc]
0/000000000

CS 000000 MSRN 00

HO00000000

0000000000

ad

MO [O00CD0OO00CD0O00OD TAS DD0O000CDO0O0O0O TAS 0O0OTAS 000000 MT Oooood
mt dialplan.xml JO00000

0ooo0ooon



<extension name="0On-Net-Route">
<condition field="${on net status}" expression="true">
<action application="1log" data="DEBUG [JJ MO OO0 - 0OOO TAS" />

<!-- [0000o00od - -=
<action application="set" data="sip copy multipart=false"/>

<action application="set" data="sip h Request-Disposition=no-fork

<!-- [00 TASOOO MT 000 -->
<action application="bridge"
data="{absolute codec string='AMR-

WB,AMR,PCMA,PCMU' ,originate retries=1,originate timeout=60,sip invite
/>

<action application="hangup" data="" />

</condition>

</extension>

0000

* ${sip local network addr} - TAS IP J00000160.179.3.60(]
* ${tas destination number} - 000 MSISDN

* sip invite call id=${sip call id} - 0000 ID O0OOO

e sip copy multipart=false - 0000000

e sip h Request-Disposition=no-fork - 00000

SIF URI = — d mmom
UM SESIDE 505
MO INVITE 3 .
m
emergency callcodes < [ | mmm
- yes—s  mMa_emengency_dialplanam L — » [ PSAF GW J URI

e TAS IPO00016.179.3.660 000000 allowed sbc source ips 00000
« (000 TAS J0000000CO MT OO0



* 00000COTAS 0O0oooooCOO00oooag

MSRN [][] 2G/3G 0000000

00000 2G/3G 00000CSOO00O00O0OTAS 0000 MSRNOOOOOCOOOOOOOOCOOOO0O00C0OoO
00 MSRN 0000000000

000 MSRN([]

MSRN{II00C0O0C0 0000000 V0RODOOOOOOOODODOOODOODODOOooooODoobooooUoa
0 CS 000000000ooOnoO

MSRN (000

TAS [0 S57 MAPIIIOOCO00ODO00DOOO MSRN 000



000000 MT 000 MSRN 00

MSRN []

RN



D/ \D
000

0 1 000000COOSRIO

TAS [0 SS7 MAP [0 HLR 000000000000
SRI (0000

1. SRI (U000 MSRN - (00000 MSRN 000

o [JOOOOMSISDNOGMSCIMSI [] MSRN
o [0 MSRN[ 61412345678 (00000000000

2. IMSI + VLR [0 - 0000 CS 00000000 PRNO

o (O00OMSISDNGMSC[IMSI [] MSC/VLR ©@€[]
o 00000 €S 000000000 MSRN

3. [ IMSI[D VLR - 00000 €S 00000 IMS/PS[]

o 00000OMSISDNOGMSCIMSI
° 000000 IMS/4G 000000 €S 000

4. 000000 - SRI 000000



° JO000000CO00ODO0000000O
° (000000000

0 2 000000OCOOPRNE- 0000

[0 SRI [0 IMSI + VLR [ MSRN[TAS [J VLR [ PRN [J0000 MSRN[]

VLR 0000000000 MSRNOOOOOOO TASOO MSRN O000000000CO00

00 PRN [J00 MSRN 61412345678

UOO00O00 msrn

00 TAS 00 SS7 MAP 000 MSRNOO MSRN J00000000OMT 000000000000

god ${msrn}

000 00000000 + 0 E.1e4 000

000 "61412345678" (UUOU0OOCO
000 000000 €S 0000

000ooo o MT 0000000 HLR 000000

[0 mt_dialplan.xml [J[JJJ MSRN
MSRN 000 MT 000000000000000000000

poooood

1. 00 MSRN{JOOOO msrn 000O000COO0O

2. (000000
o 000000000000 10 0

o (U0bUOfObOOoOOtOoOOon

3. 000 MSRN[JQJ CS 00000000 MSRN
o [ ignore early media=ring ready 0000000

o JO000000AMROOOOOPCMA/PCMULONCONO
o [0 sofia/gateway/CS Gateway/+${msrn}

4. J00000OD000OODOODO0O00O0oG



0ooo0ooon

<extension name="Route-to-CS-MSRN" continue="false">
<condition field="msrn" expression=""(\d+)$">

<!-- (000 -->
<action application="set" data="progress timeout=10" />

<action application="set" data="bridge answer timeout=%${no reply

<!'-- [0 ¢S 00000 MSRN - ->
<action application="bridge"
data="
{ignore early media=ring ready,absolute codec string='AMR,PCMA,PCMU',

/>

<!-- [0000oOO00/0000 --=>
<action application="bridge"
data="sofia/internal/${call forward not reachable destination}¢
</condition>
</extension>

i

1. MSRN (000 - O000000000
2.[J €S [0 - MSRN [0 2G/3G 0000000 VoLTE/IMS [

3. MT (00000 - MSRN 00000 IMS 000000

4. 00000 - 00 MSRN 000000000000000
5. HLR [JO0 Sh - HLR [J0 MSRN 00 Sh 00000

il

000 TAS 00000 SS7 MAP 00

0000

e enabled[][J[][] true [0 SS7 MAP []]

e http_map_server_url _base[][][] SS7 MAP 00 URLOO
00"http://10.1.1.100:5001" []

» gmsc[][]] SRI/PRN OO0000 MSC 000000 "61460000000" [



e timeout_ms[J00000005000ms[

0o 00000000000

Juonoood

00000C000000C0O00000C000000TAS 0000000000C000Sh 000HSSOO SS7 MAP
OHLROOOO HLR 00000

RN
0000000000000
0ooo oo gooo

N0000000C€FU call forward all destination EEDDDDDD
OD000000CFEB[] call forward not reachable destination UO00ooo
e call forward not reachable destination L
[OCFNRy[] B - B ad
Hoooooo call forward not reachable destination oooooo
[JCFNRc[] - - - [

joad

1. Sh JJOHSS[]
0000 D00 HSS 00000000
TAS (00000000 sh 000 HSS O0000C000000CO00000CO000

poooood



e call forward all destination[JCFU 00000 "61412345678" ]

e call forward not reachable destination[JCFB/CFNRy/CFNRc 0000
0"61487654321" []

* no_reply timer[JCFNRy 0000000000 "26" O
2. SS7 MAP[JHLR]
0000 00 HLROOOO HSS 0000000000 USSB/MMI 0000000000000 *21* 0000
TAS 00000000 SS7 MAP [0 HLR 00000/00000000

HLR 000000

e forwarded to numberJ0000000000 "61412345678" [J

« reason[J0000000000000000€ €0
* notification flags[00000000000CO

pooooooooO

00000000 = 00 call forward all destination
e 0000 OOO0O0O0O0O0OO = 0O call forward not reachable destination

Hooodo0
HLR (0000 Sh 00 00000000
TAS [J MT 0000000000000000000

1. 00000 Sh 000 HSS Oooooo
2. (0000 SS7 MAP [0 HLR 0000000
3. JO00OOHLR 0000 sh O

000000 HSS 0000000000C0000D USSh Uoootooo

Huoooo

0 MT 000000



0d

call forward all destination

call forward not reachable destination

no reply timer

0o

* 000000 "none™ OOOOO

+ (000000000000 ~(?tnones) . * 000 "none” 000000

[0 mt_dialplan.xml 00000

00 1000000004 €€ CFU

UO0C000oD00oOioOotOooobodooioooboooon0

0d

"61412345678"

"61487654321"

n 20"

000000 sofia/gateway/ExternalSIPGateway J00 PSTN/O0000

0000

CFU 0o

CFB/CFN
0d

CFNRy [



<extension name="Check-Call-Forward-All">
<condition field="${call forward all destination}" expression=""(7?!
<action application="1log" data="INFO 00000000000 ${call forwarc

<!-- [0000oO0o0ooog: - ->
<action application="set" data="sip h History-Info=<sip:${destine

<!-- 0000 Ib 0D0Oodtoood --=
<action application="set" data="sip call id=${sip call id};CALL F

<!-- [000ooood  -->
<action application="bridge"
data="{absolute codec string='AMR-
WB,AMR,PCMA,PCMU' ,originate retries=1,originate timeout=60}sofia/gate
/>
</condition>
</extension>

0ooa

O000000000CO0000000
0 ;CALL FORWARD UNCONDITIONAL [0 D 0000

00 History-Info OOOOOOOOOC
000000 61412345678 [J CFU 00 61487654321 - 00000000

00 20000/0000000

OO0OC0OOODOOCOONODOOoOODOo0OOn

0ooooooon



<!-- 0000 MSRN [ IMS OO00... -->
<action application="1log" data="INFO [OO0000 - OOOOOOOCOOOO" /=

<!-- [0000oOcooag - ->
<action application="set" data="sip h History-Info=<sip:${destinatior

<!-- [00oodod --=>
<action application="bridge"
data="
{absolute codec string='AMR,PCMU,PCMA',originate timeout=65}sofia/gat
/>

0000

e (00 61412345678 [ CFNRy 000000000 61487654321

* 00000000
e 20 J00000Ono_reply timer(]
* 00000 61487654321 [0JUUUOOOOOO0O0OCO

History-Info Header

History-Info SIPOO000000OO

<action application="set" data="sip h History-Info=
<sip:${destination number}@${ims domain}>;index=1.1" />

0o

e 000000000 ${destination number}
* (0000000000
¢ JU0000000000000

0o0oo0ooa



<extension name="Voicemail Route" continue="false">
<condition field="${tas destination number}"
expression=""(555121|555122)%">

<!-- [000000oOood - ->
<action application="set"

data="history info value=${sip i history info}"/>
<action application="1log" data="DEBUG Called Voicemail Deposit
Number for ${history info value}" />

<!-- [J000O0OCO0O0O0O0O000OC0
(TAS ESLOO0000Ovoicemail.md) -->

<action application="set" data="tas vm mode=deposit"/>
<action application="set"

data="tas _vm mailbox=${history info value}"/>
<action application="set"

data="tas vm caller=${effective caller id number}"/>
<action application="socket" data="127.0.0.1:8084 async

full"/>

</condition>
</extension>

0000

* [00000000555121 1555122 (00000
* [00000000000OHistory-InfoJ000000
* 00000COHistory-InfoJ0000000

* [O0000O0OOOOCOOOOCOODOoOO

joad

1. J000*“none” - 0000000 " (7 tnones$) . * 00000000000 “none”
2. JOHistory-Info - OO000000000CO0000

3. Ocontinue_on_fail - 000000000000000

4. JOCLIfd - D0D0ODOO000COC0000

5. 000000 - 0O00o0o0o0o0000



Jo0o0o0oooms OO

00000OTASOOOOOOMTOOOOOOOOOOOOOS-CSCFORequest -Disposition: no-fork([]
O0s-CsCrOJ0000D000D00OnO

gIMSI MSISDNI00000000000SIMODDUD0ODO0O00O00O0ODO00OTASoD000000oa
000000000 no- fork (4€€1S-CSCFOO000000000000000

TAS[O0

TASOOHSSOO0OOOOO0000O0OoOTASOD 000000HSSO0O00ODOoOMSIooOn
<IMSPrivateUserIdentity>[TASII00000OOOCCCOMSIOOOCOOOOTASOOOOOOOOOO

0000000OTASOOOODODOO0OO0O TASOOOO00 O

000000OMTO0O0FreeSWITCHOOOO tas mt _allow forking[]

e tas mt allow forking = "true" - HSSOOOOOOOOOOIMSIOOMSIOOOOOOOOOOO
00 no-fork 00000000
e tas mt allow forking "false" Q000 - HSSOOOOOOOOOOOOO Reques t -

Disposition: no-fork[JOOOOOOOOOOO

Huoooo

MT-Fork-Control[Jgmt dialplan.xmlJ000000000O0nNno-fork[d

<extension name="MT-Fork-Control" continue="true">
<condition field="${tas mt allow forking}"
expression=""(?!true$).*">
<action application="set" data="sip h Request-Disposition=no-
fork"/>
</condition>
</extension>

il

« S-CSCFII0000000% €€ 000000 00S-CSCFON000000000000000000000000
0000000000000OS-CSsCriiitniiiniooibinan



* 00000ORSSOO000000000OMSISDNOO000O000OOOO000HSS “0h000000" non

Jo0oOCLIgn

TASOI00OCO0OCLIDOODO00ODO00EO00ODO00O0000DOD00DO00000

CLI[]

HooooooocLgog



0d

msisdn

msisdns

effective caller id number

effective caller id name

origination caller id number

caller id number

sip from user

cli withheld

origination privacy

CLIDDD00/000

oooo
TASOOOOOOOOCLDOOOO

1. 000000000

ad

0ooooooon
+[

Oo0000o00a
0o0oooa

+0000000
cLI0ootooa

0oooooo

0o0oooa

pooocdl

00
FreeSWITCH

CLIgn

SIP From[]]
aoo

0ooa

0ooa

0o

"61412345678"

"61412345678,61412345679

"+61412345678" []

"anonymous”

"+61412345678" []
“anonymous"

"+61412345678"

"+61412345678"

"0412345678" []
"+61412345678"

"true" [] "false" [JO000

"hide number"



0OoC00oobo0otOooobodooooa
0oooo

* *67 - 0000
« #31# - 00/GSMO0

« 1831 - 00O
TASOIOOOOOOOROOOOOOOCLDOOD0O000000 c i _withheld OOOOOO " true" O
000 00000 *67555 1234 - 000000 *67 00000000 5551234 OCLIOOOO
2. From{][]0
0000OVEDOSIP From 0000000000 anonymous (]

TAS[J[]Caller-0rig-Caller-ID-Name [0000000000O00O00O0“anonymous” 000000
cli withheld[OO0OO"true"

3. SIPO0

S-CSCFOOSIP INVITEQOOPrivacy: id 0000000000000

000000

000000 cti_withheld JO00CO000COOCLIOOOOCO

0ooo0ooon



<extension name="Manage-Caller-ID" continue="true">
<condition field="${cli withheld}" expression="true">

<!-- CLIOOO - 00000 -->

<action application="1log" data="DEBUG CLI withheld detected"
/>

<action application="set"
data="effective caller id name=anonymous" />

<action application="set"
data="effective caller_id number=anonymous" />

<action application="set"
data="origination caller id number=anonymous" />

<action application="set"
data="origination privacy=hide number" />

<!-- CLINIOOO - OOOOOMSISDN -->

<anti-action application="1log" data="DEBUG CLI is normal (not
withheld)" />

<anti-action application="set"
data="effective caller_id number=${msisdn}" />

</condition>
</extension>

000 00000 continue="true" JO00D000CUODO00000COO00O0O

CLIDD000O000

0000O000D000O0D0oCOoooDCLIOnO

0o0oooa

000000000000C000D0000D00CLO

Oo0OC0o00oNOCOo0Oon



<extension name="Qutgoing-Call-CLI-National" continue="true">
<condition field="${msisdn}" expression=""61(.*)$">
<action application="1log" data="Setting source CLI to $1 for
national" />
<action application="set"
data="effective caller id number=$1"/> <!-- (0412345678 -->
<action application="set" data="effective caller id name=$1"/>
<action application="set" data="sip from user=$1"/>
<action application="set" data="sip cid type=pid"/>
</condition>
</extension>

0000

e J0000~61(.*)s$ 00000061 000000
o OO0msisdn="61412345678" — [JJ]$1="412345678" [] "0412345678"

* [J000CO00DOOOCL

0oooooa

00000000000E. 1640000CLIO000 + 000

0ooo0ooon



<extension name="Qutgoing-Call-CLI-International" continue="true">
<condition field="${tas destination number}"
expression=""61(.*)$">
<action application="log" data="Call is to national" />

<!-- (0000000000000 - -=>
<anti-action application="log" data="Setting source CLI for

international" />

<anti-action application="set"
data="effective caller id number=+${msisdn}"/> </!/-- +61412345678
-=->

<anti-action application="set"
data="effective caller id name=+${msisdn}"/>

<anti-action application="set"
data="sip from user=+%${msisdn}"/>

<anti-action application="set" data="sip cid type=pid"/>

</condition>

</extension>

0oooo

+ [O000O0OODOOOOOOODOOOOO0O 61 1
* <anti-action>[I000000C00CO0C
+ 000000 +00000000E. 16400

JodooeLIg

00000000000OOODOODO0oOODOooODoo0oOoCrHnoO

Oodooob0oocnan

<!-- [000000CO000OCLIon -->

<action application="set"

data="effective caller id number=${effective caller id number:3}"/>
<action application="set"

data="effective caller id name=${effective caller id name:3}"/>

000000 ${variable:N} OOONOOO



e [JJeffective caller id number="+61412345678"[]]]:3 — []
0 "412345678"

e [JJeffective caller id number="+61412345678"[]J]:1 — []
(0 "61412345678"

0o

 0O00000OO0+000 (1
* [O000OOOOOOOCOOOODOOO0OO +62 0000 - 30+1 00 = 200

SIP P-Asserted-ldentity (PAI)

sip_cid_type=pid 0000000000000

<action application="set" data="sip cid type=pid"/>

0o

e [OSIP P-Asserted-Identity 00000000
» (000000000000
 IMSOO0O0O0

Hooud
O00000000000000000000000000000000000000

Oo00o0o0Oo0Oa

<action application="set" data="sip copy multipart=false"/>
<action application="set" data="sip copy custom headers=false"/>
<action application="unset" data="sip h P-Internal-Correlation-
ID"/>

<action application="unset" data="sip h P-Access-Network-Info"/>
<!-- [I000000O0DO00O0CO - -=>

ooo



0000000000000
noo0ooooooa
0ooo0ooon
gosiPo0dd

0o0oooooa

* 0000/00ID

* [O0O00DOOCOOOOOn
* [J00000PO

+ JO00000OO0OOO

joad

1. JCLIJJ00 continue="true" - JJOOCLIOOOO
2. [Jdsip_cid_type=pid - IMSOOOOON

3. JOCLIOd - 00 *67 0#31# 000000

4. 0000000 - Oo0ooCLdo

5. 00000 - 0000000

6. 000000 - DOOCDO0OOoCLIOnoO

juoad

TAS[O00FreeSWITCH[ bridge J000000000COOO0MMSOOOPS TNOOOCOOOOOOODOOOOOCO
Oo0oo0ooOo

joad

000C0O0SIPOO00000OTASOOOOSIPOOOOCOD0O0NODEODO000O00O

0oooooa



<gateway name="CS Gateway">
<param name="proxy" value="10.1.1.100:5060"/>
<param name="register" value="false"/>
<param name="caller-id-in-from" value="true"/>
<param name="extension-in-contact" value="true"/>
</gateway>

ooo** 0000000000

joad
O0000000000000

0000

<action application="bridge"
data="sofia/gateway/GATEWAY NAME/DESTINATION NUMBER" />

0ooa

<action application="bridge" data="
{paraml=valuel, param2=value2}sofia/gateway/GATEWAY NAME/DESTINATION I
/>

O0GATEWAY NAME J000000000000000 IMS_Core[JPSTN Primary[]
International Gateway[][]

joad

O0dooo
absolute_codec_string - (000000000000

<action application="bridge" data="
{absolute codec string='AMR,PCMA,PCMU'}sofia/gateway/IMS Gateway/+${n
/>



0ooo0ooooo

1. AMRI00OOOC - DOOOOOOOOOODOOO
2. PCMA[G.711 a-law(] - O0/000000000
3. PCMU[G.711 p-law(] - 000000000

00000 priv/templates/mt dialplan.xml:80[Jmo dialplan.xml:124[]
mo dialplan.xml:202

0ooa

originate_timeout - (0000000000CCO00

<action application="set" data="originate timeout=60"/>
<action application="bridge" data="
{originate timeout=60}sofia/gateway/CS Gateway/+${msisdn}" />

progress_timeout - [J[]180/18300000/0000000

<action application="set" data="progress timeout=10" />

bridge_answer_timeout - [JO00000200 OKOOOO

<action application="set"
data="bridge answer timeout=${no reply timer}" />

leg_progress_timeout - JO0000000

<action application="set"
data="leg progress timeout=%${no reply timer}" />

00000 priv/templates/mt dialplan.xml:73-76



<action application="set" data="progress timeout=10" />

<!-- [OOOINVITE[200 oKOOOOOOODOOOOOO -->
<action application="set"

data="bridge answer timeout=${no reply timer}" />
<action application="set"
data="leg progress timeout=${no reply timer}" />

000 ${no_reply_timer} (000000000020-3000

0oooooo

originate_retries - (000000

<action application="bridge" data="
{originate retries=1}sofia/gateway/CS Gateway/+${msisdn}" />

continue_on_fail - [[0000000000OO0OC

<action application="set" data="continue on fail=true" />
<action application="bridge" data="

{continue on fail=true}sofia/gateway/CS Gateway/+${msisdn}" />
<!-- [0000o00oO0oog: -->

<action application="log" data="INFO Bridge failed - routing to
voicemail" />

hangup_after_bridge - [IBOOOOOOAOO

<action application="set" data="hangup after bridge=true"/>

0ooooo

ignore_early_media - 000000000



<action application="set" data="ignore early media=ring ready" />
<action application="bridge" data="

{ignore early media=ring ready}sofia/gateway/CS Gateway/+${msisdn}"
/>

0o

e ring_ready - [0000000000OOO0
e true - J00000OOO

 false[lJ00 - O0OOOOOOOOCOO

00000 ring_ready (1 - OO0000000000000000000

00000 priv/templates/mt dialplan.xml:78-79

<action application="set" data="ignore early media=ring ready" />
<action application="bridge" data="

{ignore early media=ring ready, ...}sofia/gateway/CS Gateway/+${msrn}’
/>

Ho00o0ooooooa



<extension name="Route-to-IMS-Sub-Early-Media" continue="true">
<condition field="${on net caller}" expression="true">

<!-- 00000 - O0ring ready -->

<action application="1log" data="INFO On-net caller
${effective caller _id number} - using
ignore early media=ring ready"/>

<action application="set"
data="ignore early media=ring ready"/>

<!-- (00000 - dooooad --=>
<anti-action application="1log" data="INFO Off-net caller

${effective caller id number} - setting instant ringback"/>
<anti-action application="set" data="instant ringback=true"/>
<anti-action application="set" data="ringback=${fr-ring}"/>
<anti-action application="set" data="transfer ringback=${fr-
ring}"/>
</condition>
</extension>

000 ${on_net_caller} O00000000C0COO000000COCODOO0OO0COOCOCO0000O0O0OCO

0ooooo

sip_cid_type=pid - [J[JP-Asserted-Identity(000000

<action application="set" data="sip cid type=pid" />
<action application="bridge" data="
{sip cid type=pid}sofia/gateway/CS Gateway/+${msisdn}" />

Joooo

001000msoooomMsood

0oOMTOO0oOMSOOS-CSCRO000000000OMSOO00

0000



<extension name="Route-to-IMS-Sub" continue="false">
<condition field="destination number" expression=""(.*)$">
<action application="set" data="continue on fail=true" />
<action application="set" data="hangup after bridge=true"/>
<action application="set" data="progress timeout=10" />

<!-- [OOOINVITEQ200 oKOOOOOOODODOOOO -->
<action application="set" data="bridge answer timeout=${no reply_
<action application="set" data="leg progress timeout=${no reply t

<!-- [0O0O0ImMsoos-cscroog --=>
<action application="set" data="ignore early media=ring ready" /=
<action application="set" data="sip cid type=pid" />

<action application="bridge"
data="{absolute codec string='AMR-
WB,AMR,PCMA,PCMU"' ,ignore early media=ring ready,continue on fail=true
/>

<!-- [J0000CO0000000000000O - -=>
<action application="1log" data="INFO Failed to bridge Call - Rout

<action application="set" data="sip h History-Info=<sip:${destine
<action application="set" data="sip h Diversion=<sip:${destinatic

<!-- (i000oOo0oood: - -=>
<action application="bridge"
data="{absolute codec string='AMR-WB,AMR,PCMU,PCMA',originate t
</condition>
</extension>

0ooa

e 00 ${msisdn}@${ims_domain} 00
5551234567@ims.mnc001.mccO001.3gppnetwork.org(]

IMS JOJ0s-CSCF/I-CSCFO00000000On
* ignore early media=ring ready Q0000000

OO0000000ORO0000000O
[0 History-Info []J Diversion [JO000000

00 20000 MSRNQCS 000



00 €S 00000000000

000 priv/templates/mt dialplan.xml:67-80

<extension name="Route-to-CS-MSRN"

<condition field="msrn"
application="
application="
application="
application="
application="

<action
<action
<action
<action
<action

<!-- 000000000 MSRN- -
application="
application="
application="

<action
<action
<action

data="
{ignore early media=ring

/>

</condition>

</extension>

00 3000000MO [0 MT [0 TAS[

continue="false">

expression=""(\d+)$">

set"”
set"
set"
set"”
set"”

->

set"
set"

data="
data="
data="
data="
data="

data="
data="

bridge"

continue on fail=true" />

hangup after bridge=true"/>
progress timeout=10" />

bridge answer timeout=${no reply_
leg progress timeout=${no reply t

ignore early media=ring ready" /=
sip cid type=pid" />

ready,absolute codec string='AMR,PCMA,PCMU",

000000000O00O0ODOO000000O0G TAS 000000 MT 0000CO00O000ODODOOn MT Oo0oa

0o0oooooa

Oo0oooooa

000000 TASOOOOOO000O MT 00000000

* JO000000OO0

00/00000000000000
000000 MSRN 00000
Oo00o0000o0

00000 COR 0000

000 MO (00000 MT 00000 TASOOODOODoooooOoaa

0000



<extension name="0On-Net-Route">
<condition field="${on net status}" expression="true">
<action application="1log" data="DEBUG On-Net MO call - Routing be

<!-- 00o0oog --=>
<action application="set" data="sip copy multipart=false"/>
<action application="set" data="sip h Request-Disposition=no-fork

<!-- 000 TASOOO MT 000 -->
<action application="bridge"
data="{absolute codec string='AMR-

WB,AMR,PCMA,PCMU' ,originate retries=1,originate timeout=60,sip invite
/>

<action application="hangup" data="" />

</condition>

</extension>

0000

1. MO 0000000 A 00000 BODOOCO
2. J000000TAS 00 ${on_net_status} (00000000
3. 00 TASOOOO

sofia/internal/${tas destination number}@${sip local network addr}

o [0 TAS 000 1P 000000
° (00000 1D 00000

4. MT [JO0OTAS 0000000 MT 00000 mt _dialplan.xml
o U0O00O0OOCFUOCFBOCENRYOCENRC]]

o 0000000 MSRN
o (00 IMS 000000
5. (0000000000000OO MT 00

0o

00 ${sip local network addr}[OTAS IP J00000160.179.3.60[]
0000 MT 000000000000

00 sip_invite call_id (00000 1D O00COOOO

©© o100 MT [000000000000OMSRN 00000000
000000000000C00 COR O



* 000000000 MT 000000000
e TAS IP [0 allowed sbc source ips 0000

000 ${on_net_status} JO0OO0O0 TAS O00000OO “true® 000 MO O00000OCOOOO
MSISDN [0000000000000C000

00 40000000MO [ PSTN/OO0
00000 MO 0000000 PSTNOOOOOOOOOOO

000000 sofia/gateway/ExternalSIPGateway [] sofia/gateway/PSTN Gateway

0000



<extension name="Qutgoing-Call-Off-Net">
<condition field="${tas destination number}" expression=""(.*)$">

<action application="1log" data="Sending call off-net" />

<!-- [0000o00od - -=
<action application="set" data="sip copy multipart=false"/>

<!-- (0000000000 ¢€br/00 -->
<action application="set" data='api body=caller=${msisdn}&called=
<action application="set" data='api on answer=curl http://localhc

${api body}'/>

<action application="set" data='api body=caller=${msisdn}&called=
<action application="set" data='api hangup hook=curl http://local

${api body}'/>

<!-- 000000 P-Asserted-Identity -->
<action application="set" data="sip h Request-Disposition=no-fork
<action application="set" data="sip h P-Asserted-Identity=<sip: ${

<action application="set" data="hangup after bridge=true"/>
<action application="set" data="continue on fail=true"/>

<!-- 0000 PSTN/0O00O -->
<action application="set" data="used gateway=ExternalSIPGateway"/,

<action application="bridge"
data="{absolute codec string="'AMR-

WB,AMR,PCMA,PCMU' ,originate retries=1,originate timeout=60,sip invite

/>
<!-- [000oooooooogd: - -=>
<action application="answer" data="" />
<action application="1log" data="INFO Bridge failed with SIP code
<action application="sleep" data="500"/>
<action application="transfer" data="${last bridge proto specific

</condition>
</extension>
adoc

e [0 sofia/gateway/ExternalSIPGateway [00000
* 0000000 P-Asserted-Identity 0000000



00000000 COR/O000
continue on fail=true [JO0000

0000000 SiP 000000000
* used_gateway [J00000/0000

0oooooooa

e ExternalSIPGateway - [J00 PSTN 00/00

e BackupSIPGateway - [J{]1 PSTN Q000000000
e International GW - J0000O0

e Emergency GW - 000000

Huooon

JO0OC0000oOODOO0OOOODOOOOOOODODOOoDO0oD0O

0o0oooooa

00000000

0oooooa

OO0OC0ONODUOCOODOoOCOOtObHOObOtOOHOOOCoOdODdOCoO0oo0Oan

Oo0ooooooo



0ooa 0o 0d

* PSTN [
PSTN/OO — 00OO0O0OO < 00000
* 000000

* 2G/3G [0 (MSRN)

Cs OO0 oooood CS 0o

* 911/112/000
oooo 0ooooo /112100000

* PSAP [0
* 000000
I N 0000
0o00o0o00o
1. (000000

o sofia/gateway/International Gateway - (0000000000
o sofia/gateway/National Gateway - [JI/0000

o sofia/gateway/Mobile Gateway - 0000000

o sofia/gateway/Emergency Gateway - [JJ000911/112/000[]

2. 0000

o sofia/gateway/Provider A Primary - 00 A 00000000
o sofia/gateway/Provider A Backup - [J00 A 00000

o sofia/gateway/Provider B - Q000000

o sofia/gateway/Transit Provider - J0/00000

3. (00000

o sofia/gateway/APAC Gateway - [0
o sofia/gateway/EMEA Gateway - J0/00/00
o sofia/gateway/Americas Gateway - 00/

4. 0000



o sofia/gateway/Voice Gateway - (U000

o sofia/gateway/SMS Gateway - [J[] SIP Q00000000

o sofia/gateway/Wholesale Gateway - O0/00000

o sofia/gateway/CS Network Gateway - (J00002G/3GH00

Oo0oooo0

<profile name="external">
<gateways>
=== IO ===
<gateway name="International Primary">
<param name="proxy" value="10.1.1.100:5060"/>
<param name="register" value="false"/>
</gateway>

<!-- 00/00000 -->
<gateway name="Domestic Provider A">
<param name="proxy" value="10.1.2.100:5060"/>
<param name="register" value="false"/>
</gateway>

<gateway name="Domestic Provider B">
<param name="proxy" value="10.1.3.100:5060"/>
<param name="register" value="false"/>
</gateway>

<!-- 0000 -->
<gateway name="Emergency PSAP">

<param name="proxy" value="10.1.4.100:5060"/>
<param name="register" value="false"/>
</gateway>

<!/-- €S 0000000 MSRN OO0 -->
<gateway name="CS Network">

<param name="proxy" value="10.1.5.100:5060"/>
<param name="register" value="false"/>
</gateway>
</gateways>
</profile>

0oooooa



0O0C000ob00oo0o0otooa

<!-- [00000O000ooO --=
<extension name="Route-International">

<condition field="${tas destination number}"
expression=""(?161).*$">

<action application="bridge"

data="sofia/gateway/International Primary/${tas destination number}"
/>

</condition>
</extension>

<!-- [i00000oo0ooood - - -=

<extension name="Route-Provider-A">

<condition field="${tas destination number}"
expression=""614\d{8}$">

<action application="bridge"

data="sofia/gateway/Domestic Provider A/${tas destination number}"
/>

</condition>
</extension>

<!-- [0000oOo0og --=
<extension name="Route-With-Failover">
<condition field="${tas destination number}" expression=""(.*)$">
<action application="set" data="continue on fail=true"/>
<action application="bridge"
data="sofia/gateway/Primary Gateway/$1"/>

<!-- (000000000000 - -=>
<action application="bridge"
data="sofia/gateway/Backup Gateway/$1"/>
</condition>
</extension>

Oo00o0oo0Oo

* [O0000ODOo0OOO0G
0o0oo000/o0a
Jo0000000o0OOOo0a
Oo00o0o0Oobotoo0Oa
0000000000oOoS!P 0000oO0oo0oa



* J00000000DO00O0o00000G

0ooooo

00ooo Mo Oa

0ogd A (MO) - TAS - sofia/internal/B@TAS IP - TAS (MT [JO) - IMS - [
00 B

000000 Mo [0

0og A (MO) - TAS - sofia/gateway/ExternalSIPGateway/+123456789 -
PSTN

00oMT 000 IMS 000

00 - TAS (MT) - sofia/internal/msisdn@ims.domain -» I-CSCF - S-CSCF
- (00

00oMT 000 CFU 000000

00 - TAS (MT) - 000 CFU -
sofia/gateway/ExternalSIPGateway/+forwarding number - PSTN

0ooMT 000 €S 0000d

0d - TAS (MT) - QOO0 MSRN - sofia/gateway/CS Gateway/+msrn - CS [
- {00

0d
0o 0o00o0OoOo0ooOa

poooood



<!I-- 00 PSTN 0 -->
<gateway name="ExternalSIPGateway">
<param name="proxy" value="10.1.1.100:5060"/>
<param name="register" value="false"/>
<param name="caller-id-in-from" value="true"/>
</gateway>

<!-- (S 000000 MSRN OO0 -->
<gateway name="CS Gateway">
<param name="proxy" value="10.1.1.200:5060"/>
<param name="register" value="false"/>
<param name="caller-id-in-from" value="true"/>
</gateway>

<!-- [00oog -->
<gateway name="Emergency GW">

<param name="proxy" value="10.1.1.250:5060"/>

<param name="register" value="false"/>

<param name="caller-id-in-from" value="true"/>
</gateway>

joad

. 00000000 - 00 absolute_codec_string (0000000000

. 0000 - 0000 progress timeout [] bridge answer timeout
. 0000 - 00 continue on fail=true O0O0O00

000 - O00000oooooa

00000000 - ring_ready 000000

U000 - 00 Request-Disposition: no-fork [JOOUOON

. 000000 - ORO000000O00000OC0

. 000000 - 00 originate retries [OUOOON

© N o U~ W N

jooo

(] FreeSWITCH 0000



<action application="set" data="sip trace=on"/>
<action application="info" data=""/> <!-- J000000OOO --=>

ooooa
0d 0d 0ooa
0o 0oooooa 00 absolute codec_string
Oooooo - Uooood 0ooooo
0oda originate timeout [ (0000
0o0ooo - 00000 00 ignore_early media=ring_ready

0000000 sip_cid_type [0 00 sip_cid type=pid



HOMER

000000000 HOMER (000000000000 SIP 000000

il

OmniTAS 0000 UDP OO HEP3OHomer [00000000000000 HOMER 000000 SIP Call-
ID 0000 SIP 0000000000000000000000000

OmniTAS

MOOOND —O0 call_id (OO0
HOMER [0
-
MT (000 00 call_id (000—= Homer [ HEP3UDP—|—»  Hr OO " »  Web ]
LLLL Ll el Lany H > LIDP 9060 0m o
=
0000 {0 call_id 1]

1. 00000000000000OmNITAS 0000000000 SIP Call-1D
2. 0000Homer 000 PubSub 0ON€€ 00

3. 0000000 call id 000000

4. HEP3 [IJ00000CO HEP3 O0O00OCOOO 1000000

5. JQOOHOMER [J0 Call-ID 0000 SIP 00000

il

[ homer server [JU00000 config/runtime.exs[]



config :tas,

homer server: %{

host: "10.179.2.136",

port: 9060,

auth key: nil,
capture id: 2001

}
a0
a0 a0
host L
0
port [0
auth_key -

capture id 00

10 HOMER []

000 HOMER 000000

ad

9060

nil

2001

000 homer_server 0000

* J00ooO

0000Homer J00000CO00OOOCO

HOMER (0000

HOMER 000000 heplify-server(J00 UDP OO0 HEP OO0

0d

HOMER [0 IP 000000

HEP 000 UDP 00

000 HEP O000000000OO0000O heplify-server
0000 authkey [0

000000000 HOMER Ul (00000000



heplify-server []]

0000 heplify-server.toml [0

HEPAddr = "0.0.0.0:9060"

AN

OmniTAS 000000 100 Joogheplify-server 00000 logs capture 0000 HOMER [J
00000000000

B2BUA ][00 (X-CID)

OmniTAS [0 B2BUAJNO0OOOOCOOO SIP 0000000 Call-IDOOHOMER [0 X-CID 00000
0o0oo00ooo

joad

1. TAS [J MO 0000 original call id OO00000000O0O0O VE OOO A-leg SIP Call-ID

2. MO 00000000 sip _h X-CID=${original call id} 00000000 B-leg INVITE J
0ooa

3. MT 0000000 INVITE 000 ${sip_h_X-CID} OOOO0000000
4. [J0 B-leg INVITE 0000000 VE Call-ID J X-CID

UE INVITE (Call-ID: abc@ue)
-> S-CSCF -> TAS (MO [I0)
-> B-leg INVITE (Call-ID: fs-123, X-CID: abc@ue) <- 00O
-> TAS (MT [0)
-> B-leg INVITE (Call-ID: fs-456, X-CID: abc@ue) <- MT [
-> S-CSCF -> 00O

0000 Call-IDJabceue ] fs-123[] fs-456 001 HOMER J00000000



Hooood

X-CID 00000 000000000000 setddd sip copy custom headers=false J0000
set (000 sip_h_ {000

MO 0000000000

<action application="bridge" data="{sip h X-
CID=${original call id},...}sofia/internal/${tas destination number}¢
/>

MO 0000000000

<action application="bridge" data="{sip h X-
CID=${original call id},...}sofia/gateway/trunk/${tas destination nun
/>

MT [000000000-- OO0 MO 000000 X-CID

<action application="bridge" data="{sip h X-CID=${sip h X-
CID},...}sofia/internal/${tas destination number}@${domain}" />

heplify-server []]

HOMER heplify-server 000000000 X-CID[

AlegIDs = ["X-CID"]
CustomHeader = ["X-CID"]
SIPHeader =

["callid","callid aleg","method","ruri user","from user","to user","\

* AlegIDs [ heplify-server [J X-CID 000 A-leg Call-IDO000000 callid aleg
0
e CustomHeader 00 X-CID 000 data_header JSON 0000

* SIPHeader 0000 callid alegJJ0 HOMER OO0000000OO



00 heplify-server.toml 0000 systemctl restart heplify-server

0L
00 Call-ID 1]

OmniTAS 00000000 Call-1D [€€€000000000

* MO [DI000000000O0O
* MT 0000000000000
* [O0000O0OoOOO0G

Hoo
000 HOMER 000000
0o 0d
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0o 0o0oooo0
0o Jo0000000o0o0000a
0d 0oooon
0IP OmniTAS OO0 IP 00

001D O000000CoO

HOMER [JI0000

U00OCOOHOMER 0000000



[info] [OO00O: 61400123456 []: 61400654321 [] MO [
[debug] 00000: 61400123456

[info] OCS [O: OO (120 )

[debug] 0000: hangup case = none

00000 SIP INVITE[J200 OK [ BYE 000000 HOMER 00000000

HEP3 (][]

OmniTAS 000 HOMER 0000 HEP300OOOO HEP3 SIP O0O0O0O0



Hooood

01D ad 0d
0x0001 IP 000 201Pv4[]
0x0002 IP [ 000 170UDP
0x0003 []IPv4 OmniTAS 0000
0x0004 [OIPv4 HOMER 00000
0x0007  [O0 0€©I000000
0x0008 (00O 000 HEP OO
0x0009 (OO0 Unix 0000
0x000A  [000O N
0x000B  [0O0OO 1000000
0x000C [gID 000 capture_id
0x0011 [OID SIP Call-ID
0x000F  [00O0 Oooc

0x000E (00O 00000
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00000000000 HOMER [000000



000000

« HOMER 0000000000000
00000 UDP 00000 9060
e heplify-server 00000 HEP

* (000 call_id OO0

0oooo

1. J00000O0Onc -zvu <homer host> 9060
2. 00 heplify-server 000000ss -ulnp | grep 9060

3. (00 heplify-server 0000000000
4.0 call_id 00000 OmniTAS 000000000000 call id=[

joad

O00heplify-server 00000000

0o0oon

e OmniTAS ] heplify-server (00 auth_key 000
* [JO00O0000OROO0O0OO

0000

1. 00 heplify-server Q0000000000 OMniTAS €€ auth key: nil
2. [0 heplify-server JO00000000000O0000O

joad

00000000 HOMER 00000 SIP 0000
0o0oon

 SIP 000000 Call-1D 00000
e HOMER 000
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1. 00000 Call-ID Ogg ste Call-1D Joooo
2. J0 HOMER 00000000 logs_capture [

il

00 HOMER 000000000000

OmniTAS [][]

0000 HEP 00000000

[warning] [O00 HEP Q00000 Homer: <reason>

heplify-server []]
000 heplify-server JO00 Prometheus 0000000

* heplify packets total{type="1log"} - 00000000000
e heplify packets dropped total - (J00000000/00000
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FreeSWITCH 0ooooo 000 + PubSub Homer [0 HOMER 00

oo

[0 Logger.metadata(call_id)

Logger.info("0000")

{:log_message, entry}
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000 logs_capture
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{:log_message, entry}
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https://github.com/sipcapture/homer
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freeswitch bridged calls
freeswitch detailed bridged calls
freeswitch current calls
freeswitch detailed calls
freeswitch current channels
freeswitch current sessions
freeswitch current sessions peak

freeswitch current sessions peak last 5min
freeswitch sessions total

freeswitch current sps

freeswitch current sps peak
freeswitch current sps peak last 5min
freeswitch max sessions

freeswitch max sps
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freeswitch current idle cpu 9090 [JgCPUOOOO

freeswitch min idle cpu 9090 [OoOocPUOOOOO
freeswitch uptime seconds 9090 [JOOOOOO
freeswitch time synced 9090 BBDDDDDDDDDDDDDWDl=DDDO=DD
NN
a0 ao ao
freeswitch memory arena 9090 [IOmmapped]malloc arena[]

freeswitch memory ordblks 9090 {0000

freeswitch memory smblks 9090 [IO0OO0OO

freeswitch memory hblks 9090 [000O0OO

freeswitch memory hblkhd 9090 [O0O0O0OOO

freeswitch memory usmblks 9090 [IO0OOOO

freeswitch memory fsmblks 9090 [O0O0O00OOOOOO

freeswitch memory uordblks 9090 [JO0OO

freeswitch memory fordblks 9090 [JO0O0OO

freeswitch memory keepcost 9090 [JO0O0OOOO
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0000000000ikeyOO00OName00000CO0

freeswitch codec status 9090

type[0000000=100000000

0o0oo0ooa

G.711 alaw/ulaw

PROXY PASS-THROUGH
PROXY VIDEO PASS-THROUGH
RAW Signed Linear (16 bit)
Speex

VP8/VP9 Video

AMR variants

B64

G.723.1, G.729, G.722, G.726 variants
OPUS

MP3

ADPCM, GSM, LPC-10

Huoooo

0ooa ad 0d

00000000ikeyOOOOOnameO00000

freeswitch endpoint status 9090

type[00000= 1000000

0oooooo

error, group, pickup, user (mod_dptools)
loopback, null (mod_loopback)

rtc (mod_rtc)



e rtp, sofia (mod_sofia)

e modem (mod_spandsp)

Huooon

0ooa ad

ad

freeswitch load module 9090 [O000001=00000=00000000mModule

Oo0ooood

e mod_sofia (SIP)

e mod_conference, mod_conference_ims
e mod_opus, mod g729, mod_amr, [

e mod_event socket

e mod_dptools

e mod _python3

e mod_rtc

* Qooa...
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0odn ad

freeswitch registrations 9090

freeswitch registration defails 9090

ad

0o0oooa

000000000Cexpires,
hostname, network_ip,
network_port, network_proto,
realm, reg_user, token, url
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0ooa

freeswitch sofia gateway status

freeswitch sofia gateway call in
freeswitch sofia gateway call out
freeswitch sofia gateway failed call in

freeswitch sofia gateway failed call out
freeswitch sofia gateway ping

freeswitch sofia gateway pingtime
freeswitch sofia gateway pingfreq
freeswitch sofia gateway pingcount
freeswitch sofia gateway pingmin

freeswitch sofia gateway pingmax
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9090

9090

9090

9090

9090

9090

9090

9090

9090

9090
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0000000Ccontext,

name, profile,
proxy, scheme,
status (UP/DOWN)

Oo0oo0o0oo0

Oo000000000
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Ooooooooa

0000ping00O0UNIX
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0000p,ing00OOO0

ping00000

O00ping00

O0000ping0O

O0000ping[0
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freeswitch up 9090 "

freeswitch exporter total scrapes 9090 [OD0OOOOOOOO

freeswitch exporter failed scrapes 9090 [JO0000000COO

09094 1TAS]

00000C000000C0000000D00000000000Erlang VMOOOOOO

000 9094 00000OmnIiTAS HTTP APIDJOD0O0O0OOREST APIQFreeSWITCHOOO
fsapi dialplan/fsapi directory[J00000 runtime.exs 00 config :tas,
api port: <port>[00000000O0FreeSWITCH[xml curl[J[JURL[JPrometheus[]
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call simulations total
call attempts total
call rejections total

call param errors total
active calls

tracked call sessions
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000000000000
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AN 0 a0
Diameter[J0000
01=0000=0000000
_ peer_host,
diameter peer state 9094
peer_realm,
application[JJ10000
00000RoOShOOO0O
Diameter]0000000
diameter requests total 9094 [JO000O0application,
command
Diameter0000000
lication,
diameter responses total 9094 Uobbldapplication
command,
result code
Diameter(J00000000
diameter response duration milliseconds 9094 DDD[!DD[!DDDD
application,
command, result
application / command [J[][][]
application command 00
ro cer i Credit-Control-Request, INITIAL (O000)
ro ccr u Credit-Control-Request, UPDATE (OQ000O0)
ro ccr t Credit-Control-Request, TERMINATION (J000)

sh udr User-Data-Request



000 RoO000O0O0OOO cer_i/cer_u/cer_t O0000O00DOOO0OOODOOO0OOOOOOSK
udr 00000000000 diameter requests total /
diameter response duration milliseconds 0000000000RoOOOON

result_code [JDiameter[J000000 20061 006 00000000000000C0000000
result[JJ[Jsuccess[]nocredit[Jerror[JJJunknown user / no reply[]Sh[]

Huoooo

0ooa

hlr lookups total

hlr data duration milliseconds
subscriber data lookups total
subscriber data duration milliseconds
ss7 map operations total

ss7 map http duration milliseconds

tracked registrations

0d

9094

9094

9094

9094
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ocs authorization attempts total

ocs authorization duration milliseconds
online charging events total

authorization decisions_ total

ro charging quota seconds

online_charging _events_total[][[]

* event_type: authorize, answer, reauth, hangup,
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9094

9094

9094

9094

credit exhaustion hangup, hangup rescheduled
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OCSINnI0NUNODOOOO

0000000oD0ooo00000

event type, result

000000000000

Ro[000000000000000
request _type

(ccr i/ccr _u/ccr t)
(requested/granted/

e result: success, nocredit, timeout, error, triggered

ro_charging quota_seconds : [J[JCCROJOOOON

e kind="requested" : [JCCR-I/CCR-UQ0J0000O0Requested-Service-Unit CC-

Time[]

e kind="granted" : OCSOCCAJIO0O00OGranted-Service-Unit CC-Time[J0 = []

0o

e kind="used" : [JCCR-TOOO0O0OOOOUsed-Service-Unit CC-Time[]

O0granted[Jused JO0000000000CO0RCOO0000COO0OCO
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http requests total

http dialplan request duration milliseconds

dialplan _module duration milliseconds

freeswitch variable set duration milliseconds
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event socket connected

event socket reconnections total

event socket commands total

event socket command timeouts total
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O0endpoint,
status_code
0000

HTTPOO00O00
Oo000000000
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0oo000oooog
0oo000ooood
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00000000000
0o0oooooa
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00000000001 =00000=00
J00000connection_type

O0000000000O00O00000

J00connection_type,

result

000000000b00oo000oC0

J0command_type, result

O000000000000000000
Jd0command_type
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e uuid_setvar, uuid_dump, uuid_kill, uuid_transfer
e uuid_set media_stats

e sched_hangup, sched_transfer

e vm_boxcount

e status, echo, show, sofia

0ooa

e success: (00000
e timeout: [NYYII000
 error: (0000000

Huooon

0o 0d 0d

TASOOOOO0000OCO000Cfeature,

feature invocations total 9094
- - call_type, result

000000000000C00000C eature,

feature data source total 9094
source

ooo

e call forward all - 000000

e call forward not reachable - Q00000000000
e call forward no reply - Q0000000

e call barring - 0JO0OCSOO00OOO0OOOO

cli withheld - CLIOI/OO

Joddd mo, mt

0000 sh _interface, hlr, config fallback

0000 success, error, skipped
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00000000000C000000trigger_type,

sms_trigger attempts total 9094
- - - result

00000000000000000Ctrigger_type,

sms_trigger errors total 9094
error_stage

SMSC HTTPOOOO0O0O00O0OO

smsc_requests total 9094
message_type, result

00000 voicemail deposit, voicemail clear
00000 vm _boxcount, template render, smsc request
0000 notification, mwi

0000 success, error

AN NENEND

000000TASOOOOOOOOOO config :tas, voicemail: %{cluster: ...}O000O0OOOOO
O00000O0OTASOOOODOOCDOODOOCOOODOOCDOOOOOCDOOoOOCnO

godd a0 0d
voicemail cluster fanout errors total 9094 DDDDDDDDDDDDDDDDDDD
- - - - J00operation

000 count, messages, media, greeting, mark read, delete, clear greeting,
clear mailbox

0o



# (0000000000
sum by (operation)

(rate(voicemail cluster fanout errors total[5m]))
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* (000 > o00OTASOOIDOODOODOODOOCOoG
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erlang mnesia held locks
erlang mnesia lock queue
erlang mnesia transaction participants

erlang mnesia transaction coordinators
erlang mnesia failed transactions

erlang mnesia committed transactions
erlang mnesia logged transactions

erlang mnesia restarted transactions

erlang mnesia memory usage bytes

erlang mnesia tablewise memory usage bytes

erlang mnesia tablewise size
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erlang vm memory atom bytes total

erlang vm memory bytes total

erlang vm _memory dets tables

erlang vm memory ets tables

erlang vm memory processes bytes total

erlang vm memory system bytes total
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9094

9094

9094

9094

9094

9094

0o

J000000000O00usage
(used/free)

0000000000kind

(system/processes)

DETSOO00

ETSO000

O00000000000usage
(used/free)

O000000000C0000CAus:
(atom/binary/code/ets/«
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o000

erlang vm statistics bytes output total

erlang vm statistics bytes received total

erlang vm statistics context switches

erlang vm statistics dirty cpu run queue length

erlang vm statistics dirty io run queue length

erlang vm statistics garbage collection number of gcs
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erlang vm statistics garbage collection bytes reclaimed

erlang vm statistics garbage collection words reclaimed

erlang vm statistics reductions total

erlang vm statistics run queues length

erlang vm statistics runtime milliseconds

erlang vm statistics wallclock time milliseconds
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0doc
erlang vm dirty cpu schedulers
erlang vm dirty cpu schedulers online
erlang vm dirty io schedulers
erlang vm ets limit
erlang vm logical processors
erlang vm logical processors available
erlang vm logical processors online
erlang vm port count
erlang vm port limit
erlang vm_process_count
erlang vm process limit
erlang vm schedulers

erlang vm schedulers online
erlang_vm_smp_support

erlang vm threads

erlang vm _thread pool size
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erlang vm time correction
erlang vm wordsize bytes
erlang vm atom count

erlang vm atom limit
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0ooo
erlang vm msacc_aux seconds total

erlang vm msacc check io seconds total
erlang vm msacc_emulator seconds total

erlang vm msacc _gc seconds total
erlang vm msacc other seconds total
erlang vm msacc _port seconds total
erlang vm _msacc sleep seconds total
erlang vm msacc alloc seconds total
erlang vm msacc bif seconds total

erlang vm msacc busy wait seconds total
erlang vm msacc _ets seconds total

erlang vm msacc _gc full seconds total
erlang vm msacc nif seconds total
erlang vm msacc send seconds total

erlang vm msacc_timers seconds total
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0000000000D000Oalloc, instance_no, kind, usage

0d

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

9094

0d

0oo000oo0oOoo0

0ool/oniotiooond

O0Erlang00000000
0d

00000000000

Jo000000000ODOo0a

000000000000

0o0oooooa

000000000000

0BIFsO0I00000C000

Oo00o0o0oon

JETS BIFsOO0000O00
0d

OooGCinitniinoao

ONIFsOO000000000

000000000000

00oo0oootooo0



aooo ad 0o

000000000Ocarriers_size[O000Oblocks_size[]

erlang vm allocators 9094

00000Certs_alloc(3)0

00000000 temp_alloc, sl_alloc, std_alloc, Il _alloc, eheap_alloc, ets_alloc,
fix_alloc, literal_alloc, binary_alloc, driver_alloc

1090930000000

0000000000000RTP/RTCPOOO0OCOOOO

0ooo 0d 0o
freeswitch info 9093 [JO0O000OOversion
freeswitch up 9093 [O0O001=0000=0000
freeswitch stack bytes 9093 0000000

freeswitch session total 9093 [(JO0O0O

freeswitch session active 9093 [J0J0000

freeswitch session limit 9093 [0O0O0O

rtp_channel_info 9093 RTPOOIDOCNO0OCO0O0COO

RTPUIIO0OOO
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rtp audio in raw bytes total

rtp audio out raw bytes total

rtp audio in media bytes total

rtp audio out media bytes total

RTPUII0000CO

0ooa

rtp audio in packets total

rtp audio out packets total

rtp audio in media packets total

rtp audio out media packets total

rtp_audio_in skip packets total

rtp audio out skip packets total

RTPUO0000CO0OO
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rtp audio in jitter packets total

rtp_audio_in dtmf packets total

rtp audio out dtmf packets total

rtp audio in cng packets total

rtp audio out cng packets total

rtp audio in flush packets total

RTPUO0000CO0OO

0ooa

rtp audio in jitter buffer bytes max

rtp audio in jitter seconds min

rtp_audio _in jitter seconds max

rtp audio in jitter loss rate

rtp audio in jitter burst rate

rtp_audio_in mean interval seconds

rtp audio in flaw total

rtp audio in quality percent

rtp audio in quality mos
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rtcp audio bytes total 9093 [JRTCPIO

rtcp_audio packets total 9093 [JRTCPOOOO
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0aoa
go _goroutines
go threads
go info
go _gc duration seconds
go memstats alloc bytes
go memstats alloc bytes total
go memstats heap alloc bytes
go memstats heap idle bytes
go _memstats heap inuse bytes
go _memstats heap objects
go memstats heap released bytes
go memstats heap sys bytes

go _memstats sys bytes
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N ad 0d
process_cpu_seconds_total 9090 [NUOOCOOCCPUOOOOOOO
process max_fds 9090 [IOOO0COOOO
process open fds 9090 [0000000O0CO
process resident memory bytes 9090 [O0O000OOOOO
process virtual memory bytes 9090 [O0O0OOOOOO

process virtual memory max bytes 9090 [JO0000000OC

process start time seconds 9090 [UnixOJOOOOOOOOOO

Prometheus HTTP[]]

NN 1 [
promhttp metric_handler requests in flight 9090 [J00000000OCO

OHTTPOO000000O0

promhttp metric handler requests total 9090
aoooa
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e gauge: [[J00000000000OOcurrent_calls, cpu_idle[]
e counter: [JJJ0000000sessions_total, failed_scrapes[]



« summary: [([J000000000000000000gc_duration_seconds[]

il

H0000000000COPrometheusO000OO00000OO

scrape configs:
- job name: 'ims as system'
static configs:
- targets: ['localhost:9090']

- job _name: 'ims_as_engine'
static configs:
- targets: ['localhost:9094']
metrics path: '/metrics'

- job name: 'ims as media‘
static configs:
- targets: ['localhost:9093']
metrics path: '/esl'
params:
module: ['default']

Juo

0000
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0oooon

freeswitch current calls

0000

freeswitch sofia gateway status{status="UP"}

H00000ping 000

avg(freeswitch sofia gateway pingtime)

0ooood

freeswitch current sps

poooood

freeswitch memory uordblks

Huooon

pooooMosoodd

rtp audio in quality mos

Oo0oooo0

rtp audio in quality percent

0ooa



rate(rtp audio in jitter packets total[5m])
Oo0ooo0
rtp audio in jitter loss rate

0000

avg(rtp audio in jitter seconds max -
rtp audio in jitter seconds min)

RTPIIII0© €@ €[
rate(rtp audio in media bytes total[1lm]) * 8

0oooooooa

increase(rtp audio in flaw total[5m])

TAS[00

0o0oo0ooa

active calls
Diameter[]0000
diameter peer state{application="sh"}

0oooon

rate(call attempts total[5m])



HLRJOOOO9500000

histogram quantile(0.95, hlr data duration milliseconds)

ocsnnnn

histogram quantile(0.99, ocs authorization duration milliseconds)

0oooooooa

rate(subscriber data lookups total[5m])

Diameter[[]0000

rate(diameter responses total[5m]) /
rate(diameter requests total[5m])

000C00CCRONODN00OODO0O

sum by (command) (rate(diameter requests total{application="ro"}

[5m]))

poo00oocCcrOonO

sum by (command) (rate(diameter responses total{application="ro",
result code!="2001"}[5m]))

Sh (UDR) P95

histogram quantile(0.95,
rate(diameter response duration milliseconds bucket{application="sh"]}

[5m]))

D€ 00000000000000000



histogram quantile(0.5,
rate(ro charging quota seconds bucket{request type="ccr i",
kind="granted"}[5m]))

Oo00o0o00o0oo0a

rate(ro charging quota seconds bucket{kind="granted", le="0"}[5m])

0o00o0o00a

event socket connected

Mnesia[JJ000

rate(erlang mnesia committed transactions[5m])

Mnesia[JJ0000

rate(erlang mnesia failed transactions[5m])

Erlang VMO0

erlang_vm process count

Erlang VMOIOOOOO

erlang vm memory bytes total

0o0oon

rate(erlang vm statistics garbage collection number of gcs[5m])
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erlang vm statistics run queues length

ETSO000

erlang vm _memory ets tables

HTTPI0D000000000C00

histogram quantile(0.5,
http dialplan request duration milliseconds)

Grafana[][][][][]

No00000O0Prometheus[00Grafana0000

Jooooooo
0100000000

e 00000 active calls[]
» 0000000000 rate(call_attempts_total[5m]) [

(00000 rate(call rejections total[5m]) []
e (0000 freeswitch sofia gateway status[]
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sum by (call type) (active calls)

PO5[00000000

histogram quantile(0.95,
rate(http dialplan request duration milliseconds bucket[5m])
)

Diameter{][][]

rate(diameter responses total{result="success"}[5m]) /
rate(diameter requests total[5m]) * 100

000t - oOMos([

avg(rtp audio in quality mos)

Hodn
0000000000

0o0o - fooooo

alert: SystemDown
expr: rate(call attempts total[5m]) ==
for: 2m
labels:
severity: critical
annotations:
summary: "TASOOOOOCO - OOO0OC"
description: "200000000000"



DiameterJ0000

alert: DiameterPeerDown

expr: diameter peer state ==

for: 1m

labels:
severity: critical

annotations:
summary: "Diameter[0{{ $labels.peer host }}O00"
description: "{{ $labels.application }}J000000COOO"

pooo0ooooO

alert: EventSocketDisconnected

expr: event socket connected ==

for: 30s

labels:
severity: critical

annotations:
summary: "[O0000{{ $labels.connection type }}O000"
description: "[O00O0OCOO"

Huoooo

[IDiameter[][[]

alert: HighDiameterLatency

expr: |
histogram quantile(0.95,

rate(diameter response duration milliseconds bucket[5m])

) > 1000

for: 5m

labels:
severity: high

annotations:
summary: "[J000Dbiameter[d"
description: "PO500{{ $value }}ms"

ocsnnod



alert: OCSAuthFailures

expr: |
rate(ocs_authorization attempts total{result="no credit"}[5m]) /
rate(ocs authorization attempts total[5m]) > 0.1

for: 5m

labels:
severity: high

annotations:

summary: "0CSOO000OOOO"
description: "{{ $value | humanizePercentage }}000000C0"

0oooooo

alert: HighCallRejectionRate
expr: |
rate(call rejections total[5m]) /
rate(call attempts total[5m]) > 0.05
for: 5m
labels:
severity: high
annotations:

summary: "0J0000005%"
description: "{{ $value | humanizePercentage }}0000O0"

0oooooa

alert: PoorMediaQuality
expr: avg(rtp audio in quality mos) < 3.5
for: 3m
labels:
severity: high
annotations:

summary: "000000000"
description: "OOMOSOOO{{ $value }}"

jooo

0o0oon



alert: HighMemoryUsage
expr: |
erlang vm memory bytes total{kind="processes"} /
(erlang vm process limit * 1000000) > 0.8
for: 10m
labels:
severity: warning
annotations:
summary: "Erlang vVMOOOOO"
description: "0J0000{{ $value | humanizePercentage }}"

0ooo0ooon

alert: HighSchedulerRunQueue
expr: erlang vm statistics run queues length > 10
for: 5m
labels:
severity: warning
annotations:
summary: "00000000CO"
description: "OOOOOOO{{ $value }}"

Mnesia[jJ000

alert: MnesiaTransactionFailures
expr: rate(erlang mnesia failed transactions[5m]) > 1
for: 5m
labels:
severity: warning
annotations:
summary: "[J0OMnesiaoogd"
description: "{{ $value }}J0000O"



HobUnbooon
0000000

0ooto

1. J00000000000a

histogram quantile(0.95,
rate(http dialplan request duration milliseconds bucket[5m]))

2. 00000

# 0000000
histogram quantile(0.95,

rate(subscriber data duration milliseconds bucket[5m]))

# HLROO
histogram quantile(0.95,
rate(hlr data duration milliseconds bucket[5m]))

# 0CSOO
histogram quantile(0.95,
rate(ocs _authorization duration milliseconds bucket[5m]))

3. (00000000

histogram quantile(0.95,

rate(dialplan _module duration milliseconds bucket[5m])
) by (module)

0000

* 0000000OHSSOHLROOCS(]
* [000a

* QJ0ood

* 00000



Hooooon

0000

1. fO00bOoooo0

sum by (reason) (rate(call rejections total[5m]))

2. 000000

sum by (decision) (rate(authorization decisions total[5m]))

3. [[IDiameter 0000

diameter peer state

4. 000000000

event socket connected

Hooood

0000

1. 000000

rate(call attempts total[5m])
active calls

2. J0Erlang VM

erlang vm process_count
erlang vm statistics run queues length
erlang vm memory bytes total



3. 000oooo

rate(erlang vm statistics garbage collection number of gcs[5m])

AN NENEND
ooooo

1. jOMoson

rtp _audio in quality mos
rtp audio _in quality percent

2. 00000

rtp audio in jitter seconds max
rtp _audio in jitter loss rate

3. (0000000

rtp audio in skip packets total
rtp_audio in flaw total

4. J000000

rate(rtp audio in media bytes total[lm]) * 8



Hond
000000000000

0oaP9s00

 HTTPOJOOOOO200-500ms
000000ShOO0050-150ms
HLROJOOO100-300ms
OCS00100-250ms
Diameter]J150-200ms

000000000000010-50ms

0ooa

 00000>95%

00000000>99%
HLR[]>98%

OCs00>99% 00000000000
Diameter00000000>99.9%

0oooo

e MOS[JJ>4.0

* 00000000>80%
* [J00<30ms

* 0000000<1%

0000

 Erlang0000<50% OO0
 Erlang[0000<70% 000

* 00000000<5
e ETS[0<1000



jooo

Oo00o0oo0o0oon

* 00000500-10000000000
+ 0000020-50 CPS

* J0000010,000-50,000
0oo00odooooa

* 000000>70% (00

e Erlang000>70% 000
* P950000
 0000000CO>10

Hodo
0000

1. f00000ODoo0O

° J0000o00OO0OOOooOa
o (U000ODOOOOOOODOOOOO
o [O000DOOKPIOOOOOOOOOOOO

2. 000000000

° JU00iOtObNOoOOOOo0a
o JO000o000U0ODOOO
o (0000O0ODOOOOO0O

3. f0000C0O0O

o (000050000



° [00001500010000
o [000000/0000

4. J0000oa

o (0000000000
o (i0bOOooooOoOOO
o JO000000O0OOO

jooo

1. f0000DO0000Oo0oO

groups:
- name: ims as aggregations
interval: 30s
rules:
- record: job:call attempts:rate5m
expr: rate(call attempts total[5m])

- record: job:dialplan latency:p95

expr: histogram quantile(0.95,
rate(http dialplan request duration milliseconds bucket[5m]))

2. J0000000DO00DOD00CODo00O
3. (000000000

o (0000 [5m]
o 00000 [1h]
o 00000 [1d]

joad

0000000Prometheus0000

# 000000
count by (__name_ ) ({ name =~".+"})



0ooooo

* J0000000OCOO000ODOOOIDO
* 00000
* (010000000000

0000

* [O000000OOOOCOO0a
* [O0000OOOoOOO
* (0000000000



[

00000000D000O0DOODO0000000000n E.1e4 000

N
e [ - 0000000
e ] - 000000 (number translate)
* [ - J000O0OOOOOO
RN
* [ - J00000CODOO00O0OCOOOOO
* [ - Sh 000000000
e [ - OCS [00000oO
e [ - HLR 000000000
OO0
o - 00000000 €L gong
e [ - 000000000
a0

* 0 - 000000



Juod

000000000O000CODOOD000O0DOODON0O0D000000n E.164 00O

Honooodo
O0000000000000000000 E-164 0000000000000

* (0000000
* J0000000O0OOO
* {00 SIP 000 IMS 000000

E.164 [0 [0O0o] (ooool 00 + 0000000

* (0061403123456 00000000
* (0016565551234 000000

Joooooo

MT
[T/ SIP INNATE * Fr:u'r.? —

M

0oooon

* 00Sh 00

* JOHLROO

« 0 OGS0

« [0 000000 XML

00 MT 000 000000000000 00 MO 000 U00000ooo

SLNSTon_numoer
stination_number

= [T XML



il

config :tas,
number translate: %{
country code: :PF, # IS0 3166-1 alpha-2 OO0
localAreaCode: "617" # 00000000
}

0o

* country_code: [J0000atomd0 ISO J000O0O0O00 : AU, :US, :PF[
* localAreaCode : [JJO0000000

Joooooo

TAS [J00 248 00000 000000COO0000000D 1SO 3166-1 alpha-2 (00



0o 00/00 E.1640 (0000 0O IDD 0d

:AC 0000 247 5 0 00

:AD 00 376 6-9 0 00

:AE 000 971 9 0 00

:AF 000 93 9 0 00

:AG 0000000 1 10 0 011  NANPOOOOOO
:AI 000 1 10 0 011 NANPOOOOOO
;AL 00000 355 9 0 00

:AM 0000 374 8 0 00

:A0 000 244 9 O 00

:AR 000 54 10 0 00

:AS 00000 1 10 0 011  NANPJOOOOO
:AT 000 43 10-13 0 00

AU 0000 61 9 0 0011

AW 000 297 7 o 00

:AX 0000 358 9-10 0 00 0000o
:AZ 0000 994 9 0 00

:BA 000000000 387 8 0 00

:BB (00O 1 10 B 011 NANPOOOOOO



0o 00/00 E.1640 (0000 0O IDD 0d

:BD 0000 880 10 0 00

:BE 000 32 8-9 0 00

:BF 00000 226 8 0 00

:BG 0000 359 9 0 00

:BH [ 973 8 0 00

:BI 000 257 8 0 00

:BJ [0 229 8 o 00

:BL 00000 590 9 0 00

:BM (000 1 10 0 011 NANPOOOOOO
:BN [ 673 7 O 00

:BO 0000 591 8 0 00

:BQ  [O0/OOOOOO/OO 599 7 o 00

:BR [ 55 10-11 0 00

:BS 0O 1 10 0 011  NANPJOOOOO
BT [0 975 8 0 00

:BV (000 47 8 o 00 000

BW 0000 267 8 0 00

:BY 0000 375 9 g Bl



0o

:BZ

:CA

: CC

:CD

:CF

:CG

:CH

:CI

:CK

:CL

:CM

:CN

:CO

:CR

:CU

:CV

:CW

:CX

00/00

0o

0o

0000

00ooooa

0000

0000

0d

0oon

0oda

0a

0o

0d

0ooo

0000

0d

0o

0o

0o

E.164 [

501

61

243

236

242

41

225

682

56

237

86

57

506

53

238

599

61

0ooa

10

11

10

7-8

0d

IDD 0

00

011 NANPOOOOO0

0011 Q000000

00

00

00

00

00

00

00

00

00

00

00

119

00

00

0011 Q000000



0o 00/00 E.1640 (0000 0O IDD 0d

:CY 0000 357 8 o 00

:CZ 00000 420 9 0 00

:DE [0 49 10-12 0 00

:DJ 000 253 8 0 00

:DK [0 45 8 0 00

:DM 0000 1 10 0 011  NANPOOOOOO
:00 0000000 1 10 0 011  NANPOOOOOO
:DZ 00000 213 9 0 00

:EC 0000 593 9 0 00

:EE 0000 372 7-8 O 00

:EG [0 20 10 0 00

:EH 0000 212 <) 0 00 I NEN

:ER 00000 291 7 0 00

:ES 00 34 9 o 00

:ET 00000 251 9 0 00

FI [0 358 910 0 00

FJ [0 679 7 0 00

:FK 00000 500 5 o 0o



0o

:FM

:FO

:FR

:GA

:GB

:GD

:GE

:GF

:GG

:GH

:GI

:GL

:GM

:GN

:GP

:GQ

:GR

:GS

00/00

0ooot0

0oon

0d

0a

0d

0ooa

0ooo

0000

0o

0a

0oda

0o

0o

0o

0oda

0oooo

0d

0ooa

E.164 []]

691

298

33

241

44

995

594

44

233

350

299

220

224

590

240

30

500

0ooa

10

10

10

0d

IDD g

011

00

00

00

00

011 NANPOOOOOO

00

00

00 0oooo

00

00

00

00

00

00

00

00

00 0oooon



0o

:GT

:GU

:GW

:GY

:HK

:HM

:HN

:HR

:HT

:HU

:ID

=NiE

:IL

1 IM

:IN

:I0

:IQ

: IR

00/00

0ooo

0d

0000

0o

0d

0o00ooooa

0ooo

0oon

0d

0o

0000

0o

0o

0o

0d

00ooooa

0o

0d

E.164 [

502

245

592

852

61

504

385

509

36

62

353

972

44

91

246

964

98

0ooa

10

10

10

10

10

0d

IDD 0

00

011 NANPOOOOO0

00

001

001

0011 Q000000

00

00

00

00

001

00

00

00 0oooo

00

00

00

00



0o

: IS

IT

:JE

:IM

:J0

:JP

:KE

:KG

:KH

:KI

KM

:KN

:KP

:KR

KW

:KY

:KZ

: LA

00/0a
0d
0o
Rajgl
0aa
0d
0d
0aa
000000
0o
0ooO
0o
0o0oooa
0d
0d
0o
0ooO
0000

0d

E.164 [

354

39

44

962

81

254

996

855

686

269

850

82

965

856

0ooa

9-10

10

10

10

10

10

9-10

10

10

10

0d

IDD

00

00

00

011

00

010

000

00

001

00

00

011

00

001

00

011

810

00

0d

0000000oo o

0oooo

NANPOOOOOO

NANPOOO000

NANPOOOOOO



0o 00/00 E.1640 (0000 0O IDD 0d

:LB 000 961 8 0 00
:LC 0000 1 10 0 011  NANPOOOOOO
LI 00000 423 7 0 00
LK 0000 94 9 0 00
:LR 0000 231 7-9 O 00
LS 000 266 8 o 00
LT 000 370 8 8 00
LU 000 352 9 O 00
LV 0000 371 8 o 00
LY 000 218 9 0 00
:MA 000 212 9 0 00
:MC 000 377 8-9 0 00
:MD 0000 373 8 0 00
:ME [0 382 8 0 00
:MF 000 590 9 0 00
MG 00000 261 9 0 00
:MH 00000 692 7 o o011

:MK (000 389 8 0 00



0o

:ML

‘MM

:MN

:MO

:MP

:MQ

:MR

:MS

‘MT

:MU

MV

: MW

:MX

‘MY

:MZ

:NA

:NC

:NE

00/00

0d

0d

0d

0a

0o0oooa

0ooa

0ooe0

0000

0o

0o

0oda

0o

0o

0oon

0oda

0o

000000

0o

E.164 [

223

95

976

853

596

222

356

230

960

265

52

60

258

264

687

227

0ooa

8-10

10

9-10

0d

IDD

00

00

001

00

011

00

00

011

00

00

00

00

00

00

00

00

00

00

0d

NANPOOOOOO

NANPOOOO0O



0o 00/00 E.1640 (0000 0O IDD

NF 0@ 672 5-6 0 00
:NG 000 234 10 0 009
:NI 000 505 8 o 00
:NL 0 31 9 0 00
:NO [0 47 8 O 00
NP 00 977 10 0 00
:NR [ 674 7 o 00
:NU 0 683 4 O 00
:NZ 000 64 8-9 0 00
oM [0 968 8 o 00
:PA 000 507 8 O 00
:PE [0 51 9 0 00
:PF 0000000 689 8 o 00
PG 000000 675 8 0 05
:PH 00 63 10 0 00
:PK 0000 92 10 0 00
:PL OO 48 9 O 00

:PM (0000000 508 6 [ 00



0o 00/00 E.1640 (0000 0O IDD 0d

PN 00000 64 8-9 0 00 O00ooo
:PR 0000 1 10 0 011  NANPOOOOOO
:PS 000 970 9 0 00

:PT 000 351 9 o 00

PW 0 680 7 o o011

:PY 000 595 9 0 00

:QA 000 974 8 0 00

:RE 000 262 9 0 00

:RO 000 40 9 0 00

RS [IIO© 381 9 0 00

:RU 000 7 10 8 810

:RW 000 250 9 0 00

:SA 00000 966 9 0 00

:SB 0000 677 5-7 M 00

:SC 000 248 7 0 00

:SD [0 249 9 0 00

:SE [0 46 9 0 00

:S6 (00 65 8 i 001



0o 00/00 E.1640 (0000 0O IDD 0d

:SH 0000 290 4-5 0 00

:SI 00000 386 8 0 00

:SJ 00000 47 8 0 00 O0oo
:SK 0000 421 9 0 00

:SL Oooo 232 8 0 00

:SM 0000 378 10 o 00

;SN 0000 221 9 0 00

:S0 00 252 8 o 00

;SR 000 597 7 0 00

:SS 000 211 9 0 00

:ST 00000000 239 7 o 00

:SV 0000 503 8 o 00

:SX 00000 1721 7 0 00

:SY 000 963 9 0 00

:SZ 0000 268 8 0 00

:TC 000000000 1 10 0 011 NANPOOO0OO0
7D I 235 8 o 00

TG [ 228 8 i 00



0o 00/00 E.1640 (0000 0O IDD 0d

:TH [0 66 9 0 001

:TJ 00000 992 9 0 810

:TK 000 690 4 0 00

:TL 000 670 7-8 0 00

:TM 00000 993 8 8 810

:TN 000 216 8 o 00

:TO [0 676 5-7 0 00

:TR 000 90 10 0 00

:TT 00000000 1 10 [ 011 NANPOOO0O00
TV 000 688 5 O 00

TW [0 886 9 0 002

Tz 0000 255 9 0 00

:UA 000 380 9 0 00

UG OO0 256 9 0 00

:US [0 1 10 0 011  NANP[OOO
:UY 000 598 8 0 00

:UZ  00oooo 998 9 0 810

:VA 00 39 9-10 [ 00 0oooon



0o 00/00 E.1640 (0000 0O IDD 0d

:VC 000000000 1 10 0 011 NANPOOOO0OO
:VE (000 58 10 0 00
VG 0000000 1 10 I 011 NANPOOO0O00
VI (000000 1 10 0 011 NANPOOO0O00
VN [0 84 9-10 0 00
VU [000 678 5-7 o 00
:\WF  J0eeelIl0 681 6 0 00
WS 000 685 5-7 o o
XK 000 383 8 0 00
:YE [0 967 9 0 00
YT 000 262 9 0 00 Ooo0oo
:ZA [0 27 9 0 00
:ZM 000 260 9 0 00
:ZW 0000 263 9 0 00
Oodooo
1. CLI 000000

0000000000 CL 0oooo



O0: *67555123456
00 1: 00 *67 - 555123456
00 2: 00 - 15551234560000000

2. SIP 000

0o0oooooa

O0: 61403123456;npdi; rn=+61400000000

00 1: 00 ;npdi;rn=... - 61403123456

00 2: 00 - 61403123456

3. 0000000

000000000000 +00

O0d: +61 (403) 123-456
00 1: 0O00gd - +61403123456
00 2: OO0 - 61403123456

A NENEND

ad

destination number

tas _destination number

effective caller id number

E.164 []

E.164 []

E.164 []

0d

0oooooooaO

0 destination number 0000000
O0000

0000000oMO Ooa



Jooooooooon

Oo0oo0oOoon

config :tas, number translate: S%{country code:

000 {:error, "000000CO"} - 00000

0o00o0o00o

00: "abcl23"000000

00 1: 00000 - "123"
00 2: 00000000000

00+ 000000000C00000000

00000 0000000 E.1e4 0000000000

Joooo

Web Ul [J[J000 (/translate)[]

1. 000000000 /translate
2. J0000000CO0O

3. (0000000000

4. 000000 E.164 00

5. (0000000000

0oooooo

0000 - E.164
(0000 (ONSN) —» E.164

0000 (+CC) —» E.164

00 CLI 00000 - 0oooag
000000000000000 - 00 E.164

XX} # [0



Jooooood

0000000000 "UNALLOCATED_NUMBER"

1. f0D000oo0oO

o [J /translate OO0

° 0000000000 E.164 00
° J00000000000O

2. J0 sh 000

o (0000000 sh OO0
o OO0 /sh test JOO000OOO

o [J00 MSISDN 0000000
3. (00000000

o JOO0OOO destination number []
o JOO00O0o0oOC0

0oob00ooooa

# 00
config :tas, number translate: %{

country code: :AU,
localAreaCode: "617" # 00000000

}

# [O0: 1234567808 [O00000
# [0: 61617123456780000 - 0O0O0OO

# [: 0000000000 localAreaCode

0oob00ooooa

Ho00o0o00o00a

e [] +61403123456 [] 61403123456 - [0
e [] 0403123456 000 country _code 00 - J00OO



MO [ MT (000
MTO00000000

* J000000OO0OOO
* 000000000 SiP OooO
« [0000000CO shoOo

Mo[oooooooo

+ 000000000000

* 000000000000

* (0000000 sh 00

* [00000000CO0000000/CDR

joad
1. 0000000000

o [] country code JUOOOOOOOOOO
o D@<€l0000000

2. 000000000

o localAreaCode J0000000OOOO
o [JOOOOOOOOO

3. (00000000

° J0ooood

o [JO0OONSN 000

o [JO0+CC 000

° JO000000C0O00000

4. J000000

o [0 "DO00000C" OO
° (00000000



o [0 E.164 00000000
5. (00000000

o 000000000
o [] /translate OOOOOOOM
o JU0000000000



(OCS)

00000000000 Diameter Ro 000 OmniTAS JO000C00000000000COCAVP OO0
FreeSWITCH 0000

il

Juoa

OmniTAS [[J 00 Diameter Ro 0000000CCO0000000COOOCCOOOO
OCS [II0OO0ONoooOiOnoooiONoooobODoa


https://www.3gpp.org/DynaReport/32299.htm

Subscriber OmniTAS Online Charging System

SIP INVITE

>

Call Received

CCR-Initial (Request Credit)

CCA (Grant 6005 + AVPs)

il

Extract AVPs:
Service-Information
Carrier Routing Info

Setup Call
with CCA AVP Variables

FreeSWITCH

.

Call Connected

|

Variables Available:
CCA Service-Information.*

Call Active (600s granted)

CCR-Update (Re-auth)

L

CCA (Grant &600s)

F

Call Continues

SIP BYE

L J

CCR-Terminate (Final Usage)

o
-

CCA {Acknowledged)

F

Hangup Call

Subscriber OmniTAS Online Charging System

Hoo
000000 (CCR):

 CCR-Initial (00 1): J0000COO000OCOOO0OO
¢ CCR-Update ([0 2): O0000C0O00O0O00COO0O
« CCR-Terminate ([0 3): J00000000C0000COO0

000000 (CCA):

+ [00000000CODO0D0O00000

L 4

FreeSWITCH



+ [00000000000OCOO Ave
* [O00DODO0O0OCOOOOO0a

Jooobonoood

00000C000000C000000 Diameter CCRO OO0 OmMNiTAS 000000000 (MO) 00000000
0o

1. J000000: online charging.enabled [ true00 false JOOmnITAS 0000000
00000000 oCsO

2. J00000O0 (MO): 00 MO 0000000000 (MT) 00000000: MT 00000 OCS 0o000on
Oo00o0o0Oon

3. J000000: 00000000 skipped_regex OOO000000OCOOO00O00O

00000C0OmMNITAS 000 CCR-Initial 00000 SIP Call-ID 000000000COO00O0CCR-
Update [] CCR-Terminate [JJI/0000000000 Jo00000000ooo0OotoooMT
00000 B 0O000CO00DO0000 CCRO






0= 00 OCS 0000000000000 Dooooo U boobboooo 00000000 CCR
0000000000000 CCR 000000



AR
000000



re

-

Call leg

OmniCore  OmniCall OmniRAN
5GC - - -
/%

Mobile
Originating?

© / Yes

No MT/other

Destination in
skipped regex?

OmniCharge

-

No

Yes
No charain CCR-Initial sent
ane session created



h

CCR-U on answer +
periodic re-auth
CCR-T on hangup

Juooooood

00000000 OO0 OCS 00000 CCA (Result-Code 2001 )0000000 000000000 4612
(DIAMETER_CREDIT_LIMIT_REACHED) ] 4010

(DIAMETER_END_USER_SERVICE_DENIED)JJOmnIiTAS 00000000000000000O
OUTGOING_CALL_BARRED [III0C0IOO0IOOCOOCOOOOOODOOOOOOOOOO0O

OO00000 00000OOOO000000OOOO00 CCR-Update OOO00000000OOOOmMNITAS 000000
0000000 credit_exhaustion_announcement [JIJU000000O0000000CCO000000OO
00

CCR-Terminate [[II0IO00OO0O0O00 DOOOOOOOmMNITAS [ 00 00 CCR-Terminate[][]
O0-000040 DO0000000000000000000RObOC0C" 000000 0000000 C€DR 000000000
0000000000 €€ 00000000000000000000 FreeSWITCH 000000000000000000CCO
000000 CCR-TODOOOOOODOOOOOCODOOOOOODOOOOOCODO0OO FreeSWITCH O0O00OO

OmniTAS [0000000C000000CO00000C0O000000

Oo00o0o00o0

0 schedule hangup auth JJ00OmnIiTAS OO000 FreeSWITCH J00000000000000CO
0000000 CCR-Update JON000000000CD 0OCOOCO

0000



FreeSWITCH

Call Answered

CCR-U (Answer Event)

CCA (Grant 10s)

- [credit_exhaustion_announcement configured]

sched_transfer +10s credit_exhausted

Scheduled: Transfer in 10s

[No announcement configured]

sched_hangup +10s OUTGOING_CALL_BARRED

Wait 8s (10s - 2s buffer)

CCR-U (Periodic)

CCA (Grant 10s)

Scheduled: Hangup in 10s

- [credit_exhaustion_announcement configured]

sched_transfer +10s credit_exhausted

Rescheduled: Transfer in 10s from NOW

[No announcement configured]

sched_hangup +10s OUTGOING_CALL_BARRED

Rescheduled: Hangup in 10s from NOW

Call continues with extended credit

0oooo

FreeSWITCH

OmniTAS 000000000000 CCR-Update 000000000COO000OCOO

ccr update buffer seconds 0000002 OO0

0ooood

 T+0s: JJ000OCS 00 10s0000000 T+10s
« T+8s: [0 CCR-U10s - 2s 000

* T+8.1s: OCS [ 10s00000000 T+18.1sO0000 10s[

e T+16.1s: [J[] CCR-U




« T+16.2s: OCS [J[] 10s[00000000 T+26.2s
» 0000000 OCs Oon0oo

Oo0oooo0

[0CS HANGUP RESCHEDULE] Found UUID <uuid> for call <id> -

rescheduling timer to 10s from now
[SCHED TRANSFER] Scheduling transfer to credit exhausted dialplan

for <uuid> in 10s
[0CS HANGUP RESCHEDULE] Successfully rescheduled timer for call

<id> (UUID: <uuid>)

O00schedule_hangup_auth + credit_exhaustion_announcement

0 00 0000000OmniTAS 000000 00 0000000000000C00000000000

0o0oooa

config :tas, :online charging,
schedule hangup auth: true,
credit _exhaustion_announcement: nil

= [0 sched_hangup - 0000000000

000000

config :tas, :online charging,
schedule hangup auth: true,

credit exhaustion announcement:
"${base dir}/sounds/en/us/callie/misc/8000/credit exhausted.wav"

- [ sched transfer - [ credit exhausted Q00000000000

Oo0oooo0

1. OmniTAS [J0 tas call reason=credit exhausted 000
2. 00000 ims_as 00000000 credit exhausted [0
3. 0000000



[e]

FreeSWITCH [] A-leg 00 credit_exhausted 0000
0000000B-leg 00 BYE

0000000000 A-leg

00000000

o

(o]

[e]

0o

* [000000000000000a

* B-leg0000OODOOOO

« CCR-T 000000000

* 000000000 FreeSWITCH 000000 ${base_dir} 000

CCR-Update 000000

[0 OCS [] CCR-Update €99 (000 000 00OOMNITAS [0000000000000000000000

OCS (0000



Error|4012
IT_LIM|T_RE

Grant N seco
N >

rant 0 seco ICE_DENIE er Error

Oo0ooood



OCs 100 1l 0d

0000 Credit exhausted (zero
{:0k, 0} (OO - seconds allocated) -

triggering immediate hangup

NN Credit exhausted (4012
H(H(N CREDIT LIMIT REACHED) -
/27 triggering immediate hangup

{:error, 4012}
(CREDIT_LIMIT_REACHED)

Service denied (4010
END USER SERVICE DENIED) -
triggering immediate hangup

{:error, 4010} Q000
(END_USER_SERVICE_DENIED) 000

a0

CCR Periodic CCR failed with
{:error, reason} (OO0 0000 error <reason> - Stopping

godd  job

0

— Periodic CCA allocated Ns,
{:0k, N} [ON>0 — will send next CCR-U in (N-

0 +N

0 buffer)s

000: 00000000 00 DO0000000 OCS O T+8s JUNNii0o0oion T+10sO00 T+8s 0odod
Ooo00o00o0ooo0

0o00o0o00o00a

T+0s: Call answered

T+0.1s: 0OCS grants 10s - Timer scheduled for T+10.1s
T+8s: CCR-U sent (buffer = 2s)

T+8.1s: 0OCS returns 0 seconds - Immediate transfer to
credit exhausted dialplan

T+8.2s: Announcement plays to caller

T+10s: Call terminated (scheduled timer irrelevant)



0ooo0ooooo

[warning] Credit exhausted (zero seconds allocated) - triggering

immediate hangup
[warning] Hanging up call <id> (UUID: <uuid>) due to credit

exhaustion
[info] Credit exhaustion announcement config:

“${base dir}/sounds/..."

[info] Playing announcement before hangup: ...

[info] Setting tas call reason=credit exhausted for <uuid>
[info] Transferring to credit exhausted dialplan: uuid transfer

<uuid> credit exhausted XML ims as

0ooo0ooon
OmniTAS 00000000

1. 00000 (schedule hangup auth):

o [JO00000O00OOD/OO

° (00 CCR-U O0000COOO
° (000000000000 CCR-U
o Q000000

2. [J00000:

o [J OCS [J CCR-U 00000000

o 000000
o 00000
o (0000 Diameter 0000

00000000 credit exhaustion announcement [N00C000000000CCOCCOOOOO



AVP (100000
il

OmniTAS [JI00000000000CO000 (AVP)OOOOOOOCOO0OO FreeSWITCHOOOOOOOOOOOO
00 OCS [iUi0ODO0oO0oOboODoo0O

000 AVP [

e 00 (UTF8String, Unsigned32, Integer32)
* 000000000 AVP
* 00000 AVP (O0O03GPP O000)

000000 AVP 000000000000000 €A

CCA.<AVP-Name>.<Nested-AVP-Name>.<Value-AVP-Name> = "value"

00 AVP (]

000d AVP (3GPP)
000000 AVP (AVP 00 8730000 1D 10415) (0 IMS 0000000000

00 OCs [:

Service-Information
— IMS-Information
| — Carrier-Select-Routing-Information: "1408"
| L— Node-Functionality: 6
L— Alternate-Charged-Party-Address: "NickTest"

000 FreeSWITCH []]:



CCA.Service-Information.Carrier-Select-Routing-Information =
“1408"
CCA.Service-Information.Alternate-Charged-Party-Address =
"NickTest"

00000000 BOO0O00OoOO0Oo0Oa

<action application="log" data="INFO Carrier: ${CCA.Service-
Information.Carrier-Select-Routing-Information}"/>

00 uuid_dump [J: ] FreeSWITCH 0000 ESL 00000 variable [O0000

variable CCA.Service-Information.Carrier-Select-Routing-
Information: 1408

variable CCA.Service-Information.Alternate-Charged-Party-Address:
NickTest

0= FreeSWITCH J000000CO000CO00OO0OOCO0OOOOOOCOOOO00O00CO

0ooooo Ave
Oo00o0000o0

OCS (][

Granted-Service-Unit
L— CC-Time: 600

0o-

allocated time = 600



AVP [0

0cs OmniTAS FreeSWITCH

Call Answered

CCR-U [(Answer Event)

CCA {Grant 10s)

v

alt [credit_exhaustion_announcement configured]

sched_transfer +10s credit_exhausted

-
o

Scheduled: Transfer in 10s
[No announcement configured]

sched_hangup +10s QUTGOING_CALL BARRED

-

Scheduled: Hangup in 10s

Wait Bs {10s - 25 buffer)

CCR-U {Periodic)

&

CCA {Grant 10s)

v

alt [credit_exhaustion_announcement configured]

sched_transfer +10s credit_exhausted

=
o

Rescheduled: Transfer in 10s from NOW
[No announcement configured]

sched_hangup +10s QUTGOING_CALL BARRED

=

Rescheduled: Hangup in 10s from NOW

Call continues with extended credit

0cs OmniTAS FreeSWITCH

oooo-

1. 0 AVP [[I0000O00ODOOO00O0OGOO
2. [J0 AVP 0000000000000
3. (0000 AVP (00 AVP (0000

4. 00 AVP 0000000



Hooooon

OCS CCA []:

Service-Information (Grouped)
— IMS-Information (Grouped)
— Node-Functionality: 6
— Role-0f-Node: 1
— Calling-Party-Address: "tel:+313380000000670"
L— Time-Stamps (Grouped)
— SIP-Request-Timestamp: "2026-01-24T22:40:18Z"
L— SIP-Response-Timestamp: "2026-01-24T22:40:18Z"
IN-Information (Grouped)
L— Real-Called-Number: "15551234567"

——————

(000 FreeSWITCH []:

CCA.Service-Information.IMS-Information.Node-Functionality = "6"
CCA.Service-Information.IMS-Information.Role-0f-Node = "1"
CCA.Service-Information.IMS-Information.Calling-Party-Address =
"tel:+313380000000670"
CCA.Service-Information.IMS-Information.Time-Stamps.SIP-Request-
Timestamp = "2026-01-24T22:40:18Z"
CCA.Service-Information.IMS-Information.Time-Stamps.SIP-Response-
Timestamp = "2026-01-24T22:40:18Z"
CCA.Service-Information.IN-Information.Real-Called-Number =
"15551234567"



il
000000

ad

enabled

requested units seconds

report and reserve

service identifier

[

ad

false

false

0d

00000000000 fatse L
OCS [0000o ccroboa
O

[] CCR-Initial/Update [
Service-Unit 00000
000000 7 RSUDAVP [0
Time (J00 OCS [0000OC
O00000€ €900 CGRate
(0000000000000 OO O
000 OCS 0000 cc-Ti
aood

3GPP SCUR 00000 Ne

00 true OO0 CCR-Up
Terminate [0 Used

Unit 0000000000000 ¢
00000 3GPP-Reportin
00000 RATING CONDIT
(6) 0UOUOOOO QUOTA E
(3) 000000 FINAL (2)
OO000000O0oO0O0CO;
false 00 CCR-T OO0
000000000000 C€C-Tin
NN

00000000 Service-Id
(AVP 439)000 CCR [

{Service-Context-Id



ad

periodic ccr time seconds

ccr _update buffer seconds

schedule hangup auth

credit exhaustion_announcement

skipped regex

—

ad

10

false

nil

[]

0d

Identifier} OJO0O0OC
Uoodoon

0 OCS [00000O0OCCR
Oo0oDOodooOoOoooo
U 000000000000 at Lo

- ccr_update buffer

0o

O0000oO00doO00dooa)
OmniTAS [] (allocate

buffer) 000000 CCR-
0000000002-5 00

O00000000000000/000
O00OmniTAS [0 CCA
allocated time [ Ft
0000000 CCR-U 00000

credit exhaustion a

0ooao

O00000000000000

schedule hangup aut
00 D00O00000000O0OC
00000000000 FreeSWI
00 "${base dir}/sour

0 nil OOOOOOCOOOOCO

0 00000 fO000oooooo
0 OCSO0000000O CCRO
00000 "~911$" 0"~ 000



Diameter [J[][]

0d

origin host

origin_realm

destination realm

destination host

0d

nil

0d

OmniTAS Diameter [J[] (FQDN)OOOO0O Di

0000
0 "tas0l.epc.mncl23.mcc456.3gppnety

OmniTAS Diameter 0000000000
00 "epc.mncl23.mcc456.3gppnetwork.ol

OCS Diameter [[I000000000000CCO

(00 OCS Diameter (0000 nil 00000
destination realm [J000000000000O0O0 ¢
ad



jooo

config :tas, :online charging,

# 000
enabled: true,

# 0 = [J RSUOO OCS 000000 Nokia TAS / CGRateS (000

# (00000000000 oCs OOOooO
requested units seconds: 0,

# 0000000000

service identifier: 1,

# UOU000COO0O0UO0OROO0O0
periodic ccr time seconds: 10,

# (00000000 2 00000
ccr _update buffer seconds: 2,

# 0000000000
schedule hangup auth: true,

# 000000000000
credit exhaustion announcement: "ivr/ivr-

account balance low.wav",

# 00 0CS 0000000000
skipped regex: [

"~911%", # 000000
"7000%", # (0000000
"A\*863" # (00000

]

config :tas, :diameter,
# (000
origin host: "tas0l.epc.mnc001l.mcc001.3gppnetwork.org",
origin realm: "epc.mnc001l.mccOO1l.3gppnetwork.org",

# 0CS [
destination realm: "epc.mncO@l.mccO01.3gppnetwork.org",
destination host: nil # 000000



ooooa
Oo0ooood

- 000000 skipped_regex (00000

. 00000000 ocsiiinunionn

. D00000CCR-Initial 000 OCS [J destination realm

00 CCA 00000000000 AVP

0 AVP 00 FreeSWITCH Q00000 1}
O0000allocated time [J AVP 000

. 000000 periodic ccr time seconds [J] CCR-Update

. 0000 schedule_hangup_auth 000000000000
. 0000000 CCR-Terminate

© ® N o U A W N R

0o

* [0 OCS: (I0000000000000

e 0000: O periodic ccr time seconds 000 30sO00000000
e [0000: OO schedule hangup auth [J[] credit exhaustion announcement

+ [000: DO000000 skipped_regex [OOOOOCOO

FreeSWITCH [][]

00000000 AVP 0

0 CCA 00000 AVP 000000000 FreeSWITCH O0000OCO



<extension name="Route with OCS Data">
<condition field="destination number" expression=""(.+)$">

<!/-- [0 o¢S fiiooota - ->
<action application="1log"

data="INFO Carrier Code: ${CCA.Service-
Information.Carrier-Select-Routing-Information}"/>

<!'-- [0 oc¢s Joog --=
<action application="1log"
data="INFO Charged Party: ${CCA.Service-
Information.Alternate-Charged-Party-Address}"/>

<!-- [000ooo --=
<action application="1lo0g"
data="INFO Allocated Time: ${allocated time}
seconds"/>

<!-- [00o0ooog: -->
<action application="set"

data="carrier code=${CCA.Service-Information.Carrier-
Select-Routing-Information}"/>
<action application="bridge"

data="sofia/external/$l@carrier-${carrier code}.sip.example.com"/>

</condition>
</extension>

Jooo
[0:

* (00 FreeSWITCH 0000 OO0 OO
* 00000000OOO0O
* J0000000OOOOCO

0o-

* [O0000O0OOOOO0O



* 00000/0000000
* [O000000OOROOOOO0

joad

1. [0 OCS 0000000

00 OCS O0Uo0o0ooooooag

<extension name="Carrier Selection">
<condition field="${CCA.Service-Information.Carrier-Select-
Routing-Information}" expression=""(.+)$">
<action application="bridge"

data="sofia/external/${destination number}@carrier-$1.example.com"/>
</condition>

<!-- [0000oOoooag - ->

<condition field="${CCA.Service-Information.Carrier-Select-
Routing-Information}" expression=""$">

<action application="bridge"
data="sofia/external/${destination number}@default-

carrier.example.com"/>

</condition>
</extension>

0000: OCS 00000 AVP 00000000 "1408"OFreeSWITCH O000000000C carrier-
1408.example.com [

2. 0000

00 OCS 0o0i0otOooooO



<extension name="Alternate Billing">
<condition field="${CCA.Service-Information.Alternate-Charged-
Party-Address}" expression=""(.+)$">

<!-- 00000000 CDR -->

<action application="set"
data="billed party=$1"/>

<action application="export"
data="billed party=$1"/>

<I'-- 00O sIP OO -->
<action application="set"
data="sip h X-Billed-Party=$1"/>
<action application="bridge"
data="sofia/external/${destination number}@trunk.example.com"/>

</condition>
</extension>

0000: OCS 0000000000000000OmMNITAS [ AVP 000 "NickTest" 0000000000000
CDR 000 SIP 0000

3. (0000000000
Oo00o0o0oo0a



<extension name="Credit Warnings">
<condition field="destination number" expression=""(.+)$">

<!-- (000 360 00oog - ->
<action application="set"

data="warning time=${expr(${allocated time} - 30)}"/>

<action application="sched hangup"
data="+${allocated time} ALLOTTED TIMEOUT"/>

<action application="sched broadcast"
data="+${warning time} playback::ivr/ivr-
account balance low.wav"/>

<action application="bridge"
data="sofia/external/$1l@trunk.example.com"/>

</condition>
</extension>

0000 0000 OCS [ alloecated time (000000000000 30 OO0000OC

Huooodo

0 CCR-Initial JO00000OmNITAS 000000 DOCOOO0OODOODO0OO CCR-UpdateO 000000
[0 CCR-TerminateJJ000000 FreeSWITCH 00000 (ESL) 0O00



FreeSWITCH OmniTAS (CallEventListener)

Persistent ESL subscription:
CHANNEL_ANSWER, CHANNEL_HANGUP_COMPLETE

CHANNEL_ANSWER (Call-ID, answer time)
CCR-Update (answer)

CCA (grant)

v [Until hangup]

CCR-Update (periodic re-auth)

CCA (grant)

CHANNEL_HANGUP_COMPLETE (Call-ID, cause)

CCR-Terminate (used time + cause)

FreeSWITCH OmniTAS (CallEventListener)

nooo-

CCA

* OmniTAS 0000 FreeSWITCH 0000 ESL 000000 CHANNEL ANSWER [J
CHANNEL HANGUP COMPLETE([]

 [J CHANNEL_ ANSWER [JO000 SIP Call-ID 000000000000 €€ 0000 CCR-Update[]

e [J CHANNEL HANGUP_COMPLETE [JO000 SIP Call-ID [J FreeSWITCH J0000000O0000
00000 CCR-Terminate[]

« 000 sIP Call-ID 0O0000OCO0000OCO000OMT 00000 B 0000CDOO00DOCO0000O
000000000 CCR 0000

* (00000000 DDO000000O000 CHANNEL _ANSWER (000000000 Call-IDO0000CO0
CCR-Update [00000000C000000C0O0000 CCR-VU 0000000000

e 000000000 BLIND TRANSFER/ATTENDED TRANSFER [JOOJOO00O0OO — CCR-
Terminate[JJ0000000000CO00000CO00000CO00000CO00 Call-1D 00000000000
0o00o0o00a

CallEventListener [J00000000000000O FreeSWITCHOOO test mode 000000 O O

00000000 0000 €CR 0000 online_charging.enabled 000000 OO0 O0O0O0OOCOOO
CHANNEL_ANSWER/CHANNEL HANGUP COMPLETE (000000000 CCRONNOOOOOONNO

esl notifications [JUUUOUOO0OOOOO online charging.enabled (0000000000
O0000000D00000000 CCR-Initialg0000 CCR-U/CCR-TOO



000: /call_event HTTP [

000000 FreeSWITCH 0000 curl 000000/000C000 POST 1 OmMniTAS ]
/call_event HTTP J0000000OO DOO0COOOOCOESL DOOOCOO

/call_event 00000000 266 OK{O0OCO000OCCO0000CCO0 OO00oCbOD00oCoOo0O
Ho00o0odOoooooo0a

Diameter [|]

CCR-Initial (0000 1)
0000000000000000000000

00ooo AVP:



AVP

Session-ld

Auth-

Application-Id

Service-
Context-ld

CC-Request-
Type

CC-Request-
Number

Service-
Identifier

Subscription-

Id

Requested-
Service-Unit

Service-
Information

(] CCR-I:

0d

263

258

461

416

415

439

443

437

873

0d

UTF8String

Unsigned32

UTF8String

0d

Unsigned32

Unsigned32

0d

0d

0d

0d

O000000000o0b00000000OCCR-1/u/T O
00000 sip Call-1D 000000

a0 0 Diameter Q000000000
4

"000.000.12.32260@3gpp.org" [
IMS 0000

0 1 (INITIAL_REQUEST)

dodge O INITIAL_REQUESTIOOOOOO
0oooo 1020...000

000000000000 service identifier
a0

000 MSISDN [J IMSI

OO00O0CC-Time =

requested units seconds

IMS [0000000CO00/0000000000000


https://datatracker.ietf.org/doc/html/rfc4006
https://www.3gpp.org/DynaReport/32299.htm
https://datatracker.ietf.org/doc/html/rfc4006#section-8.2

Session-Id: "tasO@l.example.org;1463927445;1744753804"
Auth-Application-Id: 4
CC-Request-Type: 1 (INITIAL REQUEST)
CC-Request-Number: 0
Subscription-Id:
- Subscription-ID-Type: 0@ (END USER E164)
Subscription-ID-Data: "313380000000670"
Multiple-Services-Credit-Control:
- Service-Identifier: 1
Requested-Service-Unit:
- CC-Time: 300 (OOO0O0)
Service-Information:
- IMS-Information:
- Role-0f-Node: 0 (ORIGINATING ROLE)
- Node-Functionality: 6 (AS)
- Calling-Party-Address: "tel:+313380000000670"
Called-Party-Address: "tel:+15551234567"

Requested-Service-Unit €€]0000000000CS 00000000 CCA [J Granted-
Service-Unit 00

CCA (000000)

00 OCS 00UD00D000DODOoCO

00000 AVP:
AVP ad 0d 0d
Result-Code 268 Unsigned32 2001 0000000000000 [
Granted-Service-Unit 431 [ O00000000COOD0O0O
Service-Information 873 [0 O00000C000000C0000

00 AVP [0 CCA:



Session-Id: "tasOl.example.org;1769294418268;8a078232"
Result-Code: 2001 (DIAMETER SUCCESS)
CC-Request-Type: 1
CC-Request-Number: 1
Granted-Service-Unit:

- CC-Time: 600 (OO 16 0O0O)
Service-Information:

- IMS-Information:

- Carrier-Select-Routing-Information: "1408"
- Alternate-Charged-Party-Address: "NickTest"

poooo:

allocated time = 600
CCA.Service-Information.Carrier-Select-Routing-Information =
"1408"
CCA.Service-Information.Alternate-Charged-Party-Address =
"NickTest"

CCR-Update ([0 2)
00000000000000000000000000

nooo-

« (0000000999 ESL [ CHANNEL ANSWER[[CC-Request-Number = 1[] SIP-
Response-Timestamp J00000000

* J000000000000000O0 allocated time - ccr update buffer seconds 0000
0000000 periodic ccr time seconds[]

0 CCR-1 O0000:

CC-Request-Type: 2 (UPDATE_REQUEST)
CC-Request-Number : 0000 1000000000000000

Requested-Service-Unit: [JUI0 requested units seconds[]
[] CCR-Initial [JOJ000 Session-Id



000000 CCR-Terminate [JJ0J0Used-Service-Unit 0000000 CCR-Update 000
OO00doO00dCO00dCOooa

CCR-Terminate ([0 3)

000000000 ESL 0 CHANNEL HANGUP_COMPLETE 0000000000000

[0 AVP:

e CC-Request-Type: 3 (TERMINATION REQUEST)
* (CC-Request-Number: [JO000O0O0O 20

e Used-Service-Unit: [J00000000CC-Time 0000000000
* Termination-Cause: 1 (DIAMETER _LOGOUT) O

* Cause-Code (AVP 861, IMS-Information): 0 0000000000002 O000COOOOOO0


https://datatracker.ietf.org/doc/html/rfc6733#section-8.15
https://www.3gpp.org/DynaReport/32299.htm

jooo

2001 DIAMETER_SUCCESS —
_ 0 00 AvVPOOOOO
— Oooodan
4010 DIAMETER_END USER SERVICE DENIED 00O

CALL_REJECTED
aa

000 0000000

4012 DIAMETER_CREDIT_LIMIT _REACHED
- - - OUTGOING CALL BAR

OCS

5003 DIAMETER_AUTHORIZATION_REJECTED ~ [g  DooHoid

CALL REJECTED

OCS

Sxxx (0000 ggg 0o00ooooao

[o: O

il

0o 0o00C0000000o0OD000000a

Diameter [J[1/000[0]

CCR 00 command JO0000000000 CCR-InitialJ0000CCR-Update00000000 CCR-
Terminate[JJ0000000000CO00000CO00000CO0

O0: diameter requests total (OJ00): OO0 Diameter OO0 0O0:
diameter responses total (JO0): OO0 Diameter 00 OO:


https://datatracker.ietf.org/doc/html/rfc6733#section-7.1
https://www.3gpp.org/DynaReport/32299.htm

diameter response duration milliseconds (J00): 000000
a0:

e application - ro (O0O0O0) O sh (OOOOO)
e command - ccr i[Jccr ufJccr t (Ro)[J udr (Sh)
e result code - (O00) Diameter OJOJ0: 200104012 000 = 00/ 0000000

e result - (0JO0OO0) success[lnocredit[Jerror

nooo-

# 000000 CCR OO
sum by (command) (rate(diameter requests total{application="ro"}[5m])

# CCR [0000000000COOO 201 (0
sum by (command) (rate(diameter responses total{application="ro",
result code!="2001"}[5m]))

# 00000 (4012)

rate(diameter responses total{application="ro", result code="4012"}
[5m])

# (000000 95th 000 CCR OO
histogram quantile(0.95,
sum by (le, command)

(rate(diameter response duration milliseconds bucket{application="ro'
[5m]))
)

AN NENEND

00: ro_charging_quota_seconds [J[I: 000 00: 00 CCR O0000000OCOO000OCOO000
0o od:

* request type - ccr i[Jccr uf[jccr t

* kind - requested (JUJO CC-Time)Jgranted (000000006 = O0)Oused (0000
Joe0000)

nooo-



# 000000000000
histogram quantile(0.5,

rate(ro charging quota seconds bucket{request type="ccr i",
kind="granted"}[5m]))

# 000000000000
rate(ro charging quota seconds bucket{kind="granted", le="0"}[5m])

# (UO0O0OCOOOODOOODOOOO0O0OC0
rate(ro charging quota seconds sum{kind="used"}[5m])

OCS (000000

O0: ocs_authorization attempts total (O00O) O0: result (success[]
nocredit[JtimeoutJerror)skipped (true J00000OO0OOOOOOO false)

[0: online charging events total (O00): 000000 O0: event type
(authorize[Janswer[Jreauth[Jhangup[Jcredit exhaustion hangup[]

hangup rescheduled)result (success[Inocredit[Jtimeout[Jerror[]
triggered)

0ooo-

# 000000000000
sum(rate(ocs authorization attempts total{result="success",
skipped="false"}[5m]))

/ sum(rate(ocs authorization attempts total{skipped="false"}[5m]))

# J0000000000O0O
rate(online charging events total{event type="credit exhaustion hangt
[5m])

1

FreeSWITCH ][]0 AVP [][]

Nk



e FreeSWITCH 0000000 ${CCA.Service-Information.*} [
* 000000000

Ooooo:

1. OCS [J CCA 00000000 AvP

2. AVP J0000000O0
3. 00000 FreeSWITCH [[]

0ooo-

1. 00 ocCs OO0 AvP

00 OmniTAS 000 CCA 000

[debug] Credit Control Answer: {:diameter packet, ...}

[debug] Parsed AVP variables: %{
"CCA.Service-Information.Carrier-Select-Routing-Information"

=> "1408",
"CCA.Service-Information.Alternate-Charged-Party-Address" =>

“NickTest"

}

[ "Parsed AVP variables" [][] %{}[J] OCS 00000 AVP[]
2. 00 AVP 000

0ooo0ooon

[warning] got back another type of reply: {...}

000 AVP 000000000000 Diameter 000000

3. 00 FreeSWITCH 010

0 FreeSWITCH 0000 ESL 0O

freeswitch> uuid dump <call-uuid>



0000 variable (00 CCA. JO0OOO

variable CCA.Service-Information.Carrier-Select-Routing-
Information: 1408

variable CCA.Service-Information.Alternate-Charged-Party-
Address: NickTest

variable CCA.Auth-Application-Id: 4
variable CCA.Result-Code: 2001

0= FreeSWITCH J000000CO000CO00CO00ODO00O

<action application="1log" data="Carrier: ${CCA.Service-
Information.Carrier-Select-Routing-Information}"/>

N00000000 "unhandled™
00:

0000 [warning] Could not authorize call: :unhandled
e (00 CCA [ (Result-Code 2001) [0
» 00 OCS 0000000

Ooooo:

+ CCA [I000CODOOCO
* (0000 AVP 00000
 AVP 000000

0oon-
Ho0Oo0odObbotobdobbooootooooG
00000= 0ooooog

* 000000 AVP 0000 7 000
* (000000 AVP OO [

0oo0: 0otoooo



« (00000 AVP 00000
* (0000000 AVP [0

0o0oo0ooa

1. 00 CCA 00000000
2. 00 AVP 000000 Diameter [(]
3. [J[] Result-Code []J[] 2001

OCS (00000
o0:

» [0 CCR 0000
 JO00: [debug] Got back response for authorize: {:error, :timeout}

* [0 50000000 CCA
Ooooo:

» [J OCS/DRA JOOOOOO
e (0000 Diameter [J[] (3868)

* destination realm [] destination host [][]

+ OCS (0000
oooo:
1. 0000oa

000 OCs O TCP OO

telnet ocs.example.com 3868

Jo0Of0bNOoiOtOoOOoootoo0oG

2. [I[] Diameter [J[]

00 destination realm [JO00 OCS 0000



config :tas, :diameter,
destination realm: "epc.mnc001l.mcc001.3gppnetwork.org" # OO0
0CS 000

3. 00 OCS [0

00 OCS 0000 CCR 00000 ©CS fonbtroon

o 00 OmniTAS ] origin host [0 OCS [0

o [0 OCSs 00000000000 OmniTAS 000
o [ Service-Context-Id [] Application-Id [0 OCS OO0

Jooooooon
[0:

* JU0000O00C000O
e [] allocated time [OO0000O000
* [I00 schedule hangup auth 000

poooo:

e FreeSWITCH 000000

* schedule hangup auth [] false
* (00000000

oooo-
1. (@9e0

00000 schedule hangup auth[]

config :tas, :online charging,
schedule hangup auth: true

2.[][] FreeSWITCH ESL []]



(0 OmniTAS 0000 FreeSWITCH 0000

[debug] Schedule Hangup Response: {:ok, "+0K"}

000000000000000 FreeSWITCH OO0COOOO
3. (00000

0000 UUID 00000000000

[debug] Setting Scheduled Hangup for call in 600 seconds
00000 vuib0doooo0o0ooooon

00000000000 OCS
o0:

» [0000911goo0o0donn OcCs O
* [0 skipped_regex JUOOOOOOO
* 000000

Ooooo:

* JO000000OO0
* 0000000000
* (00000000

0oon-
1. f00000Ooa

0ooo0ooooo

Regex.compile(""911%$") # 0O {:0k, ~r/"911%/}

0ooto



o 0000000 ~911s OO 911
o (0000 \* 0000000COO \*

2. 00000

Oo0000000o0o0Oo0a

[debug] Checking if dialled number "911" matches skipped
regex. ..

0000000 "+1911°00000 "~911$" 0000000

3. 0000

config :tas, :online charging,
skipped regex: [

"~911s$", # (000
"7000%", # (00000
"~112%", # (000
"\*86$", # 0000000000

"~17800\d{7}$" # 000

il

3GPP (][]

a0 oo 0000
Diameter [0 §6.3 (Ro [J)[1§7.2 (AVP [I[)
0000000 §5 (O0O00)

Cx [0 Dx 00 IMS 00000 AVP OO0


https://www.3gpp.org/DynaReport/32299.htm
https://www.3gpp.org/DynaReport/32240.htm
https://www.3gpp.org/DynaReport/29229.htm

IETF RFC

RFC 00 aooo

Diameter (000 §3 (O0OMOS7 (QOOoO)

Diameter (00000  §8 (OOOCOO)

AVP [0

oo 1D e = IETF [ ( / )OOOO ID 10415 = 3GPP (

000 CCR 00000000

OmniTAS [0000000C000000 AvVPOOO00O


https://datatracker.ietf.org/doc/html/rfc6733
https://datatracker.ietf.org/doc/html/rfc4006
https://datatracker.ietf.org/doc/html/rfc6733
https://datatracker.ietf.org/doc/html/rfc4006
https://www.3gpp.org/DynaReport/32299.htm

Credit-Control-Request (Command 272, App 4)
- Session-Id (263)
- Origin-Host (264)
- Origin-Realm (296)
- Destination-Realm (283)
- Destination-Host (293) (000001
- Auth-Application-Id (258) =4
- Service-Context-Id (461) =
000.000.12.32260@3gpp.0rg
- CC-Request-Type (416)
- CC-Request-Number (415)
- Event-Timestamp (55)
|- User-Name (1) (000000001
- Termination-Cause (295) [CCR-T []
- Subscription-Id (443)
| | Subscription-Id-Type (450)
| L Subscription-Id-Data (444)
Multiple-Services-Credit-Control (456)
| | Service-Identifier (439)
| | Requested-Service-Unit (437) [CCR-I, CCR-U]
| | L cC-Time (420)
| L- Used-Service-Unit (446) [CCR-T]
| L- cC-Time (420)
%6— Service-Information (873, v10415)
I IN-Information (000001
| L Real-Called-Number
L IMS-Information (876, v10415)
- Role-0f-Node (829)
- Node-Functionality (862)
- User-Session-Id (830)
- Calling-Party-Address (831)
- Called-Party-Address (832)
- Requested-Party-Address (1251)
- Time-Stamps (833)
- SIP-Request-Timestamp (834)
- SIP-Request-Timestamp-Fraction (2301)

0 (END USER E164)
000 MSISDN

© (ORIGINATING ROLE)
6 (AS)
SIP Call-ID

- SIP-Response-Timestamp (835) (0001
L SIP-Response-Timestamp-Fraction (2302) (0001

|
|
|
|
L- Cause-Code (861) [CCR-T]

OmniTAS [0 AVP (CCR)



In 000000001 = CCR-Initial] U = CCR-Update[JT = CCR-Terminate[]



AVP

Session-ld

Origin-Host

Origin-Realm

Destination-
Realm

Destination-
Host

Auth-
Application-
Id

Service-
Context-Id

CC-Request-
Type

CC-Request-
Number

ad

263

264

296

283

293

258

461

416

415

000

0o

UTF8String

Diameterldentity

Diameterldentity

Diameterldentity

Diameterldentity

Unsigned32

UTF8String

ad

Unsigned32

In

0/ 00

000000000 SiP Call-
I/U/T 000

OmniTAS Diameter
(origin host.orig

origin_realm

OCS [0

0000000 OCS Ooood

4 (Diameter 0000

000.000.12.32260¢

1=0002=0003 =0t

0 0000000 1020...



AVP

Event-
Timestamp

User-Name

Termination-
Cause

Subscription-
Id

_)
Subscription-
Id-Type

ﬁ
Subscription-
Id-Data

Multiple-
Services-
Credit-
Control

- Service-
Identifier

-

Requested-
Service-Unit

oo aoo
55 0
1 0
295 0
443 0
450 0
444 0
456 0
439 0
437 0

0o

ad

UTF8String

0d

gd

0d

UTF8String

0d

Unsigned32

0d

In

cC

0/ 00

0o0oooo

0000000000/ IMSI

1 (DIAMETER_LOG(

Hooooooooo

0 (END_USER E16¢

000 MSISDN

0000000oooa

service identifie

0)

0000



AVP

- = CC-Time

- Used-
Service-Unit

- - CC-Time

Service-
Information

- [N-
Information

- — Real-
Called-
Number

- |MS-
Information

- — Role-Of-
Node

- - Node-
Functionality

- - User-
Session-ld

ad

420

446

420

873

876

829

862

830

000

10415

10415

10415

10415

10415

10415

10415

[
Unsigned32
0]
Unsigned32
0]

1l
UTF8String
1l
1l
1l
UTF8String

In

requested units

0000

0ooooooooo

3GPP 0000

Jo00otoo0otoooa

0oo0ooooO

IMS 00000

C

0 (ORIGINATING_R(

0ooooa

6 (AS)

SIP Call-ID (OCS O



AVP

- — Calling-
Party-
Address

- — Called-
Party-
Address

- -
Requested-
Party-
Address

- - Time-
Stamps

- - - S|P-
Request-
Timestamp

- - - S|P-
Request-
Timestamp-
Fraction

- - - S|P-

Response-
Timestamp

- - - S|P-

Response-

Timestamp-
Fraction

ad

831

832

1251

833

834

2301

835

2302

000

10415

10415

10415

10415

10415

10415

10415

10415

0o

UTF8String

UTF8String

UTF8String

ad

ad

Unsigned32

0d

Unsigned32

In

c

c

0/ 00

tel:+<calling MSI

tel:+<called numk

tel:+<called numk

SIP 00/0000

INVITE 000000

INVITE 000000

000200 oKOoooooo

Oo0o00o0oo0ooa



AVP ad 000 ad In 0/00

- — Cause-

861 10415 Integer32 T 0 0000/ 2 00oogdg
Code

000 - 0000000/000000000 Service-Information O000 OO0 3GPP 0000000
OmniTAS Diameter 00000

OCS 000 AVP (CCA)

AVP {d a0 ad 00
Result-Code 268 O Unsigned32 2001 = Q00000
Granted-

431 O 00 toooo

Service-Unit

000000 allocated time ]

- CC-Time 420 O Unsigned32
0 = 000 = 00/00
Service-
. 873 10415 [ OCS 00000000
Information

000 CCA 0000 Service-Information [J AVP 00000 FreeSWITCH OO000000
0 O

FreeSWITCH [][][][]

00000 AVP 0000 FreeSWITCH 0000000



0ooa

${allocated time}

${CCA.Session-Id}

${CCA.Result-Code}

${CCA.Auth-
Application-Id}

${CCA.CC-Request-
Type}

${CCA.CC-Request-
Number}

${CCA.CC-Time}

${CCA.Origin-Host}

${CCA.Origin-Realm}

${CCA.Service-
Information.Carrier-

0o

aooooo /
CC-Time

Session-ld
AVP

Result-
Code AVP

Auth-
Application-
Id AVP

CC-
Request-
Type AVP

CC-
Request-

Number
AVP

CC-Time
AvPOO0O00O

Origin-Host
AVP

Origin-
Realm AVP

Service-
Information
- Carrier-

000

600

omni-as@l.epc...;1769299669873;

2001

SN

600

0cs0l.epc.mncOO1.mccOO1.3gppnet

epc.mncO01.mccOO1.3gppnetwork.c

1408



0ooa

Select-Routing-
Information}

${CCA.Service-
Information.Alternate-
Charged-Party-Address}

0o

Select-
Routing-
Information

Service-
Information
-
Alternate-
Charged-
Party-
Address

000



[

Oo00o0otObdoototooOooooG

Ooon

e [ - 0000000

e [ - (00000

e [] - Prometheus[]00
HO00000

* [ - HLROOOOOOOOOO

e [ - 0000000

e [ - 0000000
Ooo0000

e [ - J0000000000

e [ - 000000

e [ - OGS0

e [ - (00000

e [ - 000000
Ooon

e [] - HLR/MAP[[]

e - l[lNee<e0000

* [ - SIPO000000



il

000000OmniTASOOO00000CO00000000

il

0oad
O0000000000Sofia SIPOOONOO0IMSOOO0O00000

000 000000000 /subscribers

od

+ 00000 0000000000
+ (0000 0000000000000000

o SIPOOOOD

o [JJURI
0000000
O0000'PO0O00000
0000
[P-Access-Network-Infol0000000OMCC/MNCOOOOOOOOIDOOOOOO

o

(o]

[e]

o



0o

©©©10000Scfiall0000000000000000000000

ad

* (0000000
* 00000000
* 000000

* 0000000

J000000CDRE
CDROOONOTASOOOO000000000000000000000000

000 000000000 /cdr



od

00000 O000000oo1o000iNoon/oooo00
00000 O00O000otOnoobooL/ooooo00

0000 Doooooooa
o [0 "0" DO0000O0OO

o [O0/0000000

o [0/ 0000 0000

o (0000000000000COIocalStorage(]
o OO"X/Y[O" OO0

00000 Do00000oo0Oo00/0o0
o (U000OAOOOYOOO

o (0000000000
o (0000000010

noooooa
° (0000 Do0otOoooboootooa

o 000000 OOL/O0oooooooooooooooO

° 000000 O0CODOoDOoooOoooiboioooooon
o 000000 OhtO0oUooooooO

° (0000 DoUOtOoOoon

00000 O0ooCbrROOOOOCODOO0O
o (0000ODOL/00D000000

OO00000000C0O

Oo0000000
O00000000000=00000=00000=000
JOUUIDOA-leg[1B-leg[]

(o]

[e]

o

(o]



o (0000000
° (U0000OOODOOOOOO

* 000000000
o [J 000 NORMAL_ CLEARING

o [ 000 bOooO
o [ 000 0000
* 0000 DOODO0OOO
* 000000 DOODOOCOoOOon

0ooa

1. 00000

o J0000001000CDRONOO start_stamp OOOOO
o 000000000

o [0 000 / 000 DooooO

o (i0000oOODOoOOO

2. 0000

o 00000 "0 0O
0oo00ooooo
00/000000000/000

00 “00* 0 "00o0™ Dooooo
Oo0oo0oOoon
0oooooooa

[e]

[o]

(o]

(o]

[e]

3. (0000

[e]

Ho00o0o00o00a
Oo00o0o0Ovo
Oo0000000AL
0o00o0o00o
Oo00o0o00o0

(o]

(o]

[o]

(o]

4. 00000



[e]

0 "00" DO000000

O00000000000000
000000000 caller _id number[]destination number[Juuid[]
caller id name[]hangup cause

0o "00" oood

o

(o]

(o]

5. (0000000

o [0 "0000" 0 "0o00" boooooO
o (00000000

o (00000000

o [0 "O0" 0000

6. 00000000

o [ "000000" DOO0ODOo0O
= 0000

= (JOID

= (00

= (000
o [ "00000" Oooo0O
o [0 00" 0000

7. 00000

o 00000000000
= (000 + 0000 + 00000oooo

o (0000o0ODOOOOOOO
o @@ "I000" 0000000000

8. J00o0oo

o J00OCDROOOO
Ooo00o00o0ooo0
000000000

0@ 000000000000
0ooooooa

[e]

o

(o]

[e]



0ooood
00000000D00000o0oEO0ooDO00000oao0

0oooooa
0000000OCDROONO OOCO0OOO0OOOD OO OoootOoootodotooootioooooa

e caller_id number

* destination number
* uuid

e caller _id name

* hangup_cause

Oo00o0o00o0a

1. f00000Ooa

o 000 termO0OCO
o (00 000 DOO0OO boa

o SQLO 00 LIKE ‘sterms' (0000000000 OR
o 00 61480 (] "61480123456"[]"55561480999" ][

2. 0000

o 000 "term" 000000

o (00 000 O0000OOO boo

o SQLOQO0 = "term' O000OCO0OCOCOO OR

o JOd "911" 00000 "911"0000O "9115" [ "1911"

3. 00/000

[e]

a0 ! term JOO00OO0CO0

000 000 O000000 000

SQLO [0 NOT LIKE 'sterms' 0000000000 AND
000 !NORMAL €<€[0000000 "NORMAL" 000

o

o

[e]

4. J000/000



[e]

0og t*term® 0000 + 0000

000 000 DO000000o 0ad

SQLO 00 !'= "term' OOOCCCCCCCCO AND

000 !"NORMAL_CLEARING" [J00000CC0O0 "NORMAL_CLEARING" [0

o

(o]

[e]

5. JOO0OCAND(]

o [J00 terml AND term2 [JUOUUOUJOOANDI(]

000 00 0000 Do0o0o0o0d0dooooao

HO00DOO0OO0OROODO000O! 00

OO0SQLOO AND I

OO0 *911" AND "12345" [JO0000000 "911" 000000000 "12345" 000

(o]

(o]

[e]

[e]

0oooooo

0000CbRrROO0
00000o0o oo

- 0000 **000000/00** 000 - 0000000
- SQL[] fieldl LIKE 'Ssterm%s' OR field2 LIKE '%term%' OR ...

0000000 oo

- 0000 **00000000/00** 000 - O000cCo
- SQLO fieldl NOT LIKE '%term%' AND field2 NOT LIKE '%terms'

AND ...

OOANDOOO
- 00000000

- 0000000000 -~ Do000een
- SQLO (terml conditions) AND (term2 conditions) AND ...

0oooooa



0d

61480

II911II

INORMAL_ CLEARING

I'""NORMAL CLEARING"

“911" AND "12345"

'NORMAL AND 61480

I'"ANSWER" AND
'NORMAL

61480 AND
NORMAL CLEARING

0ooto

0ooa

Oo00o0o00o0a

Oo0000000o0a

0ooood

0ooa

00 "911" 000 "12345"

0000 "NORMAL" 000
"61480"

0000 "ANSWER™ 00000
"NORMAL"

[0 "61480" 00000
"NORMAL_CLEARING"

* 0000000 61480123456 - JUO00OOOOO

0o

000000000 911t - 000000 "911”

00000000 INORMAL_CLEARING - 0000000
0000000000 "61480123456" AND !NORMAL - 00000000
0000000 !'test AND !demo - (00000
00000 61486 AND !"ANSWER" AND !CANCEL - 0000000000000000

ad

0000 "e61480" O000OOOC
poouuibgn

00000000 "911" OO0

0o0oooooo
"NORMAL_CLEARING" []

0o0oooooao
0000000000
"NORMAL_CLEARING" []
ad

Oo0o00o00o0oCOo0
="12345"0000="911"[1

00 "61480" 000000

(H{R(EEEEENENNEN
"NORMAL" ][]

00 "61480" 00000



CDROOO0OTAS CDR SQLiteJO0d000

JO00o0oOOD0UOoDODOo0OOn

CDROOOO

000 COROOOOOOOOOCOOONOOOOOOOOOEOOOODO000G

CDRI00DO00DODOOCODOODO0ODODOODO00D00OODODODDEDRONDINOOODOOCO0G

« CSVIOOOooo

JSONOODAPIONON
¢ XML

0o0oooa
0oooooa

000C00000000CO0000000CO000DCDRO0OOO

ad

+ 000000 DOoouuibdooobooooon

* 00000 O00ooo0ooooooO

+ 00000 OD00ODOOCOoOoon

+ 000000 0O "911* fUDOOCOOoO

* 0000 DOOIb0000o0O0oo00

* 00000 O0DO00Oo0oDOo0Oa

+ 00000000 OoOOoooooooa

* 0000000 00 *NORMAL_CLEARING LOO000OCO
* 000000000 DOOOOOoOoOoo0a

ad
0oooo

000000 config/runtime.exs OO0 cdrs field list JOd0LiveView[] 0000 OCDR{O
0



config :tas,
cdrs_field list: [
"caller id number",
"destination number",
"start stamp",
"duration”,
“hangup cause"

0o

* JOO0O0 cdrs field listd00000000CDRON

00000 cdrs_field list 00000000000 0OOOCOOOOOOCOOOO
0000000D0CDRONOOCODOD00O00O

Oo00o0oo0o0ooooa

Ooo00o00oooOotooooa

0o

+ [O000OO0OO0OODOOOOOO
* (000000000

* (0000000000000

+ [O0000OCO00OOO

0000

# 0000000000

cdrs_field list: [
“start stamp",
"caller id number",
"destination number",
"duration”,
"billsec",
"hangup cause"

000 00000 4000 D00oCbrOO000 "0 bO00OC - bO0OOoO0/0otoooo0oa



0ooa

0oooo

1.
2.
3.
4.

Oo00o0o0Oon
Oo000o00o0ooo0oa
Oo0000000oOo0OO0
Oo00o0o0oo0a

0o

1.
2.
3.
4.

U00CANDOOOCO0O
0oo00ooooo
Hooooood
Oo0oooo0

0ooo

0o

1. 00000000 Oo0ooo0

2. (JI0000000000OCODOuUUIDh
3.

4. J00OOO0OANDOOR(]

Ho00o0o00o00a

0000 Do000o0ooooooiootoo0

000000 000000 + fooo + 0o0odoooooO
0000000 fOOHOOOOtOoOOooOtoo0oa
00000000 00000D00o00/O00oto0obooboon
0000000 DOO0OoOOoOoOOo0a

00000 UO0000OooOtOodooooooo0a

00000 00000000 - DoooodooooooO
000000000 Oo0bOOotOooooooooa

000000 Oo0000000000000
° (0000000000 911
o 00 ! OO0 !'NORMAL_CLEARING

o [JAND[[] "61480" AND !NORMAL



+ 000 0000000000000O0 - DoootooootO

Hooooo
O00000000000000000000000000

000 000000000 /calls

od

* 0000 00000000000
00000 DODO0OCORO000
« UUIDO00 O0A-legOB-leg00000

IMS[0000

IMSOOOO000003GPP IMSOOORFC 45790RFC 4575(0TS 24.14 7000000000
000 000000000 /conference
000 0000000

ad

* 00000 O0o0ooooooooa

* 00000000
o Q00o0O

0o0oo0ooa

0ooooo

0oooon
N000000000OMNC/MCCOON0000

» U000 00000d0ddddaa
o [IDOSIP URI

o 0000000
o Q0000Oo

(o]

[e]

o

o



* 0000 Do00o0oo0oooO
o (i0biOobotobdobtotobtooooG

o (U000U0o0ODO00OO
o Q0000Oo

* 0000000
o 00/000000000

o [0/000000
o (0000000000
* 00000 Do0000O0ODOoOoSOUoooooon

OmniTAS[00

N0000000000OmniTASOOOOO ims conference 00000

ims_conference list # 00000000
ims_conference info <conf id> # 100000
ims conference stats # 00000000
ims conference lock <conf id> # 0000

ims conference unlock <conf id> # 000

ims conference video <conf id> on|off # 00O
ims conference record <conf id> start|stop # 000

ims conference add <conf id> <sip uri> # 0000
ims conference remove <conf id> <uuid> # (00000
ims conference destroy <conf id> # 000

ad
* 00000 OO000OOoOoooo0a

00000 Do0000ooooooiootooO
00000 O0o0o00oooDOo0Oa
00000 HOo0oOodooootooooa
0000 Oo0000Uooooog

3GPP0

000000000003GPP IMSOOOO0

TS 24.14770IMO00000000C



* RFC 4579(SIPO000 - O00O0OO
* RFC 4575(5IPO00000000
* RFC 523901000000

Huoa
O0000TASOSIPOD/00000000000

000 000000000 /9w

ad

* (0000 D000004a

* 0000 Oo0000oOa

« Ping[J0 SIP OPTIONS ping000000
* 0000 0000000000

0000

« SIPOO00

PingJ000SIP OPTIONSOOOON
O0000000000000000000
O00/000

I00000/0€e€<€0000
O0ping000C0

Diameter{]J]
J0Diameter(J000ShORoOO0
000 000000000 /diameter

0o

+ 0000 DO000CO00000



» 0000 0000ODiameterJO000ShORo[
» 00000 Diametergdn00d

NN

000000000000 TASOODElXirgOTASOOO0OFreeSWITCHOOOO

000 000000000 /togs

ad

* 00000 O0000000COTASOODO00000a
* 00000 0000000000001 Doooo0

* 0000000000
o [ 000 - 00000000/0000

0 00/00 - DO00000000000oO
0 00 - 000020000

0 00 - 00000000

0 00 - D00Oo0oooo0

0 00 - 0000000000

o [0 - 00/00000000

* 0000
o [J TAS[[ - Elixirf00000000000

o [1TASOOOO - FreeSWITCHOOOOOOOO
* 0000000 DODOOOUOoOOOOoUOoooOoo0a
* 000000

[e]

[o]

(o]

(o]

[o]

o



o 00000 OO0 / TASOD / TASOOOO
o 000000 OO /000/00/00/00/00/00/00/00
° (0000 OoHooootooooa
00/000 0o0CO0oo0oootoooo0O
00000 HOoUotOoooooOa
000000 DOO00000OD000O*po15o00o0soo0000 d
00000 O00o00ooosoonnioa
000000 Oo0ot0000ooODOo0oon
000000 Oo0OCOoOoooooo0oa

0ooa

1. 00000

° [J00000050000000000000
o (00000000

o J000000ooO

o 0100000

2. 0000

o [ "" OU000OOO
= (00 - 0OTASOO0000000

= TAS[] - QElixirg00000
= TAS[[] - OFreeSWITCH/QIN01€ €
o (U000

3. (0000000

o [ "00" 0000000
= [0 - 0000000

= 000 0 00 - 00000000
o (i0b0OoOODOoOOO

4. 00000

o [ "0000..." 0000



° JO00bo0OO00O0OOOO
o Q000000
o (000000000

5. 00/0000

o [0 "0O0" DO00000ODO00O
o "000" 0ODO0OO0O

o (U000ODOOOOOOODOOOOO
o [0 "00" DO0DOODO00oOoa

6. 00000

o [0 "00" DO0000DODOOOOOoO
° [JOTASOO000OOOO
o (00000000

7. 0000000

° 0000 OHH:MM:SS.00000000

0000 DOTASODOO0O0CO00000a

00000 000000000000 [ERRORIONNFOT O
00/00 000000000oa

000 00000000

(o]

[e]

o

(o]

0oooon



oo 0o 0ooa 0d

000 00 0000000 O000FreeSWITCHOOOOO

00 00 [0OO0ooooo - Oooooad

oo 00 0Oooo 0oooooa
oo 000 Oood 0oo00odoooO
oo 00 0Oooo Oo00o0oCOo0oon

00 00 0O0000Oo  Oo0o¢Oodooo

0o 00 0oo0 H0000Diameter(000

oo 00  0O00ooo 0000/000000

ad

* 0000000 bOOOOodotooOoo0a

* 00000 D000/0000000o0

* 000000 DODoIb0oo00oiooooa

* 00000 D00ODOooOoOoon

* 0000 OOTASOOOOODiameter/Sh/Ro[]

* 000000 DOTASOOOOOCOFreeSWITCHOOOO
* 0000000 DOODOoOOo0a

* 000000 OoOoOOodotooooooa

* 00000 00000 + 0o + d0do0ooc
o JOO0O="TASOD" + O0="0pO" + O0="Diameter" - [JDiameter{]]]

* 000000 Oob0OoOodooootooooon

+ 000000 00000000 - bo0ooo0o0o0
* (0000 D000000 - Do0ooooa



0000 DoC000ootoOodoododtiootooooa
000000 Oo00U0o0otOo0Oa

00000 00/0000:0000000000

00000 Do00odooooOotooooa

JOVVUID[ OO00ID/uuIDON00000000000
00000 0o "911* 0 "0 DO00oOoooCO

0ooa

* 00000 O0BO5o0000000000000000

* (000 010000001 000000

* [0 DOOdododoOoOtOdodooooao

* 000 DOOOOO/RO00000

e U000 0O0000 :elixir [J :freeswitch []

* (00 OD0O000R000000000a
e PubSub(] Elixir(JJ0Phoenix PubSub]]0]

* FreeSWITCH[I€ €[] 0000000000ES! 00000000

joodo
000000000000000000000000000000
000 000000000 /simulator

00000 toa

ad

0000000 ooMooMTooo00

0o0oon
o Q00000O

o [IPO0000SBC/CSCFO

° {Ooooooo

° {oocCsiiooon
00000



[e]

Ooo00odoooO
Sh/HLROOOO
ocsnnd

557 MAPOI0OCOOOO
0000000XML

* 00000 O0oOooooooa

o

(o]

[e]

o

* JO000000000OO
* 000000

* (0000000

* J00000000

e [JOOCS/HLROO

* (0000000

HLR/MAP[][]
00SS7 MAPHOOOOO0OOCOOSRIOOOOOOOOOPRNOOOO
000 000000000 /htr

0ooon 0od

od

* SRIJID 0O00000OOOOOCOOO

* PRN[0 0000OCO00COOOOCO
* 00000 DO00OOOMAPOO

* (0000 DOMSRNOMSCOOOOOOO
* 0000 DOOOMAPOOOOO

 JOHLROO
* (0000000



* J0000000o0Oa
 OJOMAPOOOO
* J0000000

oCSs[

000000OCsOdbiameter Ro[J00000C000000CCRODON

000 000000000 /ocs_test

0d

O00CCROO0 OOINITIALJUPDATE[TERMINATIONJEVENT([]
00000 oooooooiboooooooooood

0000000 ooSMSO0000oDO0oo0ooonO
00000 OooooMoiooooMToon

00000 0oootiototoootooa
00000 O00ooCcCcANinnooooon

0ooa
1. 0000000

o [JOMSISDN[ J0000000061400123456(]
o [JOMSISDN[] 00000061400987654 (]

o 00000 00 sms [J call
= SMSOOOOEVENT REQUESTOONAL



= JO0O0OOOINITIAL_ REQUESTOOOL10O
o [J0 out [JOMO[] in [JMT

2. J0CCROOO

o 00000 DOCCROOO
= 1[INITIAL_REQUEST - 0000

= 2[JUPDATE_REQUEST - 0000000
= 3[TERMINATION_REQUEST - 00000000000
= 4[EVENT_REQUEST - 000000SMSOO0000

o 00000 010000000C00O0

3. (0000

o [JOIb0 fU0bo00oU0o0ooO
o [0 "0ID* O000000IbO00oon

o (000000 fo0oooooo
» (O0000OINITIAL_REQUESTOOO1IO00O10O

» [JO0OUPDATE_REQUESTOOO200020304...0
= (QO0O0OTERMINATION_REQUESTOO3000ON+1[]

4. 0000

° (0000 OoooocsHuonon
° (000 DO00ooOooo0O

5. (00000

[e]

00 "00CCR™ 0000
00000CCADDOOOAVP
0ooo00oobooo0ooo0
0ooo0ooobooon

o

(o]

[e]

0d

 0CS{I000 O0Diameter Ro[J000000

* 0000000 D0ooooodooooog
* 000000 0000000OO0OOOINITIAL -» UPDATE - TERMINATION[]



* 0000 O00ooo00oooooO

* 000000 DOOCO00oOoOoocCson
* (0000 DODODAVPOOODOCSOOON
+ 000000 DOOCO0oooocCsan

* 0000000 DOOOOoOODOo0Oa

* [000CO0IbO00OCO0oO0o0on

* [J0ooocsOnnuooonO
 JOUPDATE[DN0O00O0OOCO0
 JOTERMINATIONOOO0O0OOCOOOOOOO
* (00000000R000OUPDATEQUOO0OOCO

Shgdn

J0Diameter Sh{JOOOOOOUDROOOOOOHSSOOOOOOCOOOO

000 000000000 /sh_test

0o

0000000 DO00200000000000

OOHSSOO0 O0OOoHSSOOOODiameter Sh{Q
0000000 0000OXMLOO00DAVP

00000 00HSSO00000000ID

00000 00C0ODiameterd00000000



0ooa

1. f0bOooa

o

o

(o}

00000 OooomMsoooo

00 sip:61400123456@ims.mncXXX.mccXXX.3gppnetwork.org

00000 tel:+61400123456 [

2. 000000 DOOCODoo0oooo

o

(o]

(e}

RepositoryData (0)[] 00000000
IMSPublicldentity (10)0 000000
IMSUserState (11)[ 0000
S-CSCFName (12)[] JJ0S-CSCF
InitialFilterCriteria (13)[] JQ0000IFCOOO
Locationinformation (14)0 00000
Charginginformation (16)[ P-J000
MSISDN (17)0 0000

IMSI (32)[ 00000000
IMSPrivateUserldentity (33)[ 000000
@O0

3. (00000

od

O

o

o

o

00 "00SHOO" O0UDROO
00000000000OUDALOO
00000C00XMLO00C00iFCon
000000000HSSOO

00000 00000HSSOo00O
iIFCOO0 000000000000
0000000 O0000000S-CsCrOn
00000 00P-000000
HSS[O000 O0Diameter Sh{{

0000000 DODUOo0ODOo00a



+ (0000 O00000OOHSSOO
* 00000 Do0000ooooa

« [0 IMSPublicldentity (10) 000000000

* [0 RepositoryData (0) [0000000C00000CO
00 IMSUserState (11) (000000000
e InitialFilterCriteria (13) 0000000000

* [J0IDO000OHSSOOCO00
* [00000Diameter(00000005001 = 00000

Hooodo
O000000000000000000000

000 000000000 /translate

0o

00000 0oo0ooa
0000000 fOODOo0Oo0a
00000 Do000Uooooog
00000 O0o0o0oooa
00000 HOototoooooo0oa

0ooa



1. 00000

0o

o (0000 UO0OCOOOOAUQUSONZT]
» 000 config/runtime.exs 00000000

= (0000 A0 :Au[au
° 00000 000000

= [0 +61400111222[]0400111222[]61400111222

o 000 DoOOHOOOOoOoOOOn

= [0 originate[]route[Jemergency

- 00000

o Q0000oo

o J000000OO

o (00 "00" 0ood
° (0000000

- 00000

o 000 DOOOOODOoOO
o 00 U0o0ooooooO
° 00000000 DOOOOElxird000000

0000000 0ood0oUooooog
00000 O0E.16400000000
0000000 COODO0D€ €00
0000000 0oo00o0ooooog
00000 U000000o0o0oo0a
00000 O000COoooos!POoCO
00000 DoMoOMTOOooO0O
0000000 0ooU0otooooa

0000000 0400111222 [JO00001+61400111222[]



0000000 eee 112 A00OCOOO
00000000000oCOoMoOMTOOon
Oo00C0o0OCOoOOon
00000000000 - DoooooO
HO000000000OC0O0OD0O

Hooooo
0000000000000000000

000 000000000 /voicemail

0o

000000000 DOOoOOoOoOoo0a
0000000 fOOOOoOotooOoo0a
00000 O0ootouvibioobooooiooon
00000 O0o0o0oooa

00000 Hoo0odootooooooo0a

0000 ODoR000U0o0ooo0

0o

1. f00000Ooa

o JO000o00O0OOCO

o (000UOOOODOOOOOOOO
o JU000OoOoOOO

o JO0000000CO



2. 00000

o (000000000 ™ 00" 00
o (i0b0OoOObObdobbotobOooOa
o [QOWAVOMP3[0OGG[]

o [0 "00" 0000000
3. 00000

o [0 "00" 0000ooooo
o (000000000
° JO00000O0CO

4. 00000

° (00000 "00* 0oob0o0o0ooooO
o (000000000000

noooood
0000000oD00oo0o0o0

* 0000 DOOOO

 UUID[] 0000000

+ 0000 DODOODO00OODOOCODG/000
* 00000 U0o0oDooooooa

* 00000 0000000

* [O0000O0OoOOO0G

+ 00000 OO0O0OOoOoDOo0a

« 000000€ €00 0000000000000
* 00000 O000DOOoOo0oon

* 000000000 DOO0OOoOOtOoOoooa
* 00000 OooOooooooooa

* 0000 Oodooo0oodoooO



0o

Oo000o00o0oooooO
Oo0000000oOo0OO0

00000000000 "O0o0oooooo®
000000HTMLSO000 - DO000000000
Ho0000000000o0

TTS0000
00000000000000TTSO00000000

000 000000000 /prompts

ad

* 000000 DOoOTTSOiotiooon0

* 00000 O0o0oooodoooa

* 00000 OooOoooodotootoooog

* 000000 Dooo00o0oooO

* 00000 O0o0otOoooooa

* 0000000 DOOOOOOOtOoOOon

« 0000000 0000000000004 €€ 0000000000

0o

1. 0000000



o 000 0O000OTTSOO0OOO alloy Onovadshimmer
o (0000 OOO00OOOOwav Omp3[Jopus (]
o [O00 OOOTTspiooong

2. (000000

o 000 Oo000OoO

° 00000 DOUOO0OoooO

o (00 0000000000 "0*boo00o0oo "o®
° (00 O000000O/KiB/MiBOOOO

o (00 0000000

3. 00000

° 00000 Do0000oooO
= [O000000OCOO0OO0a

o (000000 tooUooootooooon
= [00000C0000Oo0Oa

* [O00D0O00O0ODOOOOO0
4. 000000

o » [0 O0000000OODO00OO

o [ 00000 bOoo0o0ooO
= [O000000O0COOOOO0

= (00000000
5. 00000

o [0 " 00" 0000
o (U0000o0OOtOOUOO0O
o [0 "00* 0000O

0ooa
Jo0000000o0o0000a



config :tas, :prompts,
voice: "nova",
response format: "wav",

instructions: "[JOOO0OOOO",

recordings: [
%{path: "/sounds/en/us/callie/voicemail/vm-enter id.wav",
text: "[000000IDOOOOOCO"},
# ... 000
]

ad

* 00000 U0o0ooooooo0

* 0000 DODOOTTSOO0000000O

* 00000 Ooootooooooa

* (0000 O0000C00000000OwWayY = mp3[]
+ 00000 O00000OoOO0Oo0a

 0OTTSO 000000000000

* 0000000 Ooooooodooooog

+ 00000 O00000OoOO0Oo0a

+ [0 "0000" DOD0oC - do00ooooa
* (0000000000000 "oooooo™

+ (00 "0000" Dooo00oiooooa

* JO00C0O00o0OOO

* JO00000Owavidioooooooooooo
« (€€ 000000TTSO0000000

* [O000O0OOCOOOODOOCOOOOO0G
* [0000FreeSWITCHOOOOOOOOOO

OO0OXMLO

000000000000FreeSWITCHOODOXMLOOO



000 000000000 /routing

0o

00000 0000 priv/templates/ OOO00XMLOOOOOO
00000 OOo0o0OoUOoooooo0a

00000 DooooXMLgdooooo
o 00000

o Q00000

° [0000/00

o 00000
000000 DO0000O00O00OoXMLOn
00000 Do000Uooooog
000000 0000000000000000600px(]

0ooa

1. f00bOooa

o (000000000000 .« xml 00
o (00000000
o QU0oiooOooOO

2. 0000

° J000000000OXMLOO
o (00000000
o Q0000Oo



3. JOXMLO0

o JO00000XMLOO00OO <extension>[]<condition>
o 0000000000000 name=[]field=

o 0000000000 “public"["destination number"
o OOOOOXMLOO <t-- ... -->

ad

000000000 DO00U0O0ooe0
000000000 DOUOOOODOo0oon
0000000 0000000XMLE0
000000 Oo0otOoooon
00000 Do000Uooooog
00000 H0o0otOo0oooa

0o

O00TASOOO0000 priv/templates/ 00
000 .xmt 00

OO0WebOO000000000
OO000000R000000
OO0000000000000000C0
OO000000XMLO00C000

[0 /logs OOOOOOOOO0O0O0OOOCO

0o

« 000 00000 priv/templates/ 000
000 FreeSWITCH XMLOOOOOO
000000 000« xmU Q0

000 000000o00a

00000 HooOoOOototoo0Ooon
0000000 600px0000000



ESLO0000

000Web[000OFreeSWITCHOOOOODOESLODOO

000 000000000 / command

0o

00000 OOO0OESL/FreeSWITCH APIOO

00000 0000o00a

00000 O00otOooooo1o0oo0
0000000 0o00U0o0ooon

00000 U0o0000o00a

000000 DO0000O0ooo0Oo0o oo™

0ooa

1. 00000

° J00000OESLOO

o [{dd
= status - [J[JFreeSWITCHI[][]

» show channels - 00000

» uuid dump <uuid> - 000000000
» sofia status - O0SIPO0O000

= reloadxml - (JO00XMLOO0OO

» version - [JOFreeSWITCH[J



2. 0000

o [0 "00" 00000
° (000000t "oooa...”
o 000000000

3. 00000

° (0000000 "00* oo
noo0ooooooa

000 000" 0000
00000000000600px
0ooooooon

o

(o]

[e]

(o]

4. (000000

o (U000ODOOOOOOODOOOOO
0 000" DO00000CODoo0O
0oooOooio0oooa
Oo0ooood
Oo000000OCOoOOOn

(o]

[e]

o

o

0ooa



ad ad 0oon

status 00000000000 FreeSWITCHOOOM
show channels 00000000 0oooo "o oo
show calls aooooo 000000
uuid_dump <uuid> 000000 000000
uuid kill <uuid> 000000 "+OK" [0
sofia status SIPO00000 H00000000
sofia status profile <name> 00000000 00000
reloadxml 00000000XML "+OK" [0
version FreeSWITCHOOOO 00000
global_getvar <var> 0ooooo 000
api help aoooon 0ooa

0d

00000 00 wuid_dump O000C000OCO

00000 00 status [J show calls [JJFreeSWITCHOOO
SIPO0000 00 sofia status [OOSIPOOOO

000000000 00 retoadxml O0OOC0

00000 00 wueid_kill 0000000

00000 000000000



jooo

0oooo

* JOOmniTASOOODOO
o [JOSofiaJ00000000000 sofia status profile internal

* [O00C0oOOoOOooObOoOoona

CDROOOOO

« JOOmMnIiTAS CDRINO0

* JO0CDROOODO0OOCOOOO
« JOOmMNITASOOCDRONNN

0o

* JOCDROOOC>1MOOCO0OOOOOOCODOO0O
* [000000OCDROO
* JO00DO0O0O0OCOOOOO0G

il

0ooa

0O00000000DOOR0OO00OVPNODDODOOODOOEDOOOOODOOOOOO0DO00a



(TTS)

[

OmniTAS [0000O0000OIVR OO000000O00/0000OmNiTAS 1 0OO0000OOO0O00O
Omnicore Ansible 000000000

Juoodo

(00 Omnicore Ansible 00000000 OmniTAS [0

0000000 (group_vars/tts.yml) 0000000000000

e 0000 (scripts/generate tts.py) O0OO0O000 mod say O0/000000000000
[Azure[JOpenAl [J ElevenLabsO000000/000000000 WAV 0000000

group vars/recordings/ 00

e applicationserver 000 recordings/ OO0 FreeSWITCH 000
(/usr/local/freeswitch/sounds/)[]

000 Omnicore [ (docs/tts recordings.md) O0000000000COO0O0

Juoooonod

« 00000 API 000 TTS 00000000000000 Ansible €€0000000 OmniTAS 0000
+ 000000 000 WAV 00000000O0ODOODO0oO0o0o00o0000
* (0000000000 DO/OUooootiidobobtoitiobiotiidoiootobiioooootn

OmniTAS 000000

OmniTAS [ FreeSWITCH say [000000000CC00000CO0 OO OO
(SHORT_DATE_TIME)JOOOOOO“00 14:30"0°00 - D00000CO000CO000O000CO00000
Jo00o0000o0OoOo0Oo0a

0000000000000 Omnicore Ansible (000000000000C00000 OmMniTAS[]



MMTel / ODB Sh

000 XML 0000 OmniTAS [0 Sh J0000000RepositoryData000000003GPP TS
29.364 "IMS [[[IIO0ASOOOO0O0O0O AS O000"OV18.0.0[J2024-05J0000 ETSI TS

129 36400000 PDF 00O0OOOCOOO

000000 — OmniTAS [J RepositoryData [0000000000000000 TS 29.328HSS 000
[] ServiceDatal[]]

il

TS
0d 29.364 ada I

0l
MMTelServices- , MMTEL
§4 /00 <MMTelServices> _
root.xsd Servi
IMS-0DB- . . IMS-(

_ §10.2 <0dbForImsOrientedServices>

Information.xsd Infor
TS 129364 v18.0.0.pdf — — 0000

MMTelServices-root.xsd JUIO0OO000O00 xs:include s OJ0000O0O0OO0OO0OO0OOOO
N0-*0000000 — D0+ PDF 0000000000

Juobod — bbbuod

MMTel 000000000 D0O00O0OCO00000CO000

e <MMTelServices> — TS 29.364[][][] RepositoryData [J[J[] HSS [0 AS 00 Sh
0000 00000 complete-* [ operator-* 000000 OmniTAS [J Sh 000000000



HSS (00000

e <simservs> — ETSI TS 183 023 / 3GPP TS 24.623[]XCAP-over-Ut [J[0
[/UE 000000 OmniSEP EntitlementServer [] Ut 00000000000 simservs [0
O000000000000000 complete-*/operator-* (OO0

000000000000000000000 Sh / HSS RepositoryData[] <MMTelServices>[]

J00000000TS 29.364(]

e MMTEL-Services — MMTel [J[] (<MMTelServices>)
e IMS-0DB-Information — [JUJO0O0O0 (§10)
e IMS-CAMEL-Services — IMS CAMEL 000 (§11)

0000000000000 E911 / PBX / Customer-Address [O000000000000000CO000000
— OO0 TS 29.364 §10.1[]

J000000ODBI]

TS 29.364 ODB [0 0000000000000 <0dbForImsOrientedServices> ]
O00OpenCloud Sentinel VoLTE / Omnitouch000000000000000000
xmlns="odb.mmtel.omnitou.ch" — 0O000000000O000 3GPP OO00000



[

000000 OmniTAS 00 Sh RepositoryData [[0000000000000"0000
FreeSWITCH 00000000000C0000OmMNITAS O0000C000000CO00000CO0000C00O0

Juoa

e [ - 000 HSS 0D00oood

. & - lOD000000000

o - 0000000

e [] - call forward * [JO0 HLR [0



il

HSS [0000CCO00000000000 00000000000 sh RepositoryDatal0000O0 OOCO 00O

MMTEL-Services [J] IMS-0DB-Information [U000000000O00O00O000O0 E911 ]
PBX[]

“0oTo 00000000HSS 000000000 0000HSS 000000

OmniTAS J000000OOmMNITAS [J 000 RepositoryData JO0000000O0OOmMNITAS [ Sh 00

000000000 00000CO00000CO00000000000000000000000000 OmniTAS 00000000
0O0000000o0ODO000a

00000000000000 call forward all destination[]

call forward not reachable destination [J no reply timer [0 [0 MMTel
00000000 HLR/SS700 Oooooooa


https://www.3gpp.org/DynaReport/29328.htm

il



OmniTAS

-

e OmniCore  OmniCall OmniRAN  OmniCharge Platform

- 5GCw« v - _ - -
0ooo o
+ OO0
HSS
X
RepositoryData

-

0000000000

-
P

Sh-Data: 0000000
RepositoryData

!

[] Servicelndication [J[]

l

O00000 ‘

l

000

sh_<block> * 0000

FreesyﬂTCH

XML 000

OmniTAS J00000000 Sh User-Data-RequestJJ00000 Data-Reference [J 0 Q0000
(00 Service-Indication[JHSS [JO00 Sh-Data OO00O0O0O0OO0OO00



RepositoryData JOJ0OmniTAS [J Service-Indication 0000000000000
FreeSWITCH 0000000

Juo

00000000 sh_service indications O00000000000OmMNIiTAS O00000000 Data-

Reference 0 [][[] Service-Indication[]

# config/runtime.exs

# (0000000000000
config :tas,

sh service indications: ["MMTEL-Services", "IMS-0DB-
Information", "E911"]

# 0000000000 = Mo 00000 = MT 00000
config :tas,
sh service indications: [
caller: ["MMTEL-Services", "IMS-ODB-Information"],
called: ["MMTEL-Services", "E911"]

]

1 1 B a0 1
00 .
["MMTEL- 0000 RepositoryData
sh service indications - 0 , 00 [
10 Services"]
0000000000000
[
["MMTEL - 0000 MOOOOOOO00O00O
caller a0 :
Services"] 000000000000
called m ["MMTEL - 0000 MTOOOOOCOOCOO

Services"] 0oo00ooooon

00000000OmniTAS (000 MMTEL-Services [(J00000000C000C0O000CO00COO



000 RepositoryData [0000000S-CSCFOODOOOOO O

Huoood

i

‘ FreeSWITCH | ‘ OmniTAS |

uooooo

000oog (MO [0 MT)

0 Servicelndication [

0o00000oo0o

00 sh_<block>_* [0

No000ag

‘ FreeSWITCH | ‘ OmniTAS |

Hooo

Sh UDR (0000 0 + 000000)

Sh UDA (Sh-Data000000 RepositoryData)

OmniTAS [0000000C000000CO00000C0O00000C0000000

.

.




FreeSWITCH OmniTAS H55

O0000n (MO O MT)

.
L

Sh UDR (0000 © + O00000)

L

Sh UDA (Sh-DatanDoooo0 RepositoryData)

il

0 Servicelndication g

-

OOnODoono00

)

00 sh_<block=_* 0
O000000000000
0
FreeSWITCH OmniTAS H5S

0000000000000

« 000000000000 00000 id 0 name OJO0OmMNITAS OO00000C000000CO0 O

« 0000000000000 OmniTAS 0O00000000000000€<€000000000000000000000
0000 O

joad

OmniTAS 00000000000

OO00C0o00o0OCOOOOO0a



0o ad

00 Servicebata XML[OBase64 O00000O00000000OI

sh <block> xml b64
a0

000000000000C0000 true OO000COOCOOOO

sh_<block> <key> .
- - sh mmtel services busy target[]

0oo000oo0ooo00

sh <block> <key> <attr> . . _ _ _
sh mmtel services communication diversion :

000000000 E911 0000 Number OO00 sh e911 Number[JPBX (000 Number 0000
sh_pbx_Numbe r JU0OOOO000000

0OoC00ooio0otooootooooooa

0o ad

sh data <key> O000000000C00C0
sh data <key> <attr>  [J0000

sh_raw_xml b64 00000 sh-Data [00Base64 00

Jo0Of0oNOoiOtOoOOtOOtObOtOoOoo0a

NN

OmniTAS [0000000000D00000000000000 id 0 name JO0O0OmMNITAS OO000000O00
O000OmniTAS (000 id 000 name[]

MMTel [J <cp:rule id="busy"> [J <target> [J000 sh <block> busy target 000
[0 <cp:rule id="noanswer"> [][J sh <block> noanswer target Q1000000000000

000000000000

0000000000000 idOOmMNiHSS [J Metaswitch [J] busy[Jnoanswer[Jnotreachable []
unregistered JOmMnIiSEP [JJ cfbcfnaJcfnrcOcfnl 0 cfu000000000COCOO0OO



000000 id 000
OmniTAS [0000000C0000000

* 00000 A-z0a-z[6-9 0 _00000000000C00000
« OmniTAS J0000000000 HSS 000000000000
< OmniTAS J000000000C0000000

« 00000C00O000000OmMNITAS O0000000000000 sh_<block>_busy_target[]
sh <block> busy target 2 @@

Hooodo
0000000000000 00" 00mAiTAS N00N00000000000000000

e N00O000 OmMniTAS 0000 active[]] authorized ][] <communication-
diversion active="true"> []]
sh <block> communication diversion active=true[]

e 0000 0O id/mname 000000000 true O00<rule-deactivated/> 00 <cp:rule
id="noanswer"> [J[J[J sh <block> noanswer rule deactivated=true[]]
<no-answer/> 000000 sh <block> noanswer no answer=true(]

00000000 0 MMTel 0000000 active 00000 true( o
OmniTAS [0 HSS [J0000 00 - - - _active 0000000000000 true(Oooo false OO0
00000 = 0000000000 falsed00000CO0000OC OO ~true$ O0O0O0OCOODO0OCOOO
Ho00C0o00o0Oon 000 false 00 false 0 @ 00000 rule-
deactivated [JJ0000000CO000CO = 00O

Jooooonoon

OO000o000NOOODOoUOOOOooDOMTOOO0OOO00OO


https://www.3gpp.org/DynaReport/24623.htm
https://www.w3.org/TR/xmlschema-2/#boolean




000000000 - DODOODO00CO0000000000a
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</condition>
</extension>

Jad

000000 HSS 000 Servicebata 00000 OmniTAS 00000000000
0d

MMTEL-Services

MMTel 000000000 Sh 00 000 MMTelServices [
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<MMTelServices
xmlns="http://uri.etsi.org/ngn/params/xml/simservs/xcap"
cp="urn:ietf:params:xml:ns:common-policy">
<complete-communication-diversion>
<communication-diversion active="true">
<NoReplyTimer>20</NoReplyTimer>
<cp:ruleset>
<cp:rule id="busy">
<cp:conditions><busy/></cp:conditions>
<cp:actions><forward-to>
<target>sip:+61400000001@ims.example.org</target></forward-to>
</cp:actions>
</cp:rule>
</cp:ruleset>
</communication-diversion>
</complete-communication-diversion>
<complete-communication-barring>
<operator-outgoing-communication-barring authorized="true"/>
</complete-communication-barring>
</MMTelServices>

sh_mmtel services communication diversion active=true

sh mmtel services NoReplyTimer=20

sh mmtel services busy target=sip:+61400000001@ims.example.org

sh _ mmtel services busy busy=true

sh_mmtel services operator outgoing communication barring authorized-
sh mmtel services xml b64=PEINVGVsU2VydmljZXM+. ..

00000 communication diversion active[UU0O00000busy target OO00O00OO0
Obusy_busy (0000000COOC0 0

IMS-ODB-Information

HO00oO000O0000 [0 0dbForImsOrientedServices [
0000000000000


https://www.3gpp.org/DynaReport/29364.htm

<0dbForImsOrientedServices>
<0dbForImsMultimediaTelephonyServices>
<OutgoinBarring>1</0OutgoinBarring>
<IncomingBarring>1</IncomingBarring>
<Barring0fRoaming>0</Barring0fRoaming>
</0dbForImsMultimediaTelephonyServices>
</0dbForImsOrientedServices>

sh ims odb information OQutgoinBarring=1

sh ims odb information IncomingBarring=1

sh ims odb information BarringOfRoaming=0

sh ims odb _information xml b64=PE9kYkZvckltcO9yaWVudGVkU2VydmljZXM+. .

Oo0ooooooo O

A NENEND

0O000000000OCOODOO0O00OE0 B911 OOOOOO

<Address><Number>221B</Number><Street>Baker Street</Street>
<City>London</City></Address>

sh e911 Number=221B

sh e911 Street=Baker Street

sh e911 City=London

sh e911 xml b64=PEFKZHJIlc3M+...

il

* (00000 id 0 name[] OmniTAS [0 id 0 name O00000000OMMTel O0OO0000OO
000 <cp:rule> 00000 id 000000ODOO0OOOO id O name 0OmMNITAS 0000000000
00000000000 id 00000000000OG

* JO0O0O0 idd 00 id="cfb" 0000000 sh_<block> cfb target 000
sh <block> busy target 000000000000



* 0000000000000 0000 false0on true 0000

[

* 0000000000000 DO000 id/name 000000 true O0000C00COO0000C

sh <block> xml b64 00000

* 000000000 DOODOOCOODO000000OCO sh_<block>_xml_b64 (000000

Jad

0odo N
MMTEL - :

. MMTelServices
Services
IMS-0DB- : :

: OdbForImsOrientedServices

Information
IMS-CAMEL - . o .

. im-csi-information
Services

JO00o0o00O0OCOOOOOOOoOOOOO0a

0d

MMTel 0000

0ooo0ooooO
0ooond

00000000

IMS CAMEL
oood

0d
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ODB [

ad ad ad
OutgoinBarring 0 [O0OoOOoO
OutgoinBarring 1 HoOO00ooOO
OutgoinBarring 2 [0000000C000000 PLMN OO
OutgoinBarring 3 000 PLMN 00000000OCOOCO
IncomingBarring O 00000000

IncomingBarring 1 000 PLMN JO0000000O0OOO

joad

0o a0
Sh 0000000000
[0 Diameter [J0] Sh 0]
IMS [0000000C00000 AS 0000
00 Ut 000000000 XCAP
0oooocenivi

0000000D0obBeN
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Sh

[

Sh 000 Diameter 0 HSS/Repository 00000000000

Juoa

Ooon
* [ - J000000
e ] - Diameter [J0000
* [ - 000000 Sh 0000
Oooooo
* [ - 0000000000 Sh 00
o L} - 00000 MMTel-Config
* [ - HLR 000 Sh 00000
Ooon
e [] - Ro [JO0000 Diameter ]
* [ - Sh 000000000
a0
* [ - Sh 0000000

Sh 000000000

Sh 0000000099000 HSS/Repository OO000000000000000000000 MMTel 000



000 Sh 000

Sh [J00 3GPP 000 Diameter 0000 TAS [] HSS/Repository[JRepo 00000000000

e IMS J0O00MPI/IMPU(]
e JOO0OOOMMTel-Config[]

* [JU0O0OOO
« S-CSCF I



Sh (00000

- 5GC - v - -
S-CSCF/SBC TAS 0000 DRA HSS/Repository
00 MT 0 MO 0
SIP INVITE
0000mMOnn
000 UDR
(000000000

+ 0000 MMTEL-Services)

L J

UDR

L J

UDA{O0 Sh-Data [
(O000O0OO00I

O000000000-
- IMPI/IMPU [0
- IMSIJIMS [
- S-CSCF [0
- IMSUserState00/I000
- MMTe! 0000000

a0
(00000 = Doy

—

O0OON00D

—

000000 XML

—

200 OKJD9e000

5-C5CF/5BC TAS 0000 DRA H55/Repository

Sh 00000

* MT [JI0 00000000000
* MO [0 0000000000
+ (0000 DODOOODOOD/00a

0000000TAS 00000000 00 UDRAOMO [0 MT 0000000000 UDR 000000000000

R o I L T



00000 UDR[Notif-Eff[]

00 3GPP TS 29.328 §6.1.1.1[J(0 AS [J HSS 000 Notif-Eff O Supported-
Features AVP 0000000 UDR [JOJO000 Data-Reference AVP[HSS [0 UDA []
User-Data-Sh 00000 <Sh-Dbata> 0000 O00OO00O0OCOOO0OTAS 0000000 Sh 00O
OO000000000000000000000000

00000000TS 29.328 [] 7.6.1[]



Ref

10

11

12

13

14

15

17

32

33

ad

RepositoryData[]][] Service-
Indication [ MMTEL -
Services[]IMS-0DB-
Information([]

IMSPublicldentity

IMSUserState

SCSCFName

InitialFilterCriteria

LocationInformation

UserState

MSISDN

IMSI

IMSPrivateUserldentity

TAS 000

00 sh_<block> * (00000000000

ims public identity[Imsisdn

ims user state[JO TS 29.328
©97.6.3 000000

scscf address[]scscf domain

0000 TAS O000000O0000o0oCOoG

location rat type[]
location mme name []
location vplmn id[]
location age seconds

user state[O TS 29.328 §7.6.7
Q000000

00 IMPU 00000
imsi

ims private identity[]

ims domain 0000000

00000C000000C000000C0000000TAS 000000000000 O sh 00000000000 0000000

0d

00 UDA (000000

OO0O00O00O0NOCOO0OO0OD Oooooooodoooon <sh-bata> (JOOOO



[debug] O +61l4xxxxxxxx JO0000OO
(Data-Ref [0, 10, 11, 12, 13, 14, 15, 17, 32, 331,
SI="MMTEL-Services"): 4453 [

<?xml version="1.0" encoding="UTF-8"7>
<Sh-Data>
<RepositoryData></RepositoryData>
<PublicIdentifiers>
<IMSPublicIdentity>sip:+614xxxxxxxx@ims.mncO01l.mcc999.3gppnetwork
<IMSPublicIdentity>tel:+614xxxxxxxx</IMSPublicIdentity>
</PublicIdentifiers>
<ShIMSData>
<IMSUserState>1</IMSUserState>
</ShIMSData>
<ShIMSData>
<SCSCFName>sip:scscf0l.ims.mncOO1l.mcc999.3gppnetwork.org:5060</S(
</ShIMSData>
<IMSSubscription>
<PrivateID>9999990000xxxxx@ims.mncO001.mcc999.3gppnetwork.org</Pri
<ServiceProfile>
. InitialFilterCriteria ] ...
</ServiceProfile>
</IMSSubscription>
<ShIMSData>
<LocationInformation>
<RAT-Type>eutran</RAT-Type>
<MMEName>mme01l.epc.mncOO01.mcc999.3gppnetwork.org</MMEName>
<VPLMNId>999001</VPLMNId>
<AgeOfLocationInformation>NNNN</AgeOfLocationInformation>
</LocationInformation>
</ShIMSData>

<IMSPrivateUserIdentity>9999990000xxxxx@ims.mnc001.mcc999.3gppnetwork
</Sh-Data>

Oo00o0oCooooa

0000/s-CSCF/O00000000000000 000000 00000000000000< €000 0000000
<SCSCFName>[]<IMSPublicIdentity>[]<IMSUserState> ][] 000000000
RepositoryData 000000 0 - MMTelJODB JO000000000000000000 sh <block> *
Oo0don 00 O000000OR00000000



00000000000000O0000000000 DooooOOD0ooo000o0o 0o HSS doobiioooobooooo a
00 0000 0od

N0000000000 sh_data_references(]

O0000C0TAS 000 o0 boo fe, 1e, 11, 12, 13, 14, 15, 17, 32, 33] +
Service-Indication = "MMTEL-Services" 0000000 O MOOOOOO MTOOOOOOOOOO
000 Sh 00000 HSS 0000000

00 HSS 00 0 00000000 UDR 00 277 DO0000O0000000CO0000000D0O0000 HSS DoooO
0oooon

e 5012 DIAMETER UNABLE TO COMPLY [J[J LocationInformation[]14[]/
UserState 15000000000C0000000COO00 DOOOOO

e 5101 DIAMETER ERROR OPERATION NOT ALLOWED [0 AS J00O0O00OCOOOO
RepositoryData[JO[J[J IMSUserState[J11[J[JSCSCFName [J12[]0
InitialFilterCriteria[J13[0JIMSPrivateUserIdentity 33000

000 :tas 000 sh_data_references [J00I000 00 UOOOOOOOOO OOOCOOOOOOOCOOOOO
Jo0000000o0O0O00a

# config/runtime.exs

# (000000 = MO Q000 = MT 00000

# J000000O0O00000OC0
config :tas,

sh data references: [
caller: [10, 16, 17, 321,
called: [10, 16, 17, 32]
]

# (0000000000000
config :tas, sh data references: [10, 16, 17, 32]

0oooon



000000000
(o) Desh_data_references [
ller: [...], 1led:
?DDD?][Ca SIFE Looolly GEILGE N000000000000000
000 110, 17, 32] 00000000000

Service-Indication = "MMTEL-Services" Q00000 RepositoryData[JO00000000
0000000000000 DOCDO00000D0000000 sCsCFName [J12000 MMTel RepositoryData
8 M

Session-Id [[110000

00 Sh UDR [J Session-Id [0 RFC 6733 §8.8 JO000“000"0C 4 O ; 0O0000O0COC OO0
00000 HSS 00000000000 MO O MT 000

example-dcO1-
as0l.epc.mncOO1l.mccOO1.3gppnetwork.org;1781225439574;7468896€;mo

LDDDJ LDDJ L
ao

mo [0000C/00000Cmt 00O00O00/00000C0000O00 000 + d00tOUOOoDOCOoOOCOOCO0
0 [a-2z06-9_] 0000000000 Session-1d 0000000000000 Web Ul Sh 0000000000 3 OO
Session-Id[]

[0 Sh 0000000

TAS [000000000DO000000O ubROOOO 00000000000000TAS
0000 <Sh-Data> (000000000000

1. IMS [

 IMPIJJOO00O0 O <IMSPrivateUserIdentity> 0000000 {IMSI}@{IMS-
domain} [JTAS [] @ NI00I0€ €0 IMSI ] IMS [0



 IMPUJ0O0OO O <IMSPublicIdentity> 0000 O00sip:+{MSISDN}@{IMS-
domain} [JMSISDN [JO000 + 000 msisdn 00000000

2. S-CSCF [0

* 0000000 S-CSCF 000000000 O <sescrName> (000000 120000MT 000CO0OO
INVITE 00000000 S-CSCFO000 0oo IMS 000

000 TS 29.328 (J0 D 0000 XML 00000 scsCrName O000000000CO0O0OO "S-
CSCF" 0000oCOoo

3. MMTel (00000000000

* [] <RepositoryData> [JUU Service-Indication = "MMTEL-Services" [J[]

» NO0O00000OCDIV OOOOOolP/OIR[] ICB/OCB 0I000O00/O000TAS OO000000 0000
000000 sh_mmtel_services * (000000 OOOOOO0OOO
oo

[0 MMTel-Config([]

MMTel-Config 0000000000000 OO000CO0000000 HSS 000 Service-Indication =
"MMTEL-Services" 0000000000000 00000 UDR 0000000000 0 000000
AVPOOOO ShOOOO <MMTelServices> [JJ0 3GPP TS 29.364 [JJJAS/HSS 00000
000 UE OO0 <simservs> XCAP-over-Ut 000000000000 complete-
communication-diversion UO00000O0 cp:rule [0 busy[lnoanswer[]
unregistered[Jnotreachable 000000 <NoReplyTimer> 00000 MMTel 0000000
ONO0000000D0O0OMMTelServices[] IMS-ODB-Information[][]

0ooa

TAS 00 MMTel 00000000000 RepositoryData 00000000000

sh_mmtel services * [JUOUOOO sh mmtel services xml b64 [0000000000000O0
0000000 €Div /7 olp / TIP / 000000000 call forward * / no reply timer 000
0 MMTelJO00O0 HLR/SS7 0000000

[0 Sh 00000000000

0000 Sh 000000000000



0d 0d

ims private identity IMPI

ims public_ identity IMPU

msisdn IMPULOOO

imsi IMPIOOOO

ims _domain IMPI/IMPU

scscf address SCSCFName

scscf domain SCSCFName[J]

call forward all destination HLR/SS7 (Tas.SS7Map) [J "none

call forward not reachable destination HLR/SS7 00000

no reply timer [0 (default no reply timer)

ims user state IMSUserState[JJ000 110

user state UserState[JJ000 1500



0d 0d

location rat type LocationInformation/RAT-Type
location mme name LocationInformation/MMEName
location vplmn id LocationInformation/VPLMNId
location age seconds LocationIinformation/AgeOfLoca

Repository []][]

(0 Sh RepositoryData 000 MMTEL-Services[JIMS-0DB-Information 000000000

000000000OmniTAS J000000OmniTAS 000000 Sh 00000000000 sh_<block>_*
00000000000000000 Base64 OO0 sh <block> xml b64 JOmMniTAS O0O0000
sh data * [J000 sh raw xml b64[]

000 call forward all destination[]
call forward not reachable destination []J no reply timer [O000O0 MMTelOOO
00 HLR/SS7 0000000

Oo00C0oOOoUOoOONODOoOODOo0Oan O

J0oosh 00000000

000 call forward * / no reply timer OO000000000O0

1. 00 $S7 MAP [] HLR [J0000 MT 0OO000/0000000COOCO000CO0
call forward all destination {0000

call forward not reachable destination[JH000 UOOUOOOOO [
2. 000000 HLR 00000000000 runtime.exs [0 config :tas [

call forward not reachable destination [] default no reply timer([]

MMTel 000000 O 0000000000000 sh_mmtel_services * (00000000000



0 Sh 0000000000
000000000

1. 0000 HSS (000

o HSS [J00 Experimental-Result-Code 5001
[ODIAMETER_ERROR_USER_UNKNOWNT[]

o TAS 0000000000
o hangup case [0 "UNALLOCATED NUMBER"

o [000€€000000 SIP 00
2. HSS [000/000

o Sh [(00000005000ms0 Diameter request timeout [] runtime.exs [

o (00000000
° J0000000O100000000

3. HSS (0000000 UDR(]

° HSS [IIN000000000000000 HSSO
° [ TAS 000000000001000200000000 boooooooo
o HSS 0000 Notif-Eff 00000 TAS 00000000 TS 29.328 §6.1.1.1 00000000

AN NENEND

0 UDR O0000Result-Code: 200100000 <Sh-Data> 000 00OCOOOOTAS 00 O000OO
000C00000000EODO0D00000DO0DO00O0o0oR00000 Dodootooobidtotoootiooot0
0oooooo



0ooa 0d

<SCSCFName> [J000 120 scscf address [] scscf domain [J[J[] "none"
<IMSPrivateUserIdentity> ims private identity[]imsi[]Jims domain []
00000 330 00 "none"

000000 sh_mmtel services *[0 00

MMTel RepositoryData [ call forward *[000 HLR/OOOOOO

call forward not reachable destination

/ no_reply_timer (000000000

call forward all destination [] "none" [][]

00 HLR [0

MMTel RepositoryData [][]

[ <RepositoryData> 00 MMTel 000000000000

</RepositoryData>

0/000 <IMSUserState>[]
<LocationInformation>[] O0000CO000O00O00OCO0O00

<InitialFilterCriteria>

00 0000000000000 <IMSPublicIdentity> OO00000000CCOO0 {:error,
:sh_parse_failed} (00000000000 000000 1 00O0OOCOOCOOOOOOC"OO0OCOO00O" 0

000 TAS 000 HSS 00000000000 Notif-Eff O HSS 0000 IMSPublicidentityJMSISDN []
SCSCFName[J0000000000CCD 000000CCCODOO0000 MMTel 00000

00 Sh [0

00000



# Sh 0000
rate(subscriber data lookups total{result="success"}[5m]) /
rate(subscriber data lookups total[5m]) * 100

# Sh J000OOP95[0
histogram quantile(0.95,

rate(subscriber data duration milliseconds bucket[5m]))

# Sh 000
rate(subscriber data lookups total{result="error"}[5m])

0ooto

e P95 [ > 100msJHSS J000

* 000 > 5%0HSS 0000
* 000 > 20%[HSS (000

0oooo

1. ] Web UI [J] Diameter 000 ( /diameter)
2.0 Web Ul OO0 Sh 00 (/sh_test)O000000

3. 0000000000 Do
4. [0 HSS/Repository 000 TAS 00

5.0 subscriber data lookups total 000000

00 Sh [0

00 Web Ul Sh 0000 (/sh_test )0

1. 000000000 /sh_test
2. 0000 MSISDNOOOO +614xxxxxxxx [J
3. (J0“00 Sh”

4. 0000000
o IMPI/IMPU (]

o S-CSCF [0
o MMTel [
o 00000O



0oooood

* (0000000000 HSS O

* JO00000OO0OOO

e [0 IMS 0000 S-CSCF O
* [0 HSS 00000000



SRVCC

[

TAS 00000000 VolTE 000000000000 LrEOPSHOON 2G/3G O000OCSOO0O0O SIP OO
000

jooo

- 0 - 000000

+ 00000 - D000000

- 0 - D000000000000000
jooo

+ 00000 - DO00000000CL 00

- 0 - [0 HSS 00000

SRVCC[J3GPP TS 23.216[0000000VENOD LTE 00000000 2G/3G CS 0000000000TAS
000 VolTE 0000000000000 VE [HDDDDDODDODDODODOO0OOOTAS 000000000 €S ood
00000 LTE 0000000000000 TAS 0 UE 0000000000

0000 PS 0 CS O0O00OLTE 0 €30000 €5 0 PS 000000000000

Jo0oorPsS 0 €sh

1. eNB (00 LTE 0000000 MME 00 S1AP 00000



2. MME [J MSC-Server [JJ Sv PS-to-CS 0000000 STN-SROOOOOO TAS [0 E.164 [0
1l

3. MSC-Server [] STN-SR 000000 €S JOOMscC-Server [] SIP [J IMS 00000

4. CS [JOg SIP INVITE 00000 TASOOOO STN-SR 000

5. TAS [J0 STN-SRO00000 MSISDNOOOO00 VoL TE 000000 SIP 00000

6. TAS (000000 €S 000000 LTE 0ooa

MSC-S —INVITE sip:+9<MSISDN>— TAS
(C-MSISDN: <MSISDN>)
| strip prefix -> find active
session
<«—100 Trying |
TAS —REFER— Remote S-CSCF (Refer-To: CS MGW

endpoint)
<—202 Accepted—
<—NOTIFY (200 OK sipfrag)— transfer succeeded
<200 0K |
TAS —BYE— UE VoOLTE access leg (teardown)

STN-SR [

STN-SROSRVCC (0000000 TAS 000 E.164 (0000OO0OOOOTAS 00 STN-SR 000000000
000000000000000O0 MSISDN 00

STN-SR = <escape> + <prefix> + <MSISDN digits>

00000 9 000 +61412345678 [JSTN-SR [] +961412345678 [JTAS (0000000000000
MSISDN[]

+961412345678 --(strip "9")--> +61412345678

Oo0ooooooo

* [00000000000000000000 STN-SR(
* MSISDN J0000000000C00000000000



+ (000000000 DBID 0oooboooooo

STN-SR [000000000000000 PSTN 000000D0O00OCOOD DID 0Oo00

il

SRVCC 0000000000 srvee 0000 enabled 00 true OOO0000COOOO STN-SR 0000
Oo00o0o00o0

config :tas,

srvcc: %{
enabled: true,
stn sr prefix: "9"

}I

Oo0o0
{
a0 0 1 d

00 SRVCC 000000 false OOOOOOSTN-SR

enabled boolean []
Ooo0ooooon

: : 00 TAS STN-SR 000000000 + 0 06 00000

stn_sr prefix  string 0

aood "ot 0

00000 SRVCC 000000000 enabled [0 true 00 stn sr prefix 0000 SRVCC 000000
JOO000000O0000O

TAS [ STN-SR INVITE

0 INVITE 0000000CO0000000D0O00000000 URIOOO0O0O STN-SR O0000STN-SR INVITE
000000000R00000O MT 000



0ooooooon

1. 0000000000 MSISDNQO

2. 000000 SRvVCC 000

3. J00000O00DO0000 VoLTE 000

4. J0 C-MSISDN [O000000000000000000 TS 24.237 000000000000
5. [J0 MSC-Server [] INVITE 00000000

Oooo000aa
1l SIP 1] 1l
MSISDN 0000 VoLTE [J 404 Not Found 00 MSC-Server 000
0 0oa
480 Temporarily
00000 SRVCC 000000000

Unavailable

00000 C-MSISDN 0000 480 Temporarily
M Unavailable

Oo00o0o0oo0aO

©O©] URI 0000 STN-

<R 484 Address Incomplete 00000000

000000000000000000 VolTE OUbO0N0OUNO0OOOO

Juo

SRVCC [000000000000TAS (00 000 0ODOD0O000DO00000STN-SR 0000000 Elixir 00
O0Tas.Dialplan.Authorization Q0000 stn sr prefix 00000000 MT 000000000
[1 STN-SR INVITE [JJTAS [JJO00 SRVCC JO0000000 MT 000

* priv/templates/srvcc transfer dialplan.xml (00 SRVCC Q000000000
O0000 srvec msisdn[]srvcc ¢ msisdn[]srvcc transferred call id[]

srvcc cs target 0000000 MSC-Server [] INVITEQDUDOOOOOOO €S 00O



Juod

e MME Sv [][] [ PS-to-CS [J[] STN-SR []JJ[] MSC-Server|]
e HSS [] S6a [J0I000000 STN-SR [] C-MSISDN[]

3GPP [

0o 0d
TS 23.216 §86.2  PS-to-CS SRVCC [

TS 24.237 IMS 000000S!P 00000

TS 29.280 Sv [J[JOMME [] MSC-Server ]



SS7 MAP / Gateway-
MSC

[

00 HLR 00000 SS7 MAP 00 MSRNOOOOODOOOOOOOOO

Juod

I
° 0 - 0000000
e [ - 557 MAP [0 (ss7_map [0)
* - 000000 HLR/MAP OO
AN
e [] - 000000000 MSRN [J forwarded _to_number
o - 00 HLR 00000000 Sh/MMTel[
* 0 - Sh [0 MAP J0000
* - HLR 0000000
NN
e [] - 00 HLR/MAP 00
e [] - HLR/MAP 000

Gateway-MSC []]

TAS [0€€0 HLR 00000000MSRNOD MSCOO000 2G/3G 0000000000000000000



0000 msrn [0 forwarded_to_number [000000000O00000OCOOOO

0000

e enabled - J0/00 SS7 MAP [

* http map server url base - MAP [J[J HTTP API [J000J0 URL
e gmsc - [J[J SRI/PRN 0000 MSC [

e timeout ms - MAP 00 HTTP O000000000OCOO50000

config :tas,

ss7 map: %{
enabled: true,
http map server url base: "http://10.5.1.216:8080",
gmsc: "55512411506",
timeout ms: 5000 # 00000 5000ms

}

S57 MAP NN00O00N0
TAS 00000 HTTP MAP [0 HLR/DB

GET /sendRoutinginfo?msisdn=...

P
>

MAP SRI{MSRN/MSC)

SRI-Res (msm=..., msc=...}

JSON { msrn, msc }
.q. .................................................... -

000000000 MSRN [0 V-MSC

TAS 00000 HTTP MAP [0 HLR/DB

000 TAS [0 SRIDO0000O0D000000D000000

1. 000000 - 00 SRI 00000000000000 MSRNOOOO PRNOOOOO0€ €000 msrn 000000
ooo

2. J002G/3G([ - J00000000OVLR 0O000000000000CO PRNOODOOOOOOCODOOCO V-
MSC [J MSRN

3. (J0 - D0000000D00000o0o000o00oag




msrn [] tas_destination_number JO0000C00000O0COOCOOO0 PRN O00COOOCOO



[

00000CH 000000o0o0oCoooo

N
e [ - 0000000
e [ - J0000D000O0CCU 0ooooooooo
e [ - (00000
0000000
* ] - J00000O00C00O0
e [] - J000000 MMTel-Config
* [ - 00 HLR O00000Sh 000000
e [ - CLI 000000
H000
e [ - J00000 OCs
* ] - J00/000000000C0000O0
a0
e [ - J00000000

* [ - 00000



000000000 /7 00 €L/ 0oood

00 CLI 000000000000000000000000 sh 000 MMTel-Config 0000000000000 / 0000
0o

config :tas,

blocked cli prefix: ["*67"],

call forward not reachable destination: "2222",
default no reply timer: 30,

emergency call codes: ["911", "912", "913", "sos"],

ooooa
* blocked_cli_prefix 000000000 CLIOOOOO 1D00000C

o OOor**e7"]1 - 000000 *67 000000
o 0000000000 cli_withheld [0

* call _forward not_reachable destination[JJ00000000000000000OCENRCO

° (00 Sh 00000 MMTel-Config 000
o Q00 "2222" - 0000000

* default_no_reply_timer [JJ000CFNRc 00000000000

° (00 Sh 00000 MMTel-Config 000
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<extension name="CLI-Privacy" continue="true">
<condition field="${cli withheld}" expression="true">

<!-- [00oocag -->
<action application="set"

data="effective caller id name=anonymous"/>

<action application="set"

data="effective caller id number=anonymous"/>

<action application="set"

data="origination privacy=hide number"/>

<!-- 00000 P-Asserted-Identity [ --

<action application="set" data="sip h Privacy=id"/>

</condition>
</extension>
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<extension name="CLI-Privacy-Handler" continue="true">
<condition field="${cli withheld}" expression="true">
<!-- (00odood --=>
<action application="1log" data="INFO [0
${tas destination number} [J CLI OO"/>

<!-- [l0o0o000oooa: - -=>

<action application="set"
data="effective caller id name=anonymous"/>

<action application="set"
data="effective caller_id number=anonymous"/>

<action application="set"
data="origination privacy=hide number"/>

<!'-- (00 SIP 00OO -->
<action application="set" data="sip h Privacy=id"/>

<!-- 0000000000 P-Asserted-Identity -->
<action application="unset" data="sip h P-Asserted-Identity"/>

<!-- [0 cli withheld [0 falseO0OUOOOO -->
<anti-action application="log" data="DEBUG 000000 ID:
${msisdn}"/>
<anti-action application="set"
data="effective caller_id number=${msisdn}"/>
</condition>
</extension>

<!-- 00000O0O0OCO - -=>
<extension name="Route-Outbound-Call">

<condition field="${tas destination number}"
expression=""(.+)%$">
<action application="bridge"
data="sofia/gateway/trunk/${tas destination number}"/>
</condition>
</extension>
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<!-- 000000000 HLR ODDOOCCOO --=>
<extension name="Check-CFA" continue="true">

<condition field="${call forward all destination}"
expression=""(?'none$) .+$">
<action application="1log" data="INFO J000O0000OO
${call forward all destination}"/>
<action application="set"
data="tas destination number=${call forward all destination}"/>
</condition>
</extension>

<!-- 000ooca -->
<extension name="Bridge-To-Subscriber">

<condition field="${msrn}" expression=""none$">
<!-- [0 MSRNOOOOOOOO --=>
<action application="set" data="call timeout=${no reply timer}"/:
<action application="bridge"
data="sofia/internal/${tas destination number}@${scscf address}"/>

<!-- (0000000000 -->
<action application="1log" data="INFO [0000000O0O0"/>

<!-- 000oooad --=
<action application="set"

data="forward destination=${call forward not reachable destination}"/
<action application="1log" data="INFO 00
${forward destination}"/>
<action application="answer"/>
<!-- OO0 TAS ESL 00000OO0OO voicemail.md -->
<action application="set" data="tas vm mode=deposit"/>
<action application="set" data="tas vm mailbox=${msisdn}"/>
<action application="set"
data="tas vm caller=${effective caller id number}"/>
<action application="socket" data="127.0.0.1:8084 async full"/>
</condition>
</extension>
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call forward not reachable destination: "2222", # 0000000
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</-- 0Oo0oog -->
<extension name="Prevent-Forward-Loop" continue="true">
<condition field="${sip h X-Forward-Hop-Count}" expression=""$">
<action application="set" data="sip h X-Forward-Hop-Count=1"/>
<anti-action application="set" data="sip h X-Forward-Hop-
Count=${expr(${sip_h X-Forward-Hop-Count}+1)}"/>
</condition>
</extension>

<extension name="Check-Forward-Hop-Limit">
<condition field="${sip h X-Forward-Hop-Count}"
expression=""([3-9]|[1-9][0-9]+)%$">
<action application="1log" data="ERROR J0000000O0OO: ${sip h X-
Forward-Hop-Count}"/>
<action application="hangup" data="LOOP DETECTED"/>
</condition>
</extension>
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<action application="1log"
data="INFO Failed to bridge Call - Routing to Call Forward No-
Answer Destination" />
<action application="set"
data="sip h History-Info=
<sip:${destination number}@${ims domain}>;index=1.1" />
<action application="set"
data="sip call id=${sip call id};CALL FORWARD NO ANSWER" />

<action

application="1log" data="DEBUG Called Voicemail Deposit

Number for ${msisdn}" />

<action
<action
<action

application="set" data="default language=fr"/>
application="answer" />
application="sleep" data="500"/>

<!-- 00000 TAS 0000 IVROOOOOTAS 000CO

0d

ip:

ad -->
<action
<action
<action

data="tas
<action

mod voicemail 000000 MWwIQ
port (OO0 :tas voicemail.outbound socket []J runtime.exs [

application="set" data="tas vm mode=deposit"/>
application="set" data="tas vm mailbox=${msisdn}"/>
application="set"

~vm_caller=${effective caller id number}"/>

application="socket" data="127.0.0.1:8084 async full"/>

O000000000C00000 0O 000000 History-Info 0000
tas_vm_mailbox=${history_info_value}DDDD‘?‘?(?DDDDDDDDDDD History-
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<extension name="Static-Route-Voicemail-Check">
<condition field="${tas destination number}"
expression=""(2222|55512411520)%$">
<action application="1log" data="DEBUG Called Voicemail Check
Number" />
<action application="set" data="default language=fr"/>
<action application="answer" />
<!-- 00000 TAS 0000 IVROOOOOTAS OO00OC
000/00/00000000 MwWIQ
ip:port 00 :tas voicemail.outbound socket []
runtime.exs 000 -->
<action application="set" data="tas vm mode=retrieve"/>
<action application="set" data="tas vm mailbox=${msisdn}"/>
<action application="socket" data="127.0.0.1:8084 async

full"/>
</condition>
</extension>
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OO000000000 = tas 00000 voicemail [N runtime.exs [[]

outbound_socket[Jrecord [J menu [J000000000000CCO0000CC0O0000COO0O -tas,
rprompts (00000000 00000 prompts OOOOOOOOOO0



config :tas,
voicemail: %{

timezone: "UTC", # 000000
0
say language: "fr", # [0000/00
00000
# 000

default language 00000000
storage dir: "/usr/local/freeswitch/storage/voicemail”, # 00O

0oa

# [0 - 00000000O000OOO
# outbound socket: %{listen ip: "127.0.0.1", listen port:

8084},

# record: %{max seconds: 120, silence threshold: 200,
silence seconds: 5, min seconds: 2},

# menu: %{tries: 3, timeout ms: 5000, terminators: "#"},

# FreeSWITCH O0000000000O0O$${base dir} (OO0 ESL 00000
# (0000 :tas, :prompts [O00000 beep” O0OO0O0O
prompts: %{
deposit greeting:
"/usr/local/freeswitch/sounds/tas/vm/deposit greeting.wav",
deposit review menu:
“/usr/local/freeswitch/sounds/tas/vm/deposit review menu.wav",
deposit saved:
"/usr/local/freeswitch/sounds/tas/vm/deposit saved.wav",
beep: "tone stream://%(500,0,800)",
retrieve received at:
“/usr/local/freeswitch/sounds/tas/vm/received at.wav",
retrieve menu:
“/usr/local/freeswitch/sounds/tas/vm/menu.wav",
retrieve no messages:
“/usr/local/freeswitch/sounds/tas/vm/no messages.wav",
retrieve deleted:
"/usr/local/freeswitch/sounds/tas/vm/deleted.wav",
retrieve saved:
“/usr/local/freeswitch/sounds/tas/vm/saved.wav",
retrieve goodbye:
"/usr/local/freeswitch/sounds/tas/vm/goodbye.wav",

# 000000 greetings.enabled 000



retrieve greeting menu:
"/usr/local/freeswitch/sounds/tas/vm/greeting menu.wav",

greeting record:
"/usr/local/freeswitch/sounds/tas/vm/greeting record.wav",

greeting saved:
“/usr/local/freeswitch/sounds/tas/vm/greeting saved.wav",

# 00000 forwarding.enabled 000

forward enter mailbox:
“/usr/local/freeswitch/sounds/tas/vm/forward enter mailbox.wav",

forward _done:
"/usr/local/freeswitch/sounds/tas/vm/forward done.wav",

forward invalid:
"/usr/local/freeswitch/sounds/tas/vm/forward invalid.wav"

}

# 00 - O00COOOOOOOOO IVR 0000 menu_key(

# force_first_time [O0000000COO0OCOOOOCOO
# greetings: %{enabled: true, menu key: "5", force first time:
false},

# 10 - 0OCOCOOOO 40000000000000
# forwarding: %{enabled: true, menu_key: "4"},

# (0 - O000O0OOOCOCOODOCOCOOOO
# expiry: %{
# enabled: true,

# max_age days: 30, # (000000000

# read max age days: 7, # 0000000000

# sweep interval minutes: 60

# },

# 00 - 0 TAS O0000CODOOOOOOCOCOO

# cluster: %{

# discovery: :static, # :staticO000000 :dns{dns name[]
# self id: "tas-a",

# nodes: [

# %{id: "tas-a", base url: "https://10.8.82.60:9094"},
# %{id: "tas-b", base url: "https://10.8.82.61:9094"}
# 1,

# # discovery: :dns, dns name: "omnitas-
vm.internal.example.com", scheme: "https", port: 9094,

# shared secret: System.get env("VM CLUSTER SECRET"),

# request timeout ms: 1500



#},

smsc: %{
smsc_url: "https://10.80.14.219:8443", # SMSc /
Omnimessage API [J0J URL
source msisdn: "2222" # 000000
0
}

# [J00000000000000000 MWI 0o
voicemail notification text: %{

not left:
"0 1 000 <%= caller %> 00000000 <%= day %>/<%= month %>[]
<%= hour %>:<%= minute %>",
single voicemail:
"000000 <%= caller %> 000000000 <%= day %>/<%= month %>[]
<%= hour %>:<%= minute S>0000000 22220",
multiple voicemails:

"00 <%= message count %> 0000000000000 22220"

AN NENEND

0000000000 -tas O vvmOOOOOOOCOOOO enabled: false QO0000 MWI/SMS 0000
0oo00o0ooooa [

config :tas, :vvm, %{

enabled: true, # [0 VVM [J
0

deposit url: "https://10.80.14.219:9014/api/vvm/deposit", #
OmniSEP 000

timeout ms: 5000 # 000
}
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