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SELECT * FROM cdr

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

ORDER BY start stamp DESC;
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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;
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.mode csv
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FROM cdr

WHERE caller id number = '+33612345678'

ORDER BY start stamp DESC;

.output stdout
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API1/Web [][J[] TLS (config/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", :"tlsv1l.3"],
ciphers: [
"ECDHE-RSA-AES256-GCM-SHA384",
"ECDHE-RSA-AES128-GCM-SHA256",
"TLS AES 256 GCM SHA384",
"TLS AES 128 GCM SHA256"
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FreeSWITCH SIP 0000

<!-- SIP 000000 TCP/UDP -->
<profile name="external">
<settings>
<param name="sip-port" value="5060"/>
<param name="context" value="public"/>
</settings>
</profile>
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# [] Diameter [0 TLS
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
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config :exqglite,
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encryption key: System.get env("DB ENCRYPTION KEY")
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00000 config/runtime.exs

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

}
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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"

]
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0000

00000 00 keyfile[certfile O00OO0OOOCOOO
+ 000000 DOOCO00ODO00O0o44 3000000000
* [000UI0 DOOOCO00000COooOHTTPSO

* SSLO0000 000000DO00oOPEMOD



API[]

TASOOOOREST APINDOO0O0O0OCODOODO00OUDOOCOAPIONOPenAPI/Swagger(O0000
TLSOoooooo

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"

0000
* port (OOOOMOAPIOOOOTCPOO

o [J018444
o (U0000oOODOoOOO

o (OHTTPSOO04430000000CAPIOOOO
o [0 8444[]18443[]9443

* listen_ip (O00O0O)DODAPIDOOOIPOO

°c "0.0.0.0"J00D00000CODO0OCOO
o "127.0.0.1" [J00localhost0000000000

o JUIPO00O00O000O0 "10.8.82.60" [
o (000 OOAPIOOOOCOOOOCO *127.6.6.1"

* product_name (OO0OAPIOOOOO00O0

o [JOAPIOOOOOO
o 000 "OmniTAS" [] "MyOperator-IMS"



* title (QUOUAPIDOOOOCO

o [JOpenAPl/Swagger UlJO0O0
o [JOO"API - OmniTAS" [ "IMSOOOOOAPI"

* hostname (O00)UAPIOOOO0OCO000O

o [0OpenAPIOI0O00OURL
o O000000APIOOOOO
o 00 "localhost"[]"api.operator.com"[]"10.8.82.60"

* enable_tls (O0)OOOOOOAPIOTLS/HTTPS

° trueJUOHTTPSOOAPIOOOOOOOO
o false[JOOHTTPOOAPIOOOCOD/O00
o 000 0000000000 true

* tls_cert_path (0ODOTLSOOOOOOOCPEMO0OO

o [Jenable tls: true[]0
o JO0OOTASOOOOOO

o 0JU0"priv/cert/server.crt"

 tls_key_path (OODOTLSOOCOOOOOPEMOOO

o [Jenable tls: true(]ll

° [00OTASOODOOO

o (000 0000O0O00C chmod 6007
o OU0"priv/cert/server.key"

API0

REST APIOOOOOO0O

O000000
O000000CDROO0
000000000
Diameter(]0000

Oo0oooooa



* 000000
* (000

OpenAPIl/Swagger[[1[]

APIJO00O0OpenAPIOSwagger]00

e [JOSwagger UlJhttps://hostname:port/api/swaggerui
e OpenAPI JSON[OOhttps://hostname:port/api/openapi
* J0000OO0OCOAPION

* JO000RO00O00/O000

0000

* 00000 DOOOOOOOAPIOOOO

00000 O000OROO0APIODOO00O00

TLSOOO 0000000OOTLSO enable tls: true(]
00000 0000000DO0O0AP

00000 O00OO0O0APIDOOOOO

00000 DOAPIDODORO00000

0oooo

# [O0curlO0APIOOOOOOCOO
curl -k https://localhost:8444/api/health

# [O0Swagger{]
https://localhost:8444/api/swaggerui

0o0oooa

1. OODAPI]

listen ip: "127.0.0.1" # [dlocalhost[]
enable tls: false # 00000OHTTP

2. OJTLSOOOAPI[]



listen ip: "0.0.0.0" # 000000
enable tls: true # [J[QHTTPS
hostname: "api.operator.com"

3. 00/000

listen ip: "0.0.0.0"
enable tls: false # OO0OOHTTP
port: 8080 # 00000

0000

* 000000 DOOOO00CO00O00OOreotd00O0000<1024000
TLSOU0 D00000OD000000oOoa

00000 Hoo0odooootooooa

000000 00 hos tname OO000OOOOCNOOSANDD
API[JJ404(] JDAPIDDO0OCOOOOCOOO

SIP000

Ansible[J0000000CCOXMLO0000000 0o COOO000000000O

CSCFI00000RODOD0D0000RORODO00000C0nIPOROR0O0000/SBCO
allowed sbc source ips[OMTOO0O000O0O0OCSCFOallowed cscf ips[MOQOO0

0ooooooo

00 - 0000000TASHOOOCOOOMOONNO0DO00DOOMTOOO0OOOROTAS IPO000C00OPOO0O

config :tas,
allowed sbc source ips: ["10.5.198.200", "103.26.174.36"],
allowed cscf ips: ["10.8.3.34"],

OWeb UI000000000CO0000CCO0

* SIPO0000C0000000



e SIPO0

* SIPO00C0000C0

* 000

* PingO000SIP OPTIONsOOOO0O0OO0OOS!IP OPTIONSsOO
+ [O00000OOCOOOODOOCOOOOO0G

* [000/E000/000000/000000

e [OSIP OPTIONs pingO00000
e SIP OPTIONSs ping[]

« 0_00__000000o0a

0oooon
0O0OXMLO0000000000000SBCOD00OPS TNOOOS!IPOOOCO

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>



0oo0oooo

<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 ((J000)

 (000000O00CO
 IO0000000O00O sofia/gateway/name/destination

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

* SIPO0/000PO0000OO
* JO000000OO0

* 000
o value="203.0.113.50" J0000506000UDP

o value="203.0.113.50:5061" JO0J000
o value="203.0.113.50;transport=tcp" [JTCP
o value="203.0.113.50:5061;transport=tls" JTLSOO0506100

register

 JO0000COSIPOO
e ([0true | false

* 000000000000 true
* [0000OIPO0000O0 fatse

0ooooo



username

* SIPO000000O
* [O0000OOO00OOO

* [Jlregister="true" U000
e [00value="trunk account 123"

password

SIPO00000
0o00o0o00o

U0 register="true" U000
(00 value="MySecureP@sswOrd"

realm

* SIPO00000
* [0 - D00000Oo0a

* J00value="sip.carrier.com"

auth-username

* [O0000000C0OO0000 username (00

+ (000 - DOO0OOO0Oo0OFrem00000O0
e [00value="auth user 456"

0o

register-transport

00000000
e Odudp | tcp | tls

* 000 proxy HOOOOOOOOO
* J0value="tcp"

register-proxy

* [O000OOOOO0OCOOOOO0a



+ J00000000CODO0D0O00000

e [00value="register.carrier.com:5060"

retry-seconds

000000000000000
0000 30
000500366006

[l value="30"

expire-seconds

« 000000000000

+ (0003666 01000

* 00000000000

* [J00value="1800" 30000

caller-id-in-from

[SIP From0000000

O0true | false

true [JFrom00000000000CO000OC0O
false JFromJ0000000

000 DO00000000d true
O0gvalue="true"

0000
ping

« [N[OOSIP OPTIONS ping

0oo00o0ooooa
000000000 e Dooa
Ooooisgee

O0000vIOO0O0" PingO”
[ value="25"



ping-max

 J0000000000Oeing0000000O0
* 000000 ping OOOO
e [JJvalue="3"

0ooooo

extension

* JU00000RO00OO0O0
* 0000 - DOO0OROC0Oa
* [J0value="+12125551234"

extension-in-contact

 [ContactJO0000
e ([0true | false

e [0 false
e [JJ0value="false"

contact-params

* [000000Contact]
+ JO0000000000

e [0Ovalue="1line=1;isup=true"
aooo
from-user

o JFromII0©Y®0]

* JO0000000ROO0OO0
e JO0value="trunk pilot"

from-domain

* [OFrom00000
* J00000000



e J00value="my-domain.com"

outbound-proxy

* [OsSIPO0000CO
* [proxy [0 - (ORoute[J[

e [I0value="edge-proxy.carrier.com:5060"
context

 J000000000000C0C0
e [JU00public
 00000000000OCO

e [0Qvalue="from-carrier"

channels

OO00o0oooooa
NENENEN
000000

000 value="100"

dtmf-type

« DTMFOOO0

O0rfc2833 | info | inband | auto
0000 rfc2833 0000

rfc2833 ORTPO00000000

info[JSIP INFO[

inband 0000
000 value="rfc2833"

rtp-timeout-sec

* JOONOOOOCRTPOOOOOO
* (0006 0000
* 0000000000



e [J00value="120"

rtp-hold-timeout-sec

* JORTPOOOOOOOCOOO

« 000060000
 [00value="1800" 30000

SIPOO00

sip-port

* J00000OOSIPOO
* [O000000OO0

* (000
* [0value="5060"

rtp-ip

* RTPOO0OOIPOO
* (0000OO0O0OORTP 1P
« [OOvalue="10.0.0.5"

register-proxy-port

* 0000000

+ [O0000O0O00OO0O
* [JU0value="5061"

contact-host

¢ [J0Contact000O0O
* JONATOOOOO

e [00value="public-ip.example.com"

distinct-to

* JO000ROURIOOOTo(
e [[0true | false



* Q000000
e [JJvalue="false"

cid-type

[JJRemote-Party-ID[JP-Asserted-IdentityJ00000000
00 rpid | pid | none

rpid [JRemote-Party-1D[]
pid[JP-Asserted-ldentity[]

000 value="pid"

extension-in-contact

e [IO00000Contact URI
e ([0true | false

e [O0value="true"
0ot
transport (JOOOO0)

* (0o
e Jdudp | tcp | tls | ws | wss

* 0000000000
e [0proxy="203.0.113.50;transport=tcp"

OOTLSO0000000S!POODOD0OD0O00000G

Oo0oooooa



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

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

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

<!/-- 0000 -->

<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"/>

<!-- RTPQ -->
<param name="rtp-timeout-sec" value="300"/>
</gateway>
</include>

Oo00o0o00o0

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

<!-- 00000sIPOOCO -->
<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

e [Jdusername[]password 000

* [0proxy 00OCOO

» [0 register-transport 00000000
+ [D0000000000000000

0000

* [JO0Web UIOOOOOO0O /9w

e [Jcaller-id-in-from 000000000
* [00 codec-prefs 0000000

* JO000OO0OSIPORTPOO

0oooon

* 0000000 ping 00O

e [0 rtp-timeout-sec 00000
* JO0d0OoO0O0oOCOo0

* (00000000



Diameter{][][]

DiameterJJ000000000O0OO

0ooo0ooooo

00000000O0DOReOOIOOOOOOOOOOOORL]

DiameterJ000

TAS " ‘ ShDDDDIZIW

DRA-1:3868 (Sh/Ro) ‘

DiameterEx[][]
listen ip:port [
. L
- " DomoHAC
DRA-2:3869 (Sh/Ro) ‘
\R B

OCSOHAQD ‘

A



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],
# 000000000O0OOdestination realm
# destination realm: "global.destination.realm",
applications: [
%{
application name: :sh,
application dictionary: :diameter gen 3gpp sh,
# (O00ShOO0O0O0O0O0OOOdestination 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,
# JO0ORoJ0O00OOOOdestination 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

Diameter{][]]
aoooa
e service_name ([J])OJ0Diameter( 000000000

o 00 :omnitouch tas

o 0000000
e listen_ip (O0DO0O0DiameterO0IPO0



o [J0"10.8.82.60"

o [J0"0.0.0.0" @€0000000
o 0000000

listen_port (J0)ODiameterJO0TCPOO

o [J]Diameter[]][]13868
o [JU0000000

host (JU0)ODiameter(000000CO0

o 00 "example-dcOl-as01"
o [JrealmJJ00Origin-Host AVP

o [Diameter(000000
realm ([JJ)JDiameter]000

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

o O00O03GPPOOOOOOCO
product_name (JO0)OCER/CEAQOOOOOCO0O

o [0 "0mniTAS"
o OO000C000

request_timeout ([)IDiameterJ00000000000CO0

o (005600 0500
o (U000U000o0OO0O

peer_selection_algorithm (J0)00000000000CO0CO00O

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

vendor_id (0)03GPPOO0ID

o [J3GPPQOID[ 10415



o [JOVendor-Specific-Application-ld AVP

0ooooo

destination realmJ000000Diameter(J000Destination-Realm AVPJAVP]
Diameter[J9€@00DRANNOOOO000

0000

1. J0000CO00000CD000000OD00000 destination_realm
2. J000Diameterf000000destination realm

3. (00000000000000000000000 realm
0oooo



# 001000000000000
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
}

# [020000000000000000

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
}
]

# 0030000000000C000
config :diameter ex,

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



# 00000000000
applications: [

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

}
]
}

0o0oooooa

 J0000000OShOOOOOHSSORoOOOOOOCSOOOOOO

« DRA[[JIDRA[[IDestination-Realm]0000000000000
* JO00000000ODOOOO00000000

* JO00O00000COOOOO0000CROOOOO000

0oooooo

0000000destination realm

¢ 000000
J0destination realm

¢ 0000000
realm

(00Destination-Realm AVPOOOIO00O0OO

0000OWeb Ul Diameter__[O0000Diameter000000



H00ooweb UI0__Sh__ 000000 sh ODOOO0O0ShOOOO00O



[

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

- J0000000000a

- 000000



00000 / 0o0a

TAS (000000 XML 000000000 XML 00000000 TAS 000 0o000otOoootoootOooooO
00000C00000OD000000C00000000S S boooomMPpr/ IMPU [J00000COO00OC

000000 priv/templates 000000

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

0000 Web Ul 000000000

0 XML J00000TAS 00000000D000C0000DO00D000oDODOoDO0oDODOoDO0o00oag



OmniCharge OmniRAN ) )
Downloads 2 [0+ Omnitouch Website (%

- -
MO MT oo
mo_dialplan.xml mt_dialplan.xmil ‘ mo_emergency_dialplan.xmil
r h .
aoooo. 000 B-On.
PSAP/GW
XML 00000 00 Sh/oon CF o ‘ A AT
Ro 000
0000000000

yas

no ‘ CCR-IfCCR-U/CCR-T

OOn On-Met/SBC/Trunk
{msm Oooooo)

000000

ye

li]
f T i T
l.-"/ \-\__

OO0 / Onoon ‘ 200 OK / BYE |



FreeSWITCH XML 00000
OmniTAS [JO0 FreeSWITCH (00000 XML 000000000000000000000000
0000000000000000

0ooa
00000 U0 00000 0o O 0o0

<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 DO000o0ODOoOOoOOoOo0ooo0Oa

0o0oooa
JO00o0oOODUOCOODOOUOoDODOoUOoOODOO0O00G

0oooooa

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

number" />

</condition>

0oooooa

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

<action application="log" data="INFO Calling special service"/>
</condition>



0ooo0ooooo

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

<!-- 00100809000 -->

<action application="1log" data="INFO Matched toll-free: $1"/>

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

0oooo

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

<!-- 000 66 QOo0bO0O00OO -->
<action application="1log" data="INFO International call

detected" />
</condition>

0oooo

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

000000
00 000000000000 DODoo0o0o0



<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 0oooooa - ->
<anti-action application="1log" data="DEBUG CLI is normal"/>
<anti-action application="set"
data="effective caller id number=${msisdn}"/>
</condition>

continue="true" [[[]
O000000O00O00OO00O00OO0000000 continue="true" [O000O00OO0COOO

00 continue 00000

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

<extension name="Never-Reached">
<!-- [0000oO00ooooOooa . --=
<condition field="${tas destination number}"
expression=""(.*)$">
<action application="1log" data="INFO This won't print"/>
</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="${hangup case}"
expression="0UTGOING CALL BARRED">
<action application="1log" data="ERROR Insufficient balance"/>
<action application="hangup" data="${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" [

* 00/OO0O
* [O0000OOOO0O
* (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" />

<!-- [lIo0oOoOoO0000Oa - - ->
<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 - (00000

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

echo - 00000000000

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

conference - [JJ00000

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

0ooa

voicemail - 000000

<!-- 0000000 -->
<action application="voicemail" data="default default ${msisdn}"/>

<!-- [0000o0oog --=
<action application="voicemail" data="check auth default default

${msisdn}"/>

0oooo

log - (00000



<action application="1log" data="INFO Processing call from
${msisdn}"/>

<action application="1log" data="DEBUG Destination:

${tas destination number}"/>

<action application="1log" data="ERROR Call failed with cause:
${hangup cause}"/>

info - (00000000000

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

0o

say - 00000000

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

send_dtmf - [][] DTMF [

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

oo

0oooooa



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

Oo00o0o0Oo

<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 [][][]

<extension name="Route-Decision">
<condition field="${on net status}" expression="true">
<!I-- On-net: [J[]J TAS []{] -->
<action application="1log" data="INFO Routing to on-net
subscriber"/>
<action application="bridge"
data="sofia/internal/+${tas destination number}@l0.179.3.60"/>
<anti-action application="log" data="INFO Routing off-net"/>
<anti-action application="bridge"
data="sofia/gateway/trunk/+${tas destination number}"/>
</condition>
</extension>



0oao b 0o0

<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>

Oo00o0000o0

<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"/>

<!-- [J0000o00oooca -->

<action application="1log" data="INFO Bridge failed, routing to
voicemail"/>

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

<action application="voicemail" data="default default
${tas_destination number}"/>

</condition>

</extension>

0oooood



<extension name="Local-Numbers">
<condition field="${tas destination number}" expression=""([2-
9]\d{2})s$">
<!-- 3 0000 200-999 -->
<action application="1log" data="INFO Local extension: $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 National mobile call"/>
<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 60 0000000 --=>
<action application="1log" data="INFO International call"/>

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

0ooon
poob00oobo0otooa

* FreeSWITCH 000000

e FreeSWITCH mod_dptools[]

(00000
0oa)

* [0000000


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 [J0000000C000CO000CO00DO000CO0OO

Hooooo

TAS [ XML 000000000000

0ooo0oootooo
0oot0

e destination number - 0000000
e tas destination number - 0000000
* effective caller id number - 000000

0ooa

* hangup case - "none"

e ims_private_identity - 000000
e ims public identity - 000000
* msisdn - 00000000 +0

e imsi - (JO0O0O0 IMSI

e ims domain - (0000000

MT (0000000

e ims private identity - 00000
e ims_public_identity - 00000
* msisdn - (00000000 +0

e imsi - 0000000 IMSI

e 1ims domain - (0000000
* call forward all destination - CFA 000 "none"

e call forward not reachable destination - CFNRc [0
e scscf address - S-CSCF [0 "none"
e scscf domain - S-CSCF [][J "none"


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

no reply timer - 0000

hangup case - "none" [] "UNALLOCATED _NUMBER"

msrn - (0 PRN [ MSRNOOOOOOOOO SRI O000CO000O00C0OCOO0O
tas_destination number - (0000000000 MSRN OO00000

MO 0000000

hangup_case - "none"[]"OUTGOING_CALL BARRED" ]
"UNALLOCATED NUMBER"

ims private identity - 000000

ims public identity - Q00000

msisdn - (00000000 +0

imsi - @e€000000 IMSI

ims domain - (0000000

allocated time - OCS O000OOOOOOOOOOO

cli withheld - "true" [] "false" OO0

on net status - "true" [] "false" O0000000000CO

msrn - 000000 MSRNOOOOOO
tas destination number - MSRN 00000000

joad

000000 emergency call codes [JHHII000000OOOO000O00OCO

ad

000 TAS 000000O0000000

0ooto

emergency call codes 000000000000

00000 *911"00000" 112" 00000 000" 0000000999 " 00000" sos"
00000 SIP 00 URN[OOO<urn:service:sos> 000000
000000000 U000 0o

0o0oon



0oooo [911v, "933"] - 911 000OCO933 0000
Oooooo [*112*, "999*]

0oooooo [teee, "1e6"]1 - 000 JOOOOO0106 OOOOOO
ooodg r+911t, "ii2¢, "eee0", "sos"]

Hoooooon
0o0oooooa

1. SIP URI 00 URN[I <urn:service:sos> 000 "service:sos" [] URI
2. 00000000 Caller-Destination-Number 000 emergency call codes 0000

00 0000 0odoototoooog

0ooa

00000000

- ) .

o e e
UO0000000
1. OO0 TAS

2. 0000000000000

3. 000000000
o 0000000 :emergency

o [ mo _emergency dialplan.xml []]
o OCS 000000

o (0000 PSAP O
4. 00000 call type: emergency [

0oooon

0 priv/templates/mo_emergency dialplan.xml OO00000000CO000C000COOOOCO
00000000 PSAPOONOOO000COO SIP URIQ



0ooo0ooon

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

0o

* (00000000000 "ses™ OO SIP URN OO0
00000000000000O000000911011200000009990
Oo0000000oOo0OO0

00 OCS 0000000000000 skipped_regex (00
00 PSAP [0000000000O

00000000 0o00o00a

On-Net [[I00000 On-Net (000000

(000000000oObODoooobODOooO0OD00n Mo o000 TAS 0o MT fi0oooobiooooon
MT 00000000000CO0000000 MSRN 0000000000000

0ooo MO 0o MTO

00 MT 000000000

* (00000000000

* [00000O00O0OoCO

* (000000000 MSRN 00
* 000000000

0 MT 000000 TASOO



I000000000CFUOCFBOCFENRY[JCFNRc]
0/000000000O

00 €S 0000 MSRN 00

HO00000000

000000000000

ad

MO [U0O0ODOO00O00C0OO TAS O000COO0OO0OCOO TAS 000TAS 000000 MT 000000
mt dialplan.xml 0000

0ooo0ooon

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

<!-- [00o0ooog - ->
<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

* ${sip local network addr} - TAS IP 00000016.179.3.600
o ${tas destination number} - @@V MSISDN

* sip invite call id=${sip call id} - 0000 ID O00OO

* sip copy multipart=false - 00000000

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

0oooo



UM ST E 205

MO INVITE

emergency_call_codes
- - YES - mio_emengency_dialplanxm " " [ PSAF GW 1 URI

0000

* TAS IP000160.179.3.60 000000 allowed sbc source ips [JO00O

* (00 TAS 0000000000 MT 00
* [00000OTAS 000000000000

MSRN [][] 2G/3G 000000

© €000 2G/3G I0000CSON000000TAS 0000 MSRNOOOOO000000000000000000
000000 MSRN 00000000000

000 MSRN(]

MSRN[[J000000 0000000 VIROODCOOOOOOOOOooOOCOOODoooooooobbtOOn0o00Ga
0 CS 000000000ooo0o0

MSRN (00

TAS [0 S57 MAPIIIOOCOOOODOOOOOOO MSRN OO0



000000 MT 000 MSRN OO0

il
000
\




/
_
(000

000000000OOSRIO

\
=

TAS [0 SS7 MAP [0 HLR 0000000000000

SRI 0000

1. SRI [J00OO MSRN - (00000 MSRN 000

o [JOOOOMSISDN[]GMSC[JIMSI [] MSRN
o [0 MSRNQ 61412345678 (00000000000

2. IMSI + VLR [J0 - 0000 CS 00000000 PRNO

o [000OMSISDNOGMSCIMSI [ MSC/VLR [0
° 000000 Cs [oooooooOD MSRN

3. 0 IMSI0 VLR[ - 00000 €S O00O0g IMs/ps

o [O00OOMSISDNOGMSCIMSI
o 00000000 IMS/4G 00000 €S 000

4. (000000000 - SRIO0000O



° Ji000000DO00O0000C000000
° (000000000

0000000000OPRNQ- 0000

[0 SRI [0 IMSI + VLROO0 MSRN[TAS [J0 VLR [0 PRN (0000 MSRN[]

VLR [000€€€00000 MSRNOOOOO0O TASOO MSRN 00000000000000

00 PRN [J00 MSRN 61412345678

UOO00O00 msrn

0000 sS7 MAP 00 MSRNODUOOOCO00OO0OOCO MT 00000000

god ${msrn}

000 00000000 + 0 E.1e4 000
000 "61412345678" (UUOU0OOCO
000 000000 €S 0000

00 0 MT 0000000 HLR 00000000

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

poooood

1. 00 MSRN{JOOOO msrn 000O000COO0O

2. (000000
o 00000000000 10 [

° (i0biOfObNOobotOoOooOa

3. 000 MSRN[JQJ CS 00000000 MSRN
o [ ignore early media=ring ready [JOU0OO0OO0

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

4. J000000CODOODO0OOOOOOCOoG



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',

/>

<!-- [000000/70000 --=>
<action application="bridge"
data="sofia/internal/${call forward not reachable destination}¢
</condition>
</extension>

i

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

3. I MT 000000 - MSRN 0000000 IMS 0000

4. 00000 - 00 MSRN 0000000000000000
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_msJJ000005000 OO0

0o 0o0000000000O

Juonoood

00000C000000C0O00000C000000TAS 0000000000C000Sh 000HSSOO SS7 MAP
OHLROOALR 00000

RN
0000000000000
0ooo 0o aoo

0000000 (CFU) call forward all destination EEDDDDDD
000000 (CFB) call forward not reachable destination Hooooo
ey call forward not reachable destination boBbodd
(CFNRYy) - - - a0
Hoooooo call forward not reachable destination Hoaoona
(CFNRc) - - = - M

joad

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

poooood



e call forward all destination[JCFU 000000 "61412345678" ]

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

* no_reply timer[J00 CFNRy 0000000 "26" 0
2. SS7 MAP[JHLR]
0000 00 HLROOOO HSS 0000000000 USSB/MMI 00000000 *21* 000000000
TAS 00000000 SS7 MAP [0 HLR 00000/00000000

HLR 000000

e forwarded to numberJ0000000000 "61412345678" [J

+ reason[|[J[I0I000000COOCO000CO
* notification flags[00000000000CO

pooooooooO

00000 000 = 00 call forward all destination
e 0000 DOO0O0O0O00O0 = 00 call forward not reachable destination

Hooodo0
HLR (1000 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 00000000 €<€0000000 USSD 000000000

Huoooo

0 MT 000000



0d

call forward all destination

call forward not reachable destination

no reply timer

0o

* 000000 "none™ OOOOO

* [00000000CO0O ~(?tnone$) . * OOOOOOCO “none”

[0 mt_dialplan.xml 00000

00 100000000 (CFU)

I

0d

"61412345678"

"61487654321"

n 20"

000000 sofia/gateway/ExternalSIPGateway J00 PSTN/OO000O0

0000

CFU 0o

CFB/CFN
0ooa

CFNRy [



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

<!-- [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

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

0ooa

 [000O000OCOO0OCO0O0O
e [] ;CALL _FORWARD UNCONDITIONAL (000D OO0

* 00 History-Info OOOOCOCOOOO
(00000 61412345678 [0 CFU 000 61487654321 - (0000000

00 200000/0000000

JO0OC0O0OoOOCOoNOCOONOoOOCOOOOo0a

0ooooooon



<!-- 0000 MSRN [0 IMS OOO... -->
<action application="1log" data="INFO Failed to bridge Call - Routing

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

<!-- 000ooood -->
<action application="bridge"
data="
{absolute codec string='AMR,PCMU,PCMA',originate timeout=65}sofia/gat
/>

0000

000 61412345678 [ CFNRy 000000000 61487654321
O0000o00o

20 J00000Ono _reply_timer(]

00000 61487654321 0000000000 History-Info [

History-info []

History-Info SIP Q0000000

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

0o

000000000 ${destination number}
* (0000000000
* JU000000000000000

Oo00o0o0Oon



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

<!-- (00000000000 --=
<action application="set"

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

<!-- [Jl00OCODOC0O0O0O0O0000OE - ->
<action application="voicemail" data="default default

${history info value}"/>
</condition>
</extension>

0ooto

00000000 5551211555122 (000000
« 00000CO0O0O0OHistory-Info OOOOOCO
* 0000000 History-Info OO00O000

* JHO00OO00COOOO00ROO0O00000

joad

1. 0000 "none™” - 0000000 ~(?!nones$) . * O0000000CO "none”
2. J0000C - OOO00OoOoOo0OoOo0aO

3. 0 continue_on_fail - 0000000000000

4.0 cLl 00 - 000000000000000 1D 000

5. (00000 - Do00000o0C00o00

0 1IDOCLIAN

TAS [00000DO00DOOOODCLIODUDOODODOODO0DDUDOODO00D0000D



CLI [

00000000 el goa

0d

msisdn

effective caller id number

effective caller id name
origination caller id number

caller_id number

sip from user

cli withheld

origination privacy

CLI J0000/000

0ooa

TAS (0000000 €L poooo
1. (000000000
00000000DO0000000000 1D0

0000

0d

00000000 +0

0oooooo

0o0oooa

0ooo cdl

(] FreeSWITCH
CLl g

SIP From 000
[

0ooa

0ooa

0d

"61412345678"

"+61412345678" []
"anonymous"

"+61412345678" []
"anonymous"

"+61412345678"

"+61412345678"

"0412345678" []
"+61412345678"

"true" ] "false" [0
0

“hide number"



e *67 - 000
o #31# - [JO/GSM [

+ 1831 - 0000

TAS [JI0000O0O0ODO0000 CL 0000000000000 cli_withheld 00000 “true® (]

000 00000 *67555 1234 - 00 *67 Q0000000000 5551234 CLI 0000
2. From 000

00000OVEDD SIP From 0000000000 "anonymous®[]

TAS [I00 Caller-0rig-Caller-ID-Name [(O000000000000CO0 "anonymous* 000000
00 cli withheld 000 "true"[

3. SIP 000
S-CSCF [JO0 SIP INVITE 000 Privacy: id 0000000000000

0o0oon

000000 cli_withheld 0000000O0O0C CLI 000000

0o0oooooa



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

<!-- CLI 000 - 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" />

<!-- CLI 000 - 00000 MSISDN -->

<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" 0000000 CLIDOOOCOOOOOOCOO

CLI 0000000

0000000DO000DO000000o Cu oo

0o0oooa

000000000000C0O0000000 Cug

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 00000 ~e61(.*)$ 0OOOO0 61 0OOOOOO
e [0 msisdn="61412345678" — [J[[] $1="412345678" [] "0412345678"

+ (000000000000 CL

0oooooa

00000000000 E.1e4 0000 CLiooo + 0oo

0ooo0ooon



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

<!-- (000000000000 - ->
<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

* [O00D000OOOOCOOOOO0OOOO0O e10
* <anti-action> [U000000COOCOOO
* 000000 + 00000000 E.1e4 00

000000 €l g

00000000000ODODOODO00DOD0ODOD0O000 U pod

00000000000 g

<!/-- 0000000 CLI 0o -->
<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} OO0 N OO0



e [JI effective caller id number="+61412345678" [] :3 — [
"412345678"

e [JU effective caller id number="+61412345678" [] :1 - [J[]
"61412345678"

0o

- 19€@ + 000000000 :1
* (000D0000000DO00000000D +61 O =:30+1 0 :2 00

SIP P-Asserted-ldentity (PAI)

sip_cid_type=pid (000000000 1O

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

0o

e (O SIP P-Asserted-Identity Q00000000
« (00 IMS 000000000 10 00
 IMS 00000

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

0o SIP 0o0o

0o0oooooa

* 0000/00 1D

* [O0O000OOCOOOOOn
000000 PO

* JO000000O0OOO

joad

1. 0 CLI 00000 continue="true" - 000 CLI JOOO
2. [0 sip_cid_type=pid - IMS 00000

3. 00 CLI [0 - 00 *67 0 #31# Q00000

4. J0000000 - 00000 €L goo

5. 00000 - 0000000

6. 000000 - DO00O0O0OO €L oooo

juoad

TAS [J0 FreeSWITCH [ bridge [00000000CO000OIMS OOOPSTN OO0OOCDO0O0OOCOO
0ooo0ooobo0on

joad

000000 SIP 0000000CTAS 0000 SiP O0000O0D000DO00ODO00000Oa

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 00o000ooooa

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
/>

00 GATEWAY NAME 0000000000O00OOCOOIMS Core[JPSTN Primary([]

International Gateway[]]

joad

O0dooo
absolute_codec_string - (00000000OOOOO

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



0ooo0ooooo

1. AMRI000OOO - DO00OO0OCOO
2. PCMA[G.711 a-law(] - 00/00000000
3. PCMU[G.711 p-law(] - 00000000

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 - [JJ 180/18300000/0000000

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

bridge_answer_timeout - [JJ000000 200 OK 0000

<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" />

<!-- 000 INVITE [1 200 OK [O00OO0OOOOCOCO -->
<action application="set"

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

000 ${no_reply_timer} 000O00CCOOO 20-30 00

0oooooo

originate_retries - (0000000

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

continue_on_fail - [[000000000000OOC

<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 - [] B-leg 0000 A-leg[]

<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 - [0000000000O0O00
e true - J00000OOO

 false[lJ00 - O0OOOOOOOOCOO

00000 ring_ready [1 - OO00000000000000000

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}’
/>

Oo0oo0oOoon



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

<!-- 0000 - 00 ring 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"/>

<!-- (0000 - 00oood- -->
<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} O000000000COO0CO000COOOOCOO0CO00OCOOOOOOOOCO

00 1D 00

sip_cid_type=pid - [J[] P-Asserted-Identity 000 ID[]

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

Joooo

00 1000 IMS 0000 iMS 000

0 MT 00000 IMS 000000 IMS 0000S-CSCF 0o0ooooo

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" />

<!-- 000 INVITE [1 200 OK [O000OO0OOOCOCO -->
<action application="set" data="bridge answer timeout=${no reply_
<action application="set" data="leg progress timeout=${no reply t

<!-- 00000 IMS [OOs-cscr Oog --=
<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
/>

<!-- (000000000000 --=>
<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.mnc380.mcc313.3gppnetwork.org(]

IMS O00S-CSCF/I-CSCFO0000000000
* ignore early media=ring ready 0000000

OO000000oORO000O0
[0 History-Info []J Diversion (000000000

00 20000 MSRNQCS 000



00 €S 00000000000

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

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

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

<action
<action
<action
<action
<action

<!-- 000000 MSRN 0000 -->

set"”
set"
set"
set"”
set"”

data="continue on fail=true" />
data="hangup after bridge=true"/>
data="progress timeout=10" />
data="bridge answer timeout=${no reply_
data="leg progress timeout=${no reply t

<action application="set" data="ignore early media=ring ready" /=
<action application="set" data="sip cid type=pid" />
<action application="bridge"

data="

{ignore early media=ring ready,absolute codec string='AMR,PCMA,PCMU",

/>

</condition>

</extension>

00 3000000MO [0 MT [0 TAS[

0000O00DO00O0ODOO000000 TAS DO0oo MT 00o000oCO0ooioooooo MT DO0oo0oa

0o0oon

Oo0oooooa

000000 TASOOOOO0000O MT 0000000

Oo00o0o00o0
Oo00o0oo0o0ooooa
000000 MSRN 00000
0o0oooooa

00000 COR 0000

000 MO (0000 TAS 000 MT O0000oooiOooooo0on

0000



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

<!-- 0000ooog - ->
<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. J00000OTAS 00000000000 ${on_net_status} (IO
3. 00 TASOOOO

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

o [0 TAS 000 IP 0000000
o (00000 1D 0000

4. MT [JOOTAS 0000000 MT 000000 mt dialplan.xml
o NU0O0O0OOCFUOCFBOCENRYOCFENRC]]

° [0 MSRN 000000000
o (00000 IMS 0000
5. (0000000000000OO MT 00

0o

* 00 ${sip local network addr}[OTAS IP 0000 10.179.3.60[]

000000 MT 000000000000

00 sip_invite call_id (00000 ID 0O0OCOOOO
0000 MT 000000000000OMSRN 0o00oooo
000000000000000 €OR OO



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

000 ${on_net_status} OO0OO0O0 TAS 000000 "true” 000 MO OO00O0O0OCOO
MSISDN [J000000000000C000

00 4000000MO [0 PSTN/OOO
[ MO 0000000 PSTNOOOODOOOOOOOOOO

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/0000O -->
<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 O00000
000000000 1D 0O P-Asserted-Identity



00000000 CDR/O000
e continue on fail=true 00000

* (0000 SIP 000000000

0ooooooo

e ExternalSIPGateway - [J00 PSTN 00/00

e BackupSIPGateway - [J{0 PSTN Q000000000
* International GW - [(JO0000

e Emergency GW - 000000

Huoodo
OOo00O00OoboOOoUOOoooooOotooootoOodDoooa
0ooooooa
Parse error on line 4: ...0 J0"| MO_CHECK{"OQ ---------------------- ~ Expecting

'SQE’, 'DOUBLECIRCLEEND', 'PE', '-)', 'STADIUMEND', 'SUBROUTINEEND',
'‘PIPE', 'CYLINDEREND', 'DIAMOND_STOP', 'TAGEND', 'TRAPEND',
'INVTRAPEND', 'UNICODE_TEXT', 'TEXT', "TAGSTART', got '1'



Prometheus

il

OmniTAS [J Prometheus [[J00000000000CCO0000000COOOCCOO000000O00000000
0oooood

Juo

0000000000000 http://<tas-ip>:8080/metrics

Hooood

Diameter [

diameter_response_duration_milliseconds

000 Histogram

000 application (ro, sh), command (ccr, cca, []), result (success, error,
timeout)

g 10, 50, 100, 250, 500, 1000, 2500, 5000, 10000 ms

000 Diameter O00000000000000

0o

# [0 Diameter 000
rate(diameter response duration milliseconds sum[5m]) /
rate(diameter response duration milliseconds count[5m])

# P95 Diameter [

histogram quantile(0.95,
rate(diameter response duration milliseconds bucket[5m]))

0000



e P95 > 1000ms - Diameter [0

diameter_requests_total

(00 Counter
000 application (ro, sh), command (ccr, udr, [)

000 000 Diameter 0000

0o

# 0000
rate(diameter requests total[5m])

diameter_responses_total

000 Counter
000 application (ro, sh), command (ccr, udr, [J), result code (2001, 3002,

5xxx, [])
000 0000 Diameter 0000

ooo

# 00
rate(diameter responses total{result code="2001"}[5m]) /

rate(diameter responses total[5m]) * 100

diameter_peer_state

000 Gauge
000 peer host, peer realm, application (ro, sh)

000 Diameter 000000 (1=up, 0=down)
000000 10 0

0o

# 000000000

diameter_peer_state ==



0ooto

* 000000000 100

A NENEND

1. HTTP 000

http_dialplan_request _duration_milliseconds

000 Histogram
000 call type (mt, mo, emergency, unknown)

000 000 HTTP 000000 00000 HTTP 0O00C0000C0OCO0O0CDOCOOO0COOC0000
Diameter [J[J (Sh/Ro)[JHLR [J[] (557 MAP) [] XML [0

0o

# 00000 HTTP 0000
rate(http dialplan request duration milliseconds sum[5m]) /

rate(http dialplan request duration milliseconds count[5m])

# 000000 P95
histogram quantile(0.95,

rate(http dialplan request duration milliseconds bucket[5m])
) by (call type)

# [0 MT O MO OO0
histogram quantile(0.95,

rate(http dialplan request duration milliseconds bucket{call type="mt
[5m])

)

VS

histogram quantile(0.95,

rate(http dialplan request duration milliseconds bucket{call type="mc

[5m])
)

0000



P95 > 2000ms - HTTP 00000
P95 > 3000ms - 000000
P99 > 5000ms - 00000

000000 call_type="unknown" - (0000000

0o

* 00000000000 Ooooa
0000dpP50: 100-500ms, P95: 500-2000ms, P99: 1000-3000ms

000000000 (Sh + HLR + OCS + (J0)
000000000000000OOO (subscriber_data, hir_data, ocs_authorization)

00000100ms (O00000) 0 5000ms (OO0000/00)

0ooto

e (00O00 dialplan generation duration milliseconds [JIO0O0000 XML [0
e 000 FreeSWITCH/SBC [[]

* [0 SLA 0000000

2. 000000

subscriber_data_duration_milliseconds

000 Histogram
000 result (success, error)

000 0 Sh 00 (HSS) 000000000000

ooo

# 000 sh 0000
rate(subscriber data duration milliseconds sum[5m]) /
rate(subscriber data duration milliseconds count[5m])

# [0 95 000 Sh 0000
histogram quantile(0.95,

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

)



0ooto

e P95 > 100ms - HSS 00
e P95 > 500ms - [J0 HSS 000

subscriber_data_lookups_total

000 Counter
000 result (success, error)

000 0o000ooooa

0o

# Sh 0000
rate(subscriber data lookups total[5m])

# Sh 000
rate(subscriber data lookups total{result="error"}[5m])

# Sh 000000
(rate(subscriber data lookups total{result="success"}[5m]) /

rate(subscriber data lookups total[5m])) * 100

0000

* 000 > 5% - HSS 0000
000 > 20% - 00 HSS 00

2. HLR [0

hlr_data_duration_milliseconds

000 Histogram
000 result (success, error)
000 00 SS7 MAP [0 HLR [O000@ €0

ooo



# [0 HLR 0000
rate(hlr data duration milliseconds sum[5m]) /
rate(hlr data duration milliseconds count[5m])

# [0 95 000 HLR 0000
histogram quantile(0.95,

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

0oooo

« P95 > 500ms - SS7 MAP [0
« P95 > 2000ms - [JJ SS7 MAP [

hlr_lookups_total

(00 Counter

000 result type (msrn, forwarding, error, unknown)

000 0000000 HLR OO

0o

# (000 HLR 0000
rate(hlr_lookups total[5m])

# MSRN 0000 (0O0OCO0O)
rate(hlr_lookups total{result type="msrn"}[5m])

# 0000000
rate(hlr lookups total{result type="forwarding"}[5m])

# HLR 00
rate(hlr lookups total{result type="error"}[5m])
NENEN

e 000 > 10% - SS7 MAP []
« MSRN (00000 - 000000



ooo

[0 MSRN (0000000000
* [0000000OO0O
* J00000o00O0OODOa

3. OCS (000

ocs_authorization_duration_milliseconds

000 Histogram
000 result (success, error)

000 OCS fOoooon

ooo

# [0 0CS (000
rate(ocs_authorization duration milliseconds sum[5m]) /

rate(ocs authorization duration milliseconds count[5m])

# [0 95 000 0CS 0OOoo
histogram quantile(0.95,
rate(ocs authorization duration milliseconds bucket[5m])

)

0000

e P95 > 1000ms - OCS [0
e P95 > 5000ms - [J] OCS 0000

ocs_authorization_attempts_total

(00 Counter
000 result (success, error), skipped (yes, no)

000 OCS OOoooon

ooo



# 0CS 00O
rate(ocs authorization attempts total{skipped="no"}[5m])

# 0CS 000
rate(ocs authorization attempts total{result="error",skipped="no"}
[5m])

# 0CS (00 (00000COO)
rate(ocs authorization attempts total{skipped="yes"}[5m])

# 0CS (00000
(rate(ocs authorization attempts total{result="success",6 skipped="no")

[5m]) /
rate(ocs authorization attempts total{skipped="no"}[5m])) * 100

0ooto

* 000 > 5% - OCS (JO00
* 000 < 95% - OCS O0000O

ooo

* (0000000O0/O000
* 000000 OCs OO
* [O0000OOOoOOO

4. 00000

call param_errors_total

(00 Counter
000 error type (parse_failed, missing_required_params)
000 to0ooooo

ooo



# 00000
rate(call param errors total[5m])

# 000000
rate(call param errors total[5m]) by (error type)

0000

* 0000 > 0 - JO000ooooooooo
* 00> 1% 0000 - 0000

authorization_decisions_total

(00 Counter
000 disposition (mt, mo, emergency, unauthorized), result (success, error)

000 0o00o0o00a

ooo

# 1000000
rate(authorization decisions total[5m]) by (disposition)

# MT 000
rate(authorization decisions total{disposition="mt"}[5m])

# MO (00
rate(authorization decisions total{disposition="mo"}[5m])

# 10000
rate(authorization decisions total{disposition="emergency"}[5m])

# 100000
rate(authorization decisions total{disposition="unauthorized"}

[5m])

0000

0000 > 1% - 0000000000
* (00000 - bOooooa



 MT/MO 000000 - 00000
0o

+ MT/MO 00000000
* [0000000O0OOO
* JO0000000CO

freeswitch_variable_set_duration_milliseconds

000 Histogram
000 batch size (1, 5, 10, 25, 50, 100)
000 DO00000000000

0o

# 00000000
rate(freeswitch variable set duration milliseconds sum[5m]) /

rate(freeswitch variable set duration milliseconds count[5m])

# (00000000000
histogram quantile(0.95,

rate(freeswitch variable set duration milliseconds bucket[5m])
) by (batch size)

0oooo

e P95 > 100ms - (0000000
* 000 - 000000000

. 0000

dialplan_module_duration_milliseconds

000 Histogram
000 module (MT, MO, Emergency, CallParams, 1), call type
000 000000000000

0o



# 00000000
histogram quantile(0.95,

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

# MT 000000
histogram quantile(0.95,

rate(dialplan module duration milliseconds bucket{module="MT"}
[5m])
)

0ooto

e (000 P95 > 500ms - 000
* 000000000 - DOODOOc

ooo

e 0000000
« 0000000
- ©O©O00000000000

6. 0000

call _attempts_total

(00 Counter
000 call type (mt, mo, emergency, unauthorized), result (success, rejected)
000 0000000

ooo



# 000000
rate(call attempts total[5m])

# (00000000
(rate(call attempts total{result="success"}[5m]) /

rate(call attempts total[5m])) * 100 by (call type)

# 000000
rate(call attempts total{result="rejected"}[5m])

0000

0000 > 5% - 00000
* 0000000 - too0
* 0000000 - Doooa

active calls

000 Gauge
000 call type (mt, mo, emergency)

000 000000

0o

# 00000

active calls

# 0000000
active calls by (call type)

# 000000 (O00o0)
max_over time(active calls[1lh])

0ooto

* 0000 > 00 - 00
+ 0000 = 0 00000 - DO0oO



7. 000

call_simulations_total

(000 Counter
000 call type (mt, mo, emergency, unauthorized), source (web, api)

000 0o00o0a

ooo

# 0000
rate(call simulations total[5m])

# (00000
rate(call simulations total[5m]) by (call type)

ooo

* 000000000
* 000000
* J00000000O

8. SS7 MAP [

ss7_map_http_duration_milliseconds

000 Histogram
000 operation (sri, prn), result (success, error, timeout)
0o 10, 50, 100, 250, 500, 1000, 2500, 5000, 10000 ms

000 SS7 MAP HTTP [0000000000CO00

ooo

# SS7 MAP 00O
rate(ss7 map operations total{result="error"}[5m]) /
rate(ss7 map operations total[5m]) * 100

0000



« P95 > 500ms - SS7 MAP [0
« (00 > 50% - [J] SS7 MAP [I]

ss7_map_operations total

(00 Counter
000 operation (sri, prn), result (success, error)

000 SS7 MAP 00000

9. JIo0o0

online_charging_events_total

(00 Counter
000 event type (authorize, answer, reauth, hangup), result (success,
nocredit, error, timeout)

000 000000000

0o

# 0CS 0000
rate(online charging events total{result="nocredit"}[5m])

0000

« (0@e00000

10. (00000

tracked_registrations

000 Gauge
000 00000 SiP 0000000 FreeSWITCH Sofia 000000
pooooo 1o

0o

* (000000000OFreeSWITCH 00000



tracked call_sessions

000 Gauge
000 000 ETS 0000000000
oooo o100

11. HTTP (0

http_requests_total

(00 Counter
000 endpoint (dialplan, call _event, directory, voicemail, sms_ccr, metrics),

status code (200, 400, 500, )
000 0000 HTTP 0000

0o

# HTTP 00O
rate(http requests total{status code=~"5.."}[5m]) /
rate(http requests total[5m]) * 100

0ooto

e HTTP 5xx [J0 > 10%

12. (00000

call_rejections_total

(00 Counter
000 call type (mo, mt, emergency, unknown), reason (nocredit,
unauthorized, parse_failed, missing_params, hir_error, [])

000 00000000000

0o

# (00000000

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



0ooto

* 000 > 1/sec - 0000

13. (00000000

event_socket_connected

000 Gauge
000 connection type (main, log_listener)
000 000000000 (1=connected, 0=disconnected)

00000 0oootoooono

0o

# (00000000

event socket connected

0oooo
* (00000 30 0

event_socket_reconnections_total

(00 Counter
000 connection type (main, log_listener), result (attempting, success, failed)

000 OR0000000o00

Grafana [J[J[][][]

0000 Prometheus 000 Grafana OO0O0000O000COO0O0

000 10000

* 000000
« (000000000 (MO/MT/ON)
* 00000



000 2[]Diameter [][]

* 000000
* 00/0000
* 000000
* 000000000

000 30000000

* 0000000

* “000"000
« OCS 00O

000 400000

00000000 (P50/P95/P99)
e SS7 MAP 000

* 0000000

(00 Grafana 00000

0 10000

* 000000000
* 000000
* 000000

0 2000

* P95 HTTP 00000000 (O0CCD) - 0000
P95 Sh 0000

P95 HLR 0000

P95 OCS (000

P95 [0000OOOCO (OO

0 30000



Sh 0000
HLR (0000
OCS [J000od
poooood

0 400000

* (000 P95 0000
* 000000

0 5000

* 0000
0000

Sh 0
HLR [

OCS [

joad

000 1 (000mo

# 0000000
rate(call attempts total[5m]) ==

# HSS 0000
rate(subscriber data lookups total{result="error"}[5m]) /
rate(subscriber data lookups total[5m]) > 0.9

# 0CS 000
rate(ocs authorization attempts total{result="error"}[5m]) /
rate(ocs authorization attempts total[5m]) > 0.9

000 2 (Oma



# 00000000
histogram quantile(0.95,

rate(dialplan_generation duration milliseconds bucket[5m])
) > 1000

# [0 HSS OO0
rate(subscriber data lookups total{result="error"}[5m]) /
rate(subscriber data lookups total[5m]) > 0.2

# [ 0CS 000
rate(ocs authorization attempts total{result="error"}[5m]) /
rate(ocs authorization attempts total[5m]) > 0.1

000 3 (Oma

# HSS 000
histogram quantile(0.95,

rate(subscriber data duration milliseconds bucket[5m])
) > 100

# 0CS 000
histogram quantile(0.95,

rate(ocs_authorization duration milliseconds bucket[5m])
) > 1000

# 00000
rate(call attempts total{result="rejected"}[5m]) /
rate(call attempts total[5m]) > 0.05



LU0
Diameter [J[J[[]

alert: DiameterPeerDown
expr: diameter peer state ==
for: 1m
annotations:
summary: "Diameter [0 {{ $labels.peer host }} [O0"

[] Diameter [][]

alert: HighDiameterLatency
expr: histogram quantile(0.95,
rate(diameter response duration milliseconds bucket[5m])) > 1000
for: 5m
annotations:
summary: "Diameter P95 00O 1s*

OCS 00

alert: HighOCSCreditFailures

expr: rate(online charging events total{result="nocredit"}[5m]) >
0.1

for: 2m

annotations:

summary: "[J O0CS 0OOO0O"



SS7 MAP [0

alert: SS7MapErrors
expr: rate(ss7 map operations total{result="error"}[5m]) /
rate(ss7 map operations total[5m]) > 0.5
for: 3m
annotations:
summary: "SS7 MAP 0000 50%"

AN

alert: EventSocketDown
expr: event socket connected ==
for: 30s
annotations:
summary: "O0000 {{ $labels.connection type }} 00"

Huooon

alert: HighCallRejectionRate

expr: rate(call rejections total[5m]) > 1
for: 2m

annotations:

summary: "0000000{{ $value }} 0O0O/0"

HTTP Q00

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%"



Joooobboon

0000000000 "unknown™
000

e 0O0O0 call type="unknown" [JJ] mt[Jmo [] emergency
* JO00O0000oOCO

00000 00o0to0otiooobodooooa
ooo

1. 000000 "HTTP 0000CO" 00 - DO00O0000OoO
2. J00000000000000G

00000 HOo0oOodooootooooa

Hooodoo
000

1. 00 http dialplan request duration milliseconds P95 - Q0000

2. (0000000000
o [ subscriber data duration milliseconds [] Sh [

o [J00 hlr data duration milliseconds [0 HLR 00
o [0 ocs authorization duration milliseconds [0 OCS [
o [ dialplan module duration milliseconds [J00000000

3. 0000 call_type="unknown" - 0000000000

4. 00 MT [0 MO 0000000

5. JIO0O0O0OROOOO0OO0

00000 0oo0ooa

NN

0o



1.0 call attempts total{result="rejected"} (]

2. [0 subscriber data lookups total{result="error"} [0 Sh [

3. 00 hlr lookups total{result type="error"} [JO0 HLR

4.0 ocs authorization attempts total{result="error"} 000 OCS 00

5. [0 authorization decisions total{disposition="unauthorized"} [JO000

gd
00000 0oooon

Hooooo
000

1. 00 active calls 00
2.0 call attempts total []]

3. (J00000000COoa
4. 00 MT 0 MO 00

5. [00000000000000000
00000 000000000

Hoooooo
000

1. 00 hlr lookups total{result type="msrn"} (]
2. [0 hlr data duration milliseconds [JO000

3. [0 HLR 00000000000
4. 0000000 MSRN

00000 00 HLR 00000



Hond
000000000000

« HTTP 0000000000 P50: 100-500ms, P95: 500-2000ms, P99: 1000-
3000ms

e Sh (000 P50: 15ms, P95: 50ms, P99: 100ms
 HLR [J0J00 P50: 100ms, P95: 300ms, P99: 800ms
e OCS [J00OO P50: 150ms, P95: 500ms, P99: 1500ms
e I0O00000O0 P50: 1-5ms, P95: 10-25ms, P99: 50ms
 Sh 000 > 99%

* HLR 000 > 95% (O0D0000OODO000OO)

* OCS (000 > 98%

000000 > 99%

000 HTTP J00000C000000C0O00000C000000C000Sh 00 + HLR 00 + OCS 00 + 000
00000 + 00/0000000000000 ~100msO000 Sh 0000000000000 ~2000msO000000
0o

joad
0000000

* call attempts total (U000
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omnitas@server> ims conference list

IMS 00
00 ID 00 URI a0d 000
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ID: 1-1765699908

URI: sip:conf-1-1765699908@conference.ims.local

00: ims-conf-1-1765699908

000: 196078720151

Od: 1

Ooo: 3710 (Og: 2)

ao: 00

ao: 0

ao: 000
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context=ims.mnc380.mcc313.3gppnetwork.org@ims.mnc380.mcc313.3gppnetwc
(342d50e0-9f67-4cc5-9179-4acaeb6f65f34)
Ood: 3, 00: e, 00: 0O
- sip:1235;phone-
context=ims.mnc380.mcc313.3gppnetwork.org@ims.mnc380.mcc313.3gppnetwc
(bd98ca37-64fd-4618-b2db-aabal®8c73e2)
Ood: 3, 00: e, 00: 0O
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od: 3, 00: 1, 00: O
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omnitas@server> ims conference create sip:19078720151@ims. local
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00 URI[sip:conf-1-1765699909@conference.ims.local
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freeswitch codec status 9090

type[0000000=100000000
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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
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e mod_dptools

e mod _python3

e mod_rtc

* [ooa...

joad

0odn ad

freeswitch registrations 9090

freeswitch registration defails 9090

ad

Oo0oooooa

0000000000Oexpires,
hostname, network_ip,
network_port, network_proto,
realm, reg_user, token, url



Sofia[][l0

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

ad

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

0d

0000000Ccontext,

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

Oo0oo0o0oo0

Oo000000000

00000000

Ooooooooa

O000pingOOO0
OUnixdO0

0000ping[000O0OO

ping00000

O00ping00

O0000ping0O

O0000ping[0



Hooooon

aooo 0d 0o

000000000001=000o=0

freeswitch up 9090 "

freeswitch exporter total scrapes 9090 [OD0OOOOOOOO

freeswitch exporter failed scrapes 9090 [JO0000000COO

[0 8080 - TAS[[]

00000C000000DO000000D0000000000Eriang VMOOOOOO

Huoooo

0oao 0d 0o
call simulations total 8080 [OU0ODOOOOOO
call attempts total 8080 [NN0OOO0OOOOO
call rejections total 8080 [IIOOOCOOOOOOCO
call_param_errors_total 8080 [0I00C000COOOCOCO

000000000000O0call_type

active calls 8080
- (mo/mt/emergency)

tracked call sessions 8080 [OOETSOOOOOOCOOOO



Diameter{][][]

0ooa

diameter peer state

diameter requests total

diameter responses total

diameter response duration milliseconds

0d

8080

8080

8080

8080

0d

DiameterQJ0000
01=0000=00000
@V Y[peer host,
peer_realm,
application

Diameter[J000000
a0

Diameter0000000
00

Diameter(J00000000
000000



Hooood

0ooo

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

Joddoopocsyin

0ooa

ocs authorization attempts total
ocs authorization duration milliseconds

online charging events total

authorization decisions total

0d

8080

8080

8080

8080

8080

8080

8080

0d

8080

8080

8080

8080

ad

HLROOOOOOOOCO

HLROOOOOOOOOOOOOOO
0d

000o000ooooooo0

Sh{I0000C000000000
0ooa

SS7 MAP[I0000000C

SS7 MAP HTTPOO00OO
000000000

0oooosiPoodO

0d

OCSIDINnn0DOoDO

oCSOINN000D0OO00
00

0o00o0OoOo0Oo0

0000000oo0oa



Jooooooon

0ooa

http requests total

http dialplan request duration milliseconds

dialplan module duration milliseconds

freeswitch variable set duration milliseconds

AN

0oon

event socket connected

event socket reconnections total

event socket commands total

event socket command timeouts total

0d

8080

8080

8080

8080

0o

8080

8080

8080

8080

0o

HTTPOOOO0O0
O0endpoint,
status_code
0000

HTTPOO00O00
Oo0000000a
0d

0oo000oooog
poot0ooooo
oo

00000000000
00000000

ad

00000000001 =00000=00
J00000connection_type

O0000000000O00O00000

J00connection_type,

result

000000000b00oo000oC0

J0command_type, result

O000000000000000000
Jd0command_type



0oo0oooo

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
 timeout: 00000000
 error: (0000000

Huooon

0o 0d 0d

TASOOOOO0000OCO000Cfeature,

feature invocations total 8080
- - call_type, result

000000000000C00000C eature,

feature data source total 8080
source

ooo

e call forward all - 000000

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

e call barring - JO0OCSOO00OOO0OOOO

cli withheld - CLIOI/OO

Joddd mo, mt

0000 sh _interface, hlr, config fallback

0000 success, error, skipped



Hooood

0000 o0 -

Sms_t r‘igge r_attempts_tota-l_ 8080 DDDDDDDDDDDDDDDDDDt”gger_type,

result
trigger _type, error_stage
smsc_requests_total 8080 SMSC HTTPOINNO000000000

message_type, result

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

0000 success, error



Erlang Mnesia[][][[]

N
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

0d

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

0o

aooooo

0o0ooood

0oooooo

0o0oooo

Oo000000Oo0o0O
ad

000000000000

IR

O0mnesia(00000
0o

O0mnesia000000
O0000Otable

000000000Ctable



Erlang VM

0ooa

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

0o

8080

8080

8080

8080

8080

8080

0d

HO00000O00OOusage
[Jused/free[]

000000000kind

[system/processes[]

DETSOO00

ETSO000

O00000000000usage
[used/free[]

O0000000000D00000us:
[Jatom/binary/code/ets/



Erlang VM

aooo

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

ad

8080

8080

8080

8080

8080

8080

0d

0o
0o
0o
000
ood

0o
0o
0o0
0d
0o
0d

0o
ood
ood
0o
0o
0o

CPU

0o
0o

g1o
0o
0o

0oa
0o



aooo

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

0d

8080

8080

8080

8080

8080

8080

0d

0o
0o

GC
ood
0o
0o
ad

GC
0o
0d
0o
0d

0o
0o
0o

0oo
0o
ooa

0o
000
ood
ad
0o
ad

0oa
0oa
0o
0o



Erlang VM

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

0o

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

0o

pcrPUO00000O0

pooocPUDOnnO

[i/o000000

00000ETSOO0

Oo0000o00o

0ooC00oooO

Oo0oo0oooo

0o0oooooa

0ooooooon

Oo0oooooa

Oo0oooooa

0oooooo

Oo0oooon

1000000osMPooO00nn
O

1000000000oo0OnOa

Oo0oooooa



0doc
erlang vm time correction
erlang vm wordsize bytes
erlang vm atom count

erlang vm atom limit

Erlang VM[]IIMSACC[]

00000000000000000ty pe, id

0o

8080

8080

8080

8080

0o

1000000000o00OO0

Erlang00000000

Oo0oooooa

00oo0ooon



0ooa

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

0d

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

8080

0d

0oo000oobo0ooooon

0ool/oniitinootog
0d

O0Erlang00000000
ooooa

O00000O00o0Oo0a

Jo000000000ODOo0a

0000000o0oooo00

0o00o0o00o00a

00000000000Oo0a

OBIFs0000000000

0o0000O0Oo0OO0

JETS BIFsOO0000000
0d

HooGCOniitoiooon

ONIFsO0000000000

0000000otOooo0O

Oo00o0oOOoooooon



Erlang VM[]][]

00000alloc, instance_no, kind, usageJ000000000

aooo ad 0o

I0eYe@e000000carriers_size[000

erlang vm allocators 8080 ,
Oblocks_size[O00000erts_alloc(3)[

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

(10 9093 - (00000000

0000000000000RTP/RTCPOOO0OOOOOO

0ooo 0d 0o
freeswitch info 9093 [JO0O0O0OOversion
freeswitch_up 9093 [000O1=00000=00000
freeswitch stack bytes 9093 [O0O0OOOO

freeswitch session total 9093 (00O

freeswitch session active 9093 [J0J0000

freeswitch session limit 9093 [JO0OO

rtp_channel info 9093 RTPOO0IO00OOCOOOOOO

RTPL[ - 00000



0ooa

rtp audio in raw bytes total

rtp audio out raw bytes total

rtp audio in media bytes total

rtp audio out media bytes total

RTPL[ - 000000

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

RTPD - 0000000

0o

9093

9093

9093

9093

ad

9093

9093

9093

9093

9093

9093

0d

0oot00oobooon

Oo00o0o0Oo0Oa

Oo0000000COo0OOOn

00o000oo0bo0otooa

0o

0oo0oooo

00000000

0000000000

0000000000

Oo0o0oon

00000000



0ooa

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

RTPD - 0000000

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

ad

9093

9093

9093

9093

9093

9093

ad

0o

0oob0ooooO

OOODTMROOO

000D TMFOOO

00000000000

Oo0oo0odoooo

0000000000000

ad

9093  [IO00CO00OO00

9093 (000000

9093 (000000

9093 [HIOOCOODOOOCOOCO

9093 [IODOO00COOO0OOOO

9093 [I00O0UOOOOCOOOO

9093 [HUOOCOOOOOOCOOCO

9093 [00000000O0-1000

9093 [000O0O01-3050000



RTCP[[

0ooa 0o 0d

rtcp audio bytes total 9093 [JRTCPIO

rtcp_audio packets total 9093 [RTCPOOOO



GoJJ000

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

0o

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

9090

ad

O0000goroutine(][]

Oo000000000

O0Go[00000000000

Oo00C0o0Oo0oOOo0a

Oo00o0o0Oo0a

0oo000ooooa

Oo00o0o0ooooa

0o0oo0ooa

0ooooooon

Oo0oo0ooa

Oo00o0o0Oo0a

0ooC0ooooO

Oo0oo0oo0oo



jooo

N ad 0d
process cpu seconds total 9090 [OO0OCCPUOOOOOOO
process max_fds 9090 [O0OO0COCOO
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 [JO0000000OCOO

OHTTPOO000000O0

promhttp metric handler requests total 9090
aoooa

Juod

e gauge: [[J0000000000O0current_calls, cpu_idlef]
e counter: [JJ0000000sessions_total, failed_scrapes[]



« summary: [([J000000000000000000g9c_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:8080']
metrics path: '/metrics'

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

Juo

0000



joad
1€ €000

freeswitch current calls

0000

freeswitch sofia gateway status{status="UP"}

H00000ping 000

avg(freeswitch sofia gateway pingtime)

poooood

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)

RTPLOOO00OO
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"}

0oooooa

rate(call attempts total[5m])



HLROOOO9500000

histogram quantile(0.95, hlr data duration milliseconds)

ocsnnnn

histogram quantile(0.99, ocs authorization duration milliseconds)

0o00o0o00o

rate(subscriber data lookups total[5m])

Diameter[[]0000

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

Oo00o0oo0Oo

event socket connected

Mnesia[JJ000

rate(erlang mnesia committed transactions[5m])

MnesiaJJ00000

rate(erlang mnesia failed transactions[5m])

Erlang VMO0

erlang_vm process count



Erlang VMOIOOOOO

erlang vm memory bytes total

0oooooo

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

0o00o0o00o

erlang vm statistics run queues length

ETSO000

erlang vm _memory ets tables

HTTPI0D000000000C00

histogram quantile(0.5,
http dialplan request duration milliseconds)

Grafana[][][][][]

N0000000Prometheus[00Grafana000

AN NENEND
0000000000

000000 active calls(]



 JUO000O0O00O00 rate(call attempts total([5m]) [J
e IO0O0rate(call rejections total[5m])[]

e [JO000 freeswitch sofia gateway status[]
0000000000000

* J00000OP9S HTTPOOOOOOCO
P95 Sh0000OO000O

P95 HLROOOO

P95 OCSOOOO

O000000P95 Diameter[]000

0oooooa

* (000000000

* HLROOOOO
 OCsOoOo

e Diameter]0000

Hooooood

 (OOOMOSOO0 rtp audio in quality mos[]
* 0000000 rtp_audio in quality percent[]
* (o0

* JO0ood

Oo0oooo0

* Erlang VMOOOO
Erlang VMOOOOOO
ETSO0O0
Oo0000000

NN NEN

Oo0oooo0

* 000000



* (0od
* 00000000
e Mnesia[]

Huooo

Oo0000ooo
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

000 - oOoMos([

avg(rtp audio in quality mos)

jond
0000000000

0000 - f0ooood



alert: SystemDown
expr: rate(call attempts total[5m]) ==
for: 2m
labels:
severity: critical
annotations:
summary: "TASOOOOOO - O0O0OOOC"
description: "200000000000"

Diameter{][]0000

alert: DiameterPeerDown

expr: diameter peer state ==

for: 1m

labels:
severity: critical

annotations:
summary: "Diameter[J0{{ $labels.peer host }}[0"
description: "JOO0O{{ $labels.application }}J000000"

0o00o0o00a

alert: EventSocketDisconnected

expr: event socket connected ==

for: 30s

labels:
severity: critical

annotations:
summary: "[O0000{{ $labels.connection type }}0000"
description: "J0000000O"

Jooood

[IDiameter[][]]



alert: HighDiameterLatency

expr: |
histogram quantile(0.95,

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

) > 1000

for: 5m

labels:
severity: high

annotations:
summary: "[JO00biameter[]]"
description: "PO500{{ $value }}ms"

ocsunod

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: "[JOjgoocsoooon
description: "{{ $value | humanizePercentage }}00000OO"

0o0oooa

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

summary: "[J0000005%"
description: "{{ $value | humanizePercentage }}O00000"

0ooood



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

summary: "00000000"
description: "[OoMosOOO{{ $value }}"

joad
000000

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 VMOI®®00"
description: "OOOOO{{ $value | humanizePercentage }}"

0o0oooooa

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

Mnesia[|[]00



alert: MnesiaTransactionFailures

expr: rate(erlang mnesia failed transactions[5m]) > 1
for: 5m

labels:
severity: warning
annotations:

summary: "[JO0OMnesiafjdoO"
description: "{{ $value }}0000O"

Hoooooooon
0000000

0000

1. f000000oooooO

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

2. 00000

# 000000
histogram quantile(0.95,

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

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

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



3. J00000O00

histogram quantile(0.95,
rate(dialplan module duration milliseconds bucket[5m])
) by (module)

0ooto

e O0000O0OHSS, HLR, OCS[]

* 000a
* [0ood
* 00000

NN
ooooo

1. 0000oooa

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

2. 000000

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

3. 0DPiameter 00000

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. (000000

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

Jooooooo
ooooo

1. jOMosoD

rtp_audio in quality mos
rtp audio in quality percent

2. 0000

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. (000000

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

Hodn
000000000000

naoP9s0n

e HTTPOUOOOOO200-500ms
 000000ShOOO050-150ms
 HLROOOOO100-300ms

e 0OCSOOJ0J100-250ms

¢ Diameter[][][]50-200ms

+ 00000000000O0010-50ms
oot

* JO000>95%

O0000000>99%
HLR[]>98%

ocsid>99% 00000000000
Diameter]00000000>99.9%

0000

« MOS[[JJ>4.0



* 00000000>80%
e [J00<30ms

 0000000<1%
noooa

« Erlang0000<50% 000
* Erlang0000<70% 000

* (0000000<5
e ETS[J0<1000

joad
0000000000000

+ 00000500-10000000000
« 0000020-50 CPS

* J0000010,000-50,000
Ho00o0o0oooa

* JI00000070% 000
 ErlangI0€€070% 000

* PO50000
* 000000000010

Hodn
0000

1. f00000DOo0O

o (O000000ODOOUOOOOO



° Ji000000000O0CO00000
o JO00000OKPIOOOODOODOO0O

2. 000000000

o (U000OtOOOOOOODOOOOO
o (i0b00oOODOoOOOn
o JO00bo0O000OOOOoO

3. (000000000

o (000050000
o 000001500010000
o 0000000/0000

4. 000000

o (0000000000
o (U000U000ODO00OO
° JU000OCOoOOOO

joad

1. 00000o00o0oo0oa

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. [[D000000000O00DC0O00000G

3. (000000000



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

joad

0000000Prometheus0000

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

0oooon

+ [000000O00D00O00OOea
* 0000
* (010000000000

0oooo

* JO0000000oOO0OO0O
* JO000000O0OOO
* [O000000OO0



[

000000000000CODOODO000000000 E.1e4 000

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

* 0 - 000000



Juod

N0000000000€€00000000000000000000000000 E-164 000

AN NENEND

00000000000000O000000 E.164 0000CO0OODO00O

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

E.164 [0 [0O00] (o000l 00 + 0000000

* (0061403123456 00000000
* (0016565551234 000000

Joooooo

MT "

[ 53¢ ISVITE LI - - Country_code +
ncalireaCode

M=

0oooon

* [0 Sh 0000
* JHLR OOOO
« [] OCS (@990

* [ 000000 XML OO

00 MT 000 000000000000 00 MO 000 U00000ooo

¢  MOXML



il

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

0o

* country_code: [J000atomd0 ISO O000000O0 : AU QUSOQOPFO
* localAreaCode : [JJO0000000

1NN
TAS 000000000000
NN
i 0o 0000

:AU Hodo ONSN[10 J0000sSNO8 OO0ddE.164

NPANXXXXXX[J10 [OO000L+NPANXXXXXX[]

Us O E.164
: PF EDDDDD 0006 000000008 000dfE. 164

00000000 DO00ooOooobo0oooooo00

Hooooo

1. CLI 000000

0000000000 CL 0oooo

E.164 []

61

689



OO0 *67555123456
00 1000 *67 - 555123456

00 2000 - 1555123456(000000

2. SIP 000

©©o000000000

000 61403123456;npdi; rn=+61400000000

00 1000 ;npdi;rn=... - 61403123456

00 2000 - 61403123456

3. 0000000

0000000000 +00000

000 +61 (403) 123-456
00 100000 - +614603123456
00 2000 - 61403123456

A NENEND

ad

destination number

tas _destination number

effective caller id number

E.164 []

E.164 []

E.164 []

0d

0oooooooaO

[ destination number 0000000
O0000

0000000oMO Ooa



Jo0o0ooood

Oo0oo0oOoon

config :tas, number translate: S%{country code: :XX} # [0

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

0o00o0o00o

000 "abcl23*000000
00 1000000 - *123*

00 2000000000000
00000000000000000000O

00000 0000000 E.1e4 OO0D00O0OO

Joooo

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

1. 000000V 9Y¥0 /translate
2. J00000000C0O

3. D0000D00000

4. J00000 E.164 [

5. 000000000

0oooooo

0000 - E.164
OO00O0ONSN[] — E.164

00000+CC —» E.164

00 CLI 00000 - 0oooag
000000000000000 - 000 E.164



Jooooood

0000000000 "UNALLOCATED_NUMBER"

1. f0D000oo0oO

o [ /translate JUUUUO
o 0000000000 E.164 0000
o (000000000000

2. J0 sh 000

o 00000000 sh OO0
o 00 /sh test JOO00OOO

o (00 MSISDN 0000
3. (00000000

o JOO0OOO destination number []
o JOOO0O0O0COC0

0oob00ooooa

# 00
config :tas, number translate: %{

country code: :AU,
localAreaCode: "617" # 0000000

}

# (0012345678008 000000
# [0061617123456780000 - 0000

# 000000000000 localAreaCode

0oob00ooooa

Ho00o0o00o00a

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



MO [ MT (000
MT000000000

* J000000000OOO
* (00000000000 Sie oo
« (0000 Sh 000000

Mo[oooooooo

+ 000000000000
* 000000000000
* (00 Sh 000000
* J00000000CO0000000/CDR

joad
1. 0000000000

o [] country code JUOOOOOOOOOO
o 0000000000

2. 000000000

o localAreaCode J0000000OOOO
o [JOOOOOOOOO

3. (00000000

° J0ooood

o [JO0OONSN 000

o [JO0+CC 000

° JO000000C0O00000

4. J000000

o [0 "DO00000C" OO
o (00000000



o [0 E.164 00000000
5. (00000000

o 0000000000
o [] /translate JOOOOOOOM
o III<€e0n00000



(OCS)

0000000 OmniTAS 0000 Diameter Ro 000000000000000COCOCOCOAVP 000
FreeSWITCH 0000

il

Juo

OmniTAS [I[] 00 Diameter Ro 0000000000CO00000CO000000O
OCS [IDIDOODOODEOOOODODODOOOOtODO00O00O


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

0mo OmniTAS 000oon FreeSWITCH
SIP INVITE .
O
CCR-Initial {000 A
_ CCA([] 600s + AVPs)
oo A.'I;Fs:
oom
0000000
ooon
[0 CCA AVP 00 ‘
Ooo:
CCA.Service-Information.*
) oo
0000 (00 e00s)
CCR-Update (O000) ~
) CCA (00 600s)
(0o
SIP BYE -
P CCRTerminate (IN00)
) CCA (D00
ooon X
0mo OmniTAS 000oon FreeSWITCH

joad

000000 (CCR):

 CCR-Initial (00 1): 000000COOOOCOOOOCO
¢ CCR-Update ([J0 2): 000000O0OO00O0COCO0OO
« CCR-Terminate ([0 3): J0000O0000000COO0

000000 (CCA):




* [000000OOOOOOOOO0OoCO
* 00000000 AVPs [O000000O
* [O000OOOOOOOoOOOOoOOG



AR
000000






Huoooo



OmniTAS [0000000C000000C000000C0O000000

Oo00o0000o0

0 schedule hangup auth JJ00OmnITAS OO000 FreeSWITCH J00000000000000CO
0000000 CCR-Update OO000000000COC 0000000




0ooto



OCS5 000
/\ EI
[0 oCcs
NI

| |

OmniCharge  OmniRAN

- -

0 CCR-Initial

Downloads 2 [0~ Omnitouch Website (%

|

oo
2001 00O
00 AVPs
dooxfSxxx [0 00
[N
w > 0]




0 AvVPs 00
FreeSWITCH [

N L —

.---""'-._._
oooo 00 CCR-Update

a0
i
]

!

00 CCR-Terminate

0000




OmniTAS O0000000 00 00 CCR-Update N0000000000000CO0O00
ccr _update buffer seconds Q000002 000

0o0oon

« T+0s: [JJ00OCS 0 10s0000000 T+10s



T+8s: [J[] CCR-U[]10s - 2s [

T+8.1s: OCS [[J 10sO00000000 T+18.1sO0000 10s[
T+16.1s: [J[] CCR-U

T+16.2s: OCS [0 10s00000000 T+26.2s
000 OCS 00000000000

Oo0oooo0

[0CS HANGUP RESCHEDULE] [J[] UUID <uuid> [0 <id> - 000000000000
10s

[SCHED TRANSFER] [0 10s Q00000 credit exhausted 0000 <uuid>

[0CS HANGUP RESCHEDULE] 0000000 <id> OO0O0 (UUID: <uuid>)

000Oschedule_hangup_auth + credit_exhaustion announcement
0 00 D000000OmniTAS 000000 00 O000CO00OOODOODO00000CO0O

0oooooo

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

= [0 sched_hangup - 0000000000

0oooon

config :tas, :online charging,
schedule hangup auth: true,
credit exhaustion announcement:
"${base dir}/sounds/en/us/callie/misc/8000/credit exhausted.wav"

- [0 sched transfer - [0 credit exhausted O00000000000

poooood

1. OmniTAS @@ @[] tas call reason=credit exhausted [J[[[]



2. 00000 credit exhausted OO0 ims as 0000000

3. 00000000
o FreeSWITCH [J A-leg 000 credit_exhausted 000

° [000000B-leg OO BYE
° (0000 A-leg 0000
o (0000000

0o

* [O0000000ROO0OO0O

* B-leg0000000OOO

 CCR-T 000CO00COOO

* (000000000 FreeSWITCH 000000 ${base dir} 00O

CCR-Update 000000

00 OCs [J CCR-Update [] 0000 OO0 O0OOmMNIiTAS O0000000CO00000CO000000O

OCS 0000



ooNg i 04pl2 ad 000
N > LIMIT_REA VICE_DE




\
_

HO000000
0CS [ 00 oo
{:0k, 0} (OO EEEDD (000000000 - 000004
| I00nn4e12
{:error, 4012} UOOOO ReprT LIMIT REACHEDD - OO
(CREDIT_LIMIT_REACHED) 000
000
| 000004010
GECIARD, 2SN, . END USER SERVICE DENIED[] -
(END_USER_SERVICE_DENIED) 000
Ho00od
0000
CCR [] 000 CCR 0000 <reason> - []
{:error, reason} (OOOO) 00000 o
o000
o000
ok, N} N > 0 00 000 CCA 00 NsgoOd (N-
N[ buffer)s 00000 CCR-U

000: 00000000 00 DO0000000D OCS O T+8s JiNiiiioboion T+10sO00 T+8s 0odod
Ho00o0o00o00a

000000000000



T+0s: ao0o
T+0.1s: 0CS [0 10s - 00000 T+10.1s

T+8s: 00 CCR-UQOO = 2s[
T+8.1s: 0CS OO0 0 O - OO0O0OO credit exhausted [OO0O0

T+8.2s: (0000000
T+10s: [0000C000000OCOO

0ooo0ooooo

[warning] (000000000 - 0O0OO0OOO
[warning] 000000 <id> (UUID: <uuid>)[000000
[info] J00OOOOO: "${base dir}/sounds/..."

[info] OOOODOOOO: ..
[info] [ <uuid> [JJ tas call reason=credit exhausted

[info] J0O0O00OOOOO: uuid transfer <uuid> credit exhausted XML
ims as

0o0oooooa

OmniTAS 00000000

1. 00000 (schedule hangup auth):

o JO000O0O00OOD/Oa

° (00 CCR-U O0000OOOO
° (000000000000 CCR-U
o Q0000Oo

2. J00000:

o [ OCS [J CCR-U 0000000
o (000000

o (0000

o 00000 Diameter 0000

00000000 credit_exhaustion_announcement O000000000000000000000€ €0



AVP (100000
il

OmniTAS [00000000C00000000 (AVPS)DO0OCOO000OCO FreeSWITCHODOODOOOOOO
000 OCS Jiiboiiiotooiionooooon

000 AVP [

e 00 (UTF8String, Unsigned32, Integer32)
000000000 AVPs
00000 AVPs (OOO3GPP O000)

000000 AVPs [N000000C0000000 CCA:

CCA.<AVP-[0>.<[0-AVP-[0>.<0-AVP-[J> = "0"

00 AVP (]

000d AVP (3GPP)
000000 AVP (AVP [0 873, (J00 1D 10415) (0 IMS 0000000000

00 OCs [:

0000
— 1Ms-On
| — Oooooooog: 1468
| L— gooo: 6
L — O000000: “NickTest"

000 FreeSWITCH []:



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

00000000 BOO0O00OoOO0Oo0Oa

<action application="1log" data="INFO [JJ0: ${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 J0000000CO00OO00OCO0OODO0DOODOOCODOO0O

0ooooo Ave
Oo00o0000o0

OCS (][

O0o0oo
L— cCc-[q: 600

0o-

allocated time = 600



AVP [J00

00 CCA

0oooao

ad

nooo-



1. 00 AVPs [IN0000000O00O00O0

2. 00 AVPs 0000000000000
3. 00000 AVPs (00 AVPs (000
4. J0 AVPs [JI00000000

Hooooon

OCS CCA []:

0000 (oo)
— ImMs-00 (O0)
| — 0ooo: 6
| — oooo: 1
| — OoooO: “tel:+313380000000670"
| — Ooo o
| — SIP-OO000: "2026-01-24T22:40:18Z"
| L— SIP-O0000: "2026-01-24T22:40:18Z"
L— IN-O0 (Om)
L — OoOOoO: 24724741234

(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 =
"24724741234"



il
000000

ad

enabled

periodic ccr time seconds

ccr update buffer seconds

schedule hangup auth

credit exhaustion announcement

—

.

ad

false

60

false

nil

0d

00000000000 false L
OCS (00

0000000 CCR-Update
00000000 schedule h
OO00O000O0O0OOOoooal
NN

000 CCR-Update (000
000000OmMNiITAS [

(allocated time - b

CCR-UMIIOOODOOOOOO

O00000000000000/00C
O00OmniTAS [JO00 CCA
allocated time [J[] Ft

0000000 CCR-U O000C

credit exhaustion a

0ooog

Oo0oC0odotooOoon

schedule hangup aut
00 00 O000o0o0o0oon
schedule hangup aut
Ho0000000R00O0000O0 F
000 "${base _dir}/sot
00 nil O000O0O000OCC



ad

skipped regex

Diameter [J][[]

0d

origin host

origin realm

destination realm

destination host

0d

nil

T g O [0
0
[DD 0| ([ 00 OCS 000000000000
. 0000 "~911$" [1"~000%
0]

0d

OmniTAS Diameter [J[J (FQDN)JOOO Dian

Oooa
] "tas0l.epc.mncl23.mcc456.3gppnety

OmniTAS Diameter 0000000000
U0 "epc.mncl23.mcc456.3gppnetwork.ol

OCs Diameter [00000C00000CCO0

[0 OCS Diameter (0000 nil JO0O0O
destination realm O0000000000O000O ¢
0o



jooo

config :tas, :online charging,

# 00000
enabled: true,

# [J 60 00000 CCR-Update
periodic ccr time seconds: 60,

# 0000000000
schedule hangup auth: true,

# 000000000000
credit exhaustion_announcement: "ivr/ivr-
account balance low.wav",

# 000000000000 ocs
skipped regex: [

"~911%", # 000000
"7000%", # 0000000
"M\*86%" # 000000

]

config :tas, :diameter,

# 0000
origin host: "tas0l.epc.mnc380.mcc313.3gppnetwork.org",
origin realm: "epc.mnc380.mcc313.3gppnetwork.org",

# 0CS [0
destination realm: "epc.mnc380.mcc313.3gppnetwork.org",
destination host: nil # 000000

0000
Oo0oooo0

1. 000000000 skipped_regex 0000

2. J00000000 ocsOitinonoon

3. J00000OCCR-Initial 0 destination realm [0 OCS
4. [J0 CCA NI000O0000OCO AVPs



5. [J AVPs ][] FreeSWITCH 000 0

6. J000000allocated time [J AVP 0000
7. 000000 periodic ccr time seconds [ CCR-Update

8. 000 schedule hangup_auth 0000000000
9. 0000000 CCR-Terminate

ooo

« [0 OCSs: 0000000000000
e [O0000: O periodic ccr time seconds [0 30s 0000000000
e (JU000: 00 schedule hangup auth [ credit exhaustion announcement

« [J000C: DO000OCOO skipped_regex 0000000

FreeSWITCH []]

00000000 AVP 0o

[0 CCA 00000 AVP 0000000000 FreeSWITCH 0000000



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

<!-- (000 o¢s Ooiooood - ->
<action application="1log"

data="INFO [0000: ${CCA.Service-Information.Carrier-
Select-Routing-Information}"/>

<!-- 0000 ocs oooon -->
<action application="1log"

data="INFO [J000: ${CCA.Service-Information.Alternate-
Charged-Party-Address}"/>

<!/-- 0000000 -->
<action application="1lo0g"

data="INFO JJ00: ${allocated time} 0O"/>

<!-- (0000oood --=
<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>

Joodo
o0:

* 00 FreeSWITCH 0000 OO OO
+ JO000000OO0
* 000000000000

0o-

* J0000000O0OooO
* 00000/000000



* [00000000CO00000

jooo

1. J0 OCS 00000000

00 OCS 00000oCOooonO

<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>

<!-- [0000oooog --=
<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 00000000000 carrier-
1408.example.com [J]

2. (0000

00 OCS O0000o0ooonO



<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 00000000000000000OmMNITAS [J 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 [ allocated time [O00000000COOCC 30 OO0000OC

Diameter [|]

CCR-Initial (JI00 1)
0000000000000000000000

00000 AVPs:



AVP

Session-ld

Auth-
Application-ld

Service-
Context-ld

CC-Request-
Type

CC-Request-
Number

Subscription-ld

Requested-
Service-Unit

Service-
Information

00 CCR-I:

0o

263

258

461

416

415

443

437

873

0o

UTF8String

Unsigned32

UTF8String

ad

Unsigned32

ad

ad

0d

ad

00000000 <origin_host>;

<timestamp>;<random>

0 4 00 Diameter 0000000000

"000.000.12.32260@3gpp.org" [
IMS (000

0 1 (INITIAL_REQUEST)

0o0oo 1 00

000 MSISDN [] IMSI

Oo0o00o0oooo

IMS [000000000000/0000000a


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

Session-Id: "tasOl.example.org;1769294418268;8a078232"
Auth-Application-Id: 4
CC-Request-Type: 1 (INITIAL REQUEST)
CC-Request-Number: 1
Subscription-Id:
- Subscription-ID-Type: 0@ (END USER E164)
Subscription-ID-Data: "313380000000670"
Requested-Service-Unit:
- CC-Time: O (0OO0OOOO)
Service-Information:
- IMS-Information:
- Calling-Party-Address: "tel:+313380000000670"

- Called-Party-Address: "tel:+24724741234"
- Node-Functionality: 6 (AS)

CCA (000000)

00 OCS OUUD0oti0boOooooO

00000 AVPs:

AVP 0d 0o 0d
Result-Code 268 Unsigned32 2001 (00000000OOCOO
Granted-Service-Unit 431 [ O00000000COO0O0O
Service-Information 873 OO 8

00 CCA [] AVPs:



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)
000000000000000000000000000

nooo-

* [] periodic ccr time seconds [J00060s[]
* (0000000000000
* J0000O0000OO00a

0 CCR-1 O000C:

e CC-Request-Type: 2 (UPDATE_REQUEST)
e (CC-Request-Number: [JO00000

e Used-Service-Unit: J000000000O0O0O0OO
e Requested-Service-Unit: 000000



CCR-Terminate ([0 3)

O00000000000000000
(] AVPs:

e (CC-Request-Type: 3 (TERMINATION REQUEST)
e Used-Service-Unit: [JJJUOOO
e Termination-Cause: [J000000

jooo

0d 0o

2001 DIAMETER_SUCCESS

4010 DIAMETER_END_USER_SERVICE_DENIED

4012 DIAMETER_CREDIT_LIMIT_REACHED

5003 DIAMETER_AUTHORIZATION_REJECTED

Sxxx (0000

[o: O

00 OmniTAS [
EDD 00 AVPsO0000
aoo
000 0000000

CALL_REJECTED
aa

o0  00ooooo
i OUTGOING CALL BAR

OCS
000 000000000

OCS

0o

o 0o00ooooao


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

il

Diameter [J[][[]

O0: diameter requests total [0: OO0 O0: 0000000000000 Diameter OO0 O0:

« application - Diameter (J000: ro (O000)
e command - J000: ccr

e status - [J[J: success, error, timeout

oooo-

# CCR 000
sum(rate(diameter requests total{application="ro",command="ccr", statt

[5m]))
/ sum(rate(diameter requests total{application="ro",command="ccr"}|

# CCR OO0

rate(diameter requests total{application="ro",command="ccr",6 status="t
[5m])

Diameter [J[][]

00: diameter_responses_total [J00: 000 O0: DO00OO00O0O0 Diameter OO O0:

* application - ro
e command - ccr

* result code - Diameter 000 (2001, 4012, [])

0ooo-



# 00000000
sum by (result code)

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

# (00000 (4012)

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

OCS 00

00: ocs authorizations total [[: OO0 O0: OCS 0000000 OO:

result - success, nocredit, timeout, error

* skipped - true (00000000000 fatse [0
0ooo-

# [00000000000Oa

sum(rate(ocs authorizations total{result="success", skipped="false"}
[5m]))

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

# 00000
rate(ocs authorizations total{result="nocredit"}[5m])

Diameter [JJ000

0O0: diameter request duration seconds [0: J00 0OO0: Diameter JO00000O OO:

e application - ro
e command - ccr

status - success, error, timeout

nooo-



# CCR 0OOO 95 OO0
histogram quantile(0.95,

sum(rate(diameter request duration seconds bucket{application="ro"}
[5m])) by (le)
)

# (0000000
avg(rate(diameter request duration seconds sum{application="ro"}
[5m]))

by (status)

/
avg(rate(diameter request duration seconds count{application="ro"}
[5m]))

by (status)

Juo

FreeSWITCH [0 AVP [
Nk

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

Neeenn:

1. OCS [] CCA 0000000 AVPs

2. AVP J0000000O0
3. 00000 FreeSWITCH [[]

0ooo-

1. 00 OoCS 0000 AVPs

00 OmniTAS 000 CCA 000



[debug] 000000: {:diameter packet, ...}

[debug] OO0 AVP [0: %{
"CCA.Service-Information.Carrier-Select-Routing-Information"
=> "1408",
"CCA.Service-Information.Alternate-Charged-Party-Address" =>
“NickTest"

}

00 “000 AVP 00" 00 %{} 00 OCS 000000 AVPs

2. [0 AVP (000

0o0oooooa

[warning] O0000OCO0OO: {...}

000 AVP 0000000000000 Diameter 000000
3. [ FreeSWITCH [

[] FreeSWITCH 00 ESL 0

freeswitch> uuid dump <call-uuid>

0000 variable (00 CCA. 00O

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 J0000000CO00CO00OCO00OOO00CO



<action application="1log" data="[J0: ${CCA.Service-
Information.Carrier-Select-Routing-Information}"/>

N00000000 "unhandled"
00:

e (000: [warning] OO0OOO: :unhandled
» [J00 CCA 0 (000D 2001) 00O
* [0 OCS 000000000

0ooo-

+ CCA [J000C0O0000O
* (00000 AVPs 00000
* AVP 000000

oooo:
JO00C0000o0ODOO0OoOODOo0O
0o000: ooooooo

* 000000 AVP 00000 7
* 0000000 AVP OO [1

0o00: 000000

+ (00000 AVP 00000
* (0000000 AVP OO0

0o0oooooa

1. 00 CCA 00000000
2. [J0 AVPs 000000 Diameter [
3. 000000 2001



OCS (00000
[0:

[0 CCR 00O
 00O0: [debug]l 0OO0O0OOO: {:error, :timeout}
* 5 0000 CCA

pooo:

» [J OCS/DRA JOOOOOO
e (0000 Diameter [J[] (3868)

* destination realm [] destination host [
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config :tas,

prompts: %{
voice: "alloy",
instructions: "Speak with a prim, British accent."”,
response format: "wav",
recordings: [
%{
text:
"You do not have sufficient credit to make that call,
please topup your service and then try again ",
path: "/sounds/en/us/callie/misc/8000/out of credit.wav"

%{
text: "The destination you have called is unabled to be
reached",
path:
"/sounds/en/us/callie/misc/8000/unable to be reached.wav"
}
%{
text: "Your call is being transferred to emergency
services",
path:
"/sounds/en/us/callie/misc/8000/emergency services transfer.wav"
}
]
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<extension name="CLI-Privacy-Handler" continue="true">
<condition field="${cli withheld}" expression="true">
<!-- [00ooood -->
<action application="log" data="INFO [0
${tas destination number} [J CLI OO"/>

<!-- [i000oo0doooa: --=
<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"/>

<!'-- [0 SIP OO -->
<action application="set" data="sip h Privacy=id"/>

<!-- 0000000000 P-Asserted-Identity -->
<action application="unset" data="sip h P-Asserted-Identity"/>

<!-- 00 cli withheld [ false(QUOOOOO -->
<anti-action application="1log" data="DEBUG [JO00000O0 ID:
${msisdn}"/>
<anti-action application="set"
data="effective caller _id number=${msisdn}"/>
</condition>
</extension>

<!-- 000000OOO0CCOO - --=>
<extension name="Route-Outbound-Call">

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

0000

* 000000000000 SiP 000000
* [0 D00000oooOOo0ooo0



cli withheld 00000 OOOO"true™ [0 "false" JOOOOOOO
0000 / 00 CU fO000000o XML ooa
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1. 000000 (CFA) - 00000

000 call forward all destination
00000 00000000

0000 000000 HLR 00000

00000 DoOoODO0000000o000

000 Ho0o0oooooo

2. J0000C (CFB)

* 00000 U0o0oDooooooa
* SIP [J0 486 00000
* 00000 0O00oOoooobooooa

3. (000000 (CEFNRy)

e (00 no _reply timer
* J0000 OO0OoOoOoOooo0

- 000 00015-300
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4. (000000 (CFNRc)

o QOO call forward not reachable destination
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1. HLR [J00OSS7 MAP[] (00000 - 00001
¢ 00000 HLR 00000

2. MMTel-Config[Sh 00O [00 HSS J0000oool
L 00000 MMTel-Config[]
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O00000000
* HLR [0 000000000000/0000

« MMTel-Config[] 0000 IMS 000000
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[ {0 aod
0
0 Sh/MMTel
call forward all destination 0 0 "61403555123"
|:| ||none||
{
_ , Sh/MMTel
call forward not reachable destination [] "2222"
NN
a
v 0 Sh/MMTel 30
no_re imer
e 0 100
[
HLR[OO
msrn 0 "61400123456"
MTO
O
[
tas destination number 0 0dodd "2222"
0

0o00o0o00o0a

00 MT 0000000000



<!-- 000000000 HLR OOOOOOCOOO --=
<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>

<!-- 000oOooog -->
<extension name="Bridge-To-Subscriber">

<condition field="${msrn}" expression=""none$">
<!-- [0 MSRNOOOOOODOO --=>
<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"/>
<action application="voicemail" data="default default

${msisdn}"/>

</condition>
</extension>

O000too0
0 config/runtime.exs 00000000000



config :tas,

# [0 CFNRc 000000 MMTel-Config J0OO
call forward not reachable destination: "2222", # J00000CO

# (0000000 MMTel-Config [00 CFNRy[OO
default no reply timer: 30 # [0 30 [

0oo0oooo

« (00000 HSS 0000000 MMTel-Config
* Sh 0000CO0000COO0
* [0000000O0OOO

0ooooooa
Oo00o0o0Oo0

1. 00 sh 000

o [0 Web Ul /sh_test 00000
o [0 MMTel-Config [0 CDIV [

o [ call forward all destination []
2. (00000000

o (00000000000

o [J00 call forward all destination !'= "none"

o [ tas_destination_number 0000000

3. 00 HLR OO00000 SS7 MAP[

o [0 Web Ul /hlr O0000
o HLR 0000 Sh OO0
o 00 msrn 0000COO0OCOO

4. (0000000

o 00000 call forward not reachable destination
o [] default no reply timer [



° (00000 MMTel-Config 00000
0oooood

000 DoUOROoOOoUODOo0oon

0o0oooooa

<!-- 000oog -->
<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 [JO0000000O: ${sip h X-
Forward-Hop-Count}"/>
<action application="hangup" data="LOOP DETECTED"/>
</condition>
</extension>
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TAS 0000 000004 SMSc
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J000000OHistory-Info, call_id, language[]
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<action application="1log"
data="INFO Failed to bridge Call - Routing to Call Forward No-Ans
<action application="set"
data="sip h History-Info=<sip:${destination number}@${ims domain]
<action application="set" data="sip call id=${sip call id};CALL FOF
<action application="1log" data="DEBUG Called Voicemail Deposit Numt
<action application="set" data="default language=fr"/>
<action application="answer" />
<action application="sleep" data="500"/>
<!--0000 TAS [O00000RO00000COROO0000DOCO0000- ->
<action application="set"
data='vm post body=mailbox=${msisdn}&caller=${effective caller _id nun
<action application="set" data='api hangup hook=curl http://localhc
type application/x-www-form-urlencoded post ${vm post body}'/>
<action application="voicemail" data="default default ${msisdn}"/>

Oo0000000oOo0OO0

<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" />
<action application="set" data="voicemail authorized=true"/>
<action application="set"
data='vm post body=mailbox=${msisdn}&action="clear"'/>
<action application="set" data='api hangup hook=curl
http://localhost:8080/vm end content-type application/x-www-form-
urlencoded post ${vm post body}'/>
<action application="voicemail" data="check auth default
default ${msisdn}"/>
</condition>
</extension>

©©101000000000000000000000000000000 MWI 00000

Oo00o0o00o0Oo0a



bindings = [
caller: caller,
day: day,
month: month,
hour: hour,
minute: minute,
message count: message count

O00message_count [JO0OC0 7 1 0000

config :tas,

voicemail: %{

timezone: "Pacific/Tahiti", #00000000
smsc: %{
smsc url: "http://10.8.81.215", #SMSc API
00 URL
smsc_api key: "nicktestkeyl23", #SMSc [0
API [0
source msisdn: "2222" #0000000o
O
},

#[U000O0DO0O0DOO000OG

voicemail notification text: %{
not left:
"0 1 000 <%= caller %> 00000000 <%= day %>/<%= month %>
[] <%= hour %>:<%= minute %>",
single voicemail:
"OO0 <%= caller %> 000000000 <%= day %>/<%= month %> []
<%= hour %>:<%= minute S>[0000000 22220",
multiple voicemails:
"00 <%= message count %> 0000000000000 22220"






