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MPTY [I[]

Mobile Station
{Conference Controller)

OmniMSC

Active call with Party B

HOLD [put B on hold)

Hold Acknowledge

MK {B-lmg: recvonily)

Media Gateway Party B Party C

SETUP (new call to C)

Connect

BuildMPTY [invoke)

Create conference bridge

Create conference context

Maormal MO call setup to Party

Active call with C, B on hald

MDCX (&-leg -> conference)

MDCX (B-leg -> conference, sendrecv]

MDCY (C-leg - = conference)

BuildMPTY return result

Subscriber may add more parties
|up to max_mpty_parties)

Mobile Station
{Conference Controller)

MPTY []]
[
max _mpty parties

mpty tone on join

mpty tone on leave

OmniMSC

ad

integer

boolean

boolean

Al three parties in conference

0o

true

true

LAMJINVITE
= =
ANM200 0K
Media Gateway Party B Party C

ad

O0000000000000000000000000
3GPP TS 24.084]00000 30

Oo000000000O00O
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ECTHOOO0O00O

ECT 0000000000000000000 3GPP TS 24.091 (00€ €€ 000000000000000000000
0 ECT 000000000 MSC 00000

ECT [

Party B OmniMSC (T LobIeHS e Media Gateway Party C ‘ BSC ‘
T T
Active call: MS <-> B
Held call: MS © ‘
ECT (invoke)
‘ Validate: one active + one held call ‘
MDCX (B-leg -> C-leg bridge)
MDCX (C-leg -> B-leg bridge)
DLCX (A-leg, MS connection)
ECT |
S radio resources
CLEAR COMMAND
B and C remain connecte d via MSC/MGW ‘
‘ CC FSM maintains transferred call context ‘
‘ rty B OmniMSC (Tr%gtf)gscsgﬁtt:ir%ﬂer) Media Gateway ‘ Party C ‘ SC ‘

ect alerting allowed

0d

boolean

true

ooo 0d

Oo00C0000o0OCOo0OO0O0Oo0
ECTODO false O00000CO00CO

0000 ECTO



CCBSU000O0000

CCBS 00000000000000000C€ 0000000 3GPP TS 24.093 [] 3GPP TS 23.135[]
MSC 00000000000D00000D00D000O

CCBS [

Mohile Station

Party B Omnibss {Transfer Controller)

Media Gateway Party C BSC

Active call: MS =-= B
Heeld call: MS <-= C

ECT {invoke}

Walidate: one active + ane held call

MDCK (B-leg -= C-leg bridge])

MDCK (C-leg -= B-leg bridge)

DLCK (A-leg, M5 connection)

ECT retwmn result

Relesse MS radio resources

—

CLEAR COMMAND

MS s disconnected
B and C remain connected via MSCMGW

OC FSM maintains transfemmed call context

. Mohile Station .
Party B OmnikSC (Eranafer Controller) Media Gateway Party C BSC



CCBS ([

ad 0d 0o 0o

0000000000000 €CBS Ooodo
ccbs queue size integer 5 O0000000000 3GPP TS

23.13504.2

N000 €€ 000000000000000
0000000 €CBS O00iooo

ccbs supervision timer integer 180

ccbs recall timer integer 20 00000000 €CBS O0Onoooooo

000000000000 CCBS 00000
0O00000o0ooobo0ooooa

ccbs retain timer integer 30
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Oo00o0000o0



Hooood

Party A OmniMSC

IAM/INVITE (to MS)

Called Subscriber Deflection Target

SETUP (MT call)

Call Confirmed

ACM/180 Ringing

Subscriber sees incoming call

FACILITY (Deflection: deflect to C)

Validate: CD subscribed,

target number not barred

Release MS leg

RELEASE
IAM/INVITE (with diversion info)
ANM/200 OK

Connect (with redirecting info)

‘ Call connected: A <->C ‘

OmniMSC Called Subscriber

ad 0d 0o ad

Deflection Target

cd max redirections  integer 5 0 O O M M W W[

juoad

O00000000 3GPP TS 23.135 0000000 €S 00000 MPTYOOOOOOOOOOOOOOOOOOOCOOO
N00000 HOLD/RETRIEVE 000000000



[0 00 0 00
[
max_calls_per subscriber integer 2 (00000000000 ©S 00000000

Oo0000000o0o0OOO0a

0000000000000000000000

max_bearers per subscriber integer 2 max calls per subscriber

0ooa

eMLPPI000000000M

eMLPP [J0 3GPP T5 24.067 [0I0000000CO00DOOOOCO00DOO0OCODO00000D0000DO
oo

joodo
00000 00 il
0 A D000000000000000000000
1 B 0000000000/00000
2 0 OONO0OO00/OOD
3 1 000000000000

4 2 [J0000O0000OooO



eMLPP (][]

0d

emlpp _enabled

emlpp default priority

0d 0o

boolean false

integer 4

emlpp preemption enabled boolean true

emlpp preemption tone

boolean true

AoCCIN0n - 00O

AoCC [J0 3GPP TS 24.086 [I000INO0OO0NODOOOMSC O000D00000OD0O00000O

AoCC []]]

0o

aocc enabled

a0CcC_currency

aocc_rate source

aocc_update interval

00 000
boolean false
string “EUR"
atom :camel

integer 10

0o

00 eMLPP 00000000O

Oo0000000o0OCOO0Oo0Oa
0oooo

0o0000oo0oootooo0o0
000000000

Oo000000OR0O0OOO0OOO

a0
000000 - 000
O0000000001SO 421700
000000 = camel 00 CAP [
SCP[] : local 0000000
000 : cdr 000 CDR 0000

00000000000Oo0000O
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TS 24.084

TS 24.091
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TS 24.086
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000000OECTOROOO

00o00oooceBsh
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0ooooood

00000000000OeMLPPO
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REST API

000000 OmniMSC REST APINON0O000000000000000O0SIP DO0OCCOOORAN 00000000
OO00OAPT 0000 8444000000000 OpenAPI 3 (OAS3) (00

0000 Web 000000000 Oo00o0o0Oo0OoOo0OO O

OpenAPI []]

OmniMSC [0 API 00000 OpenAPI 3 00000 Swagger Ul [
http://<host>:8444/schema J00000000000O00000COO

il

000000 /api O000OCOOOOOOOOCOO JSON OO0



i

0o

GET

GET

DELETE

POST

POST

il

o

GET

GET

DELETE

ad

/api/subscribers

/api/subscribers/{id}

/api/subscribers/{id}

/api/subscribers/{id}/actions

/api/subscribers/{id}/ss

o

0o

00 VLR 0000000 IMSI O MSISDNQQ
H00o0000000000

Jo0000000oUOoOONOONOoOOOOO0a
Oo000o0ooooa

0 VLR 00000000000 MAP PurgeMS
[] HLR(]

Jo0000000oUOoOONOONOoOOOOO0a
0d

Jo0Oo0bdOobotobdoobotooOoo0a
Oo0ooood

0d

0000000 €C FSM 000000000DO000000000o0000

/api/calls
P 0

HO0000000000CC0ODO00000000 BSC/RNC [0 CC

Japi/calls/{id
p/callsitid} o gomon

000000000000000000 BSSMAP CLEAR

i/calls/{id
/api/calls/{id} COMMAND[]
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0d 0d 0o

GET /api/sms  [J0000 SMS 0000000 1PO0C000000OCO sSMs 00000

L]
0 [ [l
GET /api/routes 00000000000000000000000000000€€00000
POST /api/routes O000000O000O0O0OOOOCOC
DELETE  /api/routes 00000000000C00000000
GET /api/routes/lookup  [0000000000000000000000000000000
SIP ][]
1l (] a
GET  /api/sip/peers 0000000 SIP OoODDOO0OROO0OODORO0O0OO

GET | /api/sip/peers/{name} 0000 SIP 000000000DO0000000COOPTIONS .0

00000000000

PUT  /api/sip/peers/{name} 00 SIP O00CCO0000000O0ODCOO00000a

OPTIONS 000
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0d ad 0d

GET /api/mgw  [000000CCO0000CCO000OMGCP [ Megaco[JJOO0OOO

RAN [] STP

0d 0d 0d

00000 RAN 0O0SCCP 000000000O000D 1b0000

GET /api/ran/connections IMSIOBSC/RNC OO0

00000 BSCOOOOOODODOOOO0ODO0OO BSSMAP

ET i
G /api/ran/bscs RESET [0

00 STP 0000000 M3UA ASP [JOOSCTP Q0000000

GET /api/stp 0D

il

ad 0o 0o

0o IMSI [0 MSISDN 000000000000000 BSC 00 BSSMAP

POST api/pagin
/api/paging PAGING[]

GET  /api/paging  [00000OOCCOO00000000O0 LACOOOOOOODOOO
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ad 0d 0d

000000000O000000000D00D AoCinnOnn AoCENINDOON

POST /api/aoc
3GPP TS 24.086[]

Jooooon

gd od 0a

POST  /api/silent  O000000000CO00CCOO00COO0COOO0CO

jooo

ad 0o ad

GET  /api/handover/cells  [O0000000000000000CO0LACOBSC OOO0OO0

POST /api/handover/cells [OO00000000000000000OOLAC O0OOOOOO

il

0d 0d ad
GET /api/health  [0000000000COOOOCOOOCOOOOC

GET /api/status (000000 BEAM VM O0000C00000OCOO0000OC MSC 00000

Prometheus 00000000000 OmniMSC 0000000000
Prometheus 00000000 0

GET /metrics
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000000 JSON 000000tODooCi0ooOD0oCO00O0O00OD0O0000 JSON 00000ooon error
00000000000000000000 code OU00ODOO0COOOOCO
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e OmniCore  OmniCall  OmniRAN  OmniCharge Platform

X 0000+

- 5GCw - - - -

WLE lookup i Autbeniicabion

Cipher Mode Command

Cighar Mads Camplsts
SETUR [CC]
DTAR: SETLP
———
[ —
acaste lookus ioalbed rumiber)
-
Chack Call Burring | BADCCICI
-
Cadl Procasding
N DTAF: Call PFrocesding
[ inmsatman mo call penc |
crants Auaids
—e
MGCF RO (A-uids. recvanly)
200 O (ATF sckdown]
st st S
Anmgreriant Ragusat
Aasgrmant Complats:
roabe ta brurk
P IHWTTE
crate trunk e
MGLP CROX (trank-sids, racasly]
200 O (ATF sckdowa] |
1D Rirging
- Merting
] —
DTAR: Alarting
I ma call_proc -+ call dslsered
200 0K
R
coanmct
ctiants madia
MGCF MOCK [hots nide, ssndress]
o
L DIAP: COMMECT
I call_deliwnrsd = :-—:t_hl.
Conract Ackncwisdgs
——————E
DTAF: Conssct Ack
I cosract ind = sction |
CIR: smwer imes recarded
=== (I # [II ===
DESCORHECT
-
DTAP: DESCORRECT
| [ metmem = chiscannsct naq |
whsans trork |
I
reissas mada
MIGCF [LOK {both conractiona)
e
N TAP: RELLASE
RILEASE COMPLETE
DTAP: AELLASE COMPLETE
i el
DA wrias
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SIP/ISUP Trunk

IAM (ISUP) or INVITE (SIP)

OmniMSC

BSC

UE

MGW

GMSC function or direct termination

VLR looku

Check Call For

Authen

(MSISDN)

Check Call Barring (BAIC/BIC-Roam)

warding (CFU)

PAGING (BSSAP)

Start paging timer

COMPLETE LAYER 3 (Paging Response)

tication

Cipher Mode Command
Cipher Mode Complete

DTAP: SETUP (to UE)

‘ CC FSM: null - call_present ‘

DTAP: Call Confirmed

‘ CC FSM: call_present

- mo_term_call_conf ‘

CRCX (A-s

Assignment Request

Assignment Complete

DTAP: Alerting

CC FSM: mo_term_cal

|_conf - call_received

ACM / 180 Ringing

DTAP: Connect

CC FSM: call_receive

d — connect_request

ANM /200 OK

MDCX

DTAP: Connect Acknowledge

‘ CC FSM: connect_request - active

Paging Response

Call Confirmed

de, recvonly)

0 OK

Alerting

Connect

sendrecv)

‘ CDR: answer_time recorded ‘

=== 000 ===

REL (ISUP) or BYE (SIP)

DTAP: DISCONNECT

LCX




RELEASE

DTAP: RELEASE

DTAP: RELEASE COMPLETE

CC FSM: - null

SIP/ISUP Trunk

BSC UE MGW ‘

NN

0000000000000 3GPP TS 24.083 (IN0000OCOODO0IDOODODOODNODEODOODO0O000G
00000000000000000€ €€ 0000000



SIFfISUP Trunk OmnAiMSC BSC UE MW

LAM (ISLP) or INVITE (SIP}

GMEC function or direct termination

VLR lockup (MSISDN)

Check Call Barring (BAM /BIC-Rpaam)

—

ire OmniCore  OmniCall  OmniBRAN  OmniCharge Platform

* 5GCw - - - -
Start paging timer |

Xa 0000

Paging Response

COMPLETE LAYER 3 (Paging Resporrse)

Authentication
—

Cipher Mode Cammand

Cigher Made Carmplate

DTAP: SETUP (ta UE)

CC FSM: full —+ call_ pressnt

Call Confirmead

DOTAP: Call Confirmed

ik

CC F5M: call_present - ma_term_call_canf

CRCX {A-side, recvanly)

L

200 0K
PRSP R R Tr—
Asdignment Redguesst
B Assignment Complets
B Alerting
~ DTAP: Alerting
. CC FSM: ma_terrm_call_conf — call_received
) ACM | 180 Ringing
. Cormect
B DTAP: Connect
. CC FEM: call_received —» connecl reguest .
MDCK (sendrecy)

w

ANM | 200 0K

OTAP: Connect Acknowledge

CC FEM: connecl regquest —+ active

CDR: angwer_Lime recarded

REL {I5UP) or BYE {SIP]

L 4

DTAP: DISCONNECT

DLCx



RELEASE

DTAF: RELEASE
-

DTAP: RELEASE COMPLETE

CC F5M: — rull

CDR written

SIFFISUP Trunk OmniMSC BSC LE MGW

UE 000 HOLD O000000OMSC 00000 HOLD ACK JO0D0000DO000DDO00DDO0OCDOOO
00000 HOLD REJECT [JOORETRIEVE (0000000 RETRIEVE ACK [] RETRIEVE

REJECT[]

J000OMPTY

MPTY 00000 3GPP TS 24.084 [000CCO0000000OOOOCCOOODODOOOOOOCOOODOO00C
0oooo

0oo0oooo [

BuildMPTY

00000000000CCO0000000000 CC FACILITY 0000 BuildMPTY [000000000C



Media Gateway Party B Party C
0 B 00000 ‘
HOLD (0 B )
MDCX (B-leg: recvonly)
Hold Acknowledge
SETUP (0 C OO0
IAM/INVITE
ANM/200 OK
Connect
0 C 0000008 000
FACILITY (OO0 BuildMPTY)
0000000
MDCX (A-leg = 00)
MDCX (B-leg = [JJ0sendrecv)
MDCX (C-leg - [I0)
FACILITY (BuildMPTY O000)
‘ 0000000 ‘
Media Gateway Party B Party C

HoldMPTY, RetrieveMPTY, SplitMPTY

Oo0Of0oNOobooooNoo0OG

0d

HoldMPTY

RetrieveMPTY

SplitMPTY

0o

H0oO000otioootoiotiooobidooiooobioootoa

OO00O0OCOO0OO0OoOo0OO

J00000O0O00OOOO0ODUODOOOODUOEOOOOOCOOOO0Oboo00a
0000000000000

O0€€<€000 UE 00 CC FACILITY 0000000 MSC 0000000000000000



DTMF [[]

OmniMSC [ DTMF J0000000000000VE 000000000 START DTMF OO03GPP TS
24.008[JJCC FSM 000 VEOOOOOOOO SIP 0000

‘ UE I OmniMSC (CC FSM) { SIP Peer ‘

START DTMF (digit)
START DTMF ACK (immediate)
SIP INFO (application/dtmf-relay)
STOP DTMF

STOP DTMF ACK

OmniMSC (CC FSM)

. =

SIP INFO [JO000 application/dtmf-relay 0O000000000000OOMSC OO0 VE OO
START DTMF ACKOOJOOOO SIP JO0DOO0OODO0OODO0OCDOODTME O000D0000ODO0OO
Ho00od

Juo

00000000OMSC g CC Emergency Setup 0O0O00O3GPP TS 24.008 §9.3.80000
Ox0E[JJ CM Service Request [0 :emergency 0000000

0000000O0000DODOODO000000000O0 MSISDN I000000C000o0O00ooODoo——00000
0000 IMEI €€ 000000000 SIM 0 UE 0000

000 CC Setup O0000O0O0OOCOOOO BCD 00 IE——00000C0000C000C0O00O0COMSC 000
00 psap_address [0000000000O00OC SIP INVITE Request-URIONOO0000COO O



- DmniMSC Media Gateway Party B Party C
0B oo
HOLD {7 B )
MDCX (B-leg: recvonly)
Hald Acknowlzdge |
SETUP (0 C (o)
LAM/INVITE
ANM200 OK
L U it Y S
0 C Dooone oo
FACILITY (1) BuildMPTY)
MDCX [Adeg — (11} :
MDCX (B-leg — [[sendrecy) :
MDCX (CHeg — 11} :
_ FACILITY (BuildMPTY [xy) ]
" 0000
- DmniMSC Media Gateway Party B Party C
CC FSM (][]
CC FSMOOOOOOOODOOOO 3GPP TS 24.008 [O0U0O00OCOOO00OCMO O MT 000000000

000000D0000o0C0O0000O00000000000 BSC/RNC OU0O000D0OOO0O0——000

[



MO (1000



null

MS SETUP received

:

Call Proceeding sent

[mo_call_proc}

Alerting (remote ringing)

[call_delivered]

Connect sent to MS RELEASE COMPLETE

[connect_indJ

Connect Ack from MS

active

MS DISCONNECT Network release

{disconnect_req] [disconnect_ind]

RELEASE sent
RELEASE sent

[ release req J




MT (000

UE OmniMSC (CC FSM) SIP Peer

START DTMF (digit)

L 4

START DTMF ACK (immediate)

.
-

SIP INFO (application/dtmf-relay)

-
™

STOP DTMF

.

STOP DTMF ACK

[

UE OmniMSC (CC FSM) SIP Peer

Juo

0 A J000COOODO0CDOBSC OoDdoDOdoOomsC-A 000000000 €C FSM OO
connection lost (00000000000 CC FSM O0O0O0O00O0OOOS!IP BYE [0 ISUP RELOOOOOOO

O0OMGCP DLCXOOO000O0O null 00000 €CDRO

00000C000000CO00000C0000000CC FSM 0000000 connection lost 0000 nullf]

Juo

000 MSC 0ooMSC 00000000000 HLRO



BSC OmniMSC

Location Update Request
COMPLETE LAYER 3 (LU Request)
MAP_SEND_AUTH_INFO (IMSI)
Auth vectors (RAND, SRES, Kc)
DTAP: Auth Request (RAND)
Auth Response (SRES)
DTAP: Auth Response

Verify SRES

Auth FSM complete

Cipher Mode Command (A5/3, Kc)
Cipher Mode Complete
MAP_UPDATE_LOCATION
MAP_INSERT_SUBSCRIBER_DATA (profile)

VLR: store subscriber data

MAP_UPDATE_LOCATION ack

Allocate new TMSI

DTAP: LU Accept (new TMSI)
TMSI Reallocation Complete
DTAP: TMSI Realloc Complete

VLR: confirm TMSI

LU FSM complete

CLEAR COMMAND

CLEAR COMPLETE

BSC OmniMSC

MSC (000

000 MSC 00000 BSC 000000000000



Media Gateway

Target BSC

Source BSC OmniMSC

HANDOVER REQUIRED

0000000

000000

HANDOVER REQUEST

HANDOVER REQUEST ACKNOWLEDGE

MDCX (0 A-side 0000 BSC)

HANDOVER COMMAND

Handover Command (RR)

Handover Access

Physical|Info

Handover Complete (RR)

HANDOVER COMPLETE

CLEAR COMMAND

CLEAR COMPLETE

0000000 BSC O ‘

\ \
Source BSC OmniMSC Media Gateway Target BSC

MSC 0000

000000 OmniMSCOMSC-AQJ0000 MSCOMSC-B



!

ire OmniCore  OmniCall  OmniBRAN  OmniCharge Pla

- 5GC - v - -

’/,,,-""'

MS SETUP received
initiated

Call Proceeding sent

!

[ mo_call proc

Alerting (remote ringing)

v

call delivered

Connect sent to MS RELEASE COMPLETE

\

[ connect ind ‘

Connect Ack from MS

active
MS DISCONNECT Network release
I disconnect req ‘ | disconnect ind
\_ |
RELEASE sent RELEAiE =

\T release req |




SRvVCCINOO0O0OOOM

00 3GPP TS 23.216 [J VoLTE 000 IMS/LTE 000 CS 00

Media Gateway Target BSC
Sv: SRVCC PS to CS Request
HANDOVER REQUEST
HANDOVER REQUEST ACK
CRCX (A-side for CS bearer)
200 OK (RTP address)
Sv: SRVCC PS to CS Response
Handover Command (to CS)
Handover Access (CS)
HANDOVER COMPLETE
CC FSM: create call context
MDCX (sendrecv)
‘ 0000o ¢s ooo ‘
E’ Media Gateway Target BSC

CAMEL [J000scP 000

00 3GPP TS 23.078 [I0 CAMEL [I] BCSM{J0-BCSMOOO0000



UE BSC OmniMSC gsmSCF (SCP)

PSTN GW

SETUP

DTAP: SETUP

00 CAMEL 00

000000000

‘ O-BCSM: DP collected_info

CAP: InitialDP
CAP: RequestReportBCSMEvent
CAP: Connect (modified called number)
Call Proceeding
IAM/INVITE (SCP 00000)
ACM/180

Alerting

O-BCSM: DP route_select_failure[j000

ANM/200

Connect

CAP: EventReportBCSM (O-Answer)

0o0o

DISCONNECT
DISCONNECT
CAP: EventReportBCSM (O-Disconnect)
CAP: ReleaseCall (or Continue)
REL/BYE

RELEASE
CAMEL FSM 00

UE BSC OmniMSC

gsmSCF (SCP)

PSTN GW

MPTY[BuildMPTY[J[|[I[

0000000000000000000000 3GPP TS 24.084 (JU0OCOO0OOOOODOOOOCO O



A LUUL

- 5GCw« - - - -

Location Update Request

COMPLETE LAYER 3 (LU Request)

VLR: LU FSM started

MAP SEND_AUTH_INFO [IMSI)

Auth vectors (RAND, SRES. Kc)

DTAP: Auth Request (RAND)

£

Auth Respanse (SRES)

L4

DTAP: Auth Response

Verify SRES

—

Auth F&M complete

Cipher Mode Command [AS/3, Kc)

Cipher Mode Complete

MAP_UPDATE_LOCATION

MAP_INSERT_SUBSCRIBER_DATA (profile]

VILA: store subscriber data

MAP_UPDATE_LOCATION ack

Allacate new TSI

DTAP: LU Accept (new TMSI)

TM5l Reallecation Complete

DTAP: TMS Reallor Complete

WVLR: confirm TMS5I

LU FSM complete

CLEAR, COMMAND

CLEAR COMPLETE

UE B5C OmniMSC HLR

ECTHOIO0O0OOOOM

000000000000C0000 3GPP TS 24.091 J000DO00COOOOCO O



Party B OmniMSC (DDUI]EDEI) Media Gateway Party C BSC
] ] ]
‘ 0000DUE <-> B ‘
]
‘ 0000DUE <-> C ‘
ECT (0O
0000o0D + 0ooo
MDCX (B-leg -> C-leg bridge)
MDCX (C-leg -> B-leg bridge)
DLCX (A-leg)
ECT 0000
00 UE 0000
CLEAR COMMAND
‘ B [0 C OO0 MSC/MGW 000 ‘
\ \ \ \ \
Party B OmniMSC (I:II:IUEIEI][I) Media Gateway Party C BSC

CSFB MT 100U

000000000 LTE 0000000000000000 3GPP TS 23.2720MSC [J0 SGs 0000000VE 000
2G/3G0000 A 0000000 SGs 000000000 [



UE Source BSC OmniM&C Meadia Gateway Target BSC

HANDOVER REQUIRED

000000

HANDOVER REQUEST

HANDOVER REQUEST ACKNOWLEDGE

MOCX i A-side OOO00 BSC)

HANDOWVER COMMAND

Handower Command (RR)

Handower Access

Phiysical Info

Handover Complete [RR)

HANDOVER COMPLETE
CLEAR COMMAND
CLEAR COMPLETE
000000 BSC D
UE Source BSC OmniMSC Media Gateway Target BSC

SIP-1 (0000

00 SIP-1 0000000000 ISUPHOD ITU-T Q.1912.50INVITE 000000 SDP O ISUP IAM 000
000000 Sip-1 000000000 [



BSC OmniMSC SIP-I Peer

UE Media Gateway
SETUP
DTAP: SETUP
Route -> SIP-I peer
CRCX (trunk-side)
200 OK (RTP)
Build IAM from CC parameters
INVITE (multipart: SDP + |1AM)
183 (multipart: SDP + ACM)

MDCX

DTAP: Alerting
200 OK (multipart: SDP + ANM)

MDCX (sendrecv)
DTAP: Connect
0ooo
DISCONNECT
DTAP: DISCONNECT
BYE (ISUP REL)
200 OK (ISUP RLC)
DLCX
UE BSC OmniMSC Media Gateway SIP-I Peer

ISUP [] SIP [0

ISUP 000 SIP 000000000CO0000 €C FSMO




‘ ISUP Trunk | (Tra%rgpwgdcule) ‘ SIP Gateway |
IAM (called number)
000000000000
0ooooon
ISUP -> SIP
00000000000
0000000ISUP TMR -> SIP SDP[]
SIP INVITE
0oooao
100 Trying
ACM
180 Ringing
000 ACM
200 OK
ANM
ACK
0ooooo
(RTP 0000OOOD)
REL

BYE




ISUP Trunk

RLC

200 OK

0oo

OmniMSC
(Transit Module)

SIP Gateway




CAMEL / CAP

000000OmniMSCOCAMELON0ND000000CO00000CO00000C00CAPOOOODBCSMONDOO
OOCAPOOOTCAPOOD
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output_dir 0000
node_id ao0d
extension .dat
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max file size
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000000 OmniMSC 00000000000 Elixir Q0000000 config.exs[Jdev.exs[]
runtime.exs OQ000000000000C0C0O0

Oo00o0o00o0a O

MSC (][]

config :omnimsc, :msc

00 MSC [1 557 0000000 SCCP O0OMAP 0000000000 CDR 000000 MSC 0000000000
0000000 — Do0ooooa [

config :omnimsc, :msc,
point code: 500,
global title: "14155550100",
name: "OMNIMSCO1",
msc_number: "14155550100",
vlr number: "14155550100",
mcc: 313,
mnc: 380,
lac: 0x1092,
allowed a5: [:a5 1, :a5 3]



ad

point code

global title

name

msc_number

vlr number

mcc

mnc

lac

allowed a5

0d

integer []
[integer,
integer,
integer]

string

string

string

string

integer

integer

integer

list(atom)

0d

"00000000000"

"OMNIMSCO1"

[:a5 1,
:ab 3]

ad

SS7 000000000000 14
[a, b, c]000 a*204¢

+ c[

[0 MAP [0 HLR[JSMSc
SCCP [J000E.164 0000
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recording entity [0

ooa
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HLR

config :omnimsc, :hlr

0000 MAP 0000000000000000000004€ €€ 00 MSOO00 HLR 000

config :omnimsc, :hlr,
address: "14155550200",
point code: [3, 14, 2]

0 0O
o 0] R 0]
: 00 MAP 000 HLR O00OOCE.164
address string 0
aooc
integer [] HLR SS7 (000000000CO0000
point code [integer, 0 -- [000oMTP3 JO000OOOOOOO ITU
integer, integer] 14 000 [a, b, cl0O

VLR

config :omnimsc, :vlr

O000000000CCOO00000OT™S! Oo00Cn/coo00

config :omnimsc, :vlr,
hlr adapter: Omnimsc.VLR.HLR.Live,
auth required: true,
tmsi realloc: true,
num auth vectors: 1
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ad

hlr adapter module
auth required boolean
tmsi realloc boolean
num_auth_ vectors integer
lab mode boolean
guest mode boolean
config :omnimsc, :m3ua asp

ad

Omnimsc.VLR.HLR.Live

true

true

false

false

ad

HLR 00000

Omnimsc.VLR.
00 SS7 0Oodo
Omnimsc.VLR.
00000 HLR Ol
[

00000000000
A3/A8 000 f«
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00000000000
TMSION00000C
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00 M3UA ASPOOO000COO00000000000C0 SS7 000A OOOMAP [I HLR/SMScOISUPHOON
0ooood

config :omnimsc, :m3ua_asp,
enabled: true,
local ip: {10, 5, 198, 200},
local port: O,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 10,
point code: 500,
network indicator: :international,
receive watchdog: false



a0 1l 0 0
enabled boolean [] false 0000 M3UA ASP OO
1l
local ip tuple o {0, o, 0, 6} 00 SCTP 00 1P O000C
local port integer [J 0 00 SCTP JOJ0O0000 o
remote ip tuple O | -- STP SCTP IP 0000 ¢
STP SCTP 29(
remote port integer [ 2905 D
ad
routing context integer [ -- M3UA J0000000oO ¢
: : 0 ASP 0000 STP 00
point code integer [] .
point code (]
MTP3 0000
network indicator atom [ :international [J[J:internationall[
[ :spare[]
M3UA
receive watchdog boolean [] true . e

BEAT-Ack 0000000

(0 SCTP 00000000 STP [0 BSC (000 config :omnimsc, :sctp 000

config :omnimsc, :sctp,
listeners: [
[name: :a interface, ip: {0, 0, 0, 0}, port: 2905, ppid: 3]
]
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name

ip

port

ppid

ad

atom

tuple

integer

integer

0 1l 1l

o - SCTP 0000000000000000€ €€ 000
0 ;f' o O 00 1P 0000C {e, o, e, o} 0000000
0 2905 SCTP 00000

116 SCTP 00000000 3 00 M3UAQRFC

4666[]]

000000 00 SCTP_LISTEN IP [] SCTP _LISTEN PORT QOO

SIP

config :omnimsc,

:sip

00 SIP 0000 SIP 0000000 VelP 000

config :omnimsc,

:sip,

signaling address: "10.5.198.200",
listen ip: {0, 0, 0, 0},
listen port: 5060,

transport:

peers: [

[name:

[name:

transport:

:udp,

:udp, codecs:

"Default-GW", address: "10.1.1.50", port: 5060,

[:pcmu, :pcma],

max_channels: 100, options interval: 60],

transport:

:udp, codecs:

"International-GW", address: "10.1.1.51", port: 5062,

[:pcmu, :pcma, :amr, :amr _wb]]



SIP (10000

0d

signaling address

listen ip

listen port

transport

SIP (1000

ad

string

tuple

integer

atom

peers [HONOO000000OOOC

0o

{0,
0, 0,
0}

5060

:udp

0o

00 SIP O000 SDP c= 00 IP [
000000 SIP 00D000o0oooCO
000 SCTP 000000

SIP 00000000

SIP 00000

O000000000
cudp :tep[:tls 000



0 1l o 0

name string - O0000000000000000O0 & s4

address string == 000 1P 0000000

port integer 5060 00o SIP 000

transport atom :udp 00000000 sudp[ s tcp O :A

codecs list(atom) [ [:pcmu,  O0O00O0O0OOOCO
:pcma] 00 :pcmul] :pcma(] :amr[] @i
nax_channels integer 0 100 Jo000O000OROO0O0O0OC0;
[0 max channels reachec
: SIP OPTIONS O00000C0O00

: : integer [] :

options interval =T 0 nil 00 OPTIONS JO000O0000OO

:down [JJ0J0 nil 0000

0o000000000ODO000 000 SIP OPTIONS [000000C000C0000CO O

MGCP / [

config :omnimsc, :mgcp [] config :omnimsc, :media

MGCPOOOOOOOOORFC 34350000000000D0O000000OMSC OO MGCP 0000000000
CRCXOMDCX [J DLCX 000 :media O00000CO00COOO



config :omnimsc, :mgcp,
listen port: 2727,

gateways: [
%{name: "MGW-01", address: "10.1.1.50", port: 2427, domain:
"mgw" }
]
config :omnimsc, :media,
gateway: "MGW-01",
mode: :mgcp
MGCP [][]
0
a0 a0 0 oo oo
MGCP [JJ00000 UDP OOOREC
listen port integer 0 2727 3435 [] 2.2 JO0O00 6 Jono MGCP
Uo00doo0odoo
gateways list(map) [ [] 000000000
0000
0] 0] 0] (] 0]
name string a - OO000CO000CO000CO00a
address  string 0 -- 0000 1P 000
port integer [] 2427 0000 MGCP 00

domain string 0 --

00000000000000000 aatn/ 1emgw [



jooo

0d 0d ad 0o

: 00000000000 MGCP [0 Megaco 000000
gateway string (]

name (000
0000000 Omgep 00 RFC 3435 [J :megaco
mode atom [
00 ITU-T H.248[]
SMSc

config :omnimsc, :smsc

0000 MAP MT-ForwardSM [] MO-ForwardSM 000000000000

config :omnimsc, :smsc,
address: "14155550300"

a0 a0 o0 00 0o
address string [ -- SMSc [NOO0E. 164 00000 MAP 00

config :omnimsc, :cdr

CDR [JJ CDR 000 3GPP TS 32.250 0000 CDR 000 ASN.1 BER [J[JJ3GPP TS
32.298000000000000 <NodeID> &lt;YYYYMMDD> &Lt;HHMMSS> <SeqNum>.dat([]



config :omnimsc, :cdr,
output dir: "/var/cdr/omnimsc",
max_file size: 10 000 000,
max_ records: 100 000,
rotation interval: 3600

0
1 [ 1l
0
output dir string [ "/tmp/omnimsc/cdr"”
max_file size integer [J 10,000,000
max_ records integer [ 100,000

rotation_interval integer [] 3600

il

config :omnimsc, :routes

0O0C0000D00oO0DOoEOooobodooiodobioootidoodooobiooo00

ad

CDR 00000
NN

BEAM [J0000
0oob00otood
oo

CDR 000000
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0oooooa
CDR 0000

00000000000
Oo0oo0o0oon
00000000000
00000000
CDR 000



config :omnimsc,
%s{prefix:
s{prefix:
%s{prefix:
%s{prefix:

10},

s{prefix: ""

]

0d

prefix

type

priority

peer

trunk group

point code

cic _range

transport

:routes, [
"000", type: :sip, peer: "Default-GW", priority: 100},
"04", type: :local, priority: 50},
"02", type: :local, priority: 50},
"001", type: :sip, peer: "International-GW", priority:
, type: :sip, peer: "Default-GW", priority: 1}
I
0] ] 0] 0]
string 0 O0do0o00000oo0 "+ DOo0000000000c
Iheee
atom M [0 :local[]:sip[]:isup[]:transit[]
[J :sip with failover(]
integer 0 10 O0000000000000000000000000
0 SIP 0000000 type [ :sipQ:sip_1i [
string [ :sip with failover [OO0O0O0O00 SIP |
0 O
0
string { ISUP 0000000 type O :isup 0OOCO
0
[integer, [0 [0,
integer, o o, ISUP 000000000
integer] 0 0]
{integer, Gy
ISUP
integer} 0 31) OU0000o0o0ooo0
atom 0 :udp  [JO0O0O SIP 00000



0000000 REST APIOPOST /routes[IDELETE /routes [0 Web Ul 00000000O000000
0000 O

MM [

config :omnimsc, :mm_info

00000000D00000000 MM 000003GPP TS 24.008 ] 9.2.15a (0000000000C0000

config :omnimsc, :mm _info,
network name: "Omnitouch",
short name: "OT",
timezone offset: 0

0 00 B 0 00
N00000000000000
GSM 7
network_name string 0  "Omnitouch" LINERELY
[J3GPP TS 24.008
10.5.3.5a[]]
string . 00000000 nil OO0 MM
short name _ N nil
0 nil 00000000
UTC 0000000000000

000000UTC+5:300000

0 22QuUTC-50000000
-20[]0 3GPP TS

24.008 10.5.3.8 (]
BCD[]

timezone offset integer [ 0



MSC []

config :omnimsc, :pool

00 3GPP TS 23.236 [ MSC-in-Pool 0000000000 MSC 0000 A-Flex 00 BSCOOOOOO
0000000

config :omnimsc, :pool,
enabled: true,
pool id: "POOL-0O1",
nri bitlength: 10,
nri values: [1, 2],
members: [
%{name: "MSC-02", nri values: [3, 4], address: "10.1.1.2",
port: 2905},
%{name: "MSC-03", nri values: [5, 6], address: "10.1.1.3",
port: 2905}
]



to ] o0 00
enabled boolean ralse D000MSCOOOOD false
0OoMSC 00000000
ool id e e 00000000 enabled [
- . true J0QV0
TMSI
nri bitlength integer 10 1 bobooDoooooo0n

nri values

list(integer)

[]

Ho00o0o00o00on

0 MSC 00000 NRI 000000
00000000 enabled [
true (000

00000 TMSI [ NRI 000000

null nri integer )
NRI (00000000000
00000 MSC 000000000
members list(map) [] name[Inri values[]
address [J port[]
(00000 NRI'OOO0O0OCOCO [
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config :omnimsc, Omnimsc.Overload

H0000000000CCO00000000000EOO00000000000000 GSM 42000000000 admit?/0
00000000000 persistent_term OOOOO0O0



config :omnimsc, Omnimsc.Overload,
max calls: 10 000,
max_subscribers: 50 000,
max_process count: 500 000,
max paging rate: 1 000,
check interval: 5 000

a0 a0 B a0 oo
max_calls integer [ 10,000 OO0000000CDO0OO0000
max subscribers integer [ 50,000 0000000 VAR 000000

max_process count integer [J = 500,000 BED\/DSDSD;;SM VM 00000

max_paging rate integer [ 1,000 UO000000000000000

check interval integer [] 5,000 000000000000O00000ooO

0000000000000 [:omnimsc, :overload, :state changel {UUO0OUO0000OOCO
[

SGs / CSFB

config :omnimsc, :sgs

00 SGs-AP JI000O0O0000O0OCSEBOOOO LTE MME [0 SGs 000000 3GPP TS 29.118([]

config :omnimsc, :sgs,
listen port: 29118,
vlr name: "vlr.omnimsc.local"
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00 MME [] SGs-AP
000 SCTP 0000000
listen port  integer [ 29118 29118 [1 3GPP [JO0

00000000 e doo
SGs[]

[0 SGs-AP 000000
000 MME [ VLR 00

vlr name string 0 "vlr.omnimsc.local" OFQDNOMME 00
000000000 VLR
1
00 SGs 000000900000 CSFB 00000000 O

USSD

config :omnimsc, :ussd

0000 USSD O0000o000oCO00o0O000OOn00000 UssSh 00oooon *1ee# OO00COOO
codes: :all OU0000O0O0OCOOOO

config :omnimsc, :ussd,
gateways: [
%{name: "Balance", address: "14155550300", ssn: 147, codes:
["*100"]},
%{name: "Recharge", address: "14155550301", ssn: 147, codes:
["*123"]},
%{name: "Default", address: "14155550302", ssn: 147, codes:
:all}
]



USSD (000

gateways [JU0O00O00OCOOCO

00 00 ] 0o 00
name string 0 "unnamed”  [JJ00000O0000000CCOOOOO
. 00 MAP USSD 00000000
address string [ --
NE.164 000
ssn integer [ 147 000 SCCP LUO0O0SSN 147

000 USSD SSN[J

U : 000000 USSD 0000000
ist(string) []
codes 0 rall ["*100", "*101"] (00000

rall
rall J0000000CDOCO

[0 USSD 0000000 €€ 0000000 [

Juo

config :omnimsc, Omnimsc.Emergency

00000000000000O00 PSAP 00000 3GPP TS 22.1010

00000003GPP TS 24.008 §9.3.8[000000 BCD {0 IE — 000 CC fU00000D0000000O
OmniMSC 0000 psap_address 0000O0CCOOO0000 SIP INVITE [0 URIOOOOOCCOOO
0000000D000000O0000 S!P 0oooooa

config :omnimsc, Omnimsc.Emergency,
numbers: ["112", "911", "999", "@6O", "110", "119"],
psap address: "000",
allow without sim: true



[ 1l [
[
[II112II’
II911II'
b -L t( t . ) |:| ||999||’
numbers ist(strin
g IIOOOII'
"110",
II119II]
psap address string 0 "112"
allow without sim boolean J true
Web Ul

config :omnimsc, OmnimscWeb.Endpoint

0o
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0000000000000
ad
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0000000000000
I00000000000S!P
INVITE [J[] URI ]
ISUP IAM 000
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000000000000

00000000 siM Oa
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22.10100000000
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config :omnimsc, OmnimscWeb.Endpoint,
http: [ip: {0, 0, 0, 0}, port: 4000],
url: [host: "localhost"],
secret key base: "generate-with-mix-phx-gen-secret",
server: true,
pubsub server: Omnimsc.PubSub,
live view: [signing salt: "oMnImScLv"]



ad

http.ip

http.port

url.host

secret key base

server

check origin

pubsub server

live view.signing salt
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REST API

config :api ex

REST API [J api_ex JI0000C00000CCO0000CCO000OS!P 000COO00DO0O0000O

config :api ex,
api: %{

port: 8444,
listen ip: "0.0.0.0",
product name: "Omnitouch MSC",
title: "API - Omnitouch MSC",
hostname: "localhost",
enable tls: false

}
[
: REST API [J HTTP ]
port integer 0 8444
0oaa
Usiendp | sy | 0 F0.6.0.6" API 0000 P 000
product_name string [ "Omnitouch MSC" 0 Swagger Ul 0000

00000

"API - Omnitouch

Swagger Ul 0000

title string

MSC" 0]
hostname string "localhost” APl URL 000000
enable tls boolean false 000 API 0000 TLS[
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Juoooonod

# config/runtime.exs
import Config

config :omnimsc, :msc,
point code: 500,
global title: "14155550100",
name: "OMNIMSCO1",
msc_number: "14155550100",
vlr number: "14155550100",

mcc: 313,
mnc: 380,
lac: 0x1092,

allowed a5: [:a5 1, :a5 3]

config :omnimsc, :hlr,
address: "14155550200",
point code: [3, 14, 2]

config :omnimsc, :vlr,
hlr adapter: Omnimsc.VLR.HLR.Live,
auth required: true,
tmsi realloc: true,
num_auth vectors: 1

config :omnimsc, :m3ua asp,
enabled: true,
local ip: {10, 5, 198, 200},
local port: O,
remote ip: {10, 179, 4, 10},
remote port: 2905,
routing context: 10,
point code: 500,
network indicator: :international,
receive watchdog: true

config :omnimsc, :sip,
signaling address: "10.5.198.200",
listen ip: {0, 0, 0, 0},
listen port: 5060,
transport: :udp,



peers: [
[name: "Default-GW", address: "10.1.1.50", port: 5060,
transport: :udp, codecs: [:pcmu, :pcma],
max_ channels: 100, options interval: 60],
[name: "International-GW", address: "10.1.1.51", port: 5062,
transport: :udp, codecs: [:pcmu, :pcma, :amr, :amr _wb],
max_channels: 500]

config :omnimsc, :mgcp,

listen port: 2727,
gateways: [
%{name: "MGW-01", address: "10.1.1.50", port: 2427, domain:

Ilmgwll}

]

config :omnimsc, :media,

gateway: "MGW-01",
mode: :mgcp

config :omnimsc, :smsc,

address: "14155550300"

config :omnimsc, :cdr,

output dir: "/var/cdr/omnimsc",
max_ file size: 10 000 000,
max_records: 100 000,

rotation interval: 3600

config :omnimsc, :routes, [
%s{prefix: "000", type: :sip, peer: "Default-GW", priority: 100},

%s{prefix: "04", type: :local, priority: 50},
%s{prefix: "02", type: :local, priority: 50},

s{prefix: "001", type: :sip, peer: "International-GW", priority:
10},

%s{prefix: "", type: :sip, peer: "Default-GW", priority: 1}

config :omnimsc, :mm info,

network name: "Omnitouch",
short name: "OT",
timezone offset: 0

config :omnimsc, Omnimsc.Overload,



max_calls: 10 000,
max_subscribers: 50 000,
max_process count: 500 000,
max paging rate: 1 000,
check interval: 5 000

config :omnimsc, Omnimsc.Emergency,

numbers: ["112", "911", "999", "00O", "110",

psap address: "000",
allow without sim: true

config :omnimsc, :sgs,
listen port: 29118,
vlr name: "vlr.omnimsc.local"

config :omnimsc, :ussd,
gateways: []

config :omnimsc, :pool,
enabled: false

||119||] ,
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OmniMSC Remote Exchange

IAM (Initial Address Message)

>
« ACM (Address Complete Message)
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« RLC (Release Complete)
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OmniMSC HLR

MAP UpdatelLocation (IMSI, VLR number)
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MAP InsertSubscriberData (subscriber profile)
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MAP SendAuthenticationinfo (IMSI, num_vectors)

Auth vectors (quintuplets or triplets)

Store vectors in VLR
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