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Jauluss MPTY

ke OmniMSe Media Gateway Party B Party C

Active call with Party B

HOLD [put B on hold)

MK {B-lmg: recvonily)

Haold Acknowledge

SETUP (new call to C)

"
Maormal MO call setup to Party
LAM/INVITE
: "
ANM200 CHC
N S, S S
Connect
Active call with C, B on hald
BuildMPTY (invoke)
Create conference bridge
Create conference context
MDCX (&-leg -> conference)
MDCX (B-leg -> conference, sendrecv]
MDCY (C-leg - = conference)
3
BuildMPTY return result
-
Al three parties in conference
Subscriber may add more parties
Mobile Station . .
(Conference Contreller) OrmmaMSC Media Gateway Party B Party C

95 MPTY

s9ixi Y MPTY groz soiuig b pamid| (8 LW Guadl 135 o a5 ¥ (g9 feuli (usSi s
035> wldat o dollSo JSI wlaleall MPTY adlo)l.

ECT (ruadl wladiSall LLg)

oty ECT 3 lsal 139 JLa¥l oo wli¥l o5 o opiallSo das s I iiallGPP TS
24.091. xx 63>y adlro anallKog 62>y alosis aolSo o iinall o) 085 Of wx ECT. pi
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J.ul.luﬁ ECT

Mobile Station

‘ Party B ‘ ‘ OmniMSC ‘

(Transfer Controller) Media Gateway Party C
‘ Active call: MS <-> B ‘
‘ Held call: MS <-> C ‘
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 return result
Release MS radio resources
CLEAR COMMAND
‘ B and C remain connected via MSC/MGW ‘
‘ CC FSM maintains transferred call context ‘
‘ Party B ‘ ‘ OmniMSC ‘ Mobile Station Media Gateway ‘ Party C ‘ ‘ BSC ‘

(Transfer Controller)

o29S ECT

Soiy Y ECT doas cleaiwl W o daad 8o JSJ aSolw o ol fenl (eSS e ECT

adloyl.

CCBS (I jiuire ]| wladlSall JLoS]
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59 CCBS

Party B OmniMsE e Media Gateway Party ©

Active call: MS <-> B

Heeld call: MS <-= £

ECT {invoke}

Validste: one sctive + one held call

MDCX (B-leg -= C-l=g bridge)

MDCX (C-leg > B-l=g bridge)

DLCK (&-leg, MS connection)

ECT retwmn result

Release M5 radio resources

CLEAR COMMAND

WS ix disconnected
B and C remain connected via MSC/MGW

OC FSM maintains transfermed call context

Party B OmniMSC “:ﬁ:cﬁ:ﬂm Media Gatewsay Party C

u9S; CCBS

eSS ey CCBS wx config :omnimsc, :ccbs:



:max_queue size integer

:request lifetime ms integer

:recall timeout ms integer

< ladSall Jug

P BT

180 000

30 000

J..o_g."
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HlUaiW anl GlaJl cassll
LoVl el cuzy i
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Sl Lo Jaudaws

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 ‘

MS is released
Party A OmniMSC

Called Subscriber
DN | CON | [ IO &

doxs s aodlSo JSI 05leaiml ai fenli (usSs wle wlallKall Ligs sgiz Y CD adlioyl
anidl] al> 4o JY5.

Deflection Target

CSECTON | RO PN | LON | BRVPA ¢

olallSo 828 e blaxll Jiitel) saziol] @l Sall moms CS 3 ,lkza) oy aiol jioGPP
TS 23.135. ¢ walix 1sn MPTY (wigoll): wle aollSo JS (sgizs iooamial] wlodSall (s
all plazxiwl olalSall o Jiudl Juisall pois . Jbiume 9o HOLD/RETRIEVE.
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HLR/JwwYl. tmax_calls. J uiedl oy i colo go doraoll:

aolzoll goill ol iVl ol

aiol jia)| & ladSall 3a2) uadVl 2=l CS
il o I iiell HLR. 83>y a0l
2 83a%0 dousll Lasles Sllg Jalasin
7 0,28 sllbo uuasi
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0 flash override

1 flash

2 immediate

3 priority

4 routine

5 spare 3

6 spare 4
o295 eMLPP

J..a_,."

a8)sl Llel (Flash Override). wlalwll jaase
is,)lelall ayilogll.

Flash. ouSamsdl/aesSal ogsuall 5US) Lovako.
au Sl l/aosSl) adle ayglsl .5 99
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3 bliz| sgimo.

4 Lblisl sgims.
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REST
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Gslg OpenAPlI
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GET

GET

DELETE

POST

POST

S Lol

/api/subscribers

/api/subscribers/{id}

/api/subscribers/{id}

/api/subscribers/{id}/actions

/api/subscribers/{id}/ss
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DELETE /api/calls/{id
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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 ‘

=== Active Call ===

REL (ISUP) or BYE (SIP)

DTAP: DISCONNECT

LCX




RELEASE

DTAP: RELEASE

DTAP: RELEASE COMPLETE

CC FSM: - null
CDR written

SIP/ISUP Trunk OmniMSC BSC

les > yiamly aollSall, bolai>VI

Hliso) o9 dlowin daadlSo Colidiwlg $ulei I yiinal) lge s jiwly dalSall blaisY] moy
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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)

—

Platformm OmniCharge OmniRAN OmniCall OmniCore

Start paging timer |

v ayyall Xp

Paging Response

COMPLETE LAYER 3 (Paging Resporrse)

Authentication
—

Cipher Mode Cammand

Cipher Made Camplete

DTAP: SETUP (ta UE)

CC FSM: null —+ call_pragant

Call Confirmead

DOTAP: Call Confirmed

ik

CC F5M: call_present - ma_term_call_canf

CRCX {A-side, recvanly)

L

Ok 200
PPN R R r—
Assignment Reguast
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

DTAP: RELEASE

DTAP: RELEASE COMPLETE

CC F5M: — rull

CDR written

SIFFISUP Trunk OmniMSC BSC LE MGW

alw, iz HOLD (o UE cuymiws . wlalzo sl ile MSC L HOLD ACK of zlzil ais
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REJECT.

VI samio joisall (MPTY)
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Media Gateway Party B ‘ ‘ Party C ‘
‘ Active call with Party B ‘
HOLD (put B on hold)
MDCX (B-leg: recvonly)
Hold Acknowledge
SETUP (new call to C)
IAM/INVITE
ANM/200 OK
Connect
Active call with C, B on hold
FACILITY (BuildMPTY invoke)
Create conference context
MDCX (A-leg - conference)
MDCX (B-leg - conference, sendrecv)
MDCX (C-leg - conference)
FACILITY (BuildMPTY return result)
‘ All three parties in conference
Media Gateway Party B ‘ ‘ Party C

HoldMPTY. RetrieveMPTY. SplitMPTY

izlin avlo| wldee OW Guioll s U5 wigall clin] > =on:

arlosll sl

HoldMPTY szl WY gz gaumy LUauYl s 9 JolSIL yoisell giay
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RetrieveMPTY

oisall.

aia .dilze dladio dallo ] aisell o I35ly Bl 7 sy
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Jo; DTMF

esss OMNIMSC wloxi Jaiy DTMF Jw s . laxdl il (] 9ol Jl dg=lg o UE alw,
START DTMF (3GPP TS 24.008) 9 jiss .08 Jl e 5952 CC FSM 4 gall Je UE xusig
sloi S| 28l auz g5 SIP.

‘ UE I OmniMSC (CC FSM) SIP Peer
START DTMF (digit)
START DTMF ACK (immediate)
SIP INFO (application/dtmf-relay)
STOP DTMF
STOP DTMF ACK
‘ UE I OmniMSC (CC FSM) { SIP Peer ‘

o> paxiuy SIP INFO sgixoll £6i application/dtmf-relay .sa0llg 8 LYl Jgi> go
Juw i MSC START DTMF ACK J| jgall (Je UE julas alxiwl [ Uail ggs SIP: cuizis oo
Jii g0 Joledl iy .0l Slwo e woall galnai DTMF a3g; > dollSo als> sl 9
bl il Jlasl.

&, Uall o lodiSoll

aiuiSs . aye)gl Wiy axllro & lall wlalSall ilis MSC ggi W5 (o a,lall wlal Sl
allw, CC Emergency Setup (3GPP TS 24.008 §9.3.8. 0 alw_J| £9:X0E) b g4i9
dox> CM (:emergency).
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psap address g jlwoll Jgrz 9 caxdl Jaio 09,5 usSallRequest-URI 5 Lol SIP
INVITE &s)lglall wladzo le Jguaxl) slail . olall.

I;I‘_unﬁ.‘mnl:Lll.‘ECnntrnllcr;l CorrmnidSC M dia Gateway Party B Party C

Actree call with Party B

HOLD (put & on hoid)

MDCX (B-heg: recvonly )

Hold Acknowledge

SETUP {new call to C)

|AMIMYITE
AMM200 DK
- 1
Connect
-
Active call with €, B on hold
FACILITY {BuildMPTY innokoz )
Create conference context
-
M (Adeg - conference)
-
MOCY (B-leg = conference, sendrecy)
-
MK (Codeg - conference)
FACILITY (BukdMPTY returm result)
&l three parties in conference:
LUE
{Conference Controller) Cormid 5C Media Gateway Party B Farty C

als laloxo FSM CC

5235 FSM CC (ol Sall (b pSamill axgiiodl alxll all) jue algamo 62>ly a0llSo sL> 6,95

3 bzl B9y 6,513JIGPP TS 24.008. wl,lus J i MO g MT U5 leisly anilis oYl o

5 aoilly oaally il aalSall dls .aslixo wYlnl N5 oBSC/RNC (b asi o dworsll
il - oSl azg) (b alasind] o lod(Sall axiio.
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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




acllSo VL MT

UE OmniMSC (CC FSM) SIP Peer

START DTMF (digit)

L 4

START DTMF ACK (immediate)

F 3

SIP INFO (application/dtmf-relay)

P
-

STOP DTMF

.

STOP DTMF ACK

[

UE OmniMSC (CC FSM) SIP Peer

JLasVl =i

agzls Jlail 01ris @iy loxis A (gue «ssl )l bl I Juiws BSC. Jaidl Juias i), Juw s
MSC-A @ax> connection lost gz J] FSM CC JS po4; . iinell [3g dlowi o)l FSM
CC Lzl il (e 03,150 Mol ol Ian aliy (SIP BYE ol ISUP REL) &lgy wYlailg
Lslwgll (MGCP DLCX). aldl ] Jsii o5 null wiSs9 CDR.

b IS 9000l lue 0l ais laslwoll of lasdl cils e 5)ls0 sl wumi pas s yosay
Jolsis .g8gi0 FSM CC go connection lost cliiwl al> sl 9 null.

&o Jiiuall Jmuy MSC. ga=is MSC cuoxiy pgiig J il asgd jo HLR.



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

J=b Ja; MSC

ou alosin ded8e Jai BSCs juai lgoaxy MSC.



n Source BSC OmniMSC Media Gateway

Target BSC
Active call in progress
HANDOVER REQUIRED
HANDOVER REQUEST
HANDOVER REQUEST ACKNOWLEDGE
MDCX (switch A-side to target BSC)
HANDOVER COMMAND
Handover Command (RR)
Handover Access
Physical Info
Handover Complete (RR)
HANDOVER COMPLETE
CLEAR COMMAND
CLEAR COMPLETE
Call continues on target BSC ‘
“ m m Media Gateway ‘ Target BSC

Jegs; MSCs

e dlai aallSo Jas OMNIMSC (MSC-A) J] MSC xgiams (MSC-B).



!

orm  OmniCharge OmniRAN  OmniCall OmniCore Qi

v v - v «+5GC

’/,,,-""'

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 |




SRVCC (amgeall wladSall as,l joianl
s> lgll a1 juc)

4o)lSs Jii VOLTE Jlxo o IMS/LTE Jlxo J| CS 3 lia) B5sGPP TS 23.216.

UE (VoLTE)

‘ Active VOLTE call, LTE coverage degrading

[ -]

OmniMSC

‘ Target BSC ‘

Media Gateway
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)
‘ Voice call continues in CS domain ‘
‘ SRVCC complete, CDR updated ‘
\I| Media Gateway ‘ Target BSC ‘

UE (VoLTE)

alouwlgs 6 3920 aollSe CAMEL (Jcslas

SCP)

Jelis go aallSo BCSM oo (sllaiall CAMEL (O-BCSM) 3 Lol G59GPP TS 23.078.



UE BSC OmniMSC gsmSCF (SCP) PSTN GW

DTAP: SETUP

Check CAMEL subscription

Match service key trigger

‘ O-BCSM: DP collected_info ‘

CAP: InitialDP

‘ CAMEL FSM: waiting for SCP ‘

CAP: RequestReportBCSMEvent

CAP: Connect (modified called number)

‘ Apply SCP instructions ‘

Call Proceeding

IAM/INVITE (SCP-modified number)

ACM/180

Alerting

O-BCSM: DP route_select_failure (if any)

ANM/200

Connect

CAP: EventReportBCSM (O-Answer)

Active call

DISCONNECT

DISCONNECT

CAP: EventReportBCSM (O-Disconnect)

CAP: ReleaseCall (or Continue)

REL/BYE

RELEASE

‘ CAMEL FSM complete ‘

UE BSC OmniMsC gsmSCF (SCP) PSTN GW

Jauluwi lalase MPTY (BuildMPTY)

(G99 yoido 9 Loglasy pi «pinl Ko slinl, J yiinall poi; .3, LbY] 833200 aibe dallSo slac]
3 ,L=aJGPP TS 24.084. Slail iopeSall.



w dypmll XA

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)
DTAP: Auth Response
Verify SRES
i
—

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

P

MAP_UPDATE_LOCATION ack

R
Allocate new TMSI
"
-—
DTAP: LU Accept (new TMSI)
TM5l Reallecation Complete
DTAP: TMS Reallor Complete
WLR: confirm TMSI
-—

LU FSM complete

CLEAR, COMMAND

CLEAR COMPLETE

UE B5C OmniMSC HLR

Jaulaws lodosie ECT (aod Sl Jas
s sall)

3 e oo JSUWI I niall g cuns oxdslo on el aadSall Jii JauGPP TS
24.091. ol sepeSall.



Party B ‘ ‘ OmniMSC ‘ (TransferUCEOmm”er) Media Gateway ‘ Party C ‘ ‘ BSC ‘
Active call: UE <-> B
‘ Held call: UE <-> C ‘
ECT (invoke)
Validate: one active + one held
MDCX (B-leg -> C-leg bridge)
MDCX (C-leg -> B-leg bridge)
DLCX (A-leg)
ECT return result
Release UE radio resources
CLEAR COMMAND
B and C remain connected via MSC/MGW
Party B ‘ ‘ OmniMSC ‘ (TransferUCEontroller) Media Gateway ‘ Party C ‘ ‘ BSC ‘

aadlSo Juulsi lolaso MT ,.c CSFB

o Juaie I ikine ] dgzio dallSo LTE 3 Lzl la9g 6 L@@ J| >l ucGPP TS
23.272. pgsi MSC dgzlg e el SGs. g>lig UE 2 JIG/3G. e a8l joimsg
agzle A. Juolas e Jguaxll SGs. ol



UE Source BSC OrmniMSC Media Gateway Target BSC

Active call in progress
HANDOVER REQUIRED
-
Evaluate target cell
HANDOVER REQUEST

HANDOVER REQUEST ACKNOWLEDGE

MDCK (swilch A-side to target BSC)

HANDOVER COMMAND

Handover Command (RA}

Handower Acoess

Phiysical info

Handover Complete (RR}

HANDOVER COMPLETE

CLEAR COMMAND

CLEAR COMPLETE

Call continues on target BSC

UE Source BSC OrmniMSC Media Gateway Target BSC

aollSo Juuluwi laloxo SIP-I

1€ 63l dallSe SIP-1 trunk go ISUP lisal (399 calse ITU-T Q.1912.5. Jax, INVITE
wle sgizy ¢35V samie Buwz SDP oISUP IAM. Juolas (e Jguaxl) SIP-1, lail



Media Gateway

UE BSC OmniMSC SIP-I Peer

SETUP

DTAP: SETUP

Route -> SIP-I peer

CRCX (trunk-side)

200 OK (RTP)

Build IAM from CC parameters

INVITE (multipart: SDP + IAM)

183 (multipart: SDP + ACM)

MDCX

DTAP: Alerting

200 OK (multipart: SDP + ANM)

MDCX (sendrecv)

DTAP: Connect

Active call

DISCONNECT

DTAP: DISCONNECT

BYE (ISUP REL)

200 OK (ISUP RLC)

DLCX

Media Gateway

UE BSC OmniMSC SIP-I Peer

yore aollSs ISUP Il SIP

o sis aalSe ISUP trunk ulaig SIP. 6 jglxio FSM CC.



OmniMSC
ISUP Trunk (Transit Module) SIP Gateway

IAM (called number)

Route lookup with source context

Transit route matched:
ISUP -> SIP

Number translation (if configured)

Codec mapping (ISUP TMR -> SIP SDP)

SIP INVITE

Transit handler started

100 Trying
ACM
180 Ringing
Already sent ACM
200 OK
ANM
ACK

Voice path established
(RTP bridged at media gateway)

REL

BYE

200 NK



ISUP Trunk

RLC

Transit complete

OmniMSC
(Transit Module)

—ww

SIP Gateway




CAMEL / CAP

swiis aigig)l 03b iai CAMEL (Jgomall jnoll glaioll damxoll lilail) (o
OMNIMSC. ,ls> axllzog caorsdl gulio 01sSs 5 (o Loy CAP. e oSl bolaig BCSM,
J angerall wllaslly CAP, Jais TCAP.

abowlgs abiis ot 53l o ladSall Jukuss balaxo le Joaxl CAMEL (InitialDP.

Connect. EventReportBCSM). aosMo auasS a9 120l . ail

e Miito CAMEL Jgia) . sl (801 Jls 8935) axzeill cwll las 3 CDR
o aslsio]l CAMEL (FurnishCharginglnformation. cause for_term). ail
dod> puwilao (oS . CAMEL. lail.

aole 6 la

99; CAMEL &Sl aSuidl wloxs uini) agamall cailogl (aliinal 15Us] (IN) aSuiv Lsle
GSM/UMTS Jaos, .amwlwYl OMNIiMSC S gsmSSF (wloas Jys=i aaslog GSM), Je laisg
go 9SMSCF (2,5 (wloss 9 eS| dirdoyg GSM. puwly Loyl 499 ,20)lg SCP) oyaiil
verds oL,V daz s i Gamall pridl Jio (risi)l cdsll (8 wlalSall (8 @Sl wloxs
apiol 418V dwolsl o Suidly «wlol Sl

oSz, gSMSCF J| wladdsi Jlw,)] sl of wldSall daxlleos 8 OMNIMSC blai 9
awlwd| aalSall &> g590i (paio 83332l CaxisSIl (BCSM). pga; OMNIMSC (e EMYL
51 850 wlalSall wlasl gSMSCF 08 4 JLaiVl o) oiwl) dolivall wloddsill 3419

(ol arkas ol Sall slgs] ralizo.

oSl o LiST o Jhail Jiie S 0650 Ol Koy CAMEL ,uc 8 jg=all MAP INSERT
SUBSCRIBER DATA ¢, HLR. Jl il (paiai, CAMEL dox3 >3z s3lg cdexs gliae IN Ll

Olsics b5lexiwl iz GSMSCF (sl olgisd]) Juolgill.

S alasi Juis | aollSo 5355 loais CAMEL (Jio collected info wlollSe) MO gl
terminating_attempt_authorized wlJa) MT). gaxi, OMniMSC Jluwl wlly oo



CAMEL s niollas aoxs gliso ls gindl ai 13] . kol awlxll OMNIMSC s> CAP
&o 9SMSCF aloc Juw g InitialDP.

IliioV] aoleo

o3l Tlids

olgic gsmSCF

) Kol daxlleso
apol 191

aoils TDP

al> .o CAMEL

o gll

dox> 333 quwo 028 IN (aSuil) 2 4 gamall ozl 1 Jio
aviol yi9Y1 aolxl)

J allel olsis)l SCP Juolgill

olS 13] £L,>Y1 SCP zlio &t :continue call ol
:release call

ILuiY Isg 6 5emall oMol e oSl blas aosls

al> .0 CAMEL (4 o .3 .2 .1 al> o)1) dogsa0ll

olS 131 gsMSCF ,lg> Juind ol zlio ,ut TCAP. pgi; OMNIMSC axlles sl 2| Gulai
il lly go aveli9Y] wla)Kall CAMEL I ikiually awll.

Jelas JS Jass CAMEL lg=S CAP alolso J5l> Jaiwo TCAP. Jelas all> lg=ll gty SSF-
SCF ¢o INitialDP slg¥l s



Additional instructions
received

idle

?

Call triggers detection
point

o

[ idle

—

InitialDP sent to gsmSCF

‘ wait_fur_instmctions}

— N T

EventReportBCSM sent

gsmSCF instructions _
received

N

processing Timeout / TC-ABORT

TC-END received
ReleaseCall receivea

terminated

I

allJl ogll

slac] ai ccadSIl alndi Juaiss o5 INitialDP

wait_for_instructions  Jlw,] o5 InitialDP. alxiwl jUail 9 gsmSCF

processing wladsi 35 gSMSCF (pxuidl ulni . JLail )l joiwl)

terminated aloleo W] i 1 JoiSo Hle=)l TCAP



wllece CAP

acx OMNIMSC J aJWl o llas)l CAP aoxs Jelad CAMEL 3 al> ,allg 2 al> all.

SSF JI SCF (OMmniMSC | gsmSCF)

P N | ool

InitialDP clito) aallfall wloleo go leladu pf 0lS alats 02 el
(&9g0ll wloglo ol g4« Juaiall/ Jaioll 08 ]l 1doazl
oY) axbite i alaii (9 aallSo &> o

EventReportBCSM 20 . 3> ¢ &
Olaodl s ] Jiws woadsadl o JlassVl

ApplyChargingReport 97! 129 waalllell 620) il arlos ans oo el
oo aglhall aalSoll wloglso e aly gSMSCF (50

Calllnf tionR t
allinformationRepor LV s raallSall)



SCF | SSF (gsmSCF _JI OmniMSC)

adosll

Continue

Connect

ReleaseCall

RequestReportBCSMEvent

ApplyCharging

FurnishChargingInformation

ResetTimer

SendCharginginformation

CallinformationRequest

o gll
JaJ&Jl Al 9 o ldKall axllzo liiuwl BCSM

23 Gz 3) line agzs a8, L] aallSall azss
(awio],19Y] dol] aSeidl axzos

2220 cuw oy go aod Kol slgil

BV aldiuell GlasYl kel oSl bl pudws
(il . JLas @ @I

i d0)So 830 wadl) pouidl wledzo §ulas
(o=l

9 lgisoiad 4> Guantits govidll @ bly puais CDR

J blil pxe cdso ousi sole] SSF slgiil giol
ax)lao slil cdgll SCP alyglall

lgonall alaxall (] gl axpai wlogles Jlw|

tlei] 2 leis Y atd anllSall wlogleo wallo
PONILN]

s bla; O-BCSM

wlalKa) a5 liall caisIl blai adoYl auwlwY] il Sall al> g350i 233 MO [ Lizal s

3GPP TS 23.078.



o_null

MO call initiated

[ collect_info ]

Digits collected

[analyse_info]

Number analysis
complete

Remote party alerting

Remote party answers Route select failure

Called party busy / no
o_active party v/
answer

Either party disconnects

[o_disconnect]

O]



sl alaa; all> BCSM Jrainodl

collected_info (DP 2) collect_info 28,1 Juls Jud vaslio alsaall o6,V

analysed_info (DP 3) analyse info  azgidl ¥ (JoiSo o9 JI Jud=i

route_select failure (DP , b o xo90 V) azgidl Juiws
routing _

4) (b jus julai «Josriino

o_called _party busy (DP , .
o_alerting Jeziino Jaiall 9 lall

5)

o_no_answer (DP 6) o_alerting eddall oo cuny Y Juaiall Lol
o_answer (DP 7) o_active cuny Juaisdl L9 ,lall
o_disconnect (DP 9) o disconnect  Jlaw¥l Iy b sl

tuisS Loles T-BCSM

el Sa) > liall cass)l blas aslei! amlwIl aallSoll al> £3g05 33 MT.



rm  OmniCharge

-

-

Remote party alerting

o alerting

Remote party answers

o active

T

-

T

MO call initiated

4

collect _info

Digits collected

4

analyse_info

Number analysis
complete

routing

—

Called party busy / no

answer

Either party disconnects

\

OmniBAN  OmniCall OmniCore Qi

Ad +5GC

Route select failure

o _disconnect




sl alaa; all> BCSM

terminating_attempt _authorized

terminating_attempt authorized
(DP 12) B -
t busy (DP 13) t alerting
t no_answer (DP 14) t_alerting
t answer (DP 15) t active
t disconnect (DP 17) t disconnect

Ja; TCAP/CAP

oMl

MT. s
sl

O lall
Juaiall

N
Juaiall

wuzy Y
O, lall
Juaiall

JL@-W

wldac pii CAP wl)lg> e TCAP (wibleodl wljnd §ulas £ 55). d0gS 900 poiws illg
Jai SCCP/M3UA/SCTP. pozxivwy OmniMSC M=o BER sa>9 jus ple TcapDecoder

Jul=xi) TCAP o CAP PDUS s5,15]1.



Jaill aales

SSN (a3 ¢ gsmSCF)

SSN (=

MSC/VLR/SSF)

Slg> g5 TCAP

ol

Sl §luw

146

IS (TC-BEGIN. TC-CONTINUE. TC-END)

ASN.1 BER (amwlwdl juo,il xclgd)

CAP v3 .0.4.0.0.1.0.50.2 .0.4.0.0.1.0.50.1 :lnas9
0.4.0.0.1.0.50.3

Olgic gSMSCF J rallall olgisll oz i s agzsi pis imalle Olgic 9n SCCP saic Ll
SCP. Laiiz, OMNIMSC alolza; TCAP lg> JS 630 Jlgko CAP. plaxiwl, TC-CONTINUE
5 loxll U515 ollasll Jsbid TC-END asMe).



a>l el

&> oll

3GPP TS
23.078

3GPP TS
29.078

ITU-T Q.771-
Q.775

ITU-T Q.711-
Q.716

3GPP TS
22.078

Olgisnll

CAMEL Phase 3 -- Stage 2

CAMEL Application Part (CAP)
-- Stage 3

oMo leoll wl a8

SCCP

CAMEL - ozl Cauos

asis CAMEL, 5905 BCSM.,
oSl ol

J5Ssigr juosi CAP: wlay yzi
ASN.1

Jlg> azllzo TCAP wMolzalls

Jid s, LYl Jlasyl TCAP

dox> wlllaio CAMEL



o ld Sl Juolas o Mauw

ol Kl Jwolas wMzxw plas daabgll 03 caai (CDR) 9 OmMniMSC 0 Omnitouch. i
wMuw cliw] CDR 3 ) lzo) 59gGPP TS 32.298 wloas groxd §u8ailly il guis 19439
lezo Jolaii il Slgadl Lows MSC.

Moy dilsiall (reSil wlalzo e Joaxl) CDR. wlilas] axaal Slail
CDR puwlio e Jouaxll . ail icugll agzly 9 Prometheus aalsioll
<Mz, CDR Sail Syl elasls.

o OMNIMSC oYz slisl CDR wMblros iogmall wlalSo) SMS, Labgall ol

Joxww JS Lasils . Jlg=idl &lasls CDR Ladgoll vasio )l lolall aoasdl Juoles «d iinall aon

Mo ga> ok 82>l9)l dlolroll £lg] s CDR los a5 aig E850 Lo g 6,513l (a8
Gamis wlalo I By90 ASN.1 BER 3 L 83aall el JSke) EsGPP TS 32.298.

oMxw plai Sy CDR (jiigSs (o

e wMauw gol> CDR - o &Yl Ly FSM wlshzls wola) Kol (19 oSl
&9gall cuyazi VLR, wlznllrog SMS. laeYl) alauiidl wladKall &IVl Loy, pody
Mo 9 (sl iV vamiidl CDR Jzuw g5 JSI Jusdai pl6,1 o9 alolS.

e &Mouw ailS CDR -- &Mz iy CDR go (o il e wlale (J] 6 ravinoll
cadoll 6,099 «oMmudl 2329 ozl e 2l wlalall 935 go Jolsil.

< Mouadl glgsl

283 OMNIMSC @z o @il glgiYl CDR. aodss 330 lgio JS ASN.1 J lEsg 62,8 TS
32.298.



aole
ASN.1

10

13

14

17

Joudl ggi

MOCallRecord

MTCallRecord

TransitRecord

MOSMSRecord

MTSMSRecord

SSActionRecord

LocUpdateHLRRecord

LocUpdateVLRRecord

RoamingRecord

o gll

ois . Jgoxall cailell oo dlinio dwigo dallSo

oy - Jgaxall Cailedl Lo daliue dgo dnllKo
dwigo dollSo il il bais §Las).

it yai ol ololSoll ogLiv] pi -yess aollSo

SMS sLisi| piy . gemell cailgll o Linio
6 w08 allw, < uitall Jw s Losis.

SMS yslis] e . Jgexall ailgdl (e doliwe
6 ad alw, J ]l Galy baic.

poiy loaic jlin] piy .axdlio] aoas sl 2]
adlo| daoxs sz sleamwl I il

gdgall cuams (HLR). wlsh,>Y bglis] o

Ssimio wle gdsall cuani HLR: el g
MSC/VLR.

gdgall cuami (VLR). olsl,>Y bgli] pi

Soi wle g8g0ll cuoxi VLR, ol s g
apaxiy ablasll wlis igisell @V slaio
TMSI.

o Jlezdl &Y bslis] ei . Jlex wias
MSC.



Jso> CDR

arigrall wladlSoll wMuw (MOCallRecord 4



MTCallRecord)

Jeaxll

served_imsi

served_msisdn

served_imei

calling_number

called_number

connected number

recording_entity

msc_address

msc_incoming_tkgp

msc_outgoing_tkgp

location

basic_service

seizure_time

answer_time

release_time

ool
IMSI o) o)l Jssiwl of Tay 31 & iinall
MSISDN (ceslgll p8,) paall & jiiinall
IMEI &0 vimoll dgozall wlazall
Juaiall 9 bl 05, (08, A)
9830ll ,ball p5, (08, B): oMz (58 29250 MO

ey g80ll 08l e calizg 138) Bled Luaioll 9 lall o5,
(Jog=ill

olsie MSC Jzuw Lawl s3Jl CDR
olsic E.164 J MSC

83,)l5)l boglazll 469020 ol

6 olall bglazll 4 gozo el

&gl adlnio jo, > 9 Loy 1Kol by 9 I iinoll @990
(LAC) ad=l ay524 (CI)

doal £95 233 53| dwig @V Il 03l o, o JEWI dors

ool glall UTC allw, pMiwl o5) aalSoll 53 o5 Loais
Glaeyl

i)l gllall UTC E,15 9%, 38) aalSall wals 5,01 o5 Loais
(alxoll ut o lo)(Sall

oo )] gollall UTC aallSoll slgi] oo Losic



Jea=dl

call_duration

radio_chan_used

cause_for_term

diagnostics

call_reference

sequence_number

ms_classmark

system_type

partial_record _type

J.ao_g."

Sio slg¥l Wl @Yl po ol vilsill anllSall 80
alxall ut ololSall.

(Jazo civai gl JolS Jazo) doarziumall gl sliall g
(koo el o ikl ISl dlles]) crens

oy taparsuin wloglzo GSM 04.08, Uas o, MAP, ol

dolSoll 3,9 (522 00 03,

6 xgall downstream

idgoxoll daxoll Casivai wloglao
Jswos)l &Suiw 950 GERAN, UTRAN, (g, 20 b ol

M) & QPVL CDR o3n <iilS 5] bo ] s 1as sl
il ol laswg iz



< Msuww SMS (MOSMSRecord ¢ MTSMSRecord)

JeaxJl o gll
served_imsi IMSI I yisuol)
served_msisdn MSISDN J yiiuol)
served_imei IMEI aJgoxoll wlasall
service_centre d0x> ;S yo ulgie SMS
recording_entity Ulgie MSC Jzuwwoll
location I iiuell gdg0 (LAC/CI)

message_reference dlw, gz r0 08, SMS (MO lnas)
destination_number  ag>g9 09, SMS (MO lass)
originating_number = Jw, 0 03, SMS (MT las9)
origination_time s o I glall SMS (MO) el 3T (MT)

sms_result orliws azis SMS: Lo ol (ol (8 Jiss gl



Jaxdl

served_imsi

served_msisdn

recording_entity

update_time

update_type

old_location /
new_location

old_msc / new_msc

old_vir / new_vlr

vir_result / hir_result

authentication_result

tmsi_allocated

IMSI 3 ,sall

MSISDN J siisoll (Moww VLR Lnis)
Jzwodl LS olgic

i)l glladl UTC gégall s

C1EPI RICSTER I TY-RUVAC SIICRISH 3 PRRUVAL SUVRC Y IFPY
IMSI. Jas ol IMSI

60axllg asludl gdgall wloglzo (wM=w VLR: LAC/CI)

oolis MSC sxlly asylwdl (wMzw HLR)

osolie VLR sx02llg aasludl (o Mzw HLR)

&dgoll cuazi sl z] axi

Jiws (wlgnio 2755 ¥) Jind irlx tadolasll an
losyais piy o) ol ((a85lanll (8 o lss) (M VLR

lna9)

dou9 TMSI Sb.?}” ,J)l? 6).7'3 UBIORT o |.)! 600>
(wMw VLR lass)

Ja> J=uwy cause_for term J Bog adWl pusll oy i o5 aad Kol slgi] cauw TS 32.298.



normal_release
partial record
partial_record_call _reestablishment

unsuccessful_call_attempt

abnormal_release

CAMEL init_call_release

management_intervention

< M>uww gol> CDR
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0o ol JSuin dalSall <lgi]
ol o sl i

J=w CDR oglis] i (s>
Jzuw) 8aoll disl ael(Sol
(lawws

ol 83L8] a5z Jw
2 RIleN]

BVl s anllSall slac| L
8 s o] Y Jsiie)
(aszsill

8 Uas senll Loyl ]
plaidl 8 Uas sl 1 JsSsis i

dox> dalowlg aollSall clgi] oi
CAMEL (o yolo 3Mb| SCP)

Jzx dawly daodSall slg] o5

sb golzll GenServer &lxsY &S 4o goz dlaiiS Jazs CDR. o &laoYl el lei] Jabiag
FSM el (Sall 8 aSoills VLR, elallang SMS. ¥ o8 lgla s CDR alals.

;‘.’ulpyl 992

o Sall 4ot lxo e @Yl o alubw ol (ilis cawguall ol Sall auill:



1. olu¥l «Jaiall/seaall o181 /I iinall d0n Jzmy - dolSKall slag] (MO ol MT),
sl £oig £Muiwd] cids.

2. Ja> aic qiiy ¥ oSs pavuinidl ol Y aizuw piy - dollSall apis CDR.

3. o s aloW io | o)l oy - dallSall &3] CDR wla)Sall (ol
alyglall.

4. Jow essiniy sl canw Hlizy aallSall 830 sy - dal(Sall slgil CDR L silgill
a Sl G850 aijxug.

J il SMS Joxw slisls golxdl psis cdgall linmis CDR s leib] oo sall cals

.).7'_9.

& railly wd5all oyl

Mo groxi piz CDR e cilSIl Gl exdsall o xoll grsi ot .6,5130] (xd cadio 0o wad

o (awl (o 5000 :auol iVl & ,5all) s 90l g raidl cabbo Juruini pis.
o 535 oo «(Jzuw 1000 :uiol,io¥l axl) wadYl anzx> (] cadsall O ixell Juas
099 was .

csliwil CDR (i ;>

Mo sbawl golnll pois calslall wla)lSal) auuill CDR abls 8,19 (b alawws &>

Jzw JS (aslw 1/ a6l 3600 :apol ,i8Y1) ¢usSill CDR b iz dolSall al> Lnsil, (52
Jzuw e dole giog piy .adasill CDR sliw] pi 3] 2 515 audSoll slgi] xis s @@Ll
6 pigall dalail Ol s ouay .alapwy wlij> sl downstream asllSoll 830 sl 85ls] lgiSay
ealins o) iz alolSII MSC ol Sl slguil Jub.

Jauluaidl ols,

Jzw £oi JSJ alsine Judws o)1 whblas e golall Ladlx, (40)lSo MO, do)lSo MT., SMS
MO, SMS MT. gégo caazi «Jlozmi HLR: gdgo capazs VLR). JSuins Juduill o1 51555

6 pisall dalail paziws .10000 aic ailis s3I downstream (¢ oSl Jumdunidl o8]
Mz lais G| i il wlezall CDR.



wlels giii CDR aga ouaiy dwomi looi MSC. Juudbwidl 09 59 i | gallall:

<NodelD><Date><Time>_<SeqNum>.dat

NodelD ouwl g8 MSC (955 oo recording_entity).

o Sy myWl YYYYMMDD.

Grwiiy eadgll HHMMSS.

SeqNum (10000 sis aily) Lol s> go plB,1 4 o 0950 Jubuii pb ) ob.

JUadl Juw le: MSCO01_20260329_143022_0001.dat

s lile)l @WeS5 ASN.1 BER eMoww oo dbubw wle sgiz s3] CDR 330 b LaS
9 TS 32.298.

wlaladl 905
wlalo 53 iz CDR (a7 walo qusy G3e]) alil Loy piddl o o5l slasianl aic:

o (cubline 10 :ouol,isVl) OsSall nadVl pxll caloll jglxi.

e (100,000 :niol,i81) Ml o 0sSall wadVl sasll tle Calall sgiz.
o (ali 3600 :nol,u9Y1) caloll s dio aigSall asio il b uall coamiil.
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&olxdl wlolno
aoleoll

recording_entity

msc_address

flush_interval

buffer_size

partial_cdr_interval

ol 9Vl

(wsllos)

ag

recording_entity

5000 asli (llo

1000

3600 aub

o gll

ol ol Olgie MSC (8 iS3 +Jzumoll
J=w JS CDR

Ulgie MSC E.164 9 ¢yosaoll
ol Kol o Mxw

Ul e wldee w8 sl
Sl W] ay 9]l easgall

Moww 238) uadYl =)l CDR
Jib cdsall O isell 9 Lo Lasizall
Sob2Yl g el

Mo sLawy 6 ,1a)l CDR s>
abolall ol lSall (a8 alagaws



aolzoll ol oVl ool
ol 5 iSS sl | CDR. i
output_dir (sllo) Plalo e oS sl LI CDR. e
39250 Sy ol 13| Glali ogLau].
, clowwl 8 ool aSuid| uaic 9 %0
node_id (wollns) L. CDR
extension .dat wlala) calall 5laiol CDR
10,000,000 <ub :
max file size o adl Jus caloll Y| >=I
e~ (cublise 10) el sl el
5 Calo Mol 332) GuasVl axll
max_records 100,000 LS S ' ’

9l

rotation_interval 3600 aul | aiusi piy gl Jud Bgias nil Julasil
cdoll e oslall jygaill.

lilas] axio el CDR el plls Jg> calzill caigll (8 wlog@@ao oSxill a>g) (2
CDR.



elilas] dxio CDR adsioll ddaviid] cloadlSall icbsall o izall sos wwilsSIl dl> iglai
£i IS durlewsid] 015 5.

JaxJl o gl
cilall 6 Mol M 236 CDR Wl 2l colo (o aygiSall

] Mz s2e CDR JWI g paidl [ Uail 9 851501 9 ai jxoll
a8 §oll

aboiud | & LoJ Sl
A ol olKal 30c CDR (sleYlg s1aedl u) a>giio

Il el cilo Jlwo CDR (58 05 I3] "zsito calo azgy V" 5l il
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TS
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Olgisll
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dlad H=idl ol aog
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Mo glgil CDR. JSu» ASN.1. wliy e
Jsaxll
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o298l &2 e

J 19S5 dnlre JS aiwedl 13a oty OMNIMSC. 65 wlalo 9 oSl xaxi oy Elixir
(config.exs, dev.exs, runtime.exs) wlusio jue Lzl cidg 8 ol Sy

ezl 5ol g Jlio wle Joanll.

agd MSC

config :omnimsc, :msc

aSuiu daugr oy SS7 4 aw ]l MSC. dgic (9 dorzivmall SCCP. wldocg MAP, xaxig
lgig gdgall dilnio CDR. daygd wlalre a5, (Soy MSC d>g) (9 plaill dxao 9 alasiuill
ezl wwlogleall o 2 jal — oSl

config :omnimsc, :msc,
point code: 500,
global title: "14155550100",
name: "OMNIMSCO1",
msc_number: "14155550100",
vlr number: "14155550100",
mcc: 999,
mnc: 99,
lac: 0x1092,
allowed a5: [:a5 1, :a5 3]



point code

global title

name

msc_number

vlr number

mcc

ol

integer 3i
[integer,
integer,
integer]

string

string

string

string

integer

wolloo ol oVl

OR "00000000000"

o *OMNIMSCO1"

J..o_g."

alasi jo, SS7. S«
Taxo 2225 oI
Smis 59 5l glawo
ITU 14-bit [a, b,
c] (S jadius
a*2048 + b*8 +
c).

el olgisll SCC
(p5, E.164) arzsil
MAP _J] HLR 4

SMSC 6 ulaill xasll

ol MSC . alaio]l
Ji> (9 pasi
recording entit
J CDR: caogg
Slw g )Yl
J=oad .

olsic E.164 J MS|
o)l Jaws HLR
&850 Curxy MAP

aszgi paziuug

wlaJSo MT.

olgic E.164 J VLF
i (29 2>gioll
ol dow g8l
HLR gdg0 cuaxi s
MAP. s b 8ole
oMsai MSC_number

3) aliizall agall ja

€

go azxod ol (p5)l



aolzoll g9l wsllos ol yioVI ol

mnc ¢ lac JuSuiud
5ol ailaio asn
(LAI) 9 acliall

pllaill logles.

- aliitall aSeill o,
mnc inteqger j -- c c
2 o (o0 3 41 2).
&89oll dslnio jo,
(16-bit). aslaio >
lgas30 ill g5l
03» MSC/VLR.

lac integer OR --

il lio s>
A5 lg zsomoll
slogll ag=ly yuaiuil
axJlall ousll:
[:a5 1, :ab 0, :a5 1,
:a5 3] :ab 2, :a5 3.
dogloo Jiadi
dgo jylexl A5/3 >
A5/1 > A5/0 (3GF
TS 48.008).

allowed a5 list(atom) y

HLR

config :omnimsc, :hlr

0lsic emgr HLR ollas) suzdl MAP (bl Jbss] igdsall cuami vadslaall ologlio Jlw|
uelos I juinall MS).



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

aolxoll ol wolloo ol 9V o gll
J ol ylgis]l HLR
address string OR -- (09, E.164) au>sil

MAP.

aladi o, SS7 J HLR
asz i) MTP3 i Lol

integer ol plaziw! o1y Y Laic
, [integer, Olgizl| do> 5
point code . y -- c
integer, Ol 5Say .ol OV
integer] CYCYR SRV ST ¢

14-bit [a, b, c].

VLR

config :omnimsc, :vlr

6,59 «a8olandl dawluw s 8 Loy 51l @890 Jmw Jolw 9 oSy TMSIL [ juizall JoLaJi_g
cavall.

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



hlr adapter

auth required

tmsi realloc

num auth vectors

lab mode

eoill

module

boolean

boolean

integer

boolean

wolloo ol oVl

y Omnimsc.VLR.HLR.Default
y true

y true

y 1

y false

Joxs
XS .

o L
Omni

Omni
o lle
SS7.
Omni

Sl

Omni
9 T

a9>Le
GSM
9SS
Jlw,

a9>Le

49>



guest mode boolean Y false

M3UA /STP

config :omnimsc, :m3ua_asp

P PTY

bl

JUasl crsgr M3UA ASP (ol pal5 arlac) lyliv] graz axzsr air col byl Jis alaii o]

SS7 (agzlg A. MAP J] HLR/SMSC, ISUP) Lol Jl o3n .

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,
receive watchdog: false,
receive watchdog idle: 15



enabled

local ip

local port

remote ip

remote port

routing context

|

boolean

tuple

integer

tuple

integer

integer

P BT

false

{OI O'
0, 0}

2905

J.ao_g."

ux oS |.')! Lo
Jros s
M3UA ASP.
0S5 Loaic
false. oy ¥
Jlail sliw)
STP.

Olgic IP
b l=all
SCTP zosS
&Yl

by, 3aio SCTP
=l

0 poiwl
elaid zlowd

Olgic IP SCTP
J STP ¢S
&Yl

siio SCTP J
STP. 3aiall
saioll 9» 2905
Jid oo ool
IANA J
M3UA.

Oluw doud
a>g5 M3UA.



aolzoall godl  wgllae  uolisVI ol

95 go AS J
STP Isg) ASP.

wux oS |.')! Lo
8o uSos
Las M3UA.
0955 Loais
true. sl
ASP ylxas
BEAT-Ack lays
Loyl I 5 laianl.

receive watchdog boolean Y true

Jsaxll 5,00
ol s clsilly
receive watchdog idle integer Y 15 w8l 0 iz
Lo L1 Jbaiwy!

oo wlzxall daaill jo, 351 oiy msc point codescl,s oi Y ¢ point code wami puzoll
:m3ua_asp. aSui uugo MTP3 Lin oSl LB jus.

J o ladl useiwoadl (9SG oy SCTP (wYlasy BSC g STP) e config
:omnimsc, :sctp:

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



name

ip

port

ppid

ol

atom

tuple

integer

integer

wolloo ol iVl

‘O-gi -
0, 0, 0,
y {
0}
Y 2905
y 3

J..o_g."

wldos) ilaioll goimoll puwl
bli)l e cxdl SCTP o e

oSl a>gl.

Olgic IP ,0 ,0} paziwl 1oy,
wlgzlgll gox) {0 ,0.

agaxll JoSgi9 b 20 SCTP.
I ywis 3 ansall M3UA (RFC
4666).

aindl wlusio g 1 Jassaill <adg jolei SCTP LISTEN IP g SCTP LISTEN PORT.

SIP

config :omnimsc,

:sip

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

transport:
peers:
[name:

[

transport:
max_channels: 100, options interval: 60],

[name:

transport:

"Default-GW", address:

:sip,

:udp,

:udp, codecs: [:pcmu,

:udp, codecs: [:pcmu,

*10.1.1.50", port: 5060,

:pcmal,

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

:pcma, :amr, :amr wb]]



&oisuo wlolro SIP

signaling address

listen ip

listen port

transport

g9l

string

tuple

integer

atom

QO L9 ulai J peers ol b L

<

ol iVl

{0, 0,
0, 0}

5060

:udp

o gll

Olgic IP pasiuoll
ovsd 9 SIP
Contact bglasg
SDP c=. ol v
Joosll W s,
olsl s o SIP.
olgic Wl ezl
goiso SCTP o 3]

auRi ol

goiame lay,) Olgic
SIP.

goiko ddio SIP.

Jadl JsSsis
oo 2>lg .ol ji8YI
:udp, :tcp,
:tls.



name

address

port

transport

codecs

max_ channels

options_interval

obls ole blaxl Jolul .

ezl Lulaill axo Yl

|

string

string

integer

atom

list(atom)

integer

integer ol
nil

ol 9Vl

5060

:udp

[:pcmu,
:pcma]

100

nil

o gll

ol L silaiall julail
Joaz wY5s] 8 o

eoill o il 1si

Olgic IP ol ol ula
—avasll.

Siio SIP ulaill.

Sulaill Isg) Jadl: :u

:th,gi:tlS.

.aog.;.\.oJI oya.” ol
axllall ausll: :pcmi
:pcma, :amr, :am

ol Sl ._,uasw 2=
i - plaill Iag) diol )
2o 8223l wlod Sl
max_channels re
32l ) Jswosll ais

ilotll anio I 6 uall
wleMaiwY SIP OP1
Jisiy . Jlas¥l e L
| uladl s :dov
il caaigs
OPTIONS. LJ| lgius
Julosil.

ezl 0L s ] iy sl azsill slasy SIP



MGCP / Lailuwgll

config :omnimsc, :mgcp ¢ config :omnimsc, :media

3wy MGCP (lasbwoll algs 8 oSl JgSgig e RFC 3435) lasbwoll wllgs 8 pSxill

€

Joszi . Joll luo slxeY MSC JiasS MGCP. ,olsl ,xai CRCX 3 MDCX ¢ DLCX |
cliaall 3ax .o blgdl tmedia aolaxiwl a3l bilwgll o pSxdl JgSgig .

config :omnimsc, :mgcp,
listen port: 2727,
gateways: [
%s{name: "MGW-01", address: "10.1.1.50", port: 2427, domain:
"mgw"}

]

config :omnimsc, :media,
gateway: "MGW-01",
mode: :mgcp

aolxoll el wolloo  (suinl,i9VI o gll
daio UDP iS¢ (=l
MGCP (RFC 3435 cuuasll
listen port integer y 2727 2.2). Jdasid 0 (J| ainss
Jai MGCP (Juw ole
sVl 9 Jladl).
Lilwgll wllg aoils
gateways list(map) y [1 s H e

OJI.).n.”



algdl wlalao

name

address

port

domain

endpoints

max_connections

eoull

string

string

integer

string

list

integer

ol iVl

2427

[]

1000

o oll

wilais]l algdl o 420
a>9) Josss el
oSl

olsic 1P Laslwell &l
Siio MGCP algll Lle.

alsdl Jlro ol

dpomt (89 ool
aslell bladl (Lle
Jladl S,
aaln/1@mgw). wellns
ol sl azgy ¥ —.

asledl Lladl oo ,n0
algll.

22) uadVl

il diol jiadl &YLlas)l
ooiiw MSC lgilaul,
aledl o3m Lle.



loibwgll oo
aoleoll  goidl  wollae  ualisVI ol

aniol 19Vl gl V@V Ll (0]
gateway  string Y "MGW-01" slag] o algs ol 2o ullais
MGCP 5 Megaco).

lailwsoll (o9 oSl JsSsig
:mgcp J RFC 3435 3i :megaco
JITU-T H.248. auol iVl aousll

mode atom y :megaco )
: b lgiusi pae 2 axodoll
:MEegaco pusi pi ¢ :mgcp JSuiw
w9 e config.exs gjgoll.
Jé; Megaco

config :omnimsc, :megaco

0sX boaic paxiuwy :media mode ¢» :megaco (ITU-T H.248).

aolzoll eoidl  wollas  ual,usVI ogll
siio UDP 6a>3) (aloll

listen port integer Y 2944 Lilwell algs 9 oSl
Megaco/H.248.

SMSc

config :omnimsc, :smsc

wldes) 8 asll Lilw Jl aoo> S 0 Olgic éugr MAP MT-ForwardSM ¢ MO-ForwardSM.



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

aolrodl  goidl  wollas  sialisVl ol

J allall olgisll SMSE (08,

address string O - E.164) a,>9i MAP

CDR

config :omnimsc, :cdr

o M=xuw 2Jgf CDR 3 J 59gGPP TS 32.250 gol> alauwlgs CDR guwiis wlale (J] iSSy
ASN.1 BER (3GPP TS 32.298) 5 alawlgs CDR. lowidl wlelodl dpoms gai
<NodeID> <YYYYMMDD> <HHMMSS> <SeqNum>.dat.

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



output dir

max file size

max_records

rotation_interval

goull

string

integer

integer

integer

“/tmp/omnimsc/cdr"

ol 9Vl

10,000,000

100,000

3600

JudJI
wlalsl
el
CDR. ux
095z Ol
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alowl g,

BEAM. i
ojb.w!
od 5] Glal
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sl
cilo o2z
CDR
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aolnoll godl  wollao ol pioVI o)l

6 daizall

ol le
QY5
sLisi] oy

<alo CDR
6).'&.6“ 0D
Aol gz,
el e

PR 3'

Routes

config :omnimsc, :routes

pazxiay - lgz ol alsanll e,V Wbl Loy il @bl Gle saoizall axzgill xclgd 5axy
Joleill unSS ay0)9Y1 go sl §ulos Jobol axzgill Jgoz.

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}
]



prefix

type

priority

peer

trunk group

point code

cic_range

esull

string

atom

integer

string

string

[integer,
integer,
integer]

{integer,
integer}

P BT Y

10

[0, 0,
0]

{1, 31}

o gll

i laall 08,1 asl,
J.oﬁ.'f nn d&JL‘? I I
Jobiv riol,i8] ) lussS.

agz9ll €91 :local,
:sip, :isup,
:transit, :gmsc,
:sip_i,si

:sip with failover.

eVl puall o Luadl a8l
Sillais Losic a,59Y1 350
UM Ro obLm.o 62¢
assWl.

alai ol SIP (wgllno
Uy baic type _9.m
isip, :sip i, sl

:sip with failover).
pawl go $allois Of

slac] oo ulss SIP.

4< 9goRo ‘o.uul ISUP
(0655 boaic wollas type
9 :isup).

wzil agzoll alaai jo,
ISUP.

o) Joliall 3ot
wlegazmal 8 5101 Caypni
ISUP.



aolxoll goill wolloo  uol,isVI ol

J Jaidl oz SIP |agl
transport atom y :udp
Hlwa]l.

wlaulaill axo y dagzlg jue Jusiidl cdg 9wl )lusdl 8,05] Gl oSy REST (POST
/routes, DELETE /routes) ezl iaxzoill e aduaaill alioVl o 2 jo) .cus)l dgzlgg

wlogleo MM

config :omnimsc, :mm_info

loglro alw, (8 oSxis MM gdgall cuami Joub s algaxall aaxall | alw o)l (3GPP
TS 24.008 9.2.15 puwilla). axio il aibnislly wcadglly aSuid] pul ol sgiz.

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



aolzoll godl  wolloo a8Vl ol

Jo &I aSuid| ool
.Jgoxall ailgll

network name string y “Omnitouch" N fa'*?wm
7 awol 8YI-bit
GSM (3GPP TS
24.008

10.5.3.5a).

il il puwl
string _ ddlw,) po 493> piy
—— y nil

ol nil wloglro MM Loaic

UsSs nil.

short name

a> Y1 UTC el
Juw e olelw
JlJl. UTC+5:30
(sigll) 22 s
UTC-5 (LYl

asd il | saxiall) o
o yiito . 20-
BCD 3 J l5s4GPP
TS 24.008
10.5.3.8.

timezone offset integer y 0

acgoxo MSC
config :omnimsc, :pool

Juiits énsge MSC 3 J 539 acgonall (3GPP TS 23.236. 1o wMio 5a8) afgaxall gios ruis
MSC &S ,Lito BSCS us A-Flex. aigalls Joxll g jsi 392 Lo



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}
]



enabled

pool id

nri bitlength

nri values

null nri

goill

boolean

string

integer

list(integer)

integer

ol 9Vl

false

nil
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0955 Loaic
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055 Loaic
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aolnoll g9l wollao ol sVl o)l

NRI giasll |
i< goxall.

oMo MSC

o9 s>Vl
S9iRy .&fgazoll
wle giac JS

name o

members list(map) y [1

nri values s
address g
port.

uLu Ja.da.xs d&s.nJLn.” aay .J3_> J.ual.:u ._,\LC ,Jya.zll NRI. &?b

< .
s Josdi
config :omnimsc, Omnimsc.Overload

ol Sall) aamll dossdl bl yas, ais canis sl sl ais Loric 2313l Josdl ala> wlic
o (8laall G wJlu,Yl GSM 42 (Uysmill wlaso plossl). allal 4565 admit?/0
s Jaall e alls wlsh,s persistent term ooladl [ luedl (w9 aalSs sV,

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



aolzall godl  wgllae  sialyisVl ol

wwad Y| 2=l
JozaJl Jib diol jioll
N ol als .

max_calls integer Y 10,000

s GuadYl axll
oslzuall S isiall
9 VLR JoxJl Jub
A1

max_subscribers integer Y 50,000

332) uad¥l
wldec BEAM VM
max_process count integer 500,000 S Jaxdl i
SIS lasiall sl
wldos) VM.

bl uasYl sl
max paging rate integer Y 1,000 asll o Jlw VI

S Joxdl LS.

Mol asio I 6 5]l
check interval integer 5,000 wlog=d yu auls

31 Jol agic.

ovls ¢A;>i;ﬂ)“ Joxll all> wYlaul e [:omnimsc, :overload, :state change]

SGs / CSFB

config :omnimsc, :sgs

agzly csagr SGS-AP & 51l Jasiall Jyg=idl aslaz) (CSFB) jue & pmasll Jilw g SGS go
MME s LTE 3 J lGegGPP TS 29.118.



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

aolzoll goil  wolloo wuol,i9VI o gl

& low Y| dais
SCTP wYlasy
SGS-AP (o
MME. ssioll
45 29118
ol 9Vl

Jid o puzall
3GPP. aiuss
Jalasi) 0
SGs.

listen port integer Y 29118

ol VLR
(FQDN)

I Jowoll
MME Jg48 (9
&I90 I
SGs-AP.
o2 MME
waxd e

ol 4z gis
Juio VLR |3m.

vlr name string y “vlr.omnimsc.local"

JsSsis Juolis wle Jganll SGs. wlallSe wlasxig Jols, ¥l wYl>g CSFB. g1,

USSD

config :omnimsc, :ussd



llgs essgr USSD oo o dley JS Joleis axlSugll st doasdl wlily wllb ayzgil a2l
4035 USSD go algs Josi .(amo ] #100* Jio) 8320 codes: :all Joli uolisl ,lLxsS
asylaoll b 90l

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

algs wlolno USSD

ioild 9 algy JS gateways b b Juss:



aolzoll g€l
name string
address string
ssn integer
list(string)
codes :
3' :all

wolloo (ol 9V

y "unnamed"
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) 147
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J9S9isn Jeolai Gle Joaxll USSD ez, vz il Jslins

s, lolall

config :omnimsc, Omnimsc.Emergency
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config :omnimsc, Omnimsc.Emergency,
numbers: ["112", "911", "999", "e60", "110", "119"],
psap _address: "000",
allow without sim: true
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goill

list(string)

string

Y

ol oVl

["112",
“911",
“999",
“000",
“110",
“119"]

n 112"

J.ao_g."

s,lglall ols )l
Lo 8 yizoll
Jol=is

Il Lol Sl
HERY ISV
1a8>Lasll
el g

Ha>g
o lad Sl

Jaiall 08 ,J1
p)?iul.a.”
a2 gil

< la) 5o

|5k .35, 1o ol
Sl 0Y
is,lolall sl
5s, Joxi ¥
w5y Sl
old p|).'21_w|
koS daoysll
J9az (9
aszoill
a&s_o..?.o.”s
CESIEVN VLY
<8, lall

9 Jaiall
SIP INVITE
ol ISUP
IAM). Lgissss
e ol

go Gl
JLM.LO dj.)lJ



aolnoll goill wolloo  uolioVl

allow without sim boolean y true

Jasaiaidl cadgg oainll

J.ao_g."
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wlaxoll
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L)l zwlasdl config :omnimsc Ol 6 g dabsll augd 9 oS il

config :omnimsc,
node id: "OMNIMSCO1l",
point code: 500,
max_restarts: 3,
overload monitor: true



aolnoll godl  wollao  sislisVI o)l

paasll (9,20

Ja> (59 pazimall
recording entity
J CDR. slowlg
wlels CDR: al>g
elail.

node id string y "OMNIMSCO1"

S pasiamal| (=l
local msc id

gox) CDR.

point code integer 500

soleY LuasVl =l
9 _iuad | S
max_restarts integer Y 3 6390 (poso solall
Jud S| sole]
saasl| Jaruis 9lay).

ex w05 1) b
13511 Joxdl Ll 0

overload monitor  boolean Y true .SusMl wldesll 5ac
| ainss false (9
Sl V.

Jlw VI

config :omnimsc, :paging

Jsaxall wilell slel wlsl,zY Jw,l Jbw,Yl sole] Jolw (x8 pSxis.



config :omnimsc, :paging,
max_retries: 2,
retry interval ms: 5 000

aolzoll eoil  wolloe ol iVl ol

.Jl.ou! 6)[5«! DR
bzl s Jlw Y
azsall Cllall e
Jsexall cailell LI

max_retries integer Y 2

ol awin I & yiall
retry interval_ms  integer 5 000 Jlul sole] Hpu auls
Jlw Yl

EIR

config :omnimsc, :eir

config :omnimsc, :eir,
enabled: false,
check on: [:location updating, :cm service request],
backend: Omnimsc.EIR.Backend.Default
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check on

backend

Jaul

config :omnimsc,

el wollao
boolean )
list(atom) y
module y
:handover

ol 9Vl

false

[:location updating,
:cm_service request]

Omnimsc.EIR.Backend.Default

on Jaidl (9 dorzimall Jiidl pl5)] a8 sano g MSC.
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config :omnimsc, :handover,
ho number prefix: "8888",
ho number count: 100

aolzoll eoidl  wollhe ol sVl o gl
Jadl pls,¥ anl

h b f1 trin y "8888"

O _numpber prerix string . i

ho number count integer Y 100

SRVCC (ag>lg SV)

config :omnimsc, :srvcc

config :omnimsc, :srvcc,
sv_enabled: false,
sv_port: 2123,
local ip: {06, 0, 0, 0O}

aolsoll eoull wolloe (ol 8Vl ogll
sv_enabled boolean Y false ;J:VEZ:T(E:PSLL;)
sv_port integer Y 2123 jn:oulf)jyﬂi 152\; znfl_nljlc
local ip tuple Y -- Jad olzell ol olgis SV

&Yl TS



LCS

config :omnimsc, :lcs

i9all ©loas g

config :omnimsc, :1lcs,
default location: {0.0, 0.0}

aolnall g9l wollao  sialisVI o gll

{latitude,
longitude}
wlz )l el a8Vl

default location UEIEER Y 1o-1, 6)%0“_QJJUJI

- number} 0.0} o518 gdgo 2ol

Y boaie ad=xll e
axui 095 SMLC
i>lio aandall.

<
ol VI
config :omnimsc, :security

a8>banll o Juisall o> g

config :omnimsc, :security,
auth failure threshold: 3



aolnoll godl  wollao sl iVl o)l

Juiwall Hac
w9 sJliall
auth failure threshold integer Y 3 oz adsLanll
Aoz e
ol

(ela V1 Jul=i) arzgill

config :omnimsc, :routing

o walizy 3 .5 lelall OlawSly adgally asibboll pl6, Y1 @bl axllea) pl8 Y1 Judxi engs
oWl Gle swiradl auzgill Jga> (i routes).

config :omnimsc, :routing,
international prefix: "00",
national prefix: "0",
emergency numbers: ["112", "911", "11l0"],
country code: "",

area code: ,
short codes: []



international prefix

national prefix

emergency numbers

country code

area code

short codes

SCCP

config :omnimsc, :sccp

|

string

string

list(string)

string

string

list

wolloe ol 9Vl
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config :omnimsc, :sccp,
local subsystems: [7, 8]

aolnall g9l wollao  ual,isVl o)l

dolnil o6,
SCCP Ll
oD Lg.m.:a.n.uu rvTy)
o 8oss]l
,1>] SCCP
SSA/SSP).

local subsystems list(integer) y [7, 8]

CAMEL

lds)l zwlasdl config :omnimsc dwax) CAMEL (wailyd] wlSuid davazoll o laulaill
el laioll Jgaxall) doazdl juaxil.

config :omnimsc, :camel service keys, %{}
config :omnimsc, :camel default scp address, "14155550400"
config :omnimsc, :camel timers, %{}



aolzoll eoidl  wolloo  sialisVl

camel service keys map y %{}

camel default scp address string Y --

camel timers map y %{}

VLR Reaper

config :omnimsc, :vlr reaper

9 dogas)l S il Ol selas sl s 9l oA esugs VLR.
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config :omnimsc, :vlr reaper,
scan interval ms: 60 000,
notify hlr: true,
hlr: Omnimsc.VLR.HLR.Default

aolzoll godl wgllao

scan interval ms integer Y

notify hlr boolean Y

hlr module y

woli9VI

60 000

true

Omnimsc.VLR.HLR.Default
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SIP-1

config :omnimsc, :sip i

031 esge SIP-1 (SIP g ISUP Calsall, ITU-T Q.1912.5) ou Juolgill MSC o PSTN.

config :omnimsc, :sip i,
peers: [
%s{name: "InterMSC-01", address: "10.1.1.60", port: 5060,
transport: :tcp, isup version: :itu t92,
trunk group id: "TG-InterMSC-01", point code: [3, 14, 5],
codecs: [:pcmu, :pcma], max channels: 100}

iaslds 9 julai JS peers b o Jusy:
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aolzoll ol wollao ol isVl o)l

codecs list(atom) y L wsall @l
:pcma] dogcaall.
L) N |
max_channels integer y 100 wlellsal
- l5g) dinl jiall
uladll.

gll ag=>lg
config :omnimsc, OmnimscWeb.Endpoint

ale aasi alawlg cugll Lle oSl da>9) pasi Phoenix go LiveView. wlboglso wlsgl j94i
oYy azgilly iwYlaiVlg (o lad Kaly oS jivinal] aua=ll cdgll (9.

config :omnimsc, OmnimscWeb.Endpoint,
http: [ip: {0, O, 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"]
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aolnoll godl  wgllas ol ,ioVI o

dud> gu9

live view.signing salt strin y "oMnImScLv"
- g 9 g LiveViev

ail Ohssio puw T asainidl cadg jglzi SECRET KEY BASE o PHX HOST 5 PORT. (o
2955 ai zlY HTTPS G5lal 443 3ais)l go.

oléndaidl axe s ag>lg REST

config :api ex

liwdaill axo 5 dgzly pxil REST alawlss api_ex Lxop Yoos 199 loo «Juaiio diio wsle
olsls «ol,lually wlolSally «ouS sisinall ] SIP. pladl axog Ylaidl.

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
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el VOV JolS Jlo

# config/runtime.exs
import Config

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

mcc: 999,
mnc: 99,
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,
receive watchdog: true,
receive watchdog idle: 15

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:

"mgw"}
]

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", "000", "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

II119II] ,
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Attach Request (combined EPS/IMSI)

EPS attach procedure

SGSAP-LOCATION-UPDATE-REQUEST (IMSI, new LAI)
MAP UpdatelLocation
MAP InsertSubscriberData
MAP UpdateLocation ack

Store subscriber, allocate TMSI

SGsAP-LOCATION-UPDATE-ACCEPT (new TMSI)
Attach Accept (EPS + CS: new TMSI, LAI)

Attach Complete

‘ SGs association state: SGs-ASSOCIATED ‘

e ommHSe (R

bl db> Jai oWl Juied] JlasY s SGs ] Jiiell SGS-ASSOCIATED. ¢)Se
J oI MSC ue I el slesiwl SGS 095 6 maill Lilw )| oslwss CSFB.
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JWs 0 MME 0 Y BSCS. ol MME UE 2 | 8592)LG 3 5IG. e an)Sall joims cu>

agzly A dgzlg ol IU-CS.
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AP UipdateLocation
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MAF Updatelocabon ack
S 4

Store subscriber, allocate TMSI
-—
SGRAFLOCATION-UPPOATE-ACCERT (mew TMSI)
-

pt [EFS + C5: new TMS1, LAI}
Attach Complete
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MAP ForwardShortMessage

VLR lookup: subscriber SGs-associated

SGsAP-DOWNLINK-UNITDATA (NAS: CP-DATA / RP-DATA)
NAS: CP-DATA (SMS)
NAS: CP-ACK
NAS: CP-DATA (RP-ACK)
SGsAP-UPLINK-UNITDATA (NAS: CP-ACK)
SGsAP-UPLINK-UNITDATA (NAS: CP-DATA / RP-ACK)
SGsAP-DOWNLINK-UNITDATA (NAS: CP-ACK)

MAP ForwardShortMessage ack

‘ SMS delivered without CSFB ‘
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pois S-GW J] Jluw,dl o Yo adow wlly lesi] &9 509 bl oz RNC oy 25 @5 (TS
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Rl
|).m SGSN config :omnimsc, :sgsn. wlgzledg GTPV2-C. aliS config :gtpc,
:service aS ol



config :omnimsc, :sgsn,
enabled: true,
# lip BBaooxy idl ayzgill ashio SGSN (J lgic ,lso UES)
rai: %{mcc: "001", mnc: "O01", lac: 1, rac: 1},
# jo¢ NRI prwxil P-TMSI (dacgomo Y = 0) acgomo 9
nri bits: 6,

# F-TEIDS oSxid| ghws aolxd] S4/S3 ligd SGSN oJ| leic olsadl S-

GW / MME
s4 f teid: %{teid: "OabGababa", ipv4: "10.0.0.10"},
s3 f teid: %{teid: "ObObObOb", ipv4: "10.0.0.10"},
# oloawl Jusis sole] olae GTP-C (TS 23.007 §18)
recovery: 1,
# oan LIl sledl ol 81 (LLusl gaSes ey pd Lo paxiws DNS)
sgw: %{ip: "10.179.1.25", port: 2123},
pgw c: "10.179.1.21",

# APN-AMBR Il Y| Joms ¥ looic awlodl slis | b Juped| ciol 28V

G|

default _apn ambr: S%{ul: 0, dl: 0},

# ,Ls| P-GW/S-GW oJe =Ly, APN ¢ DNS S-NAPTR (!, Lz
slio Lol uol)

pgw dns: false,

sgw dns: false,

# o awl o wdse TU (& U dds) o ol osy Iu

iu release guard ms: 5000,

# JLYl sole] olidse ol ol GMM / SM (as U o)

gmm_timers: %{t3350: 6000, t3360: 6000, t3370: 6000, t3312:
3 240 000},

sm_timers: %{t3395: 8000},

# 050 Y boaie Il saVl g2l s Gr Insert Subscriber Data 59»30

subscribed apns: ["internet"],

default apn: "internet",

wildcard apn: false

config :gtpc,
service: %{

name: :S3,
listen ip: "10.0.0.10",
listen port: 2123,
control module: Omnimsc.Gtpc.Router,
t3: 5000,
n3: 3
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[ Deregistered ]

Attach (P-TMSI only)

Attach (IMSI) {IdentityPending]

Identity Response

[AuthPending]

Detach / implicit detach

Auth success (lu) (T3312)

[WaitSecurityMode}

Security Mode Complete
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