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Jauulwi MPTY

Mobile Seation :
{Conference Controlier) OminiMSC

Media Gateway

Active call with Party B

HOLD (put B on hold)

MK {B-lmg: recvonily)

Hold Acknowledge

SETUP (new call to C)

Maormal MO call setup to Party

LAM/INVITE

ANM200 0K
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Connect

BuildMPTY [invoke)

Create conference bridge

Active call with C, B on hold

Create conference context

MDCX (&-leg -> conference)

MDCX (B-leg -> conference, sendrecv]

MDCY (Coleg - = conference)

BuildMPTY return result

Subscriber may add more parties
{up to max_mpty_parties)

Mobile Station :
(Conference Contraller) B

All thre= partiet in confersnce

Media Gateway
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Mobile Station

‘ OmniMSC ‘

‘ Party C ‘ ‘ BSC ‘

‘ Party B ‘ (Transfer Controller) Media Gateway
I I I
‘ Active call: MS <-> B ‘
I
‘ 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
MS is disconnected
‘ B and C remain connected via MSC/MGW ‘
I
‘ CC FSM maintains transferred call context ‘
[
‘ Party B ‘ ‘ OmniMSC ‘ (Tr%oskf)cielfcsgﬁg%ﬂer) Media Gateway ‘ Party C ‘ ‘ BSC ‘
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Mohile Station

Party & OmnikSC {Transfer Controller)

Media Gateway Party C BSC

Active call: M5 <-= B
Held call: MS <-= L

ECT {invoke}

a4

Validate: one active + one= held call

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

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

DLCX (A-leg, MS connection)

ECT retwmn result

Releases M5 radio resources

1——'J

CLE&R COMMAND

M5 is disconnected
B and € remain connected via MSC/MGW

CC FSM maintains transferred call context

Mobile Station

Party B OmnitSC (Transfer Controller)

Media Galeway Party C BEC
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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 &

Deflection Target
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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
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LAM (ISLP) or INVITE (SIP}

GMEC function or direct termination

VLR lockup (MSISDN)
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Paging Response

COMPLETE LAYER 3 (Paging Resporrse)

Authentication
—

Cipher Mode Cammand

Cipher Made Camplete
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DOTAP: Call Confirmed
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B DTAP: Connect
. CC FEM: call_received —» connecl reguest .
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OTAP: Connect Acknowledge
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CDR: angwer_Lime recarded
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DTAP: DISCONNECT
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DTAP: RELEASE

DTAP: RELEASE COMPLETE

CC F5M: — rull

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

o> iy SIP INFO sgixoll £9i application/dtmf-relay s, LYl Jgi> o

Juw 5 .6,@ W Jlg MSC START DTMF ACK J| jeall (e UE Lol alxiwY [ UanYl (9o
SIP, Jis go Jolaidl iy -93Jl Jlate s wsuall pilnis caiziy loo DTMF aa)lSs all> sl (9
wils Jlail azgs cu> trunk.

&, Uall o lodiSoll

caiiSs . age)gl Wiy axllre le &, Uall wladSall Juaxi MSC 65 JY5 (o &5, lall @l Sall
allw, CC Emergency Setup (3GPP TS 24.008 §9.3.8. 0 alw_J| £9:X0E) b g4i9
dox> CM ( :emergency).

ez g il giog slin] o g ] Ll S dggll o (§axmill ddglme oy MSISDN
s - I 51 le aallSall ot iusgdl oo Gl Juiws 1] Lo <5 ,kaS & uirall Lol
(Ol BY] S|M

slae]| puke e CC alw, Joxi ¥ «soladl Emergency Setup o35, BCD W dall Lol
e . 5ylelall dors aidg a,)lizl dols 6,05 ladd Jeoxall wailedl Jw - Juaiall MSC



l5ic @@ psap address wilbs lusll Jgaz 9 caxd) Juaie 08,5 0sSall URI L ol
SIP INVITE ¢s)lslall wlolzo e Jgmaxl) ez, olall.

I;I‘_unﬁ.‘mnl:Lll.‘ECnntrnllcr;l CorrmnidSC M dia Gateway Party B Party C
Actree call with Party B
HOLD {put B on hold)
MDCX (B-heg: recvonly )
Hold Acknowledge
SETUP {new call to C)
IAMYINVITE
AMM200 DK
- 1
Connect
-
Active call with €, B on hold
FACILITY {BuildMPTY inneokoe)
Create conference context
-
MDCY (A-deg - conference)
-
MIDCY (B-leg -+ conference, sendrecy)
=
MDCK (C-deg —+ conference)
FACILITY (Busld=PTY retun result)
A2ll three parties in conference:
Media Gateway Party B Farty C

UE
{Conference Controller) CominibSC

aJ> lolaxo CC FSM

5235 CC FSM (ol Sall (6 pSmill 539amall Al &) us algmo 62>y a0llSo sL> 6,95

3 J (B35 6,512JIGPP TS 24.008. wl,lus Juiss MO g MT oo J5 a5 leiSly anilis oYl

5 aoilly oxally il aalSall Als .aslixe o Ylnl JUSBSC/RNC dxio (6 a0 el
ezl - aSaill a>g) (8 alaindl e ladSall.



wldliSs oV MO



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




wldliSs 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

JLasVI slgil

Jlasl plaias xie A-interface (quuo ol oul )l oyl Juiws BSC. Jaill Juus of): Jaw 5 MSC-
A &> connection lost go> J] CC FSMs JS pgdy . iiuadl 13g alaw yoJl CC FSM
wilz e 03,150 GMbl woaxll Isn il trunk (SIP BYE o ISUP REL) &gy «Ylails
Laslwg)l (MGCP DLCX), allal J] Jasi, o5 NUll iS5 CDR.

3lge sl wyumi pas s pasay trunk .gdgio b JSuin 913101 lao xiay loxic laslug o
Jolzis CC FSM go connection lost sliwwl aJ> sl 8 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

o alosii dedl8e Jai BSCS juai lagoaxi ouisl 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 |




NN N )

iallSs Jai VOLTE Jlxo o IMS/LTE Jlxe J] CS 3 J GsgGPP TS 23.216.

\I|

‘ Target BSC ‘

Media Gateway
‘ Active VOLTE call, LTE coverage degrading
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 ‘

aloaslgs aiziao aoll€s CAMEL (Jslas
SCP)

Jelis go aa)lSo BCSM (o Lisioll CAMEL (O-BCSM) 3 J 559GPP 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)

Li_ég 0330 9 lA.g.Zo VRPN cuiad 5o s‘-l.uul; I ikl P98y .J|)Jo:y| 8JJ%io j0igo dal 5o )|).C!
3 JGPP TS 24.084. ezl iosSil Lle Jouanll.



T anl 2A - - - - v 5GC

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
—
—

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
-
Allocate new TMSI
i
-—
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

Jaulosi lalase ECT (ao)lSall Jss
e sall)

3 J B9 JSWI I iiuadl juumie puums 9 o Juosiy axy uall dalSall Jii ddac 0gaiGPP
TS 24.001. el oSl e Jssanl.



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

5 Juaio Jiite Wl 52,1y aallSo LTE 3 J WEsg 6,515] a>l,5 ucGPP TS 23.272. pgis MSC
agzly e Jw, YL SGS, e [9@cus UE 2 LIG/3G, agzly yuc aollSall aimis A. Jgaxll
Juolss Lle SGs, el



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

& 63l dallSe SIP-I trunk go ISUP J G99 yaiasll ITU-T Q.1912.5. Jax, INVITE
wle sgizy ¢35V samie Bz SDP oISUP IAM. Juolas (e Jguaxl) SIP-1, g1,



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 sas aalSe ISUP trunk ulaig SIP. 6 jglxio CC FSM.



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,
o0 d0gE1a)l wlloslly CAP, Jiig TCAP,

alowlgs 8 jamall e ladSall Sk JolSIl bl ol e Jguaxll CAMEL (InitialDP.

Connect. EventReportBCSM). cuwls aya.S a9 420l . lal

el jaxall CAMEL Jgax] . Sail (o8 )1 Jul (§955) anzsil il las 9 CDR
o aslsio]l CAMEL (FurnishCharginglnformation. cause for_term). ail

dod> puwilao (oS . CAMEL. lal

aole 6 la

99; CAMEL &,S3Jl aSuiddl wloas uind) agamall cailgedl (lsinal 5] (IN) aSuiv Lle
GSM/UMTS Jasz; .amwbw¥l OMNIMSC doxs> Jisx aadssS GSM (gSMSSF). go Jelaig
dox> 9 pSaull dadby GSM a3l (gSMSCF. el Gayl ddg ,00lly SCP) wloars oyl
el Soll dyimig o5 Y daz g «sumal| gl Jio sleall casgll (b wlollSall (b oSl
apio| iV aoll o Sualls.

oSz gSMSCF (] wlodsdl Jlw,| JU> o wlad Kol daxllrs 9 OMNIMSC bla; aic
dwlw| aoSall Ao g590i (oo 833320l CaxiuSIl (BCSM). pga; OMNIMSC (e #MYL
51 850 wlalSall wlasl gSMSCF 08 4 JLaiVl o) oiwl) dolivall wloddsill 3419

(ol arkas ol Sall slgs] ralizo.

oSkl o LiST ol azly Jhail Jiine IS 0585 O Ser CAMEL ¢ 859 o)l MAP
INSERT SUBSCRIBER DATA (0 HLR. Jliis| @@ pici; CAMEL 533, s3lg 1d035 liso
03> IN Olgicg ale ximl g ill gSMSCF (Ll plgisdl) Juolgil.

oS alnii do)lSo jami Loaic CAMEL (Jio collected_info wlollSal MO ol
terminating_attempt_authorized wlJa) MT). gaxi, OMniMSC Jluwl wlly oo



CAMEL giay «g:lloo dos> glivoe e jgirll o5 15] . el OMNIMSC lg> CAP go
gsMSCF adoc Juw 9 InitialDP.

IV aolso YN |

02> 23y gumwo 28 IN (aSuid 2 el ool 14 Jis

doox| zliso
VPN)

olgic gsmSCF J el plgisll SCP Juolgill

laSall axllro olS 13] £1,2Y1 SCP zlio ,ué: :continue call ol

apol 9Vl :release call

anils TDP Iyl Isg) 8jamall cais)l blai aails

al> .o CAMEL oo dosfaall &> o)l CAMEL (4 ol .3 .2 .1 al>,u]l)

olS 131 gsMSCF ,lg> Juins ol zlio ,ut TCAP. pgi; OMNIMSC axlles sl,>| Gulai
Il wlly oo avol 189! wle)Sa)l CAMEL ikl

Jelss JS Jass CAMEL lg=S CAP alolso ¢yoio Jiims TCAP. Jelas all> lg=l guiz; SSF-
SCF oo 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 ol

slae] pi sl dlasi jua=i e5 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 Hlg=)l TCAP



wldec CAP

o3, OMNIMSC J aJWl wllas)l CAP o 3 al> ally 2 al> 4oll (8 doaxdl Jela) CAMEL.
oo SSF Il SCF (o OMnIMSC Jl gsmSCF)

asloxll o gll

InitialDP chito) aalliall wloleo go lojuans i cadsf abosi o el
(&990ll wloglo ol g4« Juaiall/ Jaioll 08 ]I 1doazl
Joadll alzYl) anluse CaitsS abaii b aallSo o> o ¢

EventReportBCSM =) 9 x> o du
Olusodl s Jius <ol

ApplyChargingReport 97! 129 waalllell 620) il arlos ans oo el
o wsllrall aallSall wlogleo e &y GSMSCF (620

Calllnf tionR t
allinformationRepor Ll s sl ISall)



oo SCF Jl SSF (o gsmSCF Jl OmniMSC)

adosll

Continue

Connect

ReleaseCall

RequestReportBCSMEvent

ApplyCharging

FurnishChargingInformation

ResetTimer

SendCharginginformation

CallinformationRequest

o gll
b 9 wldKal dxllre liiwl BCSM aJlAl

lie dgzg 8, G| alall azgi (a8l 4oz
aszs5 VPN)

2220 cuw oy go aod Kol slgil

adisimoll SVl e EWW oSl blai pulus
(lzidl  Laall LalzY)

ixpai dodSo 830 wadl) pouidl wlelso Q@@ ulai
(o=l

o8 lgisasias pt 4> Samaity paall @il yud95 CDR

Llidl pas cdso i dole] SSF ol sloiil giol
ix)leo slisl SCP alyglall

lgonall alaxall (] gl axpai wlogles Jlw|

tlei] 2 leis Y atd anllSall wlogleo wallo
PONILN]

s bla; O-BCSM

elalSa) a> i)l cass) bles asloYl amlud] aollSall dl> g39mi s MO 3 J 1585GPP

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; allb BCSM a=.ll
collected_info (DP 2) collect_info 281 Juls Jud vaslio alsaall L8,V
analysed_info (DP 3) analyse info  azgill Ju5 (JoiSo o JI Jud=i

route_select failure (DP routin Ll e a29s V) azeidl Juus
uti ~
4) 9 (clio s 51 G ol Jgiine

o_called_party busy . .
o_alerting Jeziino Jaiall 9 4lall

(DP 5)

o_no_answer (DP 6) o_alerting eddall oo cuny Y Jaiall 9,
o_answer (DP 7) o_active cun Juaiadl L9, lall
o_disconnect (DP 9) o_disconnect  Juaall lay 5 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

(DP 12) terminating_attempt_authorized
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

Jeoi TCAP/CAP

ol

oMl

MT. s
sl

3 yisinal
Juaiall

I el |
Juaioll

cux Y
b5l

wllos pii CAP wl)lg> jue TCAP (wlbleodl w08 ulai £52). d0gS 92 pasiws illg
Jai SCCP/M3UA/SCTP. pozxivwy, OmMniMSC M=o BER sa>9 juc ple TcapDecoder

Jul=xi) TCAP 4 CAP PDUs 5,15]1.



Jaill aales

SSN (sl=o. SSF)

SSN (>uz. SCF)

Slo> g5 TCAP

ol

Sl §luw

146

148

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

ASN.1 BER (auwlwdl juo,il xclgd)

CAP v2: 0.4.0.0.1.0.50.0. CAP v3: 0.4.0.0.1.0.50.1

Olgie gSMSCF J aallall olgisll doz i s agezgi piz iaadle Olgic on SCCP saic L]
SCP. Laslx, OMNIMSC alolas e TCAP lg> JS 830 Jlglo CAP. plaxiwl TC-

CONTINUE 5 ,lgxl J515 llasll ol TC-END asMe.

a>l el

&=l

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 w08

SCCP

CAMEL - ozl Cauos

al.all

asiy CAMEL, 5905 BCSM.,
oSl ol

J5Ssigr juosi CAP: wlay yzi
ASN.1

Jlg> azllao TCAP w)olralls

Jai) s, LYl JLas¥l TCAP

dox> wlllaio CAMEL



o ld Sl Juolas o Mauw

ol Kl Jwolas wMzxw plas daabgll 03 caai (CDR) 9 OmMniMSC 0 Omnitouch. i
< Muw cbiw] CDR 3 ) lizo) 59gGPP TS 32.298 wloas groxd $udailly oxidl Hlue 49459
lezo Jolaii il Slgadl Lows MSC.

oMo aalsiall Ly\gS;“ wlalzo e Jya.zﬂ CDR. uLJLao! axaal . &?b
CDR puwlio e Jouaxll . &zl icngll agzly 9 Prometheus aslsioll
<Mz, CDR ezl luYl wlasls.

g5 OMNIMSC M CDR eMolrog wgmall wlalSol SMS, @lasly asgall wliazig
Joxww JS Lnsils . Jlg=il CDR camws gdgoll vasio i) gololall aoasdl Jooles +d iinall aon

Mo goz i 8279l alolrall £lgi] CDR | G0 Lot yais (E550 Leis siig 0,ST3)l (nd
i wlilo ASN.1 BER 3 (8 82amall Mol JSlel 1E39GPP TS 32.298.

oMxw plai Sy CDR (jiigSs (o

e wMauw gol> CDR - o &Yl Ly FSM wlshzls wola) Kol (19 oSl
giso i VLR, wlallros SMS. wlac)l) dlasiil wldSall &lxsYl Loy, pody
oMo ] (slgY] a2Vl awidd] CDR Jzuw g5 JSI Jabss ol8)] g alals.

e &Mouw wailS CDR - &z iy CDR (oLl Gl wlalo (] 6 pauinell
cxdoll 84199 oMl 3389 ozl (e Ely wlalall 935 go Jolsiss.

< Mouadl glgsl

asx OMNIMSC wlauw o &l glesVI CDR. doMs dlawlgs 3030 lgio JS ASN.1 63,9
J lase TS 32.298.



aolc
ASN.1

13

14

17

J=ull g9s

MOCallRecord

MTCallRecord

MOSMSRecord

MTSMSRecord

LocUpdateHLRRecord

LocUpdateVLRRecord

RoamingRecord

o gll

Jsoemall ailgdl Q@ sLisio avigo dollSo
aollSo s I piinall poiy losie bylis| i

o - Jgexall ailgdl e dnliue dwgw dallSo
dyguo dallSo I el Jisiwy bosic aglas].

ois . Jgamall Cailgl oo 8linio dnas allw,

ois -Jgoxmall Cailegl e anlime dpai allw,
6 ad dlw ) I el Jusiws bbais agls).

gd9all cuaxi (HLR). wlsh,>Y bylis] pi

Sogimo e gdgall cuaxi HLR, ol s g
MSC/VLR.

gigall cuaxi (VLR). wlshzy bslis] ai

ssime wle gisall curms VLR, ol s g

on Jlezdl &Y bsliu] pi . Jlezs s
MSC.



Jso> CDR

wonll wladlSo wMauw (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 éoxxiusall égaxall wlazall
Jaiall S lall 08, (5, A)
el bl @) (a3, B): eMrw (29 29790 MO

cumy Eaimall @8 )1 e caling 28) Glrd Jaioll b lall 08,
(Jog=ill

olsie MSC Jzuw Lawl s3Jl CDR
olsic E.164 1 MSC

83,)l5)l boglazll 469020 ol

6 olall bglazll 4 gozo el

&9gall adlnio jo, > 9 Loy Kol cidg e I iinoll @890
(LAC) ad=l ay524 (CI)

doal £95 2am5 il dwgardill doaxdl gl dloll doaxll jwo,
wio il gllall UTC (lagyl dllw, pMiwl) dollSall 2y sic

wio )l gllall UTC E,15 9%, 28) aalSall ol alzYl sus
(alximial | ut ool Sall

wsio )] gllall UTC aallSall sles] aic



JaxJl ogll
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< Msuww SMS (MOSMSRecord ¢ MTSMSRecord)

JeaxJl o gll
served_imsi IMSI I yisuol)
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served_imei IMEI aJgoxoll wlasall
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served_imsi

served_msisdn
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update_time
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old_location /
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vir_result / hir_result
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normal_release
partial record
partial_record_call _reestablishment

unsuccessful_call_attempt

abnormal_release

CAMEL init_call_release

management_intervention
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wlels guii CDR aga ouaiy dwomi looi MSC. Juwdbwidl 09 59 (i | gallall:

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

NodelD cuwl g8 MSC ((s55 (yo recording_entity).

Date wwiv YYYYMMDD.

Time iz, HHMMSS.

SegNum (10000 s caily) [laoYl s> go pl8)1 4 o VeSo Juilwi o8, ob.

Jliodl Juww e MSCO1 20260329 143022 0001.dat

Ganis lalall iS5 ASN.1 BER Mo po dbwd ole gz 53J] CDR (28 230 ob LaS
TS 32.298.
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o298l &2 e

J 1SS dnlre JS aiwadl 132 oty OMNIMSC. 655 wlalo 9 (eS| o= iy 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

S &ued 3350 SS7 4 awlsdl MSC. olgis (o dorimall SCCP. wllacs MAP. samus
ssis «abgall dalaio CDR. dgn wlalss 05, oSor MSC &) b pllail] i (o dbaiull
ezl iwlogleall (o 2 jal - 2Sil.

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]



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"

umosﬂ

aladi jo, SS7. S«
Tao 2225 022
Smis 59 5l glawo
ITU 14 <y [a, b,
c] (S jouiue
a*2048 + b*8 +
c).

Olsic SCCP  rolla)
(p5, E.164) arzsil
MAP _J] HLR 4

SMSC 6 ulaill xasll

ol MSC . alaio]l
Ji> (9 pasi
recording entit
9 CDR: (aog9
Jlwg v lguidl
Jzudl.

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
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go azxod ol (p5)l



mnc

lac

allowed a5

HLR

config :omnimsc,

ol

integer

integer

list(atom)

thlr

ol oVl

[:a5 1,
:a5 3]

J..o_g."

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

(8,1 3 o1 2).

gisall adlaio o,
aalaio dox (e 1€
lgoai (sl @850l
oa» MSC/VLR.

Per- iy oLg.oJ'Jb) Al
i lg 9ol
ousll clggll ag>lg
axJlall: :a5 0,
:a5 1, :a5 2,
:a5 3. Jasai

o jlexl| dioglao
A5/3 > A5/1 >
A5/0 (3GPP TS
48.008).

Olsic 08 HLR wldas) su=dl MAP (wlly zl)o] @89l ez radrbanll wloglzo Jlw))

sglo I jinall MS).



config :omnimsc, :hlr,

address: "14155550200",
point code: [3, 14, 2]
aol=oll €oull wollae (sunl,i9VI
address string ey --
integer 3i
[integer,
point code . . y --
integer,
integer]

VLR

config :omnimsc, :vlr

Olsis SCCP wllall
(p3, E.164) arzoil
MAP.

alnéi jo, SS7 J HLR
axzgi) MTP3 il
plazxiwl oy Y baic
ool plgisll 4oz
5as 05 0l e

ol Bdowo Buzo

G ITU 14 e [a,
b, c].

6,115 1adrbandl awluw s 8 Lo L5l gdge Jmw Jobw (8 aSxis TMSI, /uiel| giogs

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

Y

ol 9Vl

Omnimsc.VLR.HLR.Live

true

true

false
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wlogleo
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guest mode boolean Y false

M3UA /STP

config :omnimsc, :m3ua_asp

ol 9Vl

095 Lo
J Osds=
HLR 03,
MSISDN

vl @

sl 0355 M3UA ASP ($aadll 15 alas) wllis] o aszss pits ol LYl Jis alnii

SS7 (agzlg A. MAP J] HLR/SMSC. ISUP) Lol JI Isn <.

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



enabled

local ip

local port

remote ip

remote port

routing context

point code

ol

boolean

tuple

integer

tuple

integer

integer

integer

P BT

false

{0, 6, 0, 0}

2905

..il.-o_g]l

e w0 D3]

Jsas M3UA AS
0SS Laie fal
Jlail slaw] o
STP.

olgic 1P ol
o, ) SCTP o

&Y.

o, eio SCTP
0 paiwl .=
Jusinid] plas o

olgis IP SCTP
STP &Y,] zs

sdio SCTPJ S
5% 2905 isioll
0o osall 2diol
Jss IANA J
M3UA.

asz9i Bluw doud
M3UA. ol e
M9S5S go ($ulais
= weI STP I
ASP.

alni; jo, SS7
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ASP. ol



&o §ullai, :msc
point code.

aSuis g MT
:internatior
network indicator atom Y :international :national,
:reserved,gi
1spare.

o oS |.')! Lo
vas 8lo S
M3UA. 0SS b
receive watchdog boolean y true true. sl y A
2979 paxs BEAT
AcK juaziy pgiy
Ll 151wl

wroimo (955 piy SCTP ¢y uiulall (wYlasd BSC g STP) waxi 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.
| ywis 3 anssll M3UA (RFC
4666).

aindl wlsio gusi pd tJassinidl <adg jolmi SCTP LISTEN IP o SCTP LISTEN PORT.

SIP

config :omnimsc,

:sip

oo u;ﬁ SlP)JJaJ ul.llys SIP JJJ034J VolP.

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]]



goisuo wlolro SIP

aolzoll goidl  wollas  sialisVI o)l

Olgic IP oozl
JLaiVl w9
SIP bglasg SDP

=. 05 Ol Ly
NICIRENPPNIRE
el s SIP. W] ezli
goiamo Olgic SCTP

signaling address string y --

0' 0’ - JQJ | .
listen ip tuple y { e
0, 0} SIP.
listen port integer Y 5060 goiumwo daio SIP.
Jadl JsSgis
o 2>lg . ol ji9YI
transport atom y rudp O 2759 1B
:udp, :tcp,
:tls.

il 9 ulai JS peers b b Juss:



name

address

port

transport

codecs

max_channels

options interval

Jlasl (e blaxdl Jolud .
OPTIONS

|

string

string

integer

atom

list(atom)

integer

integer ol
nil

2227

y

ol 9Vl

5060

:udp

[:pcmu,
:pcma]

100

nil

o gll

ol L silaiall julail
Joaz wY5s] 8 o

eoill o il 1si

Olsic IP Caviaoll o
ulaill.

daio SIP julaill.
sudaill Ixg) Jadl: :u
:th,gi:tlS.
ayigsall juo,ill ol

axJlall pudll Langca
:pcmu, :pcma, :a
ramr_wb.

wlo)Sall uasVl 2z
iy il 13g) diol 5
2o 8223l wlad Sl
max_channels re
a1l G| Jgogll dic,

ilsil siojll Jola
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Js=i . Jla¥l le |
| adaidl dl> :dov
b liw] caados
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MGCP / Lailuwgll

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

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

€

Joszi . Joxdl luo slxeY MSC JiasS MGCP. ,olsl ,xai CRCX s MDCX ¢ DLCX I
cliaall 3ax .oblgdl tmedia aolaxiwl a3l bilwgll o pSxdl JoSgig .

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
Jaidl MGCP (Juw le
sVl 9 Jladl).
Lilwgll wllg aoils
gateways list(map) y [1 s H e

OJI.).n.”



aolnoll eoidl  wollas ol sVl ol

paziamal| ilaiall aladl G yn0

name string ey --

oSl azs) o yg conl
address string ey -- Olgic IP laslwgll algd.
port integer Y 2427 daio MGCP algdl (e

w9 ezl algdl Jxo puwl
domain string y — aslgdl bladl aems (Jaw ols
JlaJl. aaln/1@mgw).

loiLwoll o
aoleoll goidl  wollao ol iVl ool
awo 19V aled] pmwl (O] wzy

gateway string y -- &o Uiy name slhe] o algy
MGCP sl Megaco).

lailwsll (59 oSzl JsS 93 !
mode atom y :mgcp :mgcp J RFC 3435 Si :megaco
JITU-T H.248.

SMSc

config :omnimsc, :smsc

wldes) 8 asll Lilw Jl doxs ;S 0 Olgic 0855 MAP MT-ForwardSM ¢ MO-ForwardSM.



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

aolrodl  goidl  wollas  sialisVl ol

Olgic SMSC rollall (ob, E.164)

address string ey -- 5 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> &1t;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



aolnoll godl  wollao ol pioVI o)l

JdaJl
el
CDR.
ol ey

AERSIS
output dir string o "/tmp/omnimsc/cdr" alawl gy
BEAM.

oéLu.u!
5] Glals

max file size integer Y 10,000,000
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sLisi] iy
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Jsl=i ais
FEY

e

max_records integer Y 100,000 =l
wadYl
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aolzoll godl  wolloo ol iVl

rotation interval integer Y 3600

Il

config :omnimsc, :routes

J..a_,."

CDR JsJ

0.9
H9N
wlaloll

o]l
osilsdlly
eliw| i

CDR

A=z

ol pzxll
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Mo,

lgzell dlaioll o6, @V Jl Lol La i Ll LWl Gle sraizall axzgill aclgd doxy

Joleill unSS ay0)0Y1 o @ol Jobol diylns arzsill Jorz pasiag.



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

transport

esull

string

atom

integer

string

string

[integer,
integer,
integer]

{integer,
integer}

atom

ol iVl

10

[Or 07
0]

{1, 31}

:udp

o gll

J.oﬁ.'f nn d-gJLﬂ.” | | Il

ag>oll £9i: :local,
:sip, :isup,
:transit, :gmsc,
:sip_i,si

:sip with failover.

eVl pnadl Lol l a9l
qj)l_dl ()M-Q-IJ" UI)LMLO 0J)E.

il ol SIP (wgllas
0 Lais type o2
:sip, :sip_i,gi

:sip with failover).

o &ulai, ol iz name

aCgaxe ol ISUP
(V5SS boaic Lgllno type
o :isup)

wzsill agzs)l aboii o,
ISUP.

o jgo ) Jolidl (§Uaill
wlegazxal 8,511 ISUP.

Jii olz SIP Luwall Ing).



wliglaill dzo 0 dgzly e Juruinid] wdy b & lall 8,15] Gyl Sy REST (POST /routes,
DELETE /routes) ezl iazsill o dlais aliol e Joaxll .cusll dgzlgs.

wlogleo MM

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



aolzoll godl  wolloo a8Vl ol

Jo Sl eS| ool
wle pog el
.Jgoxoll Cailgll

network name string y "Omnitouch” QAR ga.fmww
ey 7 awol iVl
GSM (3GPP TS
24.008

10.5.3.5a).

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

ol Nil wloglzo MM aic

leisS nil.

short name

a> ;] UTC &L
Jow e owlelw
JlJl, UTC+5:30
(i) 22 on.
UTC-5 (e LYs)l

asd il saxiall) o
9 yiiite . 20-
BCD 3 J l5sgGPP
TS 24.008
10.5.3.8.

timezone offset integer y 0

acgoxo MSC
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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}
]
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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

aolzoll ol wolloo (ol 9V
max_calls integer Y 10,000
max_subscribers integer Y 50,000
max_process count integer Y 500,000
max paging rate integer Y 1,000
check interval integer Y 5,000
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config :omnimsc, :sgs
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config :omnimsc, :sgs,
listen port: 29118,
vlr name: "vlr.omnimsc.local"
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config :omnimsc,

gateways: [
%s{name: "Balance",

["*100"]},
%{name:
["*123"]},

%{name: "Default",

:all}
]

:ussd,

"Recharge",

address: "14155550300",

address:

address: "14155550302",
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config :omnimsc, Omnimsc.Emergency
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config :omnimsc, Omnimsc.Emergency,
numbers: ["112", "911", "999", "000", "110", "119"],
psap_address: "000",
allow without sim: true
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config :omnimsc, OmnimscWeb.Endpoint,
http: [ip: {0, O, 0, O}, 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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live view.signing salt strin y "oMnImScLv"
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config :api ex
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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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# 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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Auth required, no
vectors available

Auth required, vectors

wait_auth tuples
— —up ] available

HLR returns vectors

wait_ms_response I

HLR returns error UE returns AUTS (sQN  HLR returns re-synced
failure) vectors
UE returns valid UE returns invalid ‘ S
response (RES/SRES) response (auth failure) - _resy

HLR returns error or
timeout
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LTE juiw Jud s5lgadl (le aoizall eguall (sbiol JSuis VOLTE. mouw CSFB (S yisinall
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SGsAP-LOCATION-UPDATE-
REQUEST

SGsAP-LOCATION-UPDATE-
ACCEPT

SGSAP-LOCATION-UPDATE-
REJECT

aoazxdlg sleaiw Vi
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SGsAP-PAGING-REQUEST

SGsAP-SERVICE-REQUEST

SGsAP-SERVICE-ABORT-
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MSC

MSC |
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MSC J
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UNITDATA MME J| UE i SGs
SGSAP-UPLINK- MME _J| 6 pwad allw, oxii MO: PDU NAS
UNITDATA MSC o0 Jsoxe UE e SGs
allu I oluVI ol

SGSAP-EPS-DETACH-INDICATION =~ MME LJI MSC o Jisinall Juad o EPS
SGsAP-EPS-DETACH-ACK MSC WJI MME  JLas »SU EPS
SGSAP-IMSI-DETACH-INDICATION ~ MME JJ| MSC  JLas IMSI & iisall

SGsAP-IMSI-DETACH-ACK MSC J| MME  Las xuSb IMS|
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SGsAP-RESET-ACK olzil sl onsill 3le] 8, L] xS
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SGSAP-MM- MSC J|

INFORMATION-REQUEST  MME . 5 aSuidl ol loglas

MSC JI

SGSAP-ALERT-REQUEST = ele siw Jaisd azs apis calbo

MME J| :
SGSAP-ALERT-ACK amiill ST

MSC
SGSAP-UE-ACTIVITY- MME J| C

<l ol UE Uaiss

INDICATION MSC
SGsAP-RELEASE- MSC J|

REQUEST MME JLail 4u25 SGS I iivall lag)

J yisiroll LLs,VI EPS/IMSI

pois Losic UE e bl £l,5L EPS/IMSI (s LTE. Juw_s MME il SGSAP-
LOCATION-UPDATE-REQUEST J| MSC. psis MSC gdso casu 55l VLR, 35 3l
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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 Juiedl bVl ax SGs W] Juisell SGS-ASSOCIATED. (Soy
J oY MSC e Juiall slesiwl SGS Wl azxl ggs 6 pmasll J5bw )l adusy CSFB.

¢le sl MT ,.c CSFB

i0)lSo Lo lodis MT e Juaio Jiina) LTE (5 Lo jo SGS). psis MSC & iiuall £leaiml,
& MME ;0 Y5 BSCs. ,oli MME UE 2 (] g2 LilG 3 5IG. e aalSall jaims cu>

agzly A dgzlg ol IU-CS.
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Attach Request [combined EPS/IMS])
L]

EPS attach procedure

e

SsAR-LOCATION-UPDATE-REQUEST (IMSI, naw LAI)
=

AP UipdateLocation

L
MAP InsertSubscriberData
MAF Updatelocation ack
Store subscriber, allocate TMSI
-—
SGRAFLOCATION-UPPOATE-ACCERT (mew TMSI)
-

Attach Accept (EPS + C5: new TMSI, LAI)
-

Attach Complete

505 association state: 5Gs-ASS0C0IATED

LE PARiE OmraMsC (WLE) HILR

ezl ol 3,200 UE Jlxo WJI CS ue sleaiwY] alziwl Jow 9 BSC. dol(SaS dollSoll oims
MT alJl &l Jolsss .a0le MSC-A g4i go RAN E-UTRAN/SGS s5las (93> JW> o Clear
Complete o 8sle axdgio wuilS ill BSC. bls,| o] cu> SGs Jlail 8,15] iy Y
BSSMAP.

6 yuoll Jilw JI MT ,.c SGs
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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 ‘

6 pwai)| Ll )| gis MO Jaw s oSzl luall UE PDU NAS e 6 puaill allw ) MME S
SGSAP-UPLINK-UNITDATA. pgise MSC & masll Jilw Il ;S0 ] leaszsi aolsls.
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CCeNULL bl 325 Y SGS. slo sl 51,2] oSas ¥ CS us SGS. o0 o3
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SGs-ASSOCIATED
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Juogi dgzlg dadngll 03 amai SIP-I (SIP go ISUP (alkso) alowwlgs biwais o5 iJl OMniMSC.
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Content-Type: multipart/mixed;boundary=boundary42

- -boundary42
Content-Type: application/sdp

v=0

0=0mniMSC 12345 12345 IN IP4 203.0.113.10
s=0mniMSC

c=IN IP4 203.0.113.10

t=0 0

m=audio 10042 RTP/AVP 0 8

a=rtpmap:0 PCMU/8000

a=rtpmap:8 PCMA/8000

- -boundary42
Content-Type: application/ISUP;version=itu-t92+

<binary ISUP IAM>
--boundary42- -

Soixall 95 oy 2 oy @application/ISUP o RFC 3204. dolso >axi version ggi
ISUP (JloJl Jow le. itu-t92+ J ITU-T Q.767).

aloi g SIP-I

QO:< o 55 05 SIP-l clisall e :sip issldai oo Jadio JSun SIP (aill.

config :omnimsc, :sip i,
peers: [

[name: "MSC-02-SIP-I",
address: "10.2.1.100",
port: 5060,
transport: :tcp,
isup variant: :itu t92,
codecs: [:pcmu, :pcma, :amr],
max_channels: 500,
options interval: 15]
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transport

isup variant

codecs
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nil

o oll

oz xibaioll ulaill puwl
9 ad] 8, Lyl

¢oill go :sip 1.
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3aio SIP ulaill.

Jadl JgSgig u: udp.
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SV Llw Jl sl

:itu t92 (ITU-T Q.767).

:ansi (ANSIT1.113).
:etsi (ETSI EN 300
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esis baic OMNIMSC il (J] aollSo auzgiy SIP-I. sbiwil pgdy aild INVITE SIP cun> go
oo JS e sgimy dazio SDP gISUP IAM.

Mobile Station BSC OmniMSC Media Gateway SIP-I Peer

SETUP

DTAP: SETUP

Route lookup -> SIP-I peer

CRCX (trunk-side)

200 OK (RTP address)

Build IAM from CC parameters

INVITE (multipart: SDP + |IAM)

183 Session Progress (multipart: SDP + ACM)

MDCX (remote RTP from SDP answer)

DTAP: Alerting

ACM parameters extracted from ISUP body

200 OK (multipart: SDP + ANM)

MDCX (sendrecv)

DTAP: Connect

ANM parameters extracted from ISUP body
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