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Cisco Support Community — Expert Series \Webcast

CerogHst Ha cemuHape nHxeHep Cisco Bnagnmunp CYKOHKUH PDACCMOTPUT apPXMUTEKTYPY FONOCOBbLIX
cepsuhcoB nosepx LTE cetn (VOLTE), a Tak e TexHonorum ana noatanHoro nepexona oT CYLLEeCTBYOLLEN
TpagnumoHHon 2G/3G cetn kK VOLTE apxutekType.

Brnagummp CyKOHKUH
VIH>keHep noapasgeneHuns
DOKYCHOWN TEXHUYECKOM
nogaepkkn, Mocksa
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Tema: VoLTE - texHonoruu nepenaum ronoca B LTE cetu

[ata npoBeneHns sedbuHapa: 20 mas 2015 roaa

TexHnyeckme IKcnepTol

Cepren Hegenbko AHTOH bynaHoB
NHXXeHep-KOHCYNbTaHT NHXEHEepP
Cisco B MockBe nogpasgeneHus

JoOKYCHOU TEXHNYEKOWN
nogaepxku Cisco
cepsuc NpoBangepos
(Global Service Provider)
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Cnacmbo, UToO NOCETUNIM HaLL BEOWHAP CEerogHs

CerogHsaLLHAsA NPpe3eHTaUA BKMKOUYaET ONpoOChbl ayanToOpnn

[loxxanymncTa, yyacTBynTe!

A\

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 4




Cnacmbo, UTo NPUCOEOUHUNNCH K HaM CEroaHS

CKkauaTb npeseHTaumto Bl MOXXeTe Mo CChInke:

hitps://supportforums.cisco.com/ru/document/1251067/1

Cisco Confidential



https://supportforums.cisco.com/ru/document/12510671

KOHKypC “VOLTE - TexHonornm nepengayun
ronoca B LIE ceTn”

YBakaeMble nosib3oBatenn Mol npegnaraem Bam npuHaThb y4acTtme B
KOHKypCe nocre npoBefeHnsa BebkacTta, KOTopbIn Tak 1 OyaeT Ha3bliBaTbCS
«VOLTE - TexHonormun nepepaym ronoca B LTE cetu».

https://supportforums.cisco.com/ru/document/12510656

- [lepBble TpKn nobeanTens nonyuat dpupmMeHHbin Kyd Cisco-TAC

« OTBETHI MpUCbINanTe Ha csc-russian@external.cisco.co

. 3afaHre KOHKypCca 6yaeT pasMeLLeHO CerogHs nocne rnposeneHus
sebkacTa (14-00mck)
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| lpucbinanTe Bally BONPOCH!!

Mcnonb3ynte naHenb Q&A, 4ToObI 3a4aTh BOMNPOC.
Halum akcnepTbl OTBETAT HA HUX.




Bonpoc N9
IaHHaa Tema AnNA MeHA UHTepecHa NoTOMY, YTO:

BapuaHTbl OTBETOB:
1) 3ITO paclMpUT MON TEXHUYECKNI KPYro3op

2) 4 pabotato B KOMMaHum onepaTtope MOOUMbHOW CBA3N N 3TO MOXET
MHE NMpuroanTbCs B byayLlem

3) A paboTato B KOMMaHUu oneparope ModUrbHOM CBA3U U Y Hac ECTb

nnaHbl No BHegpeHuto VOLTE B 0003pmnmon nepcrnektuse (NUSOT,
KOMMEpPYECKOe BHeAPEHME U T.1M.)

© 2013-2014 Cisco and/or its affiliates. All rights reserved. isco Confidential 8



Cisco Support Community — Expert
Series Webcast

VOLTE — TexHonornm nepengaym ronoca
BLTE cetun

Brniagumnp CykOHKMH

NHxxeHep nogpasgeneHnsa dokycHon TexHmndeckon nogaepxkn Cisco B Mockse

Man, 2015




CopepxaHue

= DBONOUMA ronoca B MODUIbHBLIX CETAX
« CSFB n SR-VCC

= VOLTE QoS

= ApxutekTtypa VoLTE

= SIP

= Call Flow: perucTtpauuna n Boi3oB VOLTE




SE;omouMﬂ golplelers B MOOUMbHbBIX CeTax
CSFB n SR-VCC
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CyLyecTsyroLme sBHeaperma VolLT

[Mo naHHbIM “Infonetics Research” Ha koHel 2014 roga KommMmep4yeckme
BHegpeHua VOLTE:

USA: AT&T, T-Mobile, Verizon

South Korea: SK Telecom, LG U+, KT
Hong Kong: HKT-PWWC, 3 HK
Japan: NTT DOCOMO

Singapore: SingTel, StarHub

Ha Tekywmnmn MOMEHT MOXHO NOCMOTPETL CMNUCOK ONepaTopoB U
nogaepXXnBaeMblX MOOUNbHLIX YCTPOUCTB, Hanpumep, Ha Wiki:
http://en.wikipedia.org/wiki/VoOLTE

Voice over LTE — 9TO BCEro nNuLib rofiocoBON CEPBUC — YTO 3acCTaBlsAeT
ornepaTopoB NepexoanTb Ha HOBYHO TEXHOMOIMK?

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 12
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MobunbHasa cetb 3G (UMTS / GSM)

luCS

RNC

Packet
Data
Network

NodeB GGSN

UMTS: Universal Mobile Telecommunications System
PSTN: Public Switched Telephone Network

SGSN: Serving GPRS Support Node
GGSN: Gateway GPRS Support Node

GSM: Global System for Mobile Telecommunications
RNC: Radio Network Controller

MSC: Mobile Switching Center

VLR: Visitor Location Register
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Long Term Evolution / Evolved Packet Core

RNC

Packet
Data
\_Network

Packet
Data
\_Network

eNodeB
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BHeapeHune ceten LITE

“ Operators About LteWorld Contact Us
( ( LTEMAPS

http.//Itemaps.org

o SB:Q.EM = 360
Yy | KOMMEpPYECKUX
LTE cetei
3anyLlleHo Ha
koHel 2014 roga

LTE Deployment Map

Canada
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Q S~ South B?@mm{, Ucean @us(ralm :
e . L o |
@ @ Atlantic 3 '
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" Argenting New @ i
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)

¢

|

|
Terms of Use
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Bornpoc N92

Kakoun anemeHT EPC oTBe4YaeT 3a BblaerneHue
Globally Unique Temporary ldentifier (GUTI)

BapnaHTbl OTBETOB:
1) S-GW

2) PGW

3) MME

4) Enode-B




Cisco VOLTE - BapmaHTbl NOCTEMNEHHOTO NEPEXOO

CSFB/I
WF

CeropgHs

Kakou eapuaHm muzpauyuu ebibepym oriepamopbi?
_ HBCE“
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Circuit Switched Fallback (CSFB)

Incoming Call

<
Incoming/Outgoin
maaam'rm'gﬂﬁﬂa """"" g
o ‘ ‘ o Text
R ASR 5000 “ “u | J .......
\ X 1 .‘ ....... — —
\\ AR
\
\
: 7%
\\ “n i ]
\ -
\
\\ Internet/D

ata

-------------------------------------

S-GW/P-GW
ASR 5000

ASR 5000 MME supports the SGs interface for CSFB and SMS

« TpebyeT nogaepxku SGs nHtepdenca Ha MSC.
« Ha MME pomkHo 6bITb HacTpoeHo cooTBeTcTBue TA -> LA anga onpegenenusa 2G/3G MSC

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 19



CSEB InterWorking Function

MSC

Cisco CSP

Cisco® ASR 5000
EPC / MME

i

\ l “ hl!ll

SGSN
ASR 5000

‘e
.
‘e
.

‘e
.
‘e
0

Iﬂﬂ?\ﬂﬂﬂﬂ‘ i

»M nl “

S-GW/P-GW
ASR 5000

nternet/Dats

« He Tpebyetca nameHeHnn B CS gomeHe
» [llopgepxusaet ronoc u CMC
« Bce TA manupytotcs B oanH LA - HET HeobxoauMocCTK B cTatndeckmnx TA -> LA Tabnuuyax
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\Voice over LTE (VoLTE)

Cisco® ASR 5000
EPC / MME

Ll<

‘e
0
.
‘e
.

v\hmnlmnh

o

‘e
.
‘e
.

o
o
.

Internet/Data

ASR 5000

« EpanHaga cetb Ang Bcex mynstumenma cepBmcoB

* CHwmXeHue onepaunoHHbIX pacxoaoB

* B0O3MOXHOCTb NpeaocTaBneHnsa HOBbIX CEPBUCOB

» bonee BbICOKME Ka4eCcTBO rosioca n adpPeKTMBHOCTb NUCMOSIb30BaHUA CNeKTpa

« CnusHue VoIP cepBUCOB A5151 KOPNopaTUBHbLIX 3aKa34MKOB U YaCcTHbIX abOHEHTOB

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 22




GSMA One Voice / IR.92

= One Voice — Voice over IMS Profile
= De-facto ctraHgapt gna VoLTE
= Onpepengaetr MMHMMarnbHble TpeboBaHusa ansa ronoca n SMS nosepx LTE

= Basic Functions n Supplementary Services— aKkBMBaneHT CYLLECTBYHOLLNX B
CS mMoburnbHoOW ceTn.

= OCcHOBHble TexHU4Yeckme TpeboBaHna ans One Voice BKMoYaloT:
= IMS basic capabilities n supplementary services ana tenegoHunu
= CornacoBaHue B peasribHOM BpeMeHn Mmeana, TpaHcnopta u kogekos (AMR)
= LTE paguo u evolved packet core oyHKUMK
= Bearer management
= BbigeneHnuoin IMS APN
= [pyrue:
= PoamuHr
= BbI30B 3KCTpeHHbIX cnyx6b (Emergency Calls)

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 23



OCHOBHblE nonoxxeHmsa IR.92

= |IMS Feature Set
= [lpouenypa pernctpauunm no npotokony SIP
« AyTeHTugukaums
= Afpecauus
= Alphanumeric SIP-URI
SIP:ali@cisco.com
= MSISDN based Public Identity

tel:+19193330001
= Call establishment and Termination

= P-CSCF Discovery

= Supplementary Services
= Activation using XCAP on Ut interface

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 24



Single Radio - Voice Call Continuity (SR-VCC)

Ottt Cisco® ASR 5000

T EPC / MME
I

SGSN

|
lm_u_‘

i

ASR 5000

Internet/Data

ASR 5000

« (Obecneunsaet handover n3 VoLTE (PS voice nomeH) B CS voice gomeH
 HanpaBneHo Ha MMHUMU3aALNIO 3a0EPXKKU MPU NEepPeEKIYEeHNN cepBuca
« LUeHTpanusoBaHHas obpaboTka curHanusaumm B IMS sape v Application Servers
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VOLTE Q0S
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EPS Bearers

()

UE eNodeB

S
/ \

! 4 D-faut Bearer

I

: | Best Effort (Non-GBR)

| APN I One per PDN Connection
1

|

\

I
I

\ ' Dedicated Bearer(s)
\

LY GBR or Non-GBR
Up to 11 per PDN Connection
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CtaHgapTr3oBaHHble QC| XxapakTepucTUkm

QCl Resource | Priority Packet Packet Example Services
Tywpe Delay | Error Loss
Budpet Rate
(HOTE 1) | (NOTE 2

1 2 100 ms 102 ConversationalYoice
(MOTE )

i 4 140 ms 107 ComversationalVideo (Live Streaming)
(MOTE 33 GBR

3 £ A0 s 107 RealTirme Garming
(MOTE 33

4 f J00 ms 10" Mon-Conversational Yideo (Buffered Streamindg)
(MOTE )

5 1 100 ms 10" IMS Signalling
(MOTE 3)

i Yideo (Buffered Streaming)
(MOTE 4) b J00 ms 10" TCP-based(e.q., wwaw e-mail chat fip, p2p file

sharing, progresste video, ete.)

i Mon-GBR YoiCe,

(MOTE 3) I 100 ms 10 Yideo (Live Streaming)
Interactive Gaming

A

(MOTE &) i Yideo (Buffered Streaming)
J00 ms 10" TCP-hased (e, wwaw e-mail chat fip, p2pfile

Y 4 sharing, progressie video, et

(MOTE R
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TUNMUHLBIK cueHapun ona VoL TE

()

eNodeB _
/, \\
/ APN

Hinterne) imemenTraiie QOISO — | <o eerer
\
\ /

Default Bearer

\ ,’ Media Traffic with GBR Dedicated Bearer
NP \ QCI=1for Voice; QCI=2 for Video /
\ On-demand Establishment \/
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ApxmnTekTypa VolLITE
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ApxmnTekTypa VOoLTE

w@ A

LTE RAN

- CiscoASR

Cisco CSP
" Partner Product

IMS/SiP
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L TE Radio Access Network (E-UTRAN)

= UE c nogaepxkon VOLTE
KITMeHTa 1 BO3SMOXXHOCTbIO | |
ncrnonb3sosaHnga IMS

= eNodeB — obecneumnBaeT
NOKPbITUE U yNpaBreHme pagmo
pecypcamu

= eNodeB cBazaH ¢ MME 4epes
S1-MME uHTepdenc

= eNodeB cBasaH ¢ S-GW 4epes
S1-U nHtepdenc

E-UTRAN: Enhanced UMTS Terrestrial Radio Access Network

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 32




Evolved Packet Core
Mobility Management Entity

= ObpabaTbIiBaeT TONbKO
CUrHanun3auuto

= AyTeHTUpMKauung,
aBTopu3auuna un
6e3onacHOCTb

= Paging, roaming v
ynpasneHue Tracking Area
(TA)

= Gateway selection

= ObecneynBaeT CSFB n SR-
VCC npouegypbl

©2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential




EFvolved Packet Core
Serving Gateway

= Toyka nogknoyeHusa no S1-U

EnodeB

= MoOunbHbIN AKOpb NpU Inter- ((( )))
enodeB handoever and inter- ‘éﬁ
3GPP S4 handover eNodeB

= MaplwpyTtmnsaumsa n doopsapanHr
NoNb30BaTeNbCKNX MAKeTOB

= bydepunsauma downlink gaHHbIX

= [lepegayva gaHHbIX anga handover AN

©2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential




Evolved Packet Core
PDN gateway

= L3 B ctopoHy IP-cetun (IP PDN)

= MapLpyTtusaumsa v otnpaeka
NONb30BaTENbCKUX MaKEeTOB

= YnpasneHue bearer n BblgeneHue
IP agpecos

= Ynpasnenune APN

= [MpnmeHeHmne Policy n charging
NONUTUK

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 35




P Multimedia System Core
Proxy Call Session Control Function

= HavyanbHaga To4ka KOHTaKTa ang
UE co ctopoHbl EPC

= MoxeT HaxoguTbca Ha visited
network

= Ynpaendaet QoS n BblaeneHnem
pecypcoB 4Yyepe3 RX nHtepdenc

= PacnosHaeT n Hanpasngaer
9KCTPEHHbIE BbI30BbI (emergency
calls)

‘ Interworking

= Komnpeccua npotokona SIP n |
ynpasreHune security ‘
accoumauysmm o
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IP Multimedia System Core
Interrogating Call Session Control Function

C nomowbto HSS HaxoauTt ‘
Ha3Ha4YeHHbIN NMofib30oBaTento =
S-CSCF

= B cny4yae HavanbHON perncrpauun
nonb3oBaTtens MOXEeT UCMOoMNb30BaTb
anropntmMm 6anaHCMpOBKN A5
BblOOpa S-CSCF

= Mapuwpytusupyet SIP coobLueHus K
S-CSCF

= TpaHcnupyet Tel B SIP URI,
ncnonb3ya ENUM

‘ Interworking

' |
Other
IMS/sIP
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IP Multimedia System Core

Serving Call Session Control Function

= YnpaBneHue ceccnsimm abOHEHTOB

= AyTeHTuurkaums aboHeHTOB

= [lony4vyeHune npodpamna aboHeHTa
n Initial Filter Criteria (IFC) ot HSS

= TpaHcnsauymsa Tel to SIP URI, ¢
ncnosibsosaHnem ENUM

= Bazaumopgencteue c Application
Server—amu.

= [lpmeHeHne nonnTUK oneparopa

= MapLipyTtnsauyms 3BOHKOB BO
BHewWwHne cetn (PSTN, gpyrue SIP
ceTn)

Interworking

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 38




IP Multimedia System Core
Emergency Call Session Control Function

= BbigeneH gns obpaboTku
9KCTPEHHbIX BbI30BOB

= Bbibnpaet Public Safety
Answering Point, KOTOPbIN
NPUMET 3KCTPEHHbLIN BbI30OB ~

= BazaumopgenctsyeT c location

function ana onpeneneHusa _u
ONMTMMaribHOM MapLupytusaumm o — - iy
BbI30BA. T o
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IP Multimedia System Core

Access Border Gateway

*PasrpaHnyeHne EPC n IMS
OOMEHOB ONA curHanusauum u
Nofb30BaTENbCKOro Tpaduka

—CKpbIBaeT getanm Tononornm

=MoxeT yctaHaBnueathb IPSec/TLS
TYHHEnNb ¢ IMS KnneHTOM

*[lpuHyxXgaet Becb bearer
(Monb3oBaTENbCKUN) MPOXOANTb
yepe3 IMS agpo, obecnevnBas
yno0bCcTBO peanusauymu
— Lawful Interception (COPM) ans

NONbL30BaTENIbLCKOro Tpaguka

— Tapndukaumm aboHEHTOB
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Support Functions
Home Subscriber Server

= basa JaHHbIX, e XpaHUTCS BCS
nHdopmaumsi 0 aboHEHTaXx. ‘

v CepBUCHbIe Npodannbl C
napameTpamm nNoanmncKu

v IHopmauua ana naeHtudpukaymm
n aBTopusaummn aboHeHTa

v IHdpopmaums o nonoxeHun un IP
agpecax nonb3oBaTens

v MHdbopmauua no nornke obpaboTku
BbI30BOB C MCMnofnb3oBaHueM Initial
Filter Criteria (IFC).

= CBsizaH ¢ MME 4yepe3 S6a nHrepdenc

= CBsa3aH ¢ I/S-CSCF 4vepes Cx
NHTEpdeunc
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Support Functions
Policy Charging and Rule Function

= Flow-based Tapudomnkaumsa u
KOHTPOMb

= YnpasneHue nonmMtukamm Ha
OCHOBaHUK npe-
KOH(PUIrypupoBaHHOMN NOTMMKK

= GX MHTEpPenc
v YnpaeneHue nonutukamu B EPC

= RX nHTEpenc
v YnpaBrneHue nonutnkamum B IMS

= OCHOBHOW KOMMNOHEHT ANS
ynpasneHna QoS B VOLTE
apXUTEKTYypE

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 42




VOLTE Application Servers

= MHoroueneson KOMMNOHEHT B IMS
apXxXuUTeKkType

= Obwaetcs no npotokony SIP nnu
Diameter c IMS agpom

= PazpaboTaH ansi BbINOMHEHUS
cneundunyHbIX 3agad Ha ypoBHe
npunoxeHunn IMS

= [1lpumep: Telephony Application
Server (TAS)
= Call control (ynpaBneHue BLI3OBOM)
= Call forwarding (nepeagpecauus)
= Conference (KoHd)epeHLICBA3Db)

= Caller Hold / Resume (yoep»xaHue
Bbl30Ba) U T.A.

© 2013-2014 Cisco and/or its affiliates. All rights reserved.
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[ogknoueHre k TOOTI (PSTN)

Breakout Gateway Control Function

= MapLpyTnsaums 3BOHKOB B
PSTN/CS gomeH, Bbiobop MGCF nnu
gpyroro BGCF

= be3onacHOCTb — CKpbLIBAET MOPThHI,
ncnonb3dyemble IMS aapom

= MapuwpyTtmnsaumsa no tenedoHHOMY
HOMepPY

© 2013-2014 Cisco and/or its affiliates. All rights reserved.
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PSTN Interworking

Media Gateway Control Function / Media Gateway

(MGCF)

= CurHanbHbIN W03 mexay SIP goMeHoM u
curHanmsaumen PSTN

= Ynpasendet meguawunosom (MGW) ans
yctaHoBreHus bearer B PSTN

= Media Gateway (MGW)

= Megua wnwo3 B CS ceTb
= [lpeoboasyetr RTP ctpum B PSTN Kogeku

= Media Gateway Control Function ‘ IMS$

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 45




Kak UE BblonpaeT P-CSCF?

*[1pe-KOHPUrypmpoBaHoO Ha KNMEHTCKOM YCTPOUCTBE
v UE moxeT nmetb P-CSCF nHdopmauuto B ISIM:
v' P-CSCF IP agpec cKOHUrypupoBaH Ha KNUEHTE

v' P-CSCF FQDN ckoHurypmpoBaH Ha KrnneHTe un ncnosnbdyetcd DNS ans
nonydvyexHus IP

= Ha3zHa4yaeTcHa ceTbio

v' KnuneHt 3anpawmBaet agpec P-CSCF Bo-Bpems co3gaHus LTE ceccun,
ncnonb3ya Protocol Configuration Options (PCO) B coobuweHunn "Create
Session Request/Response”

v" P-CSCF agpec moxeT 6bITb CkOHUrypmposaH Ha PGW
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icnonb3oBaHne PCO |IE ong Boibopa P-CSCFE

HSS

HSS pr0\|rides list of APN and PDN |
types UE is allowed. First APN is
used for dliefault bearer. :
|
|
|
|

———————— >
Create Session Request
]

v

Create Session Request
(APN, QoS, PCO IE ,PDN-type=IPv4v8, ...)

(APN, QoS, PCO IE, PDN-type=IPV4v6,...)

v

|
|
A
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Create Sq'ssion Reply Create Session Reply : :
Attach Accept : < ' '
< P { (UE IP addr, P-CSGF IP addr, (UE IP addr, P-CSCF IP addr, :
(UE IP addr, P-CSCF IP addr,, 'l DNS,...,cause) : DNS ...,cause) : :
DNS...,cause) [ | | |
l
| | | | |
| 1 | | |
| | | | | >

| " SIPREGISTER | | |
| | | | |
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NHpopmauma o P-CSCF npe-kKoHpUrypmpoBaHa
(ISIM)
§ @

UE MME HSS SGW
Attach Request

J § @

AAA DNS P-CSCF

> HSS provides list of APN and PDN
(IMSI/GUTI, TAI, PCO IE APN ..) types UE is allowed. First APN is
used for default bearer.

Authentication/security

Create Session Request

> Create Session Request

[

(APN, QoS, PCO IE ,PDN-type=IPv4v8, ...)

(APN, QoS, PCO IE, PDN-type=IPv4v6, ...

When LTE UE is hardcoded with P-CSCF IP address or FQDN.
It will resolve P-CSCF address using DNS after initial attach
procedures.

It depend upon UE implementation to ignore/accept PGW
assigned P-CSCF during initial attach procedure.

Create Session Reply Create Session Reply
Attach Accept < <
< P (UE IP addr, P-CSCF IP addr, (UE IP addr, P-CSCF IP addr,
(UE IP addr, P-CSCF IP addr,, DNS,...,cause) DNS ...,cause)
DNS...,cause)
P-CSCF FQDN DNS request
P-CSCF IP addresses
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Kak P-CSCF Bbioupaet | | S-CSCF?

=[1na Bbibopa I/S-CSCF ncnonb3yetca realm aboHeHTa

* P-CSCF ucnonb3yet DNS 4T0 ObI BbIOpaTh I/S-CSCF ans gaHHoro UE
v" DNS moxeT BepHyTb S-CSCF hostname / IP Address
v" DNS moxeT BepHyTb I-CSCF hostname / IP Address

*|-CSCF oyget obpawiateca kK HSS mncnonbays nHtepgenc Cx
sHSS coobwunt S-CSCF hostname / IP Address Ha ocHoBe
MHpopmaumm B npodoansie aboHeHTa
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Bianmonenctemne P-CSCF ¢ DNS

*iIcnonbaytoTtca 3 Tuna DNS 3anpocoB ansa onpeaenenus I/S-CSCF

—NAPTR Query: Ha realm aboHeHTa (NAPTR ? cisco.com)
vOTBET ByaeT onpeaensatb BUA TpaHCNOpTa, KOTOpPbIN HEODX0AMMO UCMNONb30BaTb
vOTBETOM MOXET ObITb OQHO U3:
—Replacement: _sip._udp.cisco.com
—Replacement: _sip._tcp.cisco.com
—Replacement: _sips. _tcp.cisco.com
—No replacement string

—SRV Query: BbicbinaetTca Ha ocHoBe oTBeTa Ha NAPTR 3anpoc

vEcnu replacement string otcytcTByeT, nocnatb SRV 3anpoc Ha SIP-UDP, SIP-
TCP n SIPS-TCP

vEcnu replacement string nony4deHa, nocnate SRV query Anst KOHKPETHOrO
cepsuca

vOTBeT ByaeT cogepkaTb HOMep rnopTta Ansa odpalleHust K JaHHOMY CepBUCY

—A Query: ana gaHHoro realm (cisco.com)

vOTBeT byaet cogepxatb IP agpec I-CSCF n S-CSCF obcnykmBaroLLnx AaHHbIN
realm
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MapLpyTmnsauma BbiIs3OBOB Ha S-CSCF

= Ha ocHoBe Request URI Bo Bxogauem SIP INVITE

= Request URI = SIP URI

v' Ecnn SIP URI == Local IMS user = OtnpaButb P-CSCF cooTB. JaHHOMY
abOHEHTY

v" MlHa4ye oTnpaBuTb Ha cooTB. SIP TpaHk.

= Request URI = TEL URI
v" Uicnonb3yetcsa ENUM gnsa tpaHcnsuum TEL URI B SIP URI
v Ecnn ENUM Bo3Bpalyaet SIP URI = CnepoBatb SIP URI npoueaype Bblille
v' Ecnn ENUM He cnpasnsietca =» otnpasutb Ha BGCF ¢ TEL URI
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E.164 NUmber Mapping (ENUM)

= TpaHcnauua Hymepauun E.164 Number B SIP URI nssectHa kak ENUM

= E.164 310 “International Public telecommunications numbering plan”,
Hanpumep:. +7/4959611410

= Bxopsiwee SIP coobLyeHne MoXeT ObITb apecoBaHO pa3HbIMU
cnocobamu:

v" SIP URI: “sip:user@cisco.com” — HeET HeobXoaMMOCTU B Ucnonb3oBaHum ENUM

v" TEL URI: “tel:+74959611410” — Hapo ucnonb3oBatb ENUM gna TpaHCcnAauum B
SIP URI

= £.164 Number moxeT TpaHcnupoBaTbca B service-specific URI (sip, maill,
http, tel)

v" Service Specific URI’s:
sip:mpc@cisco.com, mailto:mpc@cisco.com,
http://cisco.com, tel:+011-9191110001
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Bbi6bop cepsepa npunoxkeHui: Application Server (AS)

= |nitial Filter Criteria (IFC)

—Trigger Points (Kputepuu COOTBETCTBUSA)
—Application Server (AS)

*|FC anga tenedoHun

—Pernctpauuna IMS knmneHTa
=Condition: REGISTER
=Server.<TAS>

—Qriginating Call LeQ)
= Condition: INVITE (SessionCase = Originating; Line m = audio OR video)
=Server:<TAS>;orig

—Terminating Call Leg

=Condition: INVITE (SessionCase = Terminating Registered OR Terminating
Unregistered; Line m = audio OR video)

=Server: <TAS>
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Bonpoc N°3

IMS curHanusaumsa ncnonb3yeT Kakon QOS
Class ldentifier?

BapuaHTbl OTBETOB:

1) EF (expedite forwarding)
2) 3

3) 5

4) 9
5 1n?2
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DopmaT coodbLeHns SIP

SIP Method P aatuect i ine: mvire oip:215111222784scnpst SIP/2.0
eguest-Line: sip: isdn-pstn. com :
ElMEthl:ld: INVITE " " RequeSt URI
Reguest-URI: sip:9181112222@1sdn-pstn. com e
Regquest-URI User Part: ©919111.2.27
Request-URI Host Part: isdn-pstn.com
Message Header
Max-Forwards: 20
via: SIP/Z.0/0DP 10.0.196,114:5060; rport; branch=z5hcdbK851653266
TransEnrt: LUDP
sent-py Address: 10.0.196,114
sent-hy port: 5060
RPOrt: rpart
Branch: z%hcdhKB91653266
Fram: <sip:l71717171@cisco. comstag=1522592859
SIP from address: sip:171717171@cisco. com
SIP from address User Part: 171717171
SIF from address Host Part: cisco.com
SIP tag: 1522992850
To: <sip:8l91112222@1sdn-pstn. coms
SIP To address: sip:ol9lll2222@7sdn-pstn. com
SIF to address User Part: 9161112227
SIP to address Host Part: isdn-pstn.com
Call-ID: 1%506171608cCTsco. caom
CSeq: 9 INVITE
sequence Mumber: G
Method: IMVITE
User-agent: YATE/4.2.0
Contact: «<sipil717171716@10,0,1596,114:5060x
Contact-URI: sip:171717171@10.0.15%6, 1145060
Contactt-URI User Part: 171717171
Contact-URI Host Part: 10.0.1596.114
Contact-URI Host Port: 5060
Allow: ACK, INVITE, BYE, CANCEL, OPTIONS, INFOQ
Content-Type: application/sdp
Content-Length: 504
Meszage Body
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Koobl oTBETOB SIP

« 1xx — Informational Responses [Mpumep: 180 Ringing

« 2XX — Success [Mpumep: 200 OK

« 3xX — Redirection [Tpumep: 302 Moved Temporarily
« 4xx — Request Failure [Mpumep: 404 Not Found

« 5xx — Server Failure [Mpumep: 503 ServiceUnavailable
« 6xX — Global Failure [Mpumep: 603 Decline
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OopmaTt SDP

Session Description |22 Body

session Description Protocol
e Session Description Protacal version (w): 0
Owner /Creator, Session Id (o): - 12993083474693000 1 IN IP4 10.0.197.G
Owher Username: -
session ID: 129930834746593000
session wersion: 1
Owner Network Type: IN
Owner Address Typa: IP4
Owner Address: 10.0.157.9
session Name (s Counterpath x-Lite 5.0.0
Connection Information (c): IW IP4 10.0.197.9
Connection Network Type: IM
Connection Address Type: IP4
Connection Address: 10.0,197.9
Bandwidth Information (h): AS:4094
Bandwidth modifier: As [Application specific (RTP session bandwidth)]
Bandwidth value: 4096 kh/s
Time Description, active time (t): 0 0 © : ..
: - - session start Tima: 0O Time DeSC”pthn
Media Description session stop Time: 0
o Media Description, name and address (m): audio 21524 RTP/AVP O 8 101
Media Type: audio
Media Port: 21524
Media Protocal: RTP/AVF
Media Format: ITU-T G.711 PCMU
Media Format: ITU-T G.711 PCMA
Media Format: DynamicRTP-Type-101
media Attribute €a): rtpmap:101l telephone-event,/8000
Media Attribute Fiegdﬂame: rLpmap
Media Format: 101
MIME Type: telephone-event
sample Rate: 8000
media attribute (a): fmtp:l0l 0-15
Media Attribute Fieldname: fmtp
Media Farmat: 101 [telephone-event]
Media format specific parameters: (-15
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Pernctpaumsa B IMS: Call Flow

E
UE
. - P-CSCF I-CSCF S-CSCF HSS TAS
IMS Client

! | | ! | |
! i i ! i i
! ! DNS ! .' ! !
I REGISTER sip:realm I I I I I
| > : | | | |
Reg LRI ims.mncl2. mec262 2gqppnetwark . arg . ; ; : ;
. UE IPvEi@ Route: P-CSCF IP @l I Query realm | ! ! ! !
I From: temp public User 1D; | far|-CSCF IPI | I | |
i To:temp public User D | > | | | |
Contact UE IPWS@, expites: 00000 IMEI URN ' . . . !
i - . i | i i
! ! REGISTER sip:realm ! .' ! !
[ ' ! LLAR AR, | | |
. ! ! (obtain S-CSCF |P) I > !
i ! - ! ! !
: : : REGISTER sip:realm : : :
i i i ” MAR > i
! ! ! | ! !
| I 401 Unautharized I 401 Unauthroized P&, [ |
i 401 Unauthorized i I..- :-‘ suath ?&“gﬂﬁ"?@mm' i i
| B i i o i i
[ ' i | i |
i<r Security Association > i | | i
IREGISTER siprealm SIP20 | | I | |
; > | | i |
| | REGISTER sipirealm SIPZ2.0 I | |
! ! ™ REGISTER sip-realm SIP/2.0 ! ! !
! ! ! =g SAR (IFC) ! !
! | | T oA > |
| | | l'"- User data [Service Profile] | REGISTER le

I I I F f
i i i i i 200 OK i
i i 200 OK i 20 ok i i i
e 000K | - i i i i
I S|P S I I I | I

' UBSCRIBE : : . !
E Ta: public user 1D, -'l l I l l
I From: public user IC, I S EUEEPFHEE i | |
i Ewent header: req] | | | | |
i - =00 Ok : : i i

. 200 Ol : . . :
- I . I I I I

: ; - Motify ; : ;
! M otify . ! 1 ! '
|- i i ! i i
| [ I I I I

| |
j A A . 2WOK i ™ I i
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Mobile-to-mobile VoLTE Call Flow - opnmxmnHupyroLLas
CTOPOH3

E £
P P
UE-1 c PCRF P-CSCF-1 S-CSCF-1 TAS-1 TAS-2 S-CSCF-2 P-CSCF-2 | UE-2

| | ! ! ' | ! | !
| INVITE (SDP Offer) | ! | | ! : :
[ ReqURI: Tel URI/ SIP-URLuse=phone: [ [ I | I ! !
| = : <NDC><5N; erpen .L | | |-CSCF | | | |
i 1)) S | | | | | | |
| HE"d'EF" . | INVITE - [Apply originating | | | i | |
. 100 Trying : : iFC | | ' | |
r* | | - > ' | ! | | , ,
| | | 100 Trying | | | | | | |
| | i | INVITE | | | | | |
| ' | ' - ' | | ! !
| : | i 100 Trying | [ | | | |

. , ! - | ariginating - ' | i
! | ! L I 1 services ! | i |
| ! | ! INVITE ' - | ! | |
| | | - ! | | | | |
| i | | . | | | | ! !
| | | | 100 Trying | | | | | |
i | i i " | i i | i
| i i ( NS Query ) | | i i | i
[ | | or La E.E omain INVITE | | | | | |
| | | | | > | | ! !

- ' ' i | ' i | |
: | : : 100 Trying : i : : i i
| | | i"' | | | INVITE | | |
| | | | | | | > | |
! i | | ! ! | 100 Trying | ! !
| | | | | - | | ! |
| | | | | | | | | |

! : : : - INVITE . | |
! I ! ! ! - | : :
| | | | | | , | ! !
| | i i | i 100 Trying | ! !
| | | | | | INVITE | | |
! | ! ! ! ! >l | |
| i | | | | . | ! !
| . | | | | 100 Try'lng | | |

| - - : - : INVITE | |
! l ! ! ! ! ! > :
! | ! ! ! ! | . | |
| | | | ! | |0 Trying | INVITE |
| | | | | | | | >
| i | | | | | ! . !
i i i i | i | P |
| | | | | | | ! !

: . . R . R | |
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Mobile-to-mobile VoLTE call flow - TepMmuHmpyroLlas
CTOPOHA

UE-1 £ PCRF P-CSCF-1 S-CSCF-1 TAS-1 TAS-2 S-CSCF-2 P-CSCF-2 UE-2
' ! ! ! ! ! ! ! !
| I I I I ! ! ! 183 progress SDP !
| | I I I I I 183 progress SDP lt——Answer—
| | | | | I-CSCF | [ Answer ! [

. : 183 progress SDP : : : 183 progress SDP - i i
( QoS Auth/Enforcement &D edicated Bearer > ! Answer L ! . ! Answer ! i i
|- = T T | H .
| Setup i i i | i i P !
| 183 progress SDP | | | i | | Mo i
[ NEWEL i [ [ [ [ . !
i PRACK [ [ [ ' [ [ ! !
. > | PRACK ! . [ PRACK - PRACK i i
! [ ! =1 ! | ! = »! PRACK L
! ! ! ! ! : ! ' : T
! [ ! ! ! Ezuu OK PRACK I 200 OK PRACK L-—ZMM—:
o 200 OK PRACK I 200 OK PRACK [ ! ' = : :
~ ! | ! ! : ! ! ; :
[ i [ [ !
i( Ready for early media playing CRBT from MRF ) | i i CDedicated bhearer set up j
[ T T T [ l | | ! !
=t pdate T = lUpdate | | Update l | . Update ! !
Bearer setup [ i | i [ : | bl ! -
complete | | | | | I I ! !
. I ! . 200 OK updat
| i i i i ! | 200 OK update | o200 OK update - HREeE !
i i i 200 OK update [ ; 1 " i | |
; ; 200 OK update - i i | i i i i
P | | | ! ! | 180 Ringing e 180 Ringing 100 Ringing !
| i ! ! | | ™ 180 Ringing | ! I
[ i [ [ [ i - ! !
[ i [ [ 180 Ringing | ! [ 180 Ringing [ ! '
[ i [ et — | b | | ! !
i i i i 180 Ringing .__I : i i | |
. ! - i i
: ! : o | 180 Ringing ! i : : i i
i ! 180 Ringing | - 180 Ringing : : | i i i |
Plays ting back Vo L | : i i i i i i
ang | PRACK - | | i |
i : > PRACK J | PRACK i ! ! PRACK | '
| : | " : i : - oo
i i i i i ! 200 OK PRACK i ! !
! 200 OK PRACK I 200 OK PRACK | - : : : 3 200 OK PRACK i@ 200 OK PRACK i
54 T: : : : | : : i 200 OK (invite) i
i i i i i ! i i e She '
! | ! ! ! i ! ! 200 OK i a=senidrecy d
! [ ' ! ! | [ 200 OK e ! !
i i i i i - [ ! !
i i i i i ' i [ ! !
i ! . . i . 200 OK . | vt
I | | | | + | ! UEZ angwers .
I | | I"" T ' T 700 OK ! I the call I
| Updates dedicated bearer for both | | 200 OK | | | | | |
i directions i 7 Ll I i i | |
! ! ! 200 OK i 200 OK i ! i i i i
[ i 200 OK et T [ ' [ [ ! !
r i I ! ! : ! ! ! !
| ! ACK | | | | | | | |
| | = = >~ Ack i | | | | |
! i ! ! il ! ! ! ! !
! . ! ! ACK ! ! ! ! ! !
! i ! e ! ! ! ! ! !
! i ! ! AcK | ! ! ! ! !
! | ! ! ! ! > ! !
! i ! ! ! ' ! ACH ! ! !
! i ! ! ! ' r ! ! !
[ i [ [ [ ' [ ACK [ ! !
! i ! ! ! ! ! > ACK ! !
! i ! ! ! ! ! ! > !
: : : : : ! : - I ACK '
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OTnpaBbTE CBOW BOMPOC cenyac!

Mcnonb3ynte naHenb Q&A, 4ToObI 3a4aTh BOMNPOC.
JKCnepTbl OTBETAT Ha Balun Bonpochl.




Ceccua «Cnpocutb Jkcnepran
c Bnagnmmpom CYKOHKUHLIM

NMonyunTtb gononHuUTenbHY MHdopMaUuunio, a TakKe 3agaTb BONPOCHI
JKCnepTy B paMKax AaHHOU TeMbl Bbl MOXeTe Ha cTpaHuue,
AOCTYMHOMN MO CCbIJIKE:

https.//supportforums.cisco.com/community/russian/expert-corner

Bbl MOXeTe nony4yuTtb BUAeo3anmucb 4aHHOro CeMMHapa U TeKCT
ceccun Q&A B TeyeHUU bnmxkanwinmx 5 gHen no cneaymwoLwen ccbiske

https://supportforums.cisco.com/community/russian/expert-corner/webcast



https://supportforums.cisco.com/community/russian/expert-corner
https://supportforums.cisco.com/community/russian/expert-corner
https://supportforums.cisco.com/community/russian/expert-corner
https://supportforums.cisco.com/community/netpro/ask-the-expert/webcasts
https://supportforums.cisco.com/community/russian/expert-corner/webcast
https://supportforums.cisco.com/community/russian/expert-corner/webcast
https://supportforums.cisco.com/community/russian/expert-corner/webcast

BebuHap Ha pycckoMm sA3bike

Tema: Crnocobbl nepefaun 3anMPPOBAHHBIX COOBOLLEHUN C
nomMoLbto Cisco Email Security Appliance

B cpeAay, 17 nwoHA, B 12.00 McK
[TpncoegmHanTeckb K akcnepty Cisco

CtaHucnaBsy TepHOBCKOMY

be3onacHaa nepegadya KoHduaeHumanbHOM UHJ OopMaLnK
NnocpeacTBOM  JMIEKTPOHHOW MOYThbl  ABMASETCA  KPUTUYECKU
BaXXHOW cocTaBndawwen 60usHeca. B xooe Bebekc ceccuun
CTaHucnaB pacCKaXeT O  BO3MOXHOCTAX  WMAPOBAHUS
ANEKTPOHHOM noYThbl ¢ nomMmoLbio Cisco ESA.
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Npurnawaem Bac akTBHO yuacTBoBaTh B Cisco Suppor
Community 1 coumnanbHbIX CETHX

https://supportforms.cisco.com/community/russian

ﬁ http://www.facebook.com/CiscoSupportCommunity

http://twitter.com/#!/cisco_support

http://www.youtube.com/user/ciscosupportchannel

https://plus.google.com/110418616513822966153?prsrc=3#1104186165138229661
53/posts

http://itunes.apple.com/us/app/cisco-technical-support/id3981042527?mt=8

https://play.google.com/store/apps/details?id=com.cisco.swtg_android

http.//www.linkedin.com/groups/CSC-Cisco-Support-Community-3210019

Newsletter Subscription:
https://tools.cisco.com/gdrp/coiga/showsurvey.do?surveyCode=589&keyCode=146298 2&P
HYSICAL%20FULFILLMENT%20Y/N=NO&SUBSCRIPTION%20CENTER=YES
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Mbl TaKke npenocTaBnseM BallemMy BHUMaHUIO
CoobLlecTBa Ha Opyrmx A3bikax

Ecnn Bbl roBopuTte Ha VcnaHckowm, [lopTyranbCkomM Unm AnOHCKOM, Mbl
npurnawaem Bac npuHAaTb yuacTtne B CoobLLEeCcTBax:

* Pycckom - https://supportforums.cisco.com/community/russian

* WcnaHckom - https://supportforums.cisco.com/community/5591/comunidad-de-
soporte-de-cisco-en-espanol

* [lopTyranbckom -
https://supportforums.cisco.com/community/5141/comunidade-de-suporte-cisco-

em-portugues

e AnoHckom -2 http://www.csc-china.com.cn/
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