A 4 vy
Prenos hlasu v paketovych
Fu ¥V
sitich
* VOATM - Voice over ATM (bunkovy prenos)
* Komplexni obsahlé doporuceni
* Problémy s kompatibilitou ruznych vyrobcu
* VOFR - Voice over Frame Relay
* Point-to-point, problémy s propojenim siti riznych

provozovatelu
* NeosvedcCily se

* Perspektivni = VolP (Voice over Internet
Protocol)

* v soucasnosti nejrozsirenejsi
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IP (Internet Protocol)

* |P protokol se stara o adresaci (IPv4, IPv6)
* Nosna cast pro dalsi protokoly, napr:

TCP - spojove orientovany protokol, nejznamejsi

UDP - datagramova sluzba bez spojeni
RTP — Real Time Protocol

SCTP — Stream Control Transmission Protocol
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QoS v IP siti

* Nevyhody paketového prenosu

* Ztracene pakety, zpozdeni, doruceni v jiném
poradi, chyba na lince.

* |P telefonie ma prisné limity na zpozdeni a jitter
* Kvalitu sluzby (QoS) lze zlepsit pomoci

* Dobre struktury site

* Dostatek pozadovanych prostredku

* Rezervace prostredku (IntServ, DiffServ)
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IP sit - rezervace prostredkt

* IntServ (Integrated Service)
* Rezervace toku a ,priority” napfic siti.
* RSVP — Resource ReSerVation Protocol
* Nutna podpora od pouzitych prvku
* Individualni rezervace (jednotl. aplikace)
* Nutnost vykonnych prvku, hodné paméti
* Vhodné pro malé site

Katedra telekomunikacni techniky (Kzzz
CVUT v Praze, Fakulta elektrotechnicka



IP sit - rezervace prostredkt

* DiffServ (Differentiated Services)
* Vhodné pro velke sité (Internet)

* Oblasti (DiffServ clouds), ve kterych se smeruji pakety
na zaklade priorit

* Priority jsou prirazovany mezi temito oblastmi pro toky z
urCitych sméru nebo jednotlivé druhy toku (FTP, online

hry, ...)
* Jednodussi pro paterni sit
* Problém s prevodem priorit mezi vice oblastmi
* Vhodné pouzit traffic shaping (tvarovani toku)
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QoS v IP siti - dalsi metody

* Traffic shaping (prioritizace toku)
- Casto v pouziti s DiffServ

* Vhodna segmentace
— Mensi pakety maji mensi zpozdeéni

* Vyrovnavani toku paketu
- Eliminace kratkodobych poruch site
- Prodluzuje zpozdeni
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Hovorovy signal ve VolIP

Komprimacni metody hlasu

Kodek Pren.rychlost  Zpusob kédovani
G.711 56/64 PCM (A/uLaw)
G.723 5,3/6,3 ACELP

G.729 8/13 CS-ACELP

* VoIP umi prenaset i data, obrazky, video
* Na prenos dat se pouziva RTP (Real-time Transport
Protocol).
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Protokoly pro VolIP

* H.323 (rodina protokoll)
—-|ITU-T, rok 1996
* SIP (Session Initiation Protocol)
—|ETF, rok 1999
* JAX (Inter-Asterisk exchange, Asterisk je soft PBX)
« Skinny (Cisco, proprietarni)
* Megaco (Media gateway control)
* ano a Skype téez
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Rodina protokolt H.323
(ITU-T)
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Rodina protokolt H.323

* H.323 je multimedialni protokol jehoz pouziti zahrnuje
hlas, video a datovou konferenci v siti s prepinanim
paketu.

* Bitove orientovany

 Komplexni (definuje: signalizaci, kodovani, multimedialni
prenos)
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Protokolova architektura
H.323

Audio ‘ Video ‘

H.225 H.245 H.245

RTP/RTCP |

UDP | TCP |

IP |

H.225 — signalizace mezi prvky H.323

(RAS, Q.931 — DSS1)
H.245 — ridici protokol pro multimed. komunikaci
E.164 — Cislovaci plan ISDN
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Komponenty H.323

* Koncovy bod (endpoint, terminal)

* Brana (Gateway)

e Spravce zony (Gatekeeper)

* Rizeni konference (Multipoint Control Unit)
* Hranicni prvky (Border Elements)

e Zona — seskupeni prvku, muze mit i vic GK
* Administrativhi Doména — zony pod jednou
administraci
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Architektura H.323 sité

Administrativni
doména

Gatekeeper/
BE

TCP/IP
SS7, DSSH1, ..
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H.323 - jak to funguje ...

* Terminaly si mohou volat primo (pokud znaji IP

adresu), nebo pres GK (pokud znaji adresu ve tvaru
mailu)

* Nejprve se do GK prihlasi (Registrace)
* Pak zadaji hovor/povoleni (Administrace)
* Dotazy na status ucastnika/site (Status)

* Dohromady = RAS
* UDP komunikace mezi prvky a gatekeepery
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Signalizace H.323

Prihlaseni, hledani uc¢astnika

GRQ :
> LRQ = location request
GCF/GRJ ARQ = adminstrative rq.
« GRQ = gatekeeper rq
ARQ > XCF = xConfirmation
RJ = x Rej
J ACFE/ARJ XRJ = x Rejected
LRQ .
LCF/LRJ
RRQ
>
RCF/RRJ
-
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H.323 - hledani ucastnika

» Gatekeeper se pta pomoci location requestu:
- Databaze (LDAP, SQL)
— Sousednich oblasti
- Jiného gatekeeperu
* Terminaly mohou komunikovat primo
* Bez gatekeeperu se mohou zeptat na umisteni:
- DNS
- LDAP databaze
— Lokalni adresar
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Signalizace H.323

Linkova signalizace

I N1~ (7| S >

Call Proceeding
L T O T

< ARQ
ACFE/ARJ — RAS zpravy
gJEEEEEE H.225 zpravy

Alerting
@ = s s EEEE RN R R RN RN RN R AR AR AN AN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEES

Connect
@ =" s assa s R R R R AR AR R R AR AR AN AN AN NN AR RN EEEEEEEEEEEEEEEEEES
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Signalizace H.323
[oncbod]  [CGatekeeper |  [Kone bod ]

Sestaveni logického kanalu

................... Terminal Gapability Set ...,

e STMINAL Gapability Set Acknowledge |

Terminal Capability Set

B T N L N I L T L

......... Terminal Gapability Set Acknowledge |

eeerreeneneeneene RSN LOQICEA] Channel | ... >

Open Logical Channel Acknowledge

R T T T L I e e T O I

€ eererrrnannn——— Qpen Logical Ghannel ...

.......... Qpen.Logical Ghannel Acknowledge | |

......... H.245 zpravy
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Signalizace H.323
[onc bod | [TGatekeeper | [Konc bod ]

Samotny prenos, medialni toky

RTP Media Stream

.................................................................... >
PR RIP.Media Stream........oeeveenn)
........................ RICP.Message........cvvvveveenen
RTCP Mesasge
@smssnsansanssEsEEsEEEEEEEEEEAEEEEEREEEEREdNEEEEEEEEEEEEEEEEEEEEEEEEES

----- RTP/RTCP zpravy
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Signalizace H.323
[konc bod ]  [Gatokeeper |  [Kono bod |

Rozpad spojeni hovoru

................... End Session Command ..,

DU End Session Command, ..............

...................... Release Complete .. ............

DRQ DRQ
> — RAS zpravy

. DCF/DRJ DCF/DRJ g H.225 zpravy

--------- H.245 zpravy
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Session Initiation Protocol
(1IETF)
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Protokol SIP

* SIP (Session Initiation Protocol)

* Znakove orientovany (vychazi z HTTP), Citelny pro
Clovéka

* Pouze signalizace pro sestaveni spojeni

* Mechanismy pro traversovani NATU

Souvisegjici protokoly
* SDP (Session Description Protocol) RFC 2327
* RTP/RTCP (Real-time Transport Protocol) RFC3550

Katedra telekomunikacni techniky
CVUT v Praze, Fakulta elektrotechnicka

@



Protokolova architektura SIP

Audio Video

SIP

RTP/RTCP

UDP TCP

IP
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Komponenty SIP

* SIP Terminal
* User Agent Client (inicializace spojeni)
» User Agent Server (odpovida na spojeni)
» User Agent (kombinace predchozich)

e Zastupny server (Proxy server)

* Server presmeérovani (Redirect Server)

* Server umisténi (Location Server)
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Architektura SIP

7
|my TCP/IP Z
Invite

User agents User agents

Redirect
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Singalizace SIP

* Rychlé spojeni
* »>REGISTER, «OK (pouze pres proxy)
* >INVITE, «OK, <data>
* Pomalejsi spojeni (vice informaci)
* >REGISTER, «OK
* >INVITE
* —TRYING, —RINGING, «OK
* <data>

* Vlastni data jdou primo mezi terminaly
» Signalizace jde pres proxy, redirect servery, ..
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Signalizace SIP

Sestaveni spojeni
INVITE q - SIP Zadost
: ............................ P am = SIP OdeVéd,
- SB02MOVED _ | e Jiny protokol
ACK q - = = RTP/RTCP
INVITE .
e m e e e =] =2 2000K oo
ACK .
........... 4. -RIPRICE . . ...
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Signalizace SIP

Rozpad spojeni
BYE

—— SIP Zadost
SIP odpovéd
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Ukazka zpravy SIP

INVITE sip:1005@209.179.6.19 SIP/2.0
From: sip:1004@209.179.6.19;tag=1¢c15080

To: sip:1005@209.179.6.19 Vlastni SIP
Call-Id: call-1033792251-12@67.17.188.182 ,
Cseq: 1 INVITE Zprava

Contact: <sip:1004@67.17.188.182>

Content-Type: application/sdp

Content-Length: 260

Accept-Language: en

Allow: INVITE, ACK, CANCEL, BYE, REFER,
OPTIONS, NOTIFY, REGISTER, SUBSCRIBE

Supported: sip-cc, sip-cc-01, timer

User-Agent: Pingtel/2.0.2 (VxWorks)

Date: Sat, 05 Oct 2002 04:30:54 GMT

Via: SIP/2.0/UDP 67.17.188.182

v=0

o=Pingtel 5 5 IN IP4 67.17.188.182 >

s=phone-call Cast pro SDP
c=IN IP4 67.17.188.182 protokol
t=0 0

m=audio 18042 RTP/AVP 96 97 0 8 98 Katedra telekomunikacni techniky ( KZSZ’

CVUT v Praze, Fakulta elektrotechnicka



Prevod signalizace
H.323/SIP

Zahajeni spojeni hovoru

_ - SETUR ___
INVITE R
PR o]
__Call Proceeding _ _
— — _ Aletting_ _ _ _ —— SIP zadost
Connect _ _ | | e SIP odpoved

- = = H.225 zpravy
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Prevod signalizace
H.323/SIP

Zahajeni spojeni logického kanalu

Term Capab. Set

...................................
H.245 zpravy —  fressssrrsssssesdsmssssean, >

................................. > ACK

>
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Dékujeme za pozornost



