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Internet Telephony

e 'Onwc Aegl kal TO Ovopa aneubuveTal og
TNAEPpwvia pecw diadikTuou (IP dikTua).

o \ev £XEI KAUIQ OXEON ME TO KAAOIKO
TNAEPWVO. ANAG cuvdeeTal e auTh!



Internet Telephony (cuveyeia)
PC-to-PC (MS NetMeeting, appliances)

& intemet >

IFP Phone

PC-to-phone (net2phone.com)
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IP Phone

Eg? ss PSTN Gatewa ay PUTN Phane

phone-to- phone (Paegas)

PSTN Phone _[ngress PSTN Gateway Egress PSTN Gateway

phone-to-PC as well

PSTN Phone
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MpwTokoAAa nou xpeialovral
via 1o VolP

>nuaTodoaoia:
SIP/SDP (IETF), H.323 (ITU-T)

MeTadoon/Metagpopad (yia Ta nakera nyou/video)

RTP (IETF's, adopted by ITU-T), UDP, TCP, (Stream Control Transmission
Protocol — RFC 2960)

Alapopa npwTokoAAa unooTnpIEnc onwe QoS, AAA*, address translation,
etc

-DNS

-TRIP - Telephony Routing over IP - discovery and exchange of IP
telephony gateway routing tables between providers

-RSVP - Resource Reservation Setup Protocol

-COPS - Common Open Policy Service - protocol for for supporting
policy control over QoS

-Diameter - Authentication, Accounting, Authorization

***Authentication, Authorization, Accounting



MpwTokoAAa (CuvexEla)
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S I

Eival eva npwTOkoAO eAéyxou Tou
EMINEGOU £(PAPHOYWV

XpnolJonoIEiTal yia TNV TPononoinan

ka1 TN ANgn Twv NEPIOOWV EMIKOIVWVIAG

UE €vav r] NEPIGOOTEPOUC
OUMMETEXOVTEC.

Mnopei va xpnoigonoinael UDP, TCP,
TLS, SCTP KAn

Baoiopevo oo HTTP (Web)
—MNapopoia dopr) Kelpevou(tags
EVTOAWV)

— Xpnoiponolei URIs (Uniform
Resource Indicators)

Mg KI)\CI HBAVOUV TIG DIACKEWEIG

oAupEowv AladikTuou(Internet
multlmedla conferences), Ta
TNAEPWVALATA HECW
AiadikTuou(Internet telephone calls)
ka1 Tn dlavopr noAupeowv(multimedia
distribution).ny voice, video, gaming,
instant messaging.
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H dopn Tou akoAouBei To povteAo Tou IP

[MepICOOTEPEC EVEPYEIEC OTIC TEPUATIKEC OUOKEUEC, O
nupnvac Tou OIKTUOU €ival unguBbuvog JOVO Yia TIG
avTtaAAayeC PNVUPATwV

O1 nepiodol enikoivwviac “diartnpouvTal”ano Tnv KopuPn
TOU OIKTUOU

[MA€ovEKTNHATA:
e YaunAn €opeucn NOpwWV PUVAKNG Kal ENEEEPYATTIKNG I0XUC
e YynAn a&ionioTtia AOyw TNG KAIHAKWTAG HOPPNC
e UDP unooTnpI&n, ypnyopoTepn €yKaTaoTaon €NKOIVWVIAC

. Yr|00‘rr]p|C£| o)\sq TIC 6uvaT0Tnqu oUyXpovwv Tr])\s(pwvma)v OIKTUWV
Onwc avapovr, npowonon, dIACKEWN 3XPNOTWV

Movadiaiec INVITEs (anti-spamming)



e From: anooTtoA£a, dnuioupyd UnNvUNATOC
e TO: TeAIkO anodekTn

e Request-URI: npoopiopog tpexwy,
unopei va aA\a&el kata Tn O1apKela KANong

e Contact: EppavileTal oTta armpuaTa
INVITE / OPTIONS / ACK / REGISTER kai
OTIC anavTnoeEIC auTwVv ,EPpavifel TNV
OlEUBuvOonN TwV eVOIQUECWV NAPAANNTWV
LEXP! TOV TEAIKO anodEKTN.



SIP Methods & Responces

INVITE(apxiCel TNV nNepiodo €NIKOIVWVIAC)

ACK(emBeBaiwvel TNV €ykabidpuon TnG NEPIOOOU)

OPTIONS ({nTa nAnpogopiec yia TIC OUVATOTNTEC TOU Server)
CANCEL (TeppuaTiCel eva aitnua i pia avaldntnon evog xpnorn)
BYE (eite TeppaTidel pia oUvOEDN €iTe anoppinTel Yia KAnon)
REGISTER (eyypagel Tnv TpEXouoa TonoBeaia Tou XpnoTn)
INFO Used for mid-session signalling

SIP responses:
* 1xx Informational (e.g. 100 Trying, 180 Ringing)
* 2xx Successful (e.g. 200 OK, 202 Accepted)
* 3xx Redirection (e.g. 302 Moved Temporarily)
* 4xx Request Failure (e.g. 404 Not Found, 482 Loop Detected)
* 5xx Server Failure (e.g. 501 Not Implemented)
* 6xx Global Failure (e.g. 603 Decline)



SIP Registration

ZTO TTAPAKATW TrapddsiyHa
eEao@aAieTal N TTAPOUTIA TOU XPAOTN

Location Server ME TNV TTAPAKATW
Sievduvon:jiri@iptel.org kal avrioTolXei
A autn Tn Si1gvBuvon ot TREXOUTO
— TOTmoR:eCia:195.37.78.173 TOU XPNOTN.
&
x
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#2 f'.“‘_
E REGISTER sip:iptel.org SIP/2.0
From: sip:;jiri@iptel.org B
A To: sipyjin@iptel.org ) K#li

Contact: <s1p:195.37.78.173>
Expires: 3600
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SIP Registrar
domain 1ptel.org



SIP & Proxy Servers

DNS SRV Query 7 iptel org

Reply: IP Address of iptel org SIP Server

INVITE sip:jiri@iptel.org
From: sip:Caller@sip.com
To: sip: jiri@iptel.org

#2

jird
-h

CLISLLE SO 1L

®

‘all-1D: 345678 [@sip.com
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A OK 200 ic
@ From: sip:Caller(@sip.com

To: sip: jiri{@iptel.org
Call-ID: 345678(@sip,.com

[Location Server

®

INVITE sip:jiri(@195.37.78.173
From: sip:Caller(@sip.com

To: sip: jiri@iptel.org @
Call-ID: 345678(@sip.com

OK 200
From: sip:Caller@sip.CDI

PI'OX}I To: sip: jiri@iptel.org

Call-ID: 345678(@sip.com

(Jaller(@s1p.com

ACK sip:jiri@iptel.org

e
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sip:jurt(@195.37.8.173
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e Baoiletal npwTOKOANO Secure Sockets Layer
(SSL) nou npwTOXpNOILONOINONKE GTOUC
(PUANOPETPNTEC TOU AladIKTUOU.

e Xpnoiuonoiei To TCP npwTOKOAAO yia TN
LETAPOPA DEDOUEVWV.

e Xpnolyornolsital ouxva oto AiadikTuo yia Thv
ao@AAela TWV OIKTUAKWV OEAIOWV KaBwC napexel

£va agionioTo Kal NPoOCwWNIKO UNXAVIoHO
LETAPOPAC OEDOUEVWV.
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Related to SIP protocols TLS(2)

TLS Transport TLS Handshake
Protocol protocol

Ta dedopeva EykabioTa tnv
KwdIkomnolouvTal ouvOeon,

WOTE Evac TPITOC va
LNV JMNOPEI va
napepBel kai va
alM\olwael TNV
ENIKOIVWVIA.

dlanpayuaTeveTal Td
KAEI0Ia
KwOIKOMnoinong Kai
NAapexel
auBevTikonoinon.
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Related to SIP protocols SCTP

Stream Control Transport Protocol

Tapopolo pe To TCP kabwc napexel a&ioniomn

IETAPOPA E OUVEXN POr OEOONEVWV.

TAEoveKTNUATA

—  Tunuatonoinon pnvupatwv(built-in message
segmentation),&exwpioTa pnvupaTa xwpidovral aTo
eninedo PeTagpopac.

— Anogeuyel To npoBAnua Tou TCP To onoio kaAsiTal

“head of line blocking”

— 2e OIKTUua PE PINOEVIKN anwAEIa NAKETWV EXEI TNV
i01a anodoon pe To TCP.
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o 'Exel %xsf)lao-rsi KUPIWG YIa va nepypagel
NEPIODOUG EMIKOIVWVIAG MOU NpayudaTonolouvTal
ueow Tou SIP.

e Eival Eva ouvTakTIKO NEPIYPAPNC NaApa eva
MPWTOKOAAO.

e To SDP “eAeyxel” TIG NnapakaTw NANPoPOpIEG yia
TNV NEPIOOO EI'IIKOIVU)VICIC
— IP dieuBuvon(IPv4 i host name)

— Ap1Buog Bupag(Port Number nou xpnoiponolsitar ano
10 UDP N TO TCP)

— Tunoc¢ media( audio,video,...)
— Tunoc¢ kwdikonoinonc (PCM A-Law,MPEG II video,..)
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e XpNOIUOMOIEITAl YIA TN HETAPOPA NAKETWV ,O€
NPAaypaTiko XpOvo, NMou NEPIEXOUV PwVN,BIVTED 1N AAAEC
nAnpogopiec navw ano To IP.

e H nAsupd Tou anooToAEa evOUAAKWVEl Eva TUAMA
OcOOUEVWV MOAUNECOWV UEOA OE £vA MNAKETO TOU
RTP,kaToniv evOUAAKWVEI AUTO TO NAKETO OF £vA
Tunua(segment) Tou UDP kal TeAoc To napadidel ato IP.

e Acev dI1aBeTEl Pnxaviopo va g€aopalilel TNV £ykaipn
napadoon Twv OedOUEVWY, N NOIOTIKA unnpeoia. Asv
gyyudTal kav Tnv napadoaon kKal dev anoTpenel TNV
ETEPOXPOVIOUEVN NApAdoon NAKETWV.

16



SIP supports all wireless devices

Networks Devices
3GPP v5.0 and 3GPP2 ' .
A3
802.11x ,
HP Dell Toshiba
802.16 WAN

Tightly integrated IEEE
802/IETF mobile IP
wireless data networking

infrastructure
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e To SIP dpa w¢ pecoAaBnTnc yia pia
multimedia enikoivwvia peco OIKTUOU

e KaBopilel eva nAnBoc napapeTpwv nou Ba
XpNOIMOnoINBouv 0TV €NIKOIVWVIA auTn
ka®’ autn

e Mia ano TIC ONUAVTIKOTEPEC NAPANETPOUC
eival n enmAoyn kataAAnAou codec
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e Voice codecs
—G.711 (a law, u law bit rate @ 64Kbps)
—G.729 (a)(b) (bit rate [6.8~11],mean 8Kbps)
— G.723.1 (bit rate 6.3Kbps & 5.3Kbps)
—iLBC (bit rate 15.2 & 13.33 Kbps)
— Speex (VBR , ABR, VAD , DTX)
e Variable Bit Rate
e Average Bit Rate

e Voice Activity Detection
e Discontinuous Transmission

19



SIP - Supported Codecs (ouvexeia)

e \ideo codecs
— MPEG family (1,2,4)
— H.261
—H.263

—0gg
— RealVideo

Kal apkeToi aAAol...
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e PCM 8 bits

* Mn ypa|.||.|||<n KBCIVTIOI’] Nou akoAoubsi Tov
VOMO a I TOV VOO U

e 8bits per sample pye sampling rate 8KHz -2
8K samples per sec = bit rate = 64Kbps

e [MaAioC yvwoToC codec,kaTaloina ano
napadooiakn TnNAepwvia (PSTN — ISDN)

e For use in high speed data networks
(LAN)

21



e Two flavors G.729a & G.729b

e Variable bit rate from 6.8Kbps to 11Kbps
with @ mean rate of 8 Kbps

e High compression - more CPU cycles -
not always good specially for low specs
embedded devices

e |Licensed
— Open source efforts
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MpwTokoAAo out of band,Ta ynvupaTa Tou
oTeAvovTal o€ kal AapBavovTal o€ dlapopETIKA
sockets ano auTa nNou xpPnoIYonoIouvTdal yia
TNV anooToAn Kai Anwn Twv id1wv OEO0OUEVWV.

Ta ynvupata Tou SIP sival nANpwC¢
avayvwoiuya o€ popgpn ASCII.

Encidn To npwTokoAAO anaitei va yvwpilel oAa
Ta pnvuuara nou diakivouvTal, Jrnopei va
TpEXEl navw ano UDP ) TCP.
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SIP

Architecture Element
Origin IETF
Transport Mostly UDP
Encoding HTTP-like
Emphasis Multimedia,
multicast
Address SIP URLs

24



SIP MISUNDERSTANDING!!!

SIP INVITE w/JPEG

INVITE sip:UserBi@there.com SIP/2.0
Via: SIP/2.0/UDP here.com:5060
From: BigGuy <sip:UserAi«here.com>
To: LittleGuy <sip:UserB/athere.com=
Call-1D: 12345600/« here.com

YOURE A MODEL ¥ CQC( |
IM A CHIFFENDALE'S §
PANCER | T ALSO RACE

SPEED BOATS LWHATS

200 OK w/JPEG
SIP/2.0 200 OK
Via: SIP/2.0/UDP here.com:5060
From: BigGuy <sip:UserA@here.com=
l'o: LittleGuy <sip:UserB/@there.com=
Call-1D: 12345601 /@ here.com...




