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El proposito de SIP

¢ Establecer, gestionar y finalizar sesiones
en Internet

¢ Las sesiones pueden ser de voz, video,
datos...

¢ Pueden ser multipunto

¢ - nosotros lo usaremos para el
establecimiento de llamadas punto a punto
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La pila de protocolos en nuestro

escenario
/ SDP codecs
Aplicacién RTSP S"IP R"'I'P | DNSsry
\ 4 A4 \ 4 v 1
Transporte TCP UDP
A4 A
Red P |
A4
Enlace Ethernet,
Wifi...

_service._proto.name. TTL class SRV priority weight port target.

_sip._tcp.example.com. 86400 IN SRV 0 5 5060 sipserver.example.com.
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Componentes de la arquitectura SIP

¢ Basicamente 4 tipos de entidades:
« Agentes de usuario
« Servidores proxy
« Servidores de registro (y localizacion)
« Servidores de redireccion
¢ Ademas aparecen gateways si qgueremos

interconexion de redes (por ejemplo la
RTC)
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Arquitectura — ejemplo llamada SIP

DNS Servidor
localizacion

Proxy ) "% Proxy
saliente destino

Agente
usuario origen

Agente
usuario destino

RTP
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¢ Similar a HTTP ﬂmj;f;r
«» Textual N T 3
<E

%

v Linea de peticion [T
N o & a

v Cabeceras e

v Cuerpo

0’0

*
0’0

Peticion — respuesta
Cada mensaje tiene: gy — e

El protocolo

La peticion lleva un método a invocar
La respuesta es un codigo similar a HTTP
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Algunos métodos SIP

¢ INVITE

¢ ACK

¢ OPTIONS
¢ CANCEL
¢ BYE

¢ REGISTER
registro

pide inicio sesion

aceptacion sesion

pregunta las capacidades del servidor
pide cancelacion de peticién en curso
pide finalizar la sesion

pide registrarse en un servidor de
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*
*
*
*
*
*

IXX
2XX
3XX
4XX
SXX
6XX

Codigos de respuesta SIP

Provisional
Exito
Redireccion
Error Cliente
Error Servidor

Fallo Global

100 Trying
200 OK
302 Moved Temporarily
404 Not Found
504 Server Time -out

603 Decline

Introduccién a SIP
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SIP
User Agent
Client

INVITE sip:picard@uunet.com

.,

200 OK

Media Stream

INVITE sip:picard@uunet.com

.

SIP
User Agent
Server

200 OK

<
<

200 OK

host.wcom.com
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>

sip.uunet.com
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Un mensaje de ejemplo SIP

INVITE sip:picard@wcom.com SIP/2.0

Via: SIP/2.0/UDP host.wcom.com:5060

From: Alan Johnston <sip:alan.johnston@wcom.com>
To: Jean Luc Picard <sip:picard@wcom.com>
Call-1D: 314159@host.wcom.com

CSeq: 1 INVITE

Contact: host.wcom.com:5060

Subject: Where are you these days?

Content-Type: application/sdp

Content-Length: 124

v=0

o=ajohnston 5462346 332134 IN IP4 host.wcom.com
s=Let's Talk

t=00

c=IN IP4 10.64.1.1

m=audio 49170 RTP/AVP 0 3
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Llamada exitosa en mas detalle

atlanta.com . . . biloxi.com
Proxy Proxy

N o . Bob's
softphone SIP Phone
| |

| Media Session

| BYE F132
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Mensaje INVITE

INVITE sip:bob@biloxi.com SIP/2.0
Via: SIP/2.0/UDP pc33.atlanta.com;branch=z9hG4bK776 asdhds
Max-Forwards: 70

To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-1D: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:alice@pc33.atlanta.com>

Content-Type: application/sdp < A
Content-Length: 142

\)

(Alice's SDP not shown)

13
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Cabeceras mensaje INVITE

¢ INVITE sip:bob@biloxi.com SIP/2.0
+ Linea de peticion que se inicia con el método
gue se invoca

< A continuacion viene el identificador del
llamado

v Es una URI sip o sips
+ Finalmente la version del protocolo SIP
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Cabeceras mensaje INVITE

¢ Via: SIP/2.0/lUDP
pc33.atlanta.com;branch=z9hG4bK776asdhds

» Cada punto de la comunicacion va grabando en la via su
direccion para que los mensajes de vuelta pasen por los
Mismos puntos

»  SIP permite crear ramas (“fork”) de cara a permitir
contactar a un usuario en varios terminales a la ve Z.
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Cabeceras mensaje INVITE

& Max-Forwards: 70

« Para evitar que los mensajes se queden dando
vueltas por Internet ante fallos de
configuracion en el encaminado de llamadas

< Cada salto lo decrementa en 1.
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Cabeceras mensaje INVITE

¢ To: Bob <sip:bob@biloxi.com>

« Nombre y direccion SIP del destinatario
(Ilamado)

17
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Cabeceras mensaje INVITE

& From: Alice
<sip:alice@atlanta.com>;tag=1928301774
» Nombre y direccion SIP del llamante

+ el tag permite desambiguar entre agentes de
usuario que pueden estar corriendo en la
misma magquina
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Cabeceras mensaje INVITE

¢ Call-ID: a84b4c76e66710@pc33.atlanta.com

+ ldentifica de forma unica los mensajes de una
misma llamada

< Concatena un namero unico con la direccioén
del llamante

+ Es el llamante el que lo genera
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Cabeceras mensaje INVITE

¢ CSeq: 314159 INVITE

«+ Cada mensaje (tanto invocacion como
respuestas transaccionales al mismo) dentro
de una llamada tendra su nimero de secuencia
dnico

<« Se forma con un contador + método invocado
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Cabeceras mensaje INVITE

¢ Contact: <sip:alice@pc33.atlanta.com>

« Direccion de contacto del llamante (o llamado
cuando éste responde) para futuros mensajes.

» No para responder al mensaje actual que va en
el Via.
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Cabeceras mensaje INVITE

¢ Content-Type: application/sdp

¢ Content-Length: 142
+ ldentifica la carga util

<+ Para llamadas o video-llamadas suele usarse
SDP (Session Description Protocol - RFC 4566).
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Mensaje 200 OK
SIP

SIP/2.0 200 OK

Via: SIP/2.0/UDP server10.biloxi.com
‘branch=z9hG4bKnashds8;received=192.0.2.3

Via: SIP/2.0/UDP bigbox3.site3.atlanta.com
‘branch=z9hG4bK77ef4c2312983.1;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com ;branch=z9hG4bK776 asdhds
;received=192.0.2.1

To: Bob <sip:bob@biloxi.com>;tag=a6¢c85cf

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:bob@192.0.2.4>

Content-Type: application/sdp Content-Length: 131

(Bob's SDP not shown)
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Mensaje 200 OK
SIP

SIP/2.0 200 OK

Via: SIP/2.0/UDP server10.biloxi.com
‘branch=z9hG4bKnashds8:received=192.0.2.3

Via: SIP/2.0/UDP bigbox3.site3.atlanta.com
‘branch=z9hG4bK77ef4c2312983.1;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com ;branch=z9hG4bK776 asdhds
received=192.0.2.1

To: Bob <sip:bob@biloxi.com>;tag=a6c85cf

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:bob@192.0.2.4>

Content-Type: application/sdp Content-Length: 131

(Bob's SDP not shown)
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Mensaje 200 OK

SIP/2.0 200 OK

Via: SIP/2.0/UDP server10.biloxi.com
‘branch=z9hG4bKnashds8;received=192.0.2.3

Via: SIP/2.0/UDP bigbox3.site3.atlanta.com
‘branch=z9hG4bK77ef4c2312983.1;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com ;branch=z9hG4bK776 asdhds
;received=192.0.2.1

To: Bob <sip:bob@bi|oxi.com>;tdg:aﬁc&}smF \
From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:bob@192.0.2.4>

Content-Type: application/sdp Content-Length: 131

(Bob's SDP not shown)
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Mensaje 200 OK

SIP/2.0 200 OK

Via: SIP/2.0/UDP server10.biloxi.com
‘branch=z9hG4bKnashds8;received=192.0.2.3

Via: SIP/2.0/UDP bigbox3.site3.atlanta.com
‘branch=z9hG4bK77ef4c2312983.1;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com ;branch=z9hG4bK776 asdhds
;received=192.0.2.1

To: Bob <sip:bob@biloxi.com>;tag=a6c85cf

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact; ksip:bob@192.0.2.4> |

Content-Type: application/sdp Content-Length: 131

(Bob's SDP not shown)
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Mensaje 200 OK

SIP/2.0 200 OK

Via: SIP/2.0/UDP server10.biloxi.com
‘branch=z9hG4bKnashds8;received=192.0.2.3

Via: SIP/2.0/UDP bigbox3.site3.atlanta.com
‘branch=z9hG4bK77ef4c2312983.1;received=192.0.2.2

Via: SIP/2.0/UDP pc33.atlanta.com ;branch=z9hG4bK776 asdhds
;received=192.0.2.1

To: Bob <sip:bob@biloxi.com>;tag=a6¢c85cf

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:bob@192.0.2.4>

Content-Type: application/sdp Content-Length: 131

(Bob's SDP not shown)
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Modificando los parametros de la
sesion establecida

¢ A media sesion A o B pueden mandar otro
mensaje de INVITE directamente al otro
extremo con nueva carga SDP modificando
las propiedades para los medios

¢ Si se acepta, el otro extremo contesta con
un 200 OK

¢ El identificador de llamada es el mismo en
este nuevo INVITE para que se entienda
como re-negociacion y no nueva llamada.

Introduccién a SIP
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Record- Route (loose routing)

¢ LOos proxies que quieren proporcionar
servicios a mitad de llamadas pueden
forzar a que la sefalizacion de los
mensajes SIP tras el INVITE sigan pasando
por ellos.

¢ Para ello anaden al mensaje INVITE la
cabecera:
+ Record- Route
¢ El resto mensajes saldran con la cabecera:
=

% ARD
< Route St
L O

‘@ o
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Terminando una llamada

¢ Mensaje BYE extremo a extremo
¢ Confirmado por 200 OK
¢ No hay ACK

¢ Cualquiera de los dos extremos puede
colgar la llamada.

Sl
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Ejemplo detallado: llamada exitosa a

través de 2 Proxies - rfc3665

Llice Proxy 1 Proxy 2 Bob
I 1 | I
I INVITE F1 | | I
| -————— >1 | I
| 407 FZ 1 | I
| €———m - 1 | I
] ACK F3 1 | I
| -————— >1 | I
| INVITE F4 1 | I
| ——————— > INVITE F5 | |
| 100 Fé |—— > INVITE F7 |
| € —— 1 100 F8 |——— =
I [ | I
| 1 | 180 F9 |
| 1 180 Fio0 R |
| 180 Fil € —— |
| €——————————————— 1 | 200 Fiz2 |
| 1 200 F13 |€———— |
I 200 Fl4 € —— | I
| €= | | I
| LCK Fi1s 1 | I
| ———————————— >1 LCE F16 | |
| |—— > LCE F17 |
I | |- =1
| Both Way RIP Media |
| < I
| 1 | BYE F18 |
| 1 BYE F1% | €———— |
I EYE F20 € —— |
| €= | | I
| 200 F21 1 | |
| ———————————— >1 200 F22 | |
| |—— > 200 F23 |
I | |- =1
I 1 | I
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Ejemplo detallado: llamad It
jemplo detallado. llamada exitosa a
través de 2 Proxies - rfc3665
F1 IMVITE &lice -»> Proxy 1
INVITE sip:bobfbiloxi.example.com S5IP/2.0
Via: SIB/2.0/TCE client.atlanta.cexample.com:S50&80;branch=z%nhG4bE 74043
Max-Forwards: 70
Boute: «<=sip:ssl.atlanta.example.com;lr>
From: Rlice <sip:alicefatlanta.example.com>;tag=9fxcedTésl
To: Bob <sip:bobfbiloxi.example.com>
Call-ID: 3848276298220188511fatlanta.example.com
CS5eq: 1 INVITE
Contact: <sip:alice@client.atlanta.example.com; transport=tcp>
Content-Iype: application/=dp
Content-Length: 151
w=0
o=alice 2890844528 2890844526 IN IP4 client.atlanta.example.com
a=_
c=IN IP4 192.0.2.101
t=0 0
m=audic 43172 RIE/AVE O
a=rtpmap:0 PCMUO/8000
TELEPHONY
Sarvl;; Provider
32
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F2 407 Proxy ARuthorization Required Proxy 1 ->» Rlice

S5IF/2.0 407 Proxy Luthorization Regquired
Via: 5IP/2.0/ICP client.atlanta.example.com:5060;branch=z%nG4bK74b43
;received=1582.0.2.101
From: Rlice «<sip:alicef@atlanta.example.com>;tag=9%fxcedT76sl
To: Bob <2ip:boblbiloxi.example.com»;tag=3flallzsf
Call-ID: 38482762982201885118atlanta.example.com
CSeg: 1 INVITE
Proxy-Anthenticate: Digest realm="atlanta.example.com", gop="auth",
nonce="f84flcecd4lebcbeSacalcBed83d359",
opagque="", stale=FALSE, algorithm=MD5
Content-Length: O

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F3 ACK Alice ->» Prozxy 1

ACK =ip:bob@biloxi.example.com S5IF/2.0

Via: S5IP/2.0/TCF client.atlanta.example.com:50680;branch=z2hG4bE 74043
Max-Forwards: 70

From: Rlice <sip:alicefatlanta.cexample.com>;tag=2fxcedTesl

To: Bob <sip:bobfEbiloxi.example.com>;tag=3flall2sf

Call-ID: 3848276298220188511Ratlanta.example. com

CSeq: 1 ACK

Content-Length: O

TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F4 INVITE Alice -»> Proxy 1

INVITE sip:bobfbiloxi.example.com SIBE/2.0

Via: S5IB/2.0/TCP client.atlanta.example.com:30680 branch=z%hG4bHT4bEf2

Max-Forwards: 70

Route: <sip:s=l.atlanta.example.com;lr>

From: Rlice «sip:alicefatlanta.example.com>;tcag=9fxcedTésl

To: Bob <zip:bobfbiloxi.example.com>

Call-ID: 38482762938220182511¢fatlanta.example.com

CSeq: 2 INVITE

Contact: <sip:alicefclient.atlanta.example.com; transport=tcp>
Proxy-Authorization: Dige=t username="alice",
realm="atlanta.exanple.com",
nonce="wfgfd4flceczx4lacbcheSacalciei8d359", opague="",
uri="sip:bobfbiloxi.example.com”,
response="42cel3cef44b22f50c6a60T1beE™

Content-Type: application/sdp

2008 Content-Length: 151
=0
- -— o=alice 2830844526 2230244526 IN IP4 client.atlanta.example.com
'INTERNET 3=-

B c=IN IP4 182.0.2.101

=0 0
m=audic 43172 RIB/AVFE 0O
a=rtpmap:0 PCMU/2000

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxi fc3665
F5 INVITE Proxy 1 -> Proxy 2
INVITE =ip:bobfbiloxi.example.com SIE/2.0
Via: SIB/2.0/TCP ==sl.atlanta.example.com:5060;branch=z9nG4bK2d4720.1
Via: SIB/2.0/TCP client.atlanta.example.com:5080:branch=z3hG4bET74bLES
sreceived=192.0.2.101
Max-Forwards: &9
Record-Route: <=sip:==sl.atlanta.example.com;lr>
From: Rlice <sip:alicefatlanta.example.com>;tag=%fxcedTésl
To: Bob <sip:boblfbiloxi.example.com>
Call-ID: 3848276298220188511fatlanta.example.com
CSeg: 2 INVITE
Contact: <szip:alicefclient.atlanta.example.com; transport=tcp>
Content-Type: application/sdp
Content-Length: 151
=0
o=alice 28590844526 2890844526 IN IP4 client.atlanta.example.com
a=_
c=IN IP4 192.0.2.101
TELEPHONY t=0 0
m=audic 43172 RIESAVE O
Service Provider a=rtpmap:0 BCMU/8000
war
36
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

Fé 100 Trying Proxy 1 -» Rlice

S5IP/2.0 100 Trying

sreceived=192.0.2.101
From: Rlice <sip:alicefatlanta.sxampls.com>;tag=3fxcediesl
To: Bob <sip:bobfbiloxi.example.com:>
Call-ID: 3B848276298220188511@atlanta.example.com
CS5eq: 2 INVITE
Content-Length: 0

S
pue

“INTERNET
TELEPHONY

Service Provider
wart

UNIVERSIDAD CARLOS 11l DE MADRID Introduccién a SIP

Via: BIF/2.0/TCP client.atlanta.example.com:5060;branch=z9hG4bKT4bfg
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F7T INVITE Proxy 2 -> Bob

INVITE sip:bob@client.biloxi.example.com SIE/2.0

Via: SIBE/2.0/TCP s=s2.biloxi.example.com:5080;branch=z3nG4bE721le4.1

Via: S3IF/Z.0/TCP ssl.atlanta.example.com:5060;branch=z3nGE4bE2d4730.1
sreceived=1982.0.2.111

Via: S3IF/Z2.0/TCP client.atlanta.example.com:5060;:branch=z3nG4bET74bEs
sreceived=1982.0.2.101

Max-Forwards: 68

Record-Route: <sip:ss2.biloxi.example.com;lx>,
<sgip:s=ssl.atlanta.example.com;lr>

From: Alice <szip:alicefatlanta.example.com>;tag=3fxcedT76sl
To: Bob «<sip:bobfbiloxi.example.com>

Call-ID: 3848276298220188511@atlanta.example.com

CS5eq: 2 INVITE

Contact: <sip:alice@client.atlanta.example.com; transport=tcp>
Content-Type: application/sdp

Content-Length: 151

w=0
o=alice 2890844526 2890844526 IN IP4 client.atlanta.example.com
=—

TNTENET c=IN IF4 1%82.0.2.101
TELEPHONY t=0 0

m=audic 49172 RTE/LVE O
a=rtpmap:0 PCHMU/E000

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

S
pue

“INTERNET
TELEPHONY

Service Provider
wart

F8 100 Trying Proxy 2 -» Proxy 1

SIF/2.0 100 Trying

Via: SIF/2.0/ICP ==l.atlanta.example.com:S060;branch=zo%nG4bE2d4790.1

rreceived=1%2.0.2.111

Via: S5IF/2.0/TICP client.atlanta.example.com:3060;branch=z%nE4bET74bLo

sreceived=1%2.0.2.101
From: Rlice <sip:alicefatlanta.example.com>; tag=9fxced7ésl
To: Bob <zip:bob@biloxi.example.com>
Call-TID: 3848276298220188511fatlanta.exanple.com
CS5eq: 2 INVITE
Content-Length: 0

F9 180 Ringing Bob -»> Proxy 2

SIE/2.0 180 Ringing

Via: S5IF/2.0/TCP ==2.biloxi.example.com:5060;branch=z8nG4bET721e4d.1

sreceived=1%2.0.2.222

Via: S5IF/2.0/TCP ss3l.atlanta.sxample.com:S060;branch=z9%nG4bE2d44730.1

sreceived=1%2.0.2.111

Via: S5IF/2.0/TCP client.atlanta.example.com:5060;branch=z%nGE4bET74bES

sreceived=192.0.2.101
Record-Route: <sip:ssl.biloxi.exanple.,.com;lrs>,
<sip:ssl.atlanta.example.com;lr>
From: Llice <sip:alice@atlanta.example.com>;tag=9fxcedTésl
To: Bob <sip:bob@biloxi.example.com>;tag=314159
Call-ID: 38482762982201838511Rartlanta.exanpls. com
Contact: <sip:bob@client.biloxi.example.com;transport=tcp>
CS5eq: 2 INVITE
Content-Length: 0O
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Ejemplo detallado: llamad it
jemplo detallado. llamada exitosa a
través de 2 Proxies - rfc3665
F10 180 BRinging Proxy 2 -> Proxy 1
5IF/2.0 180 Ringing
Via: SIP/2.0/TCP s=sl.atlanta.example.com:50680;branch=z3hG4bE2d4790.1
sreceived=1%2.0.2.111
Via: S5IP/2.0/TCF client.atlanta.example.com:5060;hranch=z%nG4bE74bf3
sreceived=192.0.2.101
Record-Route: <=zip:==s2.biloxXi.example.com;lr>,
<gip:ssl.atlanta.exanple.com;1r>
From: Llice <sip:alicefatlanta.example.comr;tag=9%fxcedTéasl
To: Bob <sip:bobfbiloxi.example.com>;tag=314159
Call-ID: 3848276298220188511Fatlanta.example.com
Contact: <sip:bob@client.biloxi.example.com;transport=tcp>
CSeqg: 2 INVITE
2005 Content-Length: 0
“INTERNET
TELEPHONY
Sarvl;; Provider
40
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F11 180 Ringing Proxy 1 ->»> Alice

5IP/2.0 180 Ringing

Via: SIP/2.0/TICP client.atlanta.example.com:5060;:branch=z9%hG4bKT74bfg
sreceived=192.0.2.101

Record-Route: «<sip:ss2.biloxi.example.com;lr>,
<gip:ssl.atlanta.example.com;lxr>

From: Alice <sip:alicefatlanta.example.con>;tag=9fxcediésl
To: Bob <sip:bobbiloxi.example.com>;tag=314159

Call-ID: 3848276298220188511@atlanta.example.com

Contact: <sip:bob@client.biloxi.example.com;transport=tcp>
CSeq: 2 INVITE

Content-Length: 0O

S
pue

“INTERNET
TELEPHONY

Service Provider
wart
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. .
Ejemplo detallado: llamad t
jemplo detallado. llamada exitosa a
V4 -
través de 2 Proxies - rfc3665
Fl2 200 CE Bok -» Proxy 2
SIPf2.0 200 COK
Via: S5IP/2.0/TCP =sZ2.biloxi.example.com:50680:branch=z2hG4bET21e4.1
sreceived=l52.0.2.222
Via: SIP/2.0/TICP s=l.atlanta.example.com:50680:branch=z%nG4L¥2d4d4730.1
sreceived=192.0.2.111
Via: S5IP/2.0/ICP client.atlanta.example.com:5060;branch=z3nG4bKT74REd
sreceived=192.0.2.101
Record-Route: <sip:ss2.biloxi.example.com;lr>,
<sip:ssl.atlanta.example.com;1r>
From: Rlice <sgipralice@atlanta.example.com>;tag=9fxced7é=sl
To: Bob <sip:bob@biloxi.example.com>;tag=314159
Call-ID: 384282762%2220188511@Fatlanta.example.com
CBeqg: 2 INVITE
Contact: <sip:bobficlient.kiloxi.example.com; transport=tcp>
Content-Type: application/=sdp
Content-Length: 147
=0
o=bob 2890844527 28930844527 IN IP4 client.bkiloxi.example.com
e, - s==
INTERNEY c=IN IP4 192.0.2.201
=0 0
P m=audioc 345& RTE/AVE O
Service Provider a=rtpmap:0 PCMU/8000
42
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F13 200 CFE Proxy 2 -> Proxy 1

5IF/2.0 200 CK

Via: SIP/2.0/TICF =s=l.atlanta.example.com:S060;branch=z28nG4nK2d44790.1
jreceived=182.0.2.111

Via: SIB/2.0/TCP client.atlanta.example.com:5060;;branch=z%hC4bE 742
;received=192.0.2.101

Record-Route: <zip:ss2.biloxi.example.com:lr>,
<gip:ssl.atlanta.example.com;lr>

From: Alice <sip:alice@atlanta.example.com>;tag=3fxcedTéasl

To: Bob <sip:bob@biloxi.example.com>;tag=314153

Call-ID: 38482762%8220188511Gatlanta.example.com

CSeq: 2 INVITE

Contact: <2ip:bob@client.biloxi.example.com; Transport=tcp>
Content-Type: application/sdp

Content-Length: 147

2005 =0
- o=bob 2890844527 2890844527 IN IP4 client.biloxi.example.com
F=-
e i c=IN IPF4 182.0.2.201
INTERNET t=0 0

TELEPHONY
m=audio 3456 RTE/AVE 0O

a=rtpmap:0 PCMU/8000

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

Fl14 200 OK Proxy 1 ->» Alice

S5IP/2.0 200 OK

Via: S5IP/2.0/TCP client.atlanta.example.com:5060;:branch=z3nG4bKT74RES
;jreceived=1%2.0.2.101

Record-Route:! <s=sip:=s=s2.biloxi.example.com;lx>,
<sip:ssl.atlanta.exanple.com; 1r>

From: Rlice <zipralice@atlanta.example.com>;tag=9fxced7&ésl

To: Bob <sip:bob@biloxi.example.com>; tag=314159

Call-ID: 3848276298220188511@atlanta.example.com

CSeq: 2 INVITE

Contact: <sip:bob@client.biloxi.example.com;transport=tcp>
Content-Type: application/sdp

Content-Length: 147

=0

o=bob 2890844527 28930844527 IN IFP4 client.biloxi.example.com
=—

c=IN IF4 182.0.2.201

t=0 0

m=audic 345& RIE/LVE O

a=rtpmap: 0 PCHMU/ 8000

TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

F15 ACK Alice -» Proxy 1

ACK sip:bobfclient.biloxi.example.com SIP/2.0
Via: SIP/2.0/TICP client.atlanta.example.com: 5060 ;:branch=z%hG4bKT74b76
Max-Forwards: 70

Boute: <sip:ssl.atlanta.example.com;lr>,
<g3ip:332.biloxi.example.com;lxr>

From: Alice <sip:alicefatlanta.example.com>;tag=9%fxced7ésl
To: Bob <sip:bobfbiloxi.example.com>;tag=314159

Call-ID: 3848276298220188511@atlanta.example.com

C3eqg: 2 ACEK

Content-Length: 0O

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada exitosa a
través de 2 Proxies - rfc3665

Flé ACE Proxy 1 -» Proxy 2

ACK sip:bobfclient.biloxi.example.com SIE/2.0

Via: S5IB/2.0/TCE ssl.atlanta.example.com:5080;branch=z%hE4bE2d4790.1

Via: S3IP/Z2.0/TCP client.atlanta.example.com:5060;:branch=z2nG4bE74b76
rreceived=192.0.2.101

Max-Forwards: 69

Route: <sipiss2.biloxi.example.com:lr>

From: Rlice <sip:alicefatlanta.example.com>;tag=3fxced76sl

To: Bob <2ip:bob@biloxi.example.com>;tag=314159

Call-ID: 3848276228220188511%atlanta.example. com

CSeq: 2 ACK

Content-Length: 0

TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada exitosa a

TELEPHONY

Service Provider
wart

través de 2 Proxies - rfc3665

F17 ACK Proxry 2 -» Bob

ACE sip:bobfclient.biloxi.example.com SIB/Z2.0
Via: S5IP/2.0/TCP ==22.biloxi.example.com:S5080;kbranch=z0nG4bET721e4.1

Via: S5IP/2.0/TICE ==l.atlanta.example.com:5080;;branch=z%nG4b¥2d4d4730.1
jreceived=1%2.0.2.111

Via: S5IP/2.0/TICE client.atlanta.example.com:50680:branch=z3hG4bKT74b76
;jreceived=152.0.2.101

Max-Forwards: 68

From: Rlice <sip:alicefatlanta.example.con>;tag=9fxced76s1

To: Bob <zip:bobfbiloxi.example.com>;tag=314159

Call-ID: 3848276298220188511fatlanta.example.com

CS5eq: 2 ACHE

Content-Length: 0

F18 EYE Bok -> Proxy 2

BYE =ip:alicef@iclient.atlanta.example.com SIES2.0

Via: SIB/2.0/TCP client.biloxi.example.com:5060;:branch=z9%nG4bEnasndsT7

Max-Forwards: 70

Route: «sip:ss2.biloxi.example.com;1lr>,
<gip:ssl.atlanta.example.com;lr>

From: Bob <sip:bob@biloxi.example.com>;tag=314159

To: Rlice <sgip:alicefatlanta.example.com>;tag=9fxced7é=l

Call-ID: 3848276298220188511@atlanta.example.com

CS5eq: 1 BYE

Content-Length: O
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= lo detallado: Il d it
jemplo detallado. llamada exitosa a
traves de 2 Proxies - rfc3665
F19 BYE Proxy 2 -> Proxy 1
BYE sip:alice@client.atlanta.example.com SIP/2.0
Via: SIP/2.0/TCP ss2.biloxi.example.com:5060;branch =z9hG4bK721e4.1
Via: SIP/2.0/TCP client.biloxi.example.com:5060;bra nch=z9hG4bKnashds7
;received=192.0.2.201
Max-Forwards: 69
Route: <sip:ssl.atlanta.example.com;ir>
From: Bob <sip:bob@biloxi.example.com>;tag=314159
To: Alice <sip:alice@atlanta.example.com>;tag=9fxce d76sl
Call -1D: 3848276298220188511@atlanta.example.com
CSeq: 1 BYE
Content-Length: 0
F20 BYE Proxy 1 -> Alice
BYE sip:alice@client.atlanta.example.com SIP/2.0
Via: SIP/2.0/TCP ssl.atlanta.example.com:5060;branc h=z9hG4bK2d4790.1
Via: SIP/2.0/TCP ss2.biloxi.example.com:5060;branch =z9hG4bK721e4.1
;received=192.0.2.222
Via: SIP/2.0/TCP client.biloxi.example.com:5060;bra nch=z9nhG4bKnashds7
;received=192.0.2.201
TELEPHONY. Max-Forwards: 68
From: Bob <sip:bob@biloxi.example.com>;tag=314159
Service Provider To: Alice <sip:alice@atlanta.example.com>;tag=9fxce d76sl
Call-ID: 3848276298220188511@atlanta.example.com
CSeq: 1 BYE
Content-Length: 0
48
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Ejemplo detallado: llamada exitosa a

F21 200 OK Alice -> Proxy 1

SIP/2.0 200 OK
Via: SIP/2.0/TCP ssl.atlanta.example.com:5060;branc

rreceived=192.0.2.111

Via: SIP/2.0/TCP ss2.biloxi.example.com:5060;branch
;received=192.0.2.222

Via: SIP/2.0/TCP client.biloxi.example.com:5060;bra

INTERNET
TELEPHONY

Service Provider
wart

;received=192.0.2.201
From: Bob <sip:bob@biloxi.example.com>;tag=314159
To: Alice <sip:alice@atlanta.example.com>;tag=9fxce
Call-ID: 3848276298220188511@atlanta.example.com
CSeq: 1 BYE
Content-Length: 0

F22 200 OK Proxy 1 -> Proxy 2

SIP/2.0 200 OK

Via: SIP/2.0/TCP ss2.biloxi.example.com:5060;branch

;received=192.0.2.222
Via: SIP/2.0/TCP client.biloxi.example.com:5060;bra
;received=192.0.2.101

From: Bob <sip:bob@biloxi.example.com>;tag=314159
To: Alice <sip:alice@atlanta.example.com>;tag=9fxce
Call-ID: 3848276298220188511@atlanta.example.com

CSeq: 1 BYE
Content-Length: 0

través de 2 Proxies - rfc3665

h=z9hG4bK2d4790.1

=z9hG4bK721e4.1

nch=z9hG4bKnashds7

d76sl

=z9hG4bK721e4.1

nch=z9hG4bKnashds7

d76sl
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Ejemplo detallado: llamada exitosa a
traves de 2 Proxies - rfc3665
F23 200 OK Proxy 2 -> Bob
SIP/2.0 200 OK
Via: SIP/2.0/TCP client.biloxi.example.com:5060;bra nch=z9hG4bKnashds7
;received=192.0.2.201
From: Bob <sip:bob@biloxi.example.com>;tag=314159
To: Alice <sip:alice@atlanta.example.com>;tag=9fxce d76sl
Call-1D: 3848276298220188511@atlanta.example.com
CSeq: 1 BYE
Content-Length: 0
“INTERNET
TELEPHONY
Sarvl;; Provider
Introduccion a SIP 50
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

Alice Proxy 1 Proxy 2 Bob
| | | |
|  INVITE F1 I I I
| m—mmm »|  INVITE F2 I I
I 100 F3 | ———— >  INVITE F4 I
| €=mmm o I 100 F5 | m—m—mmmm >
| | €mmm - | |
| | | 486 F& |
] ] | €===—————— ]
] ] ] RCK F7 ]
I I 486 F2 | mmm e >
| R | |
| I LCH F9 I I
| 486 F10 l----—— > |
| Cmmmm | | |
| ACE Fl11 | | |
| === k| | |
] ] ] ]
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

| INVITE F1 1 1

F1 INVITE Alice -> Proxy 1

486 F10 [ —— >

INVITE sip:bob@biloxi.example.com SIE/2.0

Via: S5IB/Z2.0/TCF client.atlanta.example.com: 3060 ;branch=z%nG4bET74bTa

Max-Forwards: 70

Route: <sip:ssl.atlanta.example.com;lr>

From: Rlice <sip:alicefatlanta.example.com>;tag=9fxcedTesl

To: Bob <sip:bob@biloxi.example.com>

Call-ID: Z2xThowxS3itS55XUT7piiEatlanta.exanple. com

CSeqg: 1 INVITE

Contact: <sip:alicefclient.atlanta.exanple.com; transport=ccp>

Proxy-Authorization: Digest username="alice",
realm="atlanta.example.com",
nonce="dc3a5ab25302a93112c£5904baTd88fa", opague="",
uri="=sip:bobfbiloxi.example.con"”,
response="T702138b27d86%9ac8741el10ec643d55be"

Content-Type: application/=dp

Content-Length: 151

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

F2 INVITE Proxy 1 -> Proxy 2

INVITE sip:bob@biloxi.example.com SIB/2.0

Via: S5IB/2.0/TCP =sl.atlanta.sxample.com:5060branch=z3nG4bE2d4790.1

Via: S5IB/2.0/TCP client.atlanta.example.com:5060;branch=z%hG4EET4LLS
sreceived=192.0.2.101

Max-Forwards: 69

Record-Route: <s=sip:=ssl.atlanta.example.com;lr>

From: Alice «sip:alicefatlanta.example.com>;tag=9frced7e=1

To: Bobk <sip:bob@biloxi.example.com>

Call-ID: 2xTh9vxSit55XUTpERatlanta.example.com

CSeq: 1 INVITE

Contact: <sip:alicelclient.atlanta.example.com;transport=tcp>

Content-Type: application/sdp

2005 Content-Length: 151

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

F3 100 Trying Prory 1 -> Alice

SIB/2.0 100 Trying

Via: SIP/2.0/TCP client.atlanta.example.com:5060;branch=z2nG4bK740Es
sjreceived=1%52.0.2.101

From: Alice <sip:alice@atlanta.example.com>;tag=9fxced7ésl

To: Bob <3ip!:bobfbiloxi.example.com®>

Call-ID: 2xTh3vxSitcS5E5XU7ps@atlanta.example.com

CSeq: 1 INVITE

Content-Length: 0O

TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

1
| INVITE F1 | 1

F4 INVITE Proxy 2 -> Bob

486 F10 [ — >

INVITE =sip:bob@client.biloxi.example.com S5IP/2.0

Via: SIP/2.0/TCP ss2.biloxi.example.com:5060;branch=z9hG4bE721e4.1

Via: SIP/2.0/TCP ssl.atlanta.example.com:5060;branch=z9%hG4bK2d4d4790.1
sreceived=192.0.2.111

Via: 3IF/2.0/TCP client.atlanta.example.com:5080;branch=zinG4bET4bTS
sreceived=1%2.0.2.101

Max-Forwards: 68

Record-Route: <sip:ss2.biloxi.example.com:lr>,
<sip:ssl.atlanta.example.com;lxr>

From: Llice <sip:alicefatlanta.example.com>»;tag=3fxcedTésl
To: Bob <zip:bobfbiloxi.example.com>
Call-ID: 2xThovxSitiSXUTpEEatlanta.example. com
CSeqg: 1 INVITE
2005 Contact: <sip:alicefclient.atlanta.exanple.com; transporc=ccp>
- Content-Type: application/sdp
Content-Length: 151

S
pue

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

| INVITE F1 1 1

F5 100 Tryving Proxy 2 ->» Proxy 1

486 F10 [ —— >

5IP/2.0 100 Trying

Via: SIB/2.0/TCP ssl.atlanta.example.com:S5060;branch=z%hG4bE2d4730.1
sreceived=1%2.0.2.111

Via: SIF/2.0/TCPF client.atlanta.example.com:50680;branch=z2nG4bE74bIg
sreceived=1%2.0.2.101

From: Rlice <sip:alice@atlanta.example.com>;tag=%fxcedT6sl

To: Bobk <sip:bobfkiloxi.example.com>

Call-ID: 2xThovxSitsSXUTpERatlanta.example,com

C5eg: 1 INVITE

Content-Length: 0O

“INTERNET
TELEPHONY

Service Provider
wart
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Ejemplo detallado: llamada no exitosa
destino ocupado - rfc3665

INVITE EF2 1

F& 486 Busy Here Bob -> Proxy 2

S5IF/2.0 42& Busy Here
Via: SIB/2.0/TCP =s2.biloxi.example.com:5080;branch=z2nG4bE721e4.1

sreceived=192.0.2.222
Via: SIF/2.0/TCE =sl.atlanta.example.com:5080;branch=z%hG4bE2d4790.1

sreceived=15%2.0.2.111

Via: 5IB/Z2.0/TCE client.atlanta.example.com:3060;branch=z3nG4b¥74bEs
sreceived=1982.0.2.101

From: Rlice <zipralice@atlanta.example.com>;tag=93fxced7ésl

To: Bob <zip:bob@biloxi.example.com>;tag=314159

Call-ID: 2xTbh9vx5it55XUTp8fatlanta.example.com

CS5eq: 1 INVITE

Content-Length: 0

TELEPHONY

Service Provider
wart
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- -
E lo detallado: |l dan t
jemplo detallado: llamada No exXItosa
.
destino ocupado - rfc3665
F7 ACEK Proxy 2 -> Bob
ACKE sip:bob@client.biloxi.example.com SIE/2.0
Via: SIF/Z2.0/TCP ==22.piloxi.example.com:5080:branch=z%hG4bET721e4.1
Max-Forwards: 70
From: Rlice <sip:alice@atlanta.example.com>;tag=3fxcediésl
To: Bob <=2ip:bob@biloxi.example.com>;tag=314159
Call-ID: ZxTho9vx3it35XUTpERatlanta.example. com
CEeqg: 1 ACEKE
Content-Length: 0
Fg8 486 Busy Here Proxy 2 -> Proxy 1
SIB/2.0 486 Busy Here
Via: SIF/Z.0/TCE =ssl.atlanta.example.com:3060;branch=z%nG4bK2d4790.1
rreceived=1%2.0.2.111
2005 Via: S5IF/Z.0/TCE client.atlanta.example.com:3060;branch=z3nG4bET74bEs
e rreceived=1%2.0.2.101
From: Rlice <sip:alice@atlanta.example.com>;tag=3fxcediésl
To: Bob <sip:bob@biloxi.exanple.com>;tag=314159
TNTENET Call-ID: ZxTh9vx3it35XUTpSRatlanta.example.com
TELEPHONY CSeq: 1 INVITE
Content-Length: 0
Service Provider
war
58

UNIVERSIDAD CARLOS 111 DE MADRID Introduccién a SIP




Capas del protocolo SIP

¢ Tres capas principales:

+ De codificacion de mensajes (especificada
usando la sintaxis BNF)

+» De transporte, encargada de la generacion de
peticiones y respuestas

« De transaccion (TUs o transaction users) que
mantienen el estado de procesamiento de cada
mensaje entre la parte que actua de cliente y la
gue actua de servidora.

Transacton user

Tarsacion

Syntax and encoding
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Capas del protocolo SIP

2014 EPS
Alice's UA
SDP
Offer
Open
Session PFDXY 1
l {Stateful)
UAC proxy core
ore
INVITE
Request
r INV/br-al |
eeeeee
t actio

Network Transport
Protocol Layer

[ Network Layer ] R i -
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Implementacion de un motor de
control de llamada SIP

Direccién de establecimiento de llamada

rd

Aplicacidn Aplicacién
usuario (TU) usuario (TU)
Motor SIP e > Motor SIPL
o - &
\ o
Mdquina estados Mdquina estados
llamante llamado
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Implementacion de un motor de
control de llamada SIP

¢ Proxy SIP

Direccion de establecimiento de llamada

rd

Aplicacion Aplicacidn
usuario (TU) usuario (TU)
N A
-
] Motor SIP Motor SIP >
SIP | ? E;I SIP
\ \
Maquina estados Maquina estados
llamado llamante
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Comprendiendo las maquinas de
estados SIP

& Generando INVITE: estados

|INVITE from TU

! N Timer A fires |INVITE sent
A I|Cat|0n La er Reset &, W Timer B fires
pp y INVITE sent +-—————-—————-— + or Transport Err.
+—— 1 - +inform TO
1 Lo.Galling | 1
o > >
+-————— + Zxx 1
Lol 2xx to TU 1
| Jilxx 1
300-699 +————-————-————— X Jilxx teo TO 1
ACK sent | 1 1
zesp. to TU | W 1
] lxx to TO ——————————— + 1
| I I
] ] |Proceeding |—————————————— =
L. fm————— > 2xx 1
1 +-————— + 2Zxx to TU 1
1 300-699 1 1
1 ACK sent, | 1
1 resp. to TUO| 1
1 1 1 HOTE :
] 300-6399 W 1
] ACK sent +-————— +Transport Err. | Lransitions
Nawmkﬁmsmn R S —— 1 | Inform TO | labeled with
] ] | Completed |—————————————— =1 the event
y— > 1 1 over the action
Protocol Layer i O : L et rake
I - I I
1 1 | Timer D fires 1
- + 1 - 1
Network Layer ! !
v I
e + |
I

Introduccién a SIP 63

Comprendiendo las maquinas de
estados SIP

& Recibiendo INVITE: estados

| INVITE

Ipass INV to TU
a - INVITE WV send 100 if TU won't in 200ms=
Application Layer #%8¢ responast-----———-—- :
o ———— 1 |- ——————— +101-188 from TU
1 | Proceedingl| | =end response
- > |<——————— +
1 1 Transport Err.
1 1 Inform TU
1 |———————— — >4
- + 1
300-682 from TU |2xx from TU 1
send response | send response 1
Fmm >+
I

INVITE Timer G fires ]

Send responsed-——————————— + =send response 1

o 1 I-—————— + 1

1 | Completed | 1 1

- > |<—————— + 1

o —————— + 1

1 1

RCE | 1 1

- 1 Fmm >+

1 Timer H fires 1

v or Transport Err.|

Network Transport s s Anfesm T0 :
Protoco Layer | comfirmed | !
et + 1

I I

N kl |Timer I fires 1
I - 1
etwork Layer , ,
v I

- + 1

I I I

| ITgrminated|<——-——————————— +
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Implementacion simplificada

¢ Agente de usuario simplicado

¢ Proxy y registrador combinados y
simplificados

SIP server

for domain:
smlrl:nmp: ny.com

sIp
seruice provider

! sip:carl@‘smancompany‘co
ﬂ

sipisue@smartcompany.com

3 ‘# sip:zue@provider.com
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Diagramas simplificados

| INVITE from TU
| INVITE sent

Vv | INVITE
Fo— + |pass INV te TU
I I V send 100
Calling | e +
I | =====mmmm e + | | ——————— +180 from TU
Fommmmmm o + 200 I | Frocesding | | send responss
oL 200 to TU | | P .
100/180 I I I
404/408/486 $=mm—mm—mmmmm—— e +__|100/180 to TU |
ACK sent | | | l l
resp. to TU | v I I I
J1xx to TO ---——-—--—- + | Fommmmms e +
[ | | I 404/408/486 from TU | 1200 from TU |
| Frogcesding | -—--————-—————- > send response | | send response
B > | zoo | [ e >+
| P + 200 to TU | | I
I 404/408/48¢8 | I v Timer 200 ms I
I ACK =e=nt, I Fmm———————— + send response
| resp. to TO| I | | === + |
I | I | Complsted | I I
)...404/408/486 v | | [P . |
J...ACK sent 4----------- + [ PO 4 |
| ettt | | | ! | |
Completed
[ S —— >: i : : ACKE | | |
| Fomm o + | - I FomTTTTT T >+
| - | | I Timsr 1s fires |
I I | Timer 1s fires I v |
Fommm e + | - I Fommm + I
| | | | I
v I | Terminated|<-—--—-———---——-——-— +
i + I | |
[ ) [ [ P +
| Terminated|<-----——-----———- +
[ [
Fom - +
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Mas opciones del protocolo

¢ SIP, en su RFC 3261 también especifica:
+ Mecanismo de Registro
« Otros mensajes como OPTIONS y CANCEL
« Como enviarlo por TLS
« Otros aspectos de privacidad
« Codigos MIME para contenido de mensajes
« Integracion con DNS SRV

« Compatibilidad con versiones anteriores del
protocolo...
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SDP
sd

¢ Session Description Protocol

& RFC 4566 version actual
. RFC 2327 de Abril de 1998
» RFC 3266 de Junio del 2002.

¢ Especifica el formato del contenido a intercambiar

en una sesion SIP mediante la negociacion de
opciones.

¢ Cada extremo especifica al otro extremo lo que le
ofrece (formatos de recepcion soportados) y la
direccion donde mandarlo

¢ INVITE y 200 OK usan carga SDP para cada
extremo.
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Atributos en SDP

¢ Descripcion de la sesion
v= (Versién del protocolo)
o= (Origen e identificador de sesién) S
s= (Nombre de sesién)
i=* (Informacion de la sesion)
u=* (URI de descripcién)
e=* (Correo electrénico)
p=* (Namero telefénico)
c=* (Informacion de conexidn)
b=* (Cero 0 mas lineas con informacién de ancho de banda)
t= Una 0 mas lineas de descripcién de tiempo (Ver" t="y"r=")
z=* (Ajustes de zona horaria)
k=* (Clave de cifrado)

a=* (Cero 0 mas lineas de atributos de sesion)
m=*Cero o mas descripciones de medios
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Atributos en SDP

¢ Descripcion de tiempo

« t= (Tiempo durante el cual la sesion estara
activa)

«» r=* (Cero 0 mas veces de repeticion)

A)
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Atributos en SDP Sdp

¢ Descripcion de medios

« m= (Nombre de medio y direccion de
transporte)

« 1=* (Titulo)
« c=* (Informacion de conexion)

« b=* (Cero o mas lineas con informacion de
ancho de banda)

« k=* (Clave de cifrado)
« a=* (Cero 0 mas lineas de atributos de sesion)
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Ejemplo SDP

v=0

o=jdoe 2890844526 2890842807 IN 1P4 10.47.16.5
s=SDP Seminar

I=A Seminar on the session description protocol
u=http://www.example.com/seminars/sdp.pdf
e=j.doe@example.com (Jane Doe)

c=IN IP4 224.2.17.12/127

a=recvonly

m=audio 49170 RTP/AVP 0

m=video 51372 RTP/AVP 99

a=rtpmap:99 h263-1998/90000
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