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Introduccion

® Establecer, gestionar y finalizar sesiones multimedia
® Protocolo de senalizacion basado en texto
® Funciones del protocolo:

Localizar a otro usuario

Localizar servidores SIP

Establecer una sesion de datos

Modificar una sesion existente

Expresar capacidades y caracteristicas de los usuarios agentes
Averiguar el estado, capacidades y disponibilidad de otro UA
Peticiones futuras sobre el estado y capacidad de otro UA
Intercambio de informacion de senalizacion de una llamada
Intercambio de mensajes cortos con otros UA



Introduccion

® Componentes en una sesion

1. Servidores de agentes de usuario
Aplicaciones de sistemas finales

2. Servidores de Red
Servidores Proxy
Servidores de Redireccion
Registro



Introduccion

® Ventajas frente a otros protocolos
® Senalizacion simple
® Se puede incluir informacidén no estandar.

Ej: Hora en la que se encuentra disponible un
usuario

® Los clientes tienen el control de las
caracteristicas

® Basado en texto, similar a HTTP.
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Mensajes SIP

Tipo ]
¢ PETICION (REQUEST)
®* RESPUESTA (RESPONSE)

PETICION (REQUEST)

® Formato Primera linea:
¢ Method SP Request-URI SP SIP-Version CRLF
¢ INVITE sip:500@ekiga.net SIP/2.0

® Meétodos:

¢ INVITE
ACK
OPTIONS
BYE
CANCEL
REGISTER
SUBSCRIBE
NOTIFY
PUBLISH
REFER
MESSAGE
PRACK
INFO




Mensajes SIP

® Respuesta (Response)

® Formato:
SIP-VERSION SP Status-Code SP reason-phrase CRLF
Ej: SIP/2.0 200 OK
® Tipos:
1XX. Informacion (Ejemplo 181)
2XX. Exito
3XX. Redireccion
4XX. Fallo en la peticion, error de cliente.
5XX. Fallo de servidor
6XX. Fallo global



Mensajes SIP

® URIs (Uniform Resource Indicators)
® Tipos:
Usuario
Aplicacion
Servicio
® Ejemplos reales
® Sip:613@fwd.pulver.com

® Sip:iria@130.206.170.185
® Sip:3344556789@telco.net; user=phone



Mensajes SIP

® Esquemas URI

sip: sips: Direcciones SIP (segura y no segura) 3261
Tel: Numeros de teléfono 3999
Pres: Presencia de recurso 3861
Im: Recurso de mensajeria instantanea 3861
http: Protocolo de transporte de Hipertexto para paginas | 2616
Web
Xmpp: Jabber IM y presencia de URIs
H323:H323 URL H323 3508




Mensajes SIP

® (Cabeceras

Via: SIP/2.0/UDP 130.206.170.185:5060;rport;branch=z9hG4bK2145364951
From: <sip:iria@130.206.170.185>;tag=838794567
To: <SIP:613@fwd.pulver.com>

Call-ID: 340055301@130.206.170.185

CSeq: 20 INVITE

Contact: <sip:iria@130.206.170.185:5060>
Max-Forwards: 5

User-Agent: Linphone-1.0.0/eXosip

Subject: Phone call

Expires: 120

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

Content-Type: application/sdp
Content-Length: 358
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Servidores: Redireccion, Proxies y
Registro

® Servidores de Redireccion
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Servidores: Redireccion, Proxies y
Registro

® Servidores Proxies

atlanta.com
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Servidores: Redireccion, Proxies y
Registro

INVITE 3ip:bob@biloxi.com SIF/2.0

Via: S5IB/2.0/UDP pc33.atlanta.com;branch=z%hG4bET76asdhds |
BMax-Forwards: 70

To: Bob <3ip:bob@biloxi.com

From: Alice <3ip:alicefatlanta.com>;ta

Call-ID: aBf4b4cTaedaTl0@po33.atlanta. com

C5eq: 3141359 INVITE

Contact: <3ip:alicefpc33.atlanta.com

Content-Type: application/sdp

Content-Length: 142



Servidores: Redireccion, Proxies y
Registro

e Yata o
2 LIRS L i

Zz9hGE4bEn
0/UDP

e

zohE4dk

a0

.:__..';-IJ-.';-"J

lication/ si

=15




Servidores: Redireccion, Proxies

Boss
=Manager@ pcl.home.net=

sip:Server.work.com

2E0ISIO

./

L

£
oo

INVITE sip:Collins@work.com SIP/2.0

Via: SIP2 0/UDP pcl.homsa.net; branch=z8hG4bK789
Max-Fomwards: 70

From: Boss<sip:Manager@ hame net>; tag=ah12
Cortact: Boss <sipmanager@ pel home.net»

To: Danel<sip:Collinag @ work.com:=

Call-lD: 123456 @pc1 homea.net

CSeq. 1 INVITE

L |

| 1

P2 0 100 Trying

ia: SIP/2.0/UDP pci.home.net; branch=29hG4bK789
rom: Boss-<sip:Manager@ home_ net=; tag=ab12

To: Daniel=sp:Collins @ work_com:

Cal-D: 123456 @staton 1 home.net

CSeq: 1INVITE

< DA

]IN VITE sip:Collins @ pel.work.com SiP/2.0
Via: SIF/2.0'UDP server work.com; branch=z2hG4bK 123
Via: SIP/2.0YUDP pel1 home.net: branch=r8hG4bK 789

Max-Forwards: 69

Record-route: =sip:server.work.com:lr-
IFror"|: Boss<sip:Manager @ home.net>; tag
Contact: Boss <sip:manager@pcl home.n
ITDZ Daniel<sip:Collins @work. come
Call-ID: 123456 @ pc1.home. net

ICE-I’_—;L]I 1 INVITE

7

NVITE sip:Collins @ pc2.work.com SIP/Z2.0

Via: SIP/2.0/UDP semwver. work com: branch=z3hG4dbK456
Via: SIF/2.WUDP pel.home.net; branch=z9hG4bK 789
Max-Forwards: 59

Hecord-route: <sin:sanvarwork_ coam:ir>

From: Boss<sipManager&home.nst=; tag=ab12
Contact: Boss <sip:manager@pc1_home. net-

To: Daniek<sip Golins & work_coms

Call-1D: 123456@ pcl.home.net

CSueg: 1 INVITE

il

| P20 200 0K

Via: SIP/2 0/UDP server.work com; branch=zdhG4bK456
Via: SIP/2.0WUDP pel . home.net; branch-z8hG4bK 789
Record-routa: <sip:server.work.com;Ir=

From: Boss<sip.Manager@ home.nel=; lag=ab12

To: Daniel<sip:Collins @work.com>; tag=xyz45

Call-1D: 123456@ pcl.home.net

CSeq: 1 INVITE

Contact: sip:Collins @ pc2 work,com

CAMCEL sip:Colins @ pel work.com SIP2.0

-
SIP2.0 200 O

Record-route <Sip Sersar work. corm;

-

- LA

MNVIT]

CSeq. 1 E
Contact: sip:Collins @ pc2. work.com

Via: SIP2.0/UDP pci1.home.net;, branch=z9hG4bK789

Via: SIP/2.0/UDP server.work.com; branch=z9hG4bK456
Meax-Forwards: 69

Record-route: <sip:serverwork.com;Ir=

From: Boss<sipManager@home.net=-; tag=ab12
Contact: Boss <sip:manager@pc1.home.net>

To: Daniel«sip:Colling @work. come

I Call-ID: 123458 @ pci.home.net

CSeq: 1 CANCEL




Servidores: Redireccion, Proxies y
Registro

® Servidores de Registro

Collins @ station1 work.com

REGISTER sip:registrar.work.com SIP/2.0

Via: SIP/2.0/UDP stationl work.com: branch=z9hG4bK123
Max-Forwards: 70
From: sip:Collin

Fstation? . work

Content-Length: O

Via SIF 2.0 L.II:lF-‘ station1.work.com; branch=z9hG4bK123
From: sip:Cofllins @work.com tag=123456

* Sip: Cl ins @ station 1. work.com

Content-Length
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Ejemplos de secuencia de

mensajes SIP
® Registro (Ya visto

® |nvitacion

e 1 ACK

Content-Len

(message body)



Ejemplos de secuencia de
mensajes SIP

® Finalizacion de la llamada

— - ] . ¥ . =3
Daniatesip:Collins @work.com= Boss<sip:Managera

— S [;n;':;i.".&.i:._-
M=, tag="11z222

Call-10» A3456 @& statom work com
CSeq- 2 BYE
[oart&aril=L & |__||'l| L]

SITP2 .0 200 Ok
Via | 3 WUIDP station1  work,. com branch=rShG4bK 123
EFrom: Danielgsip:Callins @ work .corm> . |8
ip:Manager @ stathon2 work, com =i
6 D station1 work.com

Cantant-Langth; O




Ejemplos de secuencia de
mensajes SIP

® Ejemplo real: Comunicacion con un servidor ECHO

| Time | 130.206.170.185 | 86.64.162.35
| 0,000 | INVITE SDP ( h261)
From: sip:iria@ekiga.net
To:sip:500@eckiga.net
| | (B0OE66E) (5060) |
|0, 046 | 407 Proxy Authentication Required ISIP Status
| | (BO66) (5060) |
|0,048 | |SIF Request
| | (5066) (5060) |
|0,064 | INVITE SDP ( h261) |SIP
From: sip:iria@ekiga.
To:s1p:500@ekiga.net
| | (B066) (5060) |
|0,110 | 100 trying -- your call is important to us |SIP Status
| | (5066) (5060) |
0,110 | | SIP Status
| | (BO66) (5060) |
1,117 | |SIP Status
| | (5066) (5060) |




Ejemplos de secuencia de
mensajes SIP

Frame 741 (1084 bytes on wire, 1084 bytes captured]
Ethernet II, Src: FujitsuS.78:45:37 (00:30:065:78:46:37), Dast: All-HSAP-routers.03 (00:00:0c:07:ac:03)
Internet Frotocel, Src: 130.206.170.185 (130.206.170.185), Dst: B86.64.1682.35 (86.64.162.35)
User Datagram Protocol, Src Port: stanag-5066 (S066), Dst Port: sip (5060}
Sezsicon Initiation Protocol
Reguast-Line: INVITE sip:500@ekiga.net SIF/ 2.0
Method: INVITE
Resent Packet: False
Message Headexr
Date: Tue, 13 Nov 2007V 19:47:68 GHT
CSeqg: 1 INVITE
Via: SIP/2.0/UDF 130.206.170.185:50686;branch==8hG4bK002f0e01-8f90-dc11-86cc-0030057VE84537 ;rport
User-Agent: Ekiga/2.0.1
From: "Iria Prieto" <sip:iriafekiga.net>;tag=f4d042ff-BeB0-dcll-BEcc-003006TEB4BET
Call-ID: c2cB42ff-BeS0-dcll-BEcc-003006TELEETE@s1TInl1ES . unavarra.as
To: <sip:5{00ekiga.net>
Contact: <5ip:iria@i30.206.170.186:5086;transport=udp>
Allow: INVITE, ACK, OPTIONS, EYE, CANCEL, REGISTER, SUBSCHIBE, NOTIFY, REFER, MESSAGE
Content-Type: application/=dp
Content-Length: 423
Max-Forwards: T0O
Message body

Frame 743 (760 bytes on wire, 760 bytes captured)

Ethernet II, Src: Ciscohwcf:68:0a (00:0a:4Z:cf:5&:0a), Dst: FujitsusS.T8:45:37 (00:30:05:T8:45:37)
Intaernet Protocel, Src: 286.684.182 .35 (B86.684.182.35), Dat: 1320.206.170.186 (130.208.170.185)

User Datagram Protocel, Src Port: sip (65060}, Dst FPort: stanag-5066 (5068}

Session Initiation Frotocol

Status-Line: S5IF/2.0 407 Proxy Authentication Reguired
Status-Code: 407
Resent Facket: False
Message Header
CSeg: 1 INVITE
Via: 3IFS2.0/UDF 130.206.170.185:5066;branch==8hG4bK002f0e01-8f80-dc11-86cc-0030057V84537 ; rport=5066
From: "Iria Frieto"” <sip:iriaf@ekiga.net>;[tag=fad042ff-Befl-dcll-BBcc-003005TE82E3T
Call-ID: c4cP42ff-BeB0-dcll-B6cc-00300ETBLEETEs1T0m1EE . unavarra.aes
To: <sip:d{0Qekiga.net>;tag=12d18cb0080a2dedZfcabaedd70adD321 . 20911
Froxy-Authenticate: Digest realm="ekiga.net", nonce="473a047T0cBEd8fada7ToeabcaZ22effB66T2Tacbia"
Server: S5ip EXpress router (0.%9.6 (1386 /linux))
Content-Length: 0
Warning: 3892 86.64.162.35:5060 "Noisy feedback tells: pid=22901 regisrchip=130.206.170.185 regi\srchport=5066




Ejemplos de secuencia de
mensajes SIP

Ethernet II, Src: FujitsuS.78:45:37 (00:30:065:78:45:37), Dst: AlLl-HSHP-routers.03 (00:00:0c:07:ac:03)

Internet Protecel, Src: 130.206.170.185 (130.206.170.185), Dst: 86.64.162.35 (86.64.162.35)

User Datagram Protocol, Src Port: stanag-5066 (5066), Dst Port: sip (BO6O)

Session Initiation Protocol

Request-Line: INVITE sip:5008ekiga.net SIP/2.0
Method: INVITE
Resent Packet: False
Message Header

Date: Tue, 13 Nov 2007 19:45:13 GHMT
CSeq: 2 IKVITE
Via: SIP/2.0/UDP 130.206.170.185:5066;branch=z9hG4bKaac1090a-8f90-dc11-86cc-003006784537 ;rport
User-Agent: Ekiga/2.0.1
From: "Iria Prieto" <sip:iria®ekiga.net>,tag=f4d042ff-8e30-dcll-B86cc-00300678463T
Call-ID: cd4c242ff-Bef0-dcll-86cc-00300678453T051T0m185. . unavarra.es
To: <sip:b00@ekiga.net>
Contact: <sip:iria®@130.206.170.185:5066;transport=udp>
Proxy-Authorization: Digest username="iria", realm="ekiga.net",
nonce="473ald70cB8d9fale¥ 7Geabca229ffO661f2TechbBa”,
uri="sip:65008ekiga.net", response="4673c356202bf7cdadbf1069eebc3D86", algorithm=mdb
Allow: INVITE, ACK, OPTIONS, BYE, CANCEL, REGISTER, SUBSCRIBE, NOTIFY, REFER, MESSAGE

Content-Type: application/sdp
Content-Length: 423
Max-Forwards: TO

Message body




Ejemplos de secuencia de
mensajes SIP

|l=2,10& |
Num packets:1
Duration: 0. 000s
ssrc: 5226954354

| | (50122

|lZ2,11= |

I | L5086

|2 ,11> |

| | L5068

&, 125 |

I |

Is.4a429 |

Num packets: 1
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| | C5O14n
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Num packets: 1
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ssErc: 920538327

| | C5Q12

lz21 ,.512 |

Num packets:1

Duration: O.000=

ssErc: A Ta5936

| | {5014

|47 . 6663 |

I |

| 47 ., 698 |

|

(50686

(50882

I (50686

RTP (g711U0)

(hZe1 )

(158322

(50802

(SO0800

(SO0800

C15832)

(188862

(50802

(SO0800




Indice

Introduccion

Mensajes Sip

® Peticidn

® Respuesta

® URIs

® Cabeceras de los mensajes

Servidores: Redireccion, Proxies y Registro

Ejemplo de secuencias de mensajes SIP

® Registro

® Invitacion

® Finalizaciéon de la llamada

® Ejemplo real: Comunicacion con un servidor ECHO

Usos de SIP para caracteristicas y servicios



Usos de SIP para caracteristicas y
Servicios

® Call-Forwarding

® Call Forwarding on busy

¢ Call Forwarding on no answer

La peticion INVITE tiene un time out especificado

® Consultation Hold

® Peticion INVITE con el campo de SDP a 0

® Respuesta OK 0 en la parte multimedia

® ACK

® Para retornar la llamada:
Se reenvia el INVITE inicial
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SDP

® Informacion datos Descripeion de Sesion
intercambiados Nivel de informacion de Sesion

PY Version del Protocolo
Basado en texto [D Origen vy Sesion
® Estructura de SDP Nombre de Sesion

Tiempo de Sesion
Descripeion multimedia 1
Nombre multimedia y transporte
Informacion de Conexion

Descripeion multimedia I1

Nombre multimedia y transporte

Intformacion de Conexion




SDP

® Campos obligatorios
® V Version de protocolo
® O Identificador del creador de la sesion
® S Nombre de la sesion
® T Tiempo de la sesion
® M Tipo de datos



SDP

® Campos opcionales
® | Informacidon de sesidn
® U Descripcion de URI
® E Direccidn de e-malil
® P Numero de teléfono
® C Informacidén de conexidn
® B Informacion del ancho de banda
® R Tiempo de repeticion
® K Clave de encriptamiento
® A Atributos adicionales
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SDP

Session Initiation Protocol

Message Header
Date: Fri, 23 Nov 2007 08:57:49 GMT
CSeq: 1 INVITE
Via: SIP/2.0/UDP 130.206.170.185:5068;branch=z29hG4bK16abe2d5-0f98-dc11-98fb-003005784537;rport
User-Agent: Ekiga/2.0.1
From: "Iria Prieto" <sip:iria@130.206.170.185>;tag=1c7a14d4-0f98-dc11-98fb-003005784537
Call-ID: 006914d4-0f98-dc11-98fb-003005784537@s170m185.unavarra.es
To: <sip:iriaunifwd@fwd.pulver.com>
Contact: <sip:iria@130.206.170.185:5068;transport=udp>
Allow: INVITE, ACK, OPTIONS, BYE, CANCEL, REGISTER, SUBSCRIBE, NOTIFY, REFER, MESSAGE
Content-Type: application/sdp
Content-Length: 423
Max-Forwards: 70
Message body
Session Description Protocol
Session Description Protocol Version (v): 0
Owner/Creator, Session Id (0): - 1195808269 1195808269 IN IP4 130.206.170.185
Session Name (s): Opal SIP Session
Connection Information (c): IN IP4 130.206.170.185
Time Description, active time (1): 0 0
Media Description, name and address (m): audio 5002 RTP/AVP 101 1141153 107 1100 8
Media Attribute (a): rtpmap:101 telephone-event/8000
Media Attribute (a): fmtp:101 0-15
Media Attribute (a): rtpmap:114 SPEEX/16000
Media Attribute (a): rtpmap:115 iLBC/8000
Media Attribute (a): rtpmap:3 GSM/8000
(a):
(a):
(a):

Media Attribute (a): rtpmap:107 MS-GSM/8000

Media Attribute (a): rtpmap:110 SPEEX/8000

Media Attribute (a): rtpmap:0 PCMU/8000

Media Attribute (a): rtpmap:8 PCMA/8000

Media Description, name and address (m): video 5004 RTP/AVP 31
Media Attribute (a): rtpmap:31 H261/90000



Status-Line: SIP/2.0 200 OK

Message Header

Via: SIP/2.0/UDP 130.206.170.185:5068;branch=z9hG4bK16abe2d5-0f98-dc11-98fb-
003005784537;rport=5068

From: "Iria Prieto" <sip:iria@130.206.170.185>;tag=1c7a14d4-0f98-dc11-98fb-003005784537
To: <sip:iriaunifwd@fwd.pulver.com>;tag=3096152c8ae84ec7a8321c750b7c3b7c
Call-1D: 006914d4-0f98-dc11-98fb-003005784537@s170m185.unavarra.es
CSeq: 1 INVITE
Record-Route: <sip:69.90.155.70;ftag=1c7a14d4-0f98-dc11-98fb-003005784537;Ir=on>
Contact: <sip:172.18.121.181:49386>
User-Agent: pulver.Comm - 0.99.1
Content-Type: application/sdp
Content-Length:296
Message body
Session Description Protocol
Session Description Protocol Version (v): 0
Owner/Creator, Session Id (0): - 0 0 IN IP4 69.90.155.70
Session Name (s): Opal SIP Session
Connection Information (c): IN IP4 69.90.155.70
Time Description, active time (t): 0 0
Media Description, name and address (m): audio 43682 RTP/AVP 0 8 3 101
Media Attribute (a): rtpmap:0 PCMU/8000
Media Attribute (a): rtpmap:8 PCMA/8000
Media Attribute (a): rtpmap:3 GSM/8000
Media Attribute (a): rtpmap:101 telephone-event/8000
Media Attribute (a): fmtp:101 0-16
Media Description, name and address (m): video 43684 RTP/AVP 31
Media Attribute (a): recvonly
Media Attribute (a): rtpmap:31 H261/90000



Draniel<sip: Collins 8 station 1 work com>
/

Boss<sip:Meanagen@station 2. work. com>

[ | -
MNYITE sip:manager® siation2. work.com SIP'2 .0
From: Danial<gip: Collirs @ statsom 1. wWoe-rk, com:=; lag Aabocd 1 234
To: Boss=gip:Manageri st athon 2 work comes
CSeq: 1 INVITE
cormant-Langth; 213
Cartant-Type: applicatior/sdp
Contant-"Disposition: Sessior
W)
o=0alling 123458 D01 IM P9 staton? - work, com |
c=1M P4 stationT . work. com
=0 O
m=audio 4444 RTPR/AVPE 2
a=ripmap 2 G726-32/8000
m=audio 4666 RTP/AWE 4
a=ripmap 4 G7F23'800:0
m=audic 4888 RTRP/AVFE 15
a=ripmap 15 GT2ZEES8000
h oy
SIPYE2 0 200 Ok
From: Danial=sig: Collins@ station1 work.com:=>; tag = abcd1234
lo: Boss<sip:MAaNagord statllonZ . wWork.oom:=, Tag=xyZ T e
osedr 1 IHYIITE
Content-wEngth: %3
Contert-Type: application/sdp
Contant- Disposition : session
=}
meeallinng ASETHE Tl 1IN 1Pd statiomn? weork czoem
-—
c=lMN IF4 sialionZ work com
I=i0 1
mi=@udea O HTFMEVPE 2
M=R/iidia O FTR/AVP 4
M=Rudio GEEE RTF/AVP 15
a=ripmap 15 GF28/B000
I -
ACK sip.managard statlonZ work.com SIFYZ .0
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