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Session Initiation Protocol

jadro protokolu je specifikovano v
e RFC 2543, r.99 MMUSIC WG
« RFC 3261, r. 2002 SIP WG

e rozSireni SIPu prispivaji dalSi WG jako SIPPING,
SIMPLE (presence), IPTEL (cpl a trip), SPIRITS, PINT

e dnes se na SIP vaze vice nez 70 RFC

vlastnosti:
* textove orientovany

e podobny HTTP
* end-to-end



Session Initiation Protocol

vlastnosti:

e signalizacni protokol pro vytvoreni, modifikaci a
ukonceni relace

 popis médii se reSi obvykle se spojenim s SDP
e prenos hlasu a videa pres RTP

o cilove aplikace jsou hlas, video, instant messaging,
presence, hry ...

e mUze vyuzivat TCP, UDP, TLS ...

audio/video signaling and control streaming
applications applications

video. audio, ... SDP CODECs
RTP SIP ETSPE

UDP TCP

IP




Adresace

SIP URI (Uniform Resource Identifier)

sip:user@host:port;uri-parameters

TRI pouizti adresy doporuteni

sip: nebo sips: =1P a Secure SIP adresa EFC 3261
tel: Telefonni éisla EFC 3595

pres: Prezence EFC 3861

it Instant Meszsage EFC 3861

http: Web EFC 2616
h323 H323TEL EFC 3508




Prvky SIPu

User Agent — UA Client, UA Server
« UAC je cast vysilajici zadosti a prijimajici odpovedi
« UAS je cast prijimajici zadosti a odesilajici odpovedi

SIP server — Proxy, Registrar Redirect, Location

» SIP Proxy — analyzuje zpravy, preposila je, prepisuje
jejich hlavicky

* Redirect Server — da kontakt na alterativni URI

» Registrar Server — prijima zadosti REGISTER a
aktualizuje LS

e Location Server — uchovava informace o umisteni
Klientu a pripadne i dalSich SIP Proxy



typy SIP Proxy

SIP Proxy muze byt

e stateful (uchovava zadosti a odpovédi, zachyti
opakovani zprav, detekuje zacykleni, podporuje forking)
* stateless (pouze preposila)

Stateful SIP Proxy muze byt
e transaction stateful (drzi stav zadost — odpoved)
e call stateful (od Invite az po Bye)



Architektura

softwarovy
SIP telefon
i\ H.323/SIP brana

IP sit

- | @

é _ E PSTN/SIP brana

SIP telefon

SIPproxy, redirect
a registrar server



Metody

INVITE inicializace spojeni nebo zména parametru

ACK tato zprava potvrzuje prijeti odpovedi na zadost
INVITE. Sestaveni relace pouziva ,3-way hand-

shaking*
BYE ukonceni spojeni
CANCEL zruSeni sestavovaneho spojeni

REGISTER registrace, informace o aktualni IP adrese
a portu, na kterém muze byt uzivatel zastizen

OPTIONS je zadost o zaslani schopnosti (vlastnosti)



Metody

smysl Zadosti nizev metody doporufeni

segtavend relace INVITE RFC 3261
potvizeni na INVITE ACK RFC 3261
ziskani schopnosti entity OFTIONE RFC 3261
mifend dosud nevylizend Zddosti CANCEL RFC 3261
ukonfend existujic relace EYE RFC 3261
registrace (svizano s URD) REGIETER RFC 3261
piihldZend k odbén informaci SUB3CRIBE RFC 3265
dotudend informace (pFitldfenym k odbén informacl) | HOTIFY RFC 3265
aktualizace stavu informace na server PUELIZH RFC 3903
pu:uia.adafve}cjméhu A k relaci (napf. inicializace BEFER BFC 3515
spojerd pies weh)

pfenos zprav Instant Message MEZZAGE RFC 34328
aktualizace informace o staburelace UPDATE RFC 3311
potvrzend prozatited (1xx) odpovedi FRACK RFC 3262
pFenos signalizadnich informaci bEhem relace INFOQ RFC 29764




1xx prozatimni odpoved

Odpov edi

200 - 699 konecna odpoved

2xx Uspéch napr 200 OK

3xx presmerovani

trida kod typické priklady
100 T tying
informatived a prozatimed lxx 120 Ringing
123 Zegsion Progress
tispEng Zrx 200 OK
P 202 Accepted
piesmeErovini 3xx 300 Iowed

302 Wultiple Choices




Odpov edi

* 4xx chyba klienta - uzivatel nenalezen

* 5xx chyba serveru
* 6xX globalni chyba

401 Unauthorized
403 Forbidden

chyba uldienta dxx 415 Unsuppotted Mledia Type
456 Busy Here
42& Use Identity Header
501 Mot Implemented
ehyba naservens Sk 503 Service Unavailable
A fxx 600 Busy Everywhere

al3 Decline




Caller

Transkace, Dialog

Callee

Trans.

#1

INVITE
100 Trying
<
180 Ringing
<
200 0K
<
ACK
>
BYE
<
200 0K
>

} Dialog

Trans.
#2 )

Transakce

 Pozadavek a vSechny
odpovedi

o Stary typ rozliSeni — hash To,
From,RURI, CSeg

« Nove — parametr branch ve
Via

Dialog
e Call-ID, Fromtag, To tag

o (CSeg identifikuje transakci v
dialogu



Registrace

Location Database

Hecord in Location Database
User sip:jan@iptel.nrg is UseLﬁLgent Fiegis_trar LucatiuiEatabase
reachable at sip:jan@1.2.3.4: 5060 REGISTER
Store Location
2. STORE ""

200 OK

R 1. REGISTER <
sipijan@iptel.ong
H /__—————-_\‘

1.2.3.4:5060 3 200 OK
4 N

Registrar




Presm erovani

Redirect Server

R

N

INVITE #1

302 Moved Temporarily

> O)

INVITE #2
User Agent A User Agent B




INVITE

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4bK776asdhds
To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

(SDP cast)

prvni radek obsahuije :

* nazev metody : INVITE

* Request-URI (pro koho je pozadavek, next hope)
sip:bob@biloxi.com

e SIP version number: SIP/2.0



SIP via

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP proxy.stockholm.se:5060;branch=82. 1

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4 bK776asdhds
To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

(SDP cast)

Via polozky:

 ukazuji cestu, Proxy v cesté vkladaji dalSi radky
» odpoved' jde stejnou cestou jako zadost
 Jbranch” umozni detekovat smycky



Dialog (Call-leqg)

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4bK776asdhds
To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

(SDP cast)

Dialog — stejné informace béhem spojeni v polozkach:
e To tag, From tag a Call-1D
* To a From — specifikuje logickou adresu prijemce a

odesilatele
e Call-ID — jedinecny identifikator behem jednoho spojeni



Contact

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4bK776asdhds
To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

Contact
e obsahuje SIP URI pro primoui komunikaci, pokud Proxy

neviozi Record-Route, tak mGZou jit dalsi
transakce primo

e v odpovédi 200 OK je rovnéz uveden Contact



Content type, Length

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4bK776asdhds
To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

Content-Type — jaky je obsah (SDP)

Content-Length — jaka je velikost obsahu (bytes), 0
znamena bez obsahuje



Max Forwards

INVITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/UDP pc33.atlanta.com:5060;branch=z9hG4bK776asdhds
Max-Forwards: 30

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

From: Alice <sip:alice@atlanta.com>;tag=1928301774

Call-ID: a84b4c76e66710

CSeq: 314159 INVITE

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

Content-Type: application/sdp

Content-Length: 142

Max-Forwards

e je snizovan na Proxy s kazdym preposlanym
pozadavkem

* pokud je O, tak je odeslano 483 Too Many Hops

 stateless detekuje smycky



Record routing

Zpusob jak udrzet prvek v cesté
Outbound proxy nepostaci
Record-Route pridavan do pozadavku

V odpovédi je RR dorucen vsem prvkim

Nasledujici pozadavky smérovany podle record route
sady (Route header)

Without record routing With record routing
uAt SIP Proxy  uAz UAY SIPProxy  UAZ
BY E h.- BYE h.-
* 200 OK BY E h"
* 200 OK
* 200 OK




SIP trapezoid

Inbound
Proxy Server Proxy servers

Outbound

Proxy Server { SIP

*----------I\EE-di-a----------- US@IQLEflltS

(RTP)
User Agent A User Agem B




Call Setup

I
i' Location Server

DNS Server
8. Response: sip.B@1.2.3.4
3. DNS query 4. DNS reply with IP 7. Query for B
address of Inbound Proxy Server
Outbound 5. INVITE . Inbound
Proxy Server 6. 100 Trying Proxy Server

g 11. 180 Ringing

2. 1-:|;:I'TI'?~?§5|;|TE /12 180RInging 14, 200 0K 10. 180 Ringin 9. INVITE
. f/
15. 200 OK
= = f“\"
O '. . .

16. ACK 13.200 0

Media (RTP)
ent}f‘;‘------------------------*LTSEI'HEEIHB

User A

(=

a—



Ukon €eni spojeni Bye

User Agent Proxy Server User Agent

l. INVITE

2. INVITE

- 3.100 Trying

4. 180 Ringin
- ging

5.180 R] '
- inging

6.200 OK
7.200 OK -
il
8. ACK 0. ACK
P
Media |Session
10. BYE 11 BYE
12.200 OK
13. 200 QK '




Ukon ceni spojeni Cancel

User Agent Proxy Server Proxy Server User Agent
1. INVITE
3 .
N 100 Trving

2. INVITE
5.100 Trvi
- rying
7.

- 4. INVITE

'

. . 6.180 Ri '
180 Ringing |- e

- 8.180 Ringing
9. CANCEL

-
10. 200 QK 11. CANCEIL
12. 200 OK

Ringing!!!

15 CANCELT 0| Ringing Stops

- 14.200 OK
E. 487 Request Cancelled
16. ACK

17. 487 Request Cancelled
19, 487 Request Cancelled |-
B 18. ACK

= - '
20. ACK = 1IN0 media session|was established




Priklad zpravy - SDP

v=0

0=ja 987504994 987504994 IN IP4 1.2.3.4
s=Hovor 1

c=IN1P4 1.2.3.4

t=3196493794 3196497394

m=audio 10000 RTP/AVP 0 22
a=rtpmap:22 aplication/g723.1

SDP

v = Version number (ignored by SIP)

0 = Session Origin used by SIP

S = Subject

c = Connection Data (IN =internet, IP4 = IPv4, IP
Address)

t = Time (ignored by SIP)

m = Media (type, port, RTP/AVP Profile)

a = Attribute (profile, codec, sampling rate)



SIP a PSTN Interworking

SIF Phone Gateway PSTN Switch
2 INVITE
, 3 IAM
4 100 Trvying >
5 ACM
6 183 Session [
Progress
| One way | One way
RTP Medila speech
8 ANM

9 200 OK B

11 ACK

g

| ETF Media | TWO waz |

Sesslon speech




Udalosti - presence,...

Server

LIser Agent =T
SUBSCRIBE
-
200 OK
<
I‘ MNOTIFY
200 OK
>
MNOTIFY
e
200 OK
>

— Zapis k udalostem
jako zmena stavu

presence

— Uzivatel se zapisuje k
presenci jiného
uzivatele

— Zmeéna stavu vyvola
NOTIFY napr Busy na

Online

— SUBCRIBE vytvari
dialog a jeho ramci
proudi NOTIFY

Event



Subscribe a Notify

User
Agent A

User
Agent B

1. INVITE

2.486 Busy Here
e}

3. ACK

4. SUBSCRIEE

5.200 OK

6. NOTIFY

7.200 OK

8. INVITE

-

0.200 OK

10. ACK

Media Session

Called party (B) 1s busy, thus call fails

Caller requests that they be notified
when the party 1s no longer busy

Called party 1s no longer busy., so
their UA sends a notification

Caller calls back and succeeds in
establishing a session.



IM

User Agent Froxy User Agent
o
MESSAGE
—P  essace
200 OK B >
+— 200 OK o
MESSAGE
p MESSAGE -
200 OK
- > 200 0K >

IM je v SIPu reSeno
pomoci MESSAGE

e text je v telo zpravy

Pozadavek Message
nevytvari dialog



Dekuji za pozornost



