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1. RFC 3261 &AM

SIP = XIMICH VoIP =2 EZ0|0H, AXj 2| VoIP o CHM|= H.323 O SIP 2 HtH= &L}
OF=2l VOIP EH|l= H323 #ES X5t o, 22d0| FoLtM TiFZ2| H.323
AHH|E 70| =L ZE 0|20{X|1 QU&LICL 2L}, HXY VoIP A|AQ| $}EL= Unified
Communications(0|3} UC)O|O, O|= CEted| M3t L= GAO| MEDIO| 2X™0| ofL|z}, 7|&EL
25 St FHE SILE St S 2

UCE 79 oSt=0dl A0 H323 2 otA 7t JAFLICH 2k, MZFH IP 23
2 IETF (http://www.ietforg) Of|A EZ=3}=l SI UC 9| Protocol ZM ZE|AO| Z7AE 7HX|
ACtD = 5= ASLCH ol2{et SIP O CHSH XM|S| #HEZ| f[3fM= RFC 3261 & & Z=3}0f
gL ot

RFC 3261 = StL} = 1 0|49 *’7FXPQP9I sAIF MEo| MY, HE, SR Cfst
application layer T2 EZQI SIP Of CHs MFEsH M DQHIL|CE.

o
rir

H1

RFC 3261 ©| Overview of Operation 2 SIP £ £/ Olafied &= UL E
el SstASELT

jof Slof o] £

1.1. Overview of SIP Functionality

SIP = ZE[DO|C|o] Sils dgstn F=ot7| flet 57tK| 24 CEa Z5Lh

User Location: SAI0|| &7g Cits AH
User Availability: S410] ZHoig =41%9| 83} 7Is0{& A3
7

User Capabilities: SA17t0| AFRE O|Cjof @ O|C|o| matojg ZH

| o=
Session Setup: =A% 8l S4ZF0| MM m2t0[E Mo
Session Management: M|Mo| Z&, Mot MM HiZi0|H HE, 7t MH|A HE

SIP = 571%| 240| 7|52 Sof ZE|O|CI0] SAS JH5517| 8t0, SIP 2 UA(User Agent),
Proxy Server, Redirect Server, Registrar 52| 7HHSZ O|F0 X USLCT.

® UA (User Agent)
HEQH™ HAIXIE £4E o= S20|YHE &AI(UAC, User Agent Client)2 2
SXSID, MEQH HA|XZ £AS10] K2|E o= A HAI(UAS, User Agent
Server)2 2 SESHLICE UA = CH2 UAQt 2™ AAZS MESEHLL Proxy/Redirect
Server 59| 202 [}E UAQI AAES MXNSIH, S (*F, call) MEE XHE ST
Za|etct.
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Proxy Server

UAZREO Aot ML 28 HAIXIE, CHE =0 Ql(domain)2| Proxy =2 Redirect
Server 2 MESIALY, siE =0 Q Lo UAE FESHE 7|52 =5t 2tz (billing)S

st HESS QXELCH

Redirect Server

FAot HE QF HA[X|E CHE UALL Proxy Server Of| Al 217 TESHA @fa, H&
2F HAIXIE U 2 silE UALL Proxy Server 0|4l 250| H& 2F HAIXIE
YHEHOF & UALF Proxy Server O FAE % Fe A #Lch

Registrar

UAZSE S2 28 HAIXS £A83 0[F SIPO| OfHl Ct2 #eo| ZRE2g
0| 835}0] Location Service & N &t A|AEI X Z&TtL|Ct. (Location Service & Of
JEE Proxy 22 Redirect Server 0ff X[E35t0] H& 20| 2 TEE = UARF

guch)

2ot HEDICIOf OF7|YNE TABH7| Aok CH2 [ETF ZRESD 3 AIBEE
21 B 4 UELCL PEDICO] OFF|¥HE C1 22 ZRESS EHeD

RFC 1889 Real-Time Protocol (RTP)

HAIZH GOJE T& 8l QoS of Lt mEM XS

RFC 2326 Real-Time Streaming Protocol (RTSP)

2EZ|d 0|ty H&E= Mo

RFC 3015 Media Gateway Control Protocl (MEGACO)

Public Switched Telephone Network(PSTN)1t IP HEQA7t0| A2 et HO|ERIO|
H|of

RFC 2327 Session Description Protocol (SDP)

ZE|D|T|0] M43 m2tojg Fo

?lek Z0|, SIP = IETF of HE|D[C|O] OF7|SHXN 7h20| StLE2 ARSAMO| A 2tHot ME|AS
HMEst7| fIsiME CHE Z2EZ 285t AFEE[0foF L Ch

SIP = MH|AE HN&5HX

A, MHIAE FRo7| flol ALEE Primitives (B{7] H)E

|
MEUEE o S "X Y2 BEAl MH[A"7F foiE I, SIP 7 MHE[AE HSdts A0

OtL|2} Primitives O 2|3

of = 0|83t s

Th=d| SDP O s MM SEE T&Y EYLCH TatM, O MH[ATE
= ZYLICL W2k, Of Primitives &= O{2] CHE MH|20| 25 AFEE

--— =

ALt
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1.2. Overview of Operation - Basic Call Flow

H27|1& 74X ASLICE H2| 27 oA HetE He 0|0, xathe| matolf ks
7bX|0 m3StE He 2 BiLCt

atlanta.com . . . bilexi,cos
A BIEY ad
Alige’s . ... L. Lo Bab” ze
softphons SIP Phens
| I I I«
| IWITEFR | | I«
[m— e —en| INVITE F2 | B
L0 Trying F3 | —-—-—-—-—- = IWVITE B4 |-
| g —|_ 100 Trying FS |=————————es|s
| | = | 180 Binging F& |+
| | 180 Ringing F? |€¢—————— |
| 180 Ringing F8 |e——-—-—-—-- | 200 0K Fa_ I
e —| 200 0K FIO_|e—-————-—-
| 200 X Al |e—————- [ I+
[gm— e ——| | |
| ACX F12 B
[ — —
| Hedia Session [
=== = =]«
| BYE F13 I«
|gr— e — |«
| 200 0K Fl4 I+

Figure 1 SIP session setup example with SIP trapezoid-
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Bo| A= atlanta.com Q| Proxy Server 2 INVITE A|X|E Of2fet Z0| M&TLCH H E2
INVITE O &~ E 9} URI (Uniform Resource Identifier)E LIEIL| D Qom, Y FA N A<t
Hl= gL T

INWITE sip hob@hiloxi.com SIPS2 0«

Wial SIF/2 0/U0F poc3d.atlanta.com;branch=z9hG 4bK 7 76asdhds«
bax-Forwards: 70«

To: Bob <sip bob@hbiloxi com »+

From: &lice <sipialice @atlanta.com > tag=192830177 4+

Call-1D¢ a8dbdc7ee6E71 0@ po 33, atlanta, come

CSeq: 314159 INVITE+

Contact <sipialice @pc 33, atlanta. com >+

Content-Type: application/sdp+

Content-Length: 142+

(&slice's SOP not shown )+

® Via

é2|A7F INVITE 270 thet ES YA o= FAE LERRLCL
® To

Display Name Q| "Bob"d} AKX HZAL|0{Of & SIP URIE LtEHEIL|CE
® From

Display Name QI "Alice"Q} MA &St SIP URIE LIEFHL|CE
® (Call-ID

0] £ {3t global unique identifier & AF2%lH, YUMo Z SAE I Q = IP
address @F 2HEH AEZIS Ao MMEL|Ct M2tA, To/ From/ Call-ID 7} ZA&o =z
WA QL HFEZEO| Pee-to-peer SIP BHAE HO|grL|LCt.
® Cseq
Commnad Sequence = M4} HAE 0|22 Za¢EL|Ct M2 QAOICH S74¢gL Ct
® Contact
SIPURLE Zotetn, de|20A H2E = A= AYHQ 25 HEFHLCL
F Lok gL =0Q HYS
DNS Off S2d}X| A2 AL0|= IP address & AtE3}7|E TrL|LCL Via 8| 7t
B Z2E LIEt1, Contact 8|6 EE«= D22l R¥2 B 42E
ofgA =l A= Hla. 2Fo it 32 Via 58 EEE TZ5HH,
4

& AL Contact 8l|C ZEE &=X3BIC

QDN (Fully qualified domain name)2 At&

'
N
IO
-
o
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Ojc|of EfY, Y, MEZ £ 52 SDP(Session Description Protoco)E Sl ™S & LICL
(RtZ&: RFC 2327 SDP Z2 NExpert.net O] "E2|3 PVX 2t HDX 7tO| SIP 3tA EAl miZl £EAM")

INVITE B|AE L= atlanta.com Q| SIP Proxy Server 2 M&E/L|CH AN W2|AL 2o QX2 &
=7t & LICL Proxy Server = @382 @2 20| 100 Trying HAIX|E F2|20|AH HE35HH, Of
HAIX|2] 20]= F2totA B2 INVITE HAEE 4o, O] HAIXIE oA 2L~
8 NM2|EZ LS LIEFHL|CE  atlanta.com Q| SIP Proxy Server 7} biloxi.com SIP Proxy Server 2
HAIXIE H&EsH7] Hofl INVITE HAIXILHS| Via §H EEO| Aol FAE FIhgL

biloxi.com 2| SIP Proxy Server &= INVITE HA|X|E =4I = 100 Trying = %
address & 2OI3H = Via S| TEO| XMo| FAE ZI0IH oA H

INVITE AR E Al =
Proxy Server 2 ™&3L04
=A &Lk

gro| M3t7|= & 22| &/, 180 Ringing 2 biloxy.com 9| SIP
Ao 2 MA|X| 7 He|A0A MSED, He|AE Ringback tone 2

YOl +2t7|& S =B, 200 OK with SDP H|A[X| 7} H2| A0 A HESE LT

SIP/2.0 200 OK+

Via: SIP/2 0/UDP server!O.hiloxi coms
shranch=z9hGdbknashdsBreceived=192.0. 2 3¢

Via: SIP/2 0/UDP bighox3 site3.atlanta.com+
Jhranch=z5hGdbk 7 7etdc 231 2363, ireceived=132.0.2. 2¢

Via: SIP/2 0/UDP pc33. atlanta.com+
Jhranch=z5hG4dbk 7 /Basdhds ireceived=192 0.2 1+

To: Bob <sipbob@hbiloxi com > tag=abc35hots

From: Alice <sipialice@atlanta.com > tag=192830177 4+

Call-10¢ a834bhdc7ee6671 0@ po 33, atlanta, com+

CSeq: 3141659 INVITE+

Contact <siphob@192, 0,2, 45+

Content-Type: application/sdp+

Content-Length: 131+

(Bob's SOP not shown)+
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200 OK Ty A|X|E A EM, Via, To, From, Call-ID, CSeq 8||H & == INVITE HA|X| 22 E
AL CE Contact HE&= 2ol 2fsf HALOf Oj2He| QF0| AHEE AYULICH

WI|AQ M37|= 200 OKE #=4l = Ringback tone 42 FX|st1, 20| 37| E
EASS LELCH ¥EA9| M3I7|= ACK (acknowledgement) HIA|X|E SAITHL|CE |9 Call

Flow & CtA| EA|TH, H2|A F3t7|o] 200 OK HA|X|Z7F 2 @o| Metr|z MEE= A g
UASLCH H2|AQt @Ol M37|= Contact 3|H HEE S8 M2 YOS FAE

S 7|0 gL CE & J42| SIP Proxy Server = O O|A& S & FHg Tt glooz, Call
Flow 0| A H2|z[= ZdRL|Ct O0]Zd0| SIP MM A= 2%t "three-way handshake" Q) L|C}.

>
ne

L]

| >

O

T

o flo
wn

O

av)

=2

|0

el
%

>

rm

El

2H, OC[of AM[dof Chet m2toje #Hgol 2y 4
Y2 200 OK & &S Mz2E 0 S2lets BASHY,

acceptable here) 0| E F&RL|CE d2{L}, re-INVITE 9| fail 2
gdes DIX|X| &Lt

2+, biloxi.com Proxy Server 7} Gt2f7to | SIP Signaling | A|X| &
%, OA[X|Z} SIP Proxy Server & ZARSI=E sl 4CHH, INVITE

42 re-INVITE HA|X|7} &K1,
4

>i

tEt0lEE Soff OIC[o MMO0| AlXfE AYLICH

=] o
gEtH o2 O Lok A2l &iZto| XY WehE|M, Proxy Server & M| 2| E L|C}.

SOIoHA| B BF

71E0 AZE =0 M=

D Siolstn Alojgt 2L

M A X|LH 2] Record-Route

T

oTr
228 | HEE Tt 5= QUELICH mid-call feature & N|-&5t= SIP Proxy Server 0f

78t ArgE Lt

1.3. Overview of Operation - Registration

SIPO| AN SEIES EEQ 240|C 7|28 =E Peer-

AL St E9 RE F=20f tieh §=2E TR0
o

Proxy Server = , Bl

HRQsl= e 2715322 HXM o2 SIP Proxy Server (YHHE O
TolE)E ABSIY, tHEE2 sEuEs T

CHZO| Sixf IXIE =olg 5= UAELICE =, address-of-record U
HiolEot= A LT

CHak2 REGISTRATION OA|X|E SIP Proxy Server Off &30 200 OK
ELULCL S5 Al @2 e ARY FoE SA0 SEY = A2H

ago| T =S
oj&e| AHEXIZL SAlOf otLtel Hetr|of SEE + ASLCEh

to-peer Protocol 0|2 2 SIP

2, Registra Server 2 2t}

dotL|Ct SE0HE S SIP Proxy Server =

RI @} Contact address £

|ru
+
>
Ot
rir
pan]
|0
HU
on
dn

%
0l
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Registration MA|X|0f= Ct2ut Z42 8| HEZ ZerstL|Ct

® Request-URI
S Aol AF &l IXIMH|AS| EHQISZ "sip:chicago.com” 22 HA|EICt SIP
URI 2| @O|L} userinfo 7} EA|E|0{ A= QtElL|Ct.

® To:
address-of-record = SIP URI 2 HEA|Z|0{O} olH, S& AlAH,BHZA, 2|20 Lt address-
of-record & Z&SHL|CH

® From:
SE0| CH3t SHE|l= address-of-record & EeSIH, YHHOZ To & ZEQt
LW&0| SEotCt.

® Call-ID
stL}o] UAC 2 EE9| RE EE HA|X|= 22 Call-ID £ JFEIL|CH

Capability Negotiation

Capability Negotiation = SDP & E3df O|R0{&lL|C}. INVITE with SDP Z 20| WZ|A0A|
HMESH, Wa|As YofA 200 OK with SDP 2 SE38I0| two-phase &40| 0|F0f XL|C} O]

W S 7|25 40| dEELULCL &, He2|ATF HASHL, &0l 8HSt=
740

A H

-

L

Ct.
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2. Session Initiation Protocol — RFC 3261

X2 UCEOoo] Z2EE F 3tFE= SIP @ L|C} H.323 3 MGCP = Call Server 2 Gateway ZH0f|
=2 AHEO| &1, Line side = SIP 7} CHM|ILICH X[Ql52| BR0k SIP Z2E=S 0|83t IP
Phone tE= Gateway & AFESHX| B, Architecture O CHSE O|8|7F B &5L0 MO[jLt O] 7|F
ZHIZE AS Ao OB E A= AS EJSLICE AMY Mz HoHA 28 MELAX}
AMATIONA SIP 2t XAt E HOLEUAX|CH MAXM=z Fe|&E Azt ¢le A0l Ot A& LT
O AXHE &Sl UC A0 AAAHLEL UCE S83tA= 50H4 =20 =& Z|oigLct

O] 2& "Cisco Networkers"OA| ZHHEE|QUE SIP 23 Presentation It % 7§QF IETF o] RFC

=AME 7|22 HgotlELth

2.1.SIPO| 72
SIP = Session Initiation Protocol o] X2 88 A S2| = Signaling Protocol | L|Ct. SIP = SfLt
= T ojde &AL HE[DICIO Mol MY, ME, =0 s o5t AE LTt SIP 0| A

Md2 thEa 2ol gelgd 4 ASHCH

® Internet multimedia conferences (CtX}ZE 2| 2Q|)
® Internet telephone calls (&4 ™3}
® Internet video sessions (Y4 M3}
® Multimedia distribution (HE|O|C|0{ £HY)
® Subscriptions and Nofitifations for Events (O|HIE A& Sl EX|)
® Publications of State (AtEff ME H{jiIL)
2| e Alagdoletn thed| MZhe = iUt

SIP &0 M A M0l2t= Z
Gx, SIPE Soff sl = JEUS

AL

2.2. SIP 9| History
SIP= 1999 14 3 & RFC 2543 SIP 7} X2 IETF O A EZE3}E|QU M, 2002 4 7 Y RFC 3261
SIP 2 JHEEASLICE E3H SIP &0 7|2X el &0 HOlZE RFC 3261 & 223t 45749
F7HHQl SIP ¥ BFO| BES |0 ChYSH EILMH|AE JHEE = UA EJASLICHL 2
0|Qloj = Cta=o| SIP & Draft 2AE0| JAELICEL RFC 3261 & SIPE 27| {3t 7|25 2l

ZAOIX| T 2H YF0AM FHO|= B2 FE22 or2 HAIE ArzSat 24 =elsior ghLCt.

13 www.NExpert.net



‘ 2009

U X o SIP FH SOME of2f 2E BEES A-SHL A= YHE = ZIELCL 2L
XS AIZHO] XILIBM 2& XRE &+ A2 A2 7| HCt

RFC 2976 The SIP INFO Method

RFC 3204 MIME media types for ISUP and QSIG Objects

RFC 3261 SIP

RFC 3262 Reliablity of Provisional Responses in SIP

RFC 3263 SIP : Location SIP Servers

RFC 3265 SIP-Specific Event Notification

RFC 3311 SIP UPDATE Method

RFC 3312 Integration of Resource Management

RFC 3313 Private SIP Extensions for Media Authorization

RFC 3319 DHCPv6 Options for SIP Servers

RFC 3323 A Privacy Mechanism for the SIP

RFC 3325 Private Extensions to the SIP for Asserted Identity within Trusted Networks
RFC 3326 The Reason Header Field for the SIP

RFC 3327 SIP Extension for Tedistering Non-Adjacent Contacts

RFC 3329 Security Mechanism Agreement for the SIP

RFC 3310 HTTP Digest Authentication Using Authentication and Key Agreement
RFC 3361 DHCP Option for SIP Servers

RFC 3420 Internet MEdia Type message / sipfrag

RFC 3428 SIP for Instant Messaging

RFC 3515 The SIP Refer Method

RFC 3581 The SIP Extension for Symmetric Response Routing

RFC 3608 SIP Extension Header Field for Service Route Discovery During Registration
RFC 3853 S/MIME AES Requirement for SIP

RFC 3840 Indicating User Agent Capabilities in the SIP

RFC 3841 Caller Preferences for SIP

RFC 3891 The SIP 'Replaces' Header

RFC 3892 The SIP Referred-By Mechanism

RFC 3893 SIP Authenticated Identity Body (AIB) Format

RFC 3903 An Event State Publication Extension to the SIP

RFC 3911 The SIP 'Join' Header

RFC 3968 The IANA Header Field Parameter Registry for the SIP

RFC 3969 The IANA Universal Resource Identifier (URI) Parameter Registry for the SIP
RFC 4032 Update to the SIP Preconditions Framework

RFC 4028 Session Timers in the SIP

[
S
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® RFC 4092 Usage of the SDP Alternative Network Address Types (ANAT) Semantics in the
SIP

RFC 4168 The SCTP as a Transport for SIP

RFC 4424 The History-Info Header for SIP

RFC 4411 The Reason Header for Preemption for SIP

RFC 4412 The Communications Resource-Priority Header for SIP

RFC 4488 Suppression of SIP REFER Method Implicit Subscription

RFC 4508 Conveying Feature Tags with SIP REFER Method

RFC 4485 Guidelines for Authors of Extensions to the SIP

RFC 4483 A Mechanism for Content Indirection in SIP Messages

RFC 4538 Request Authorization through Dialog Identification in the SIP
RFC 4474 Enhancements for Authenticated Identity Management in the SIP

2.3. SIP7} 0|8%|= IETF =2 EF
SIP & Signaling Of CHot “go|0|H, O[Qe| THE ZEREZ I AASIO AEELICH

RFC 2616 Message formatting (HTTP 1.1)
RFC 4566 Media Description (SDP)
RFC 3550 RTP
RFC 1738 URL & RFC 2396 URI
RFC 1034 & RFC 1035 DNS
RFC 2131 Device Mobility
RFC 2045 MIME (Multiperpose INternet Mail Extensions)
M A|X] ZBH (US-ASCI)O]| CHBF Mo|Z SIP O] Message Body O At E L|LC}.
® RFC 4301 & RFC 4303 IPSec
HOME FEeILICH
® RFC 4346 TLS
Signaling Of CH$t 2O FAL|CH

2.4. SIP Components 3! SIP Header &
Chapter 1 O] "RFC 3261 SIP 2" O|2}= 20 MBS AZxSFA|7| HFRFL|LCH.
2.5. SIP mjZlo| =

ofgf &2 adtx ol SIPE w3tst mfjZlo| 0|, IP Header (20Byte)/UDP Header
(8Byte)/SIP Header/ SIP Message Body 2 O|E0{MH Q&L|LCt SIP ¢8| = Chapter 1 2| "RFC

15 www.NExpert.net
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3261 SIP 2M" Oo|2te 20| XM AZE O 2O, SIP Message Body = U2 =& U1,
o8 = Q= SM0|0, FZ SDP 9| Lfg0| MII=Ctn 2H g &Lt

Version| IHL | DSCP  |ECN | Total Length |

~ Identification IFIagsI Fnamenton'ut |

_ TimetoLive| Protocol |  Header Checksum
Source Address

 Destination Address
Options l Padding

Source Port [ Destination Port

Length Checksum

SIP Headers in US-ASCII
(variable in length per headeriper message)

SIP messages "sometimes™ have a message body
-a SIP message header indicates the type of body
- could be text, data, audio, video or something else

2|o| 120 ML Transport Layer TZEZZ UDP O AFR0| UHFXO|X|OF TCP & SCTP 7}

MEE =+ UFUEL SCTP = & MEE[X| FELCHE, Sigtran Z2EZ0| AMEStE 2O

2EH AL|CE SCTP = TCP 2t UDP o] S Zgddl 52 A= IPv6 O MEF 7|2 ABo=2
Lo A7 WZ0f IPve oA BO| A E Aoz YZEL L LS Sigtran & AR e
71217F 4718 2 o CiAl AEot=S StASLICE SCTP 2 ZtX|1: =2 o FIi= s &= UAS
e YOigt HEYLIC
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Chapter 3

Session Description Protocol
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3. Session Description Protocol

3.1. SDP 2| 7j&

SDP = Session Description Protocol 2 ZE|O|C|0| MM nt2t0|gE A™eLLCt &,

H323 Z2EZ20| H2459 Ze 7|58 £t C}t SDP = &K RFC 2327 € 7™ 3+ RFC

4566 O] HZES} &|AGLICH £ SIP 2 OfL|2t MGCP / Megaco O M= ZHE|D|C[0] A

otetoly d8S 2Isi SDP E ArESLCH

SDP £ O|sfisl{OFX| 2t O 7|F FH|ZH HSO|Lt FojN2[e BEe F&22 siZe = ASUCh O

20| A= SDP 4566 9| Mol HE7 RFC 3264 & 7|&O9Z 0|0f7|& MINSHASLICEH AX|
I

7]
ALBHON T g 9T L8OE ME2 SELL

3.2. Offer/Answer Model

RFC 3264 An Offer/Answer Model with the SDP & Ed}| Capability Exchange & M@ stL|Ct. SIP &
OtXt7EX| 2 Request / Response Model 0|22 Z2 HtAloZ FAMstL| Lt O] Offer / Answer
Model O|2}11 SN EESH 7242 OfLlL|Ct. ofgf 12l kt=SFA|7| HfZEL|CH.

UA 1 (Alice) Assumes User Agents UA 2 (Bob)
Know Each Other's IP Address t
—-
Invite {contalns "foe.r"] r Y
130 Ri I . .
P 2 RE L] "
lane 200 OK {contains “answer" SCTP, or
ACK TLS over TCP)
—
RTP* &
Bearer N RTCP
Plane %
Media (UDP)
RTP X
RTCP i
o k4

Q| 1212 SIP Proxy Server 7} Q= Ao =2 7p™SE ZAQLICE Invite B A|X|0f| SDP O A|X| 7}
otz MEZ|4, O Alice | AME 7Hs%t Capability 7t Offer E L|Ct 200 OK | A] X|0f
SDP 0j = Bob 9| AtE 7ts%t Capability 7t Answer &|11, RTP 7} Jj|bE 4= QU&L|CE.
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3.3. SDP Lines Message A&
SDP & SIP OrM7HA|= HAE 7J|8to|H, CHE9| &S =Lt
® v = protocol version
o = owner/creator and session identifier)
S = session name
¢ = connection information — not required if included in all media
k = encryption keys
t = time the session is active

m = media description and transport address

a = (zero or more) media attributes lines

2ol 80
=80 s 2Lt

=

BYES THE MY

g2 % F HYUC "'m"p "a"YLCh 2R AMEE AEA 3

i

ol

ro

v=0

o=alice 2890844526 2890844526 IN IP4 atlanta.com
c=IN IP4 10.1.3.33

t=00

m=audio 49172 RTP/AVP 0

a=rtpmap:0 PCMU/2000

1o 232 SDP o| LAl HAIX| S LtEH AYLCE "m"2| {5 EH Media =
S0|H UDP port 49172 £ Ab3ld, AHL 0E #£Ct1 & 0f °I¢L|Er. "o

a=rtpmap O EA|E0| QU&L|CH PCMU/8000 0|2t &0 Qe 1 X2 1/8000 2 A4Z2| 3t
G71lulaw THS AFRSIALD HLICEH ou 240] SDP o| %&tQ) |cr = 2 21 oAl
2o 'SP sjArslo| Tl 24" ARE AZESA|7| HHELICH

3.4. RFC 3264 0| 7|2 ofX|

RFC 3264 0= SDP mztof CH3t O A7t LtQE |}ESLICE O] A0 EA|H, Media capability 0f

Ciot metdl HAIE &4 Olshe = JASULCH JfeMezs HYS & He|xla, A olsig =
RFC

ZA Rt dZbEL o o] #E2 &2 RFC 3264 2| 101 HOf Lot U= WHEYLICH

Ol
M

Caller 1 WE| AT} Callee @1 B0 A Offer & A|Z=EHL|CE
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v=0

o=alice 2890844526 2890844526 IN IP4 host.anywhere.com
5=

¢=IN IP4 host.anywhere.com
t=00

m=audio 49170 RTP/AVP 0
a=rtpmap:0 PCMU/8000
m=video 51372 RTP/AVP 31
a=rtpmap:31 H261/90000
m=video 53000 RTP/AVP 32
a=rtpmap:32 MPV/90000

29| LS HH, olLtol ¥utSF Audio Stream IF & 7o ¥t Video Stram & ¥E|A T}
L CH MEXQ W82 HHSHA| ot k|2|2f 42retL Tt Ofof Of2iX&H &

Answer & &tL|C}.

v=0

o=bhob 2890844730 2890844730 IN IP4 host.example.com
S=

c=IN IP4 host.example.com

t=00

m=audio 49920 RTP/AVP 0

a=rtpmap:0 PCMU/8000

m=video 0 RTP/AVP 31

m=video 53000 RTP/AVP 32

a=rtpmap:32 MPV/90000

H261/900000" 2t= =220

Wa|Ao| Offer @ O XtO|7F U= K| HAIH, & K
o
MmetM, S8t & HN E

0R
o —
=
mo
x
u
4
g
n=-
1o
N
o
-
n

of A|I'|Oi|k| g2 W2 |A0H 34 UDP ZEZ 49920 Of| A 65422 2 HZAZ Offer L|Ct
| QFEL|C} E3E 44l M89| O|#HIE X2|Z 9|8+ RTP Payload
Type 1102 54 M2 stLtE H ELo g fEe dH 585 udts 40|

f
OfL|2 OHE XNz|2ts HEsHA & AYLCt

el
oo
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v=0

o=bhob 2890844730 2890844731 IN IP4 host.example.com
5=

¢=IN IP4 host.example.com

t=00

m=audio 65422 RTP/AVP 0
a=rtpmap:0 PCMU/8000

m=video 0 RTP/AVP 31

m=video 53000 RTP/AVP 32
a=rtpmap:32 MPV/90000

m=audio 51434 RTP/AVP 110
a=rtpmap:110 telephone-events/8000
a=recvonly

0| Offer0f ¥Ye|A= Ct24F Z0| Answer BHL|Ct Bf

Ch3at Z =
HE0|2=2, Ha[2ao] &4 HE 39 ME /Y0 &o =ASH

10
fo
0%
o
o
n
4
it
rot
N
1]
I~
o
i
10
+
>

v=0

o=alice 2890844526 2890844527 IN IP4 host.anywhere.com
5=

c=IN IP4 host.anywhere.com

=00

m=audio 49170 RTP/AVP 0
a=rtpmap:0 PCMU/8000

m=video 0 RTP/AVP 31

a=rtpmap:31 H261/90000

m=video 53000 RTP/AVP 32
a=rtpmap:32 MPV/90000

m=audio 53122 RTP/AVP 110
a=rtpmap:110 telephone-events/8000
a=sendonly
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3.5. RFC 3264 ©| 2% Cp2o| [clofM MEis}y|

2 [P Phone O|L} Gateway ©| Z2 DSP & At&%tL|Ct. SIP Et2ro| X| @ ZAE 2 DSP o
EotA ELICh otz DM A2|A= oA StLtel 29 xHES HYst, ALE

G.711ulaw, G.723, G.729 3 7§ & L}EtL|H, MSSH= FE 2 G711ulaw &S

TXHo 2 LIS EHLCt "a=inactive"= AEO0| MEE|7| T7X|= Media &

=2 Q0L

v=0

o=alice 2890844526 2890844526 IN IP4 host.anywhere.com
s=

c=IN IP4 host.anywhere.com

t=00

m=audio 62986 RTP/AVP 04 18

a=rtpmap:0 PCMU/8000

a=rtpmap:4 G723/8000

a=rtpmap:18 G729/8000

a=inactive

B2 Ee[20A AHE Ztset 2H2 2702t EHH, d=2ots A2 G711lulaw 2t 2 HL|CE
o3

inactive Ar=FQIL|LC}

v=0

o=bob 2890844730 2890844731 IN IP4 host.example.com

5=

c=IN IP4 host.example.com

=00

m=audio 54344 RTP/AVP 0 4

a=rtpmap:0 PCMU/8000

a=rtpmap:4 G723/38000

a=inactive
o] M= MZE MEA S MEISHA E|4, inactive 2EHE sendrecv 2 MBS E & CHA| ot
Offer @} Answer & WatatL|Ct YHIMO Z = Offer LE= Answer 29| H AQ| FEHE AIE3tE=

20| LurEeiLc
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3.6. YUFAOI SIP A|1'2E OfR|
X|Z7kX| SDP o YUFO|MTH HHEQJASLICEH THZEQ Z2=MA JoAM OfEAH SZ0|= X

oIS A& Lt

Alice Bob  NvITE sip:bob@biloxi.com SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com:5060
;branch=29hG4bK74bf9
Max-Forwards: 70

INVITE (codecs supported: ;m“&)‘mw'mum om?>;tag=9fxced76sl
G.711, G.723 and G.729) CallD: 3848276298220188511@pc33.atlanta.com
b CSeq: 31862 INVITE

Contact: <sip:alice@atlanta.com>

Content-Type: application/sdp

Content-Lenath: 151

v=0

o=alice 2890844526 2890844526 IN IP4 atlanta.com
- Audio c=IN IP4 10.1.3.33

-UDP port #49172 =00

- Real Time Transport Protocol (RTP) = m=audio 49172 RTP/AVP 04 18

- Codecs supported: G.711, G.723, G.729 a=rtpmap:0 PCMU/8000

- Preferred codec is G.711 a=rtpmap:4 G723/8000

a=rtpmap: 18 G729/3000

Y| A= Invite with SDP 2 Offer $FL|C} L2 th&stL|Ch 24, UDP Port 49172, X| &
A E(G.711ulaw, G.723, G.729) 2|1 O|FO0|AM G.71lualw & MSEHE LIEFHLICE

Alice Bob  gipr2.0 200 0K
Via: SIP/2.0/TCP swc50.atlanta.com:5060
;branch=z9hGAbK74bM jreceived=10.1.3.33
From: Alice <sip:alicef@atianta.com=>;tag=9fxcedi6s|

INVITE (codecs supported: ?ﬁm ug:lmmﬂm
G.711, G.723 and G.728) . CcSeq: a.lwmm L
- Contact: <sip:bob@biloxi.com>

200 OK (codec chosen: G.711) Content-Type: application/sdp

Content-Length: 147
v=0
) ) o=bob 2800844527 2800344527 IN IP4 biloxi.com
- Audio c=IMN IP4 192.0.2.201
=UDP port # 3456 =00
- Real Time Transport Protocol (RTP) — m=audio 3436 RTP/AVP 0
- Codec chosen: G.711 a=srtpmap:0 PCMU/Z000

HE

32 200 OK with SDP 2 2/, UDP Port 3456, M3 FG G.71lulaw 2 HHL|C} ZE2
MEHE|RQOM, HEA| H2|A0 osf ACK E|0jOF ghL|CE

24 www.NExpert.net


http://www.nexpert.net/script/powerEditor/pages/http:/cfs11.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczExLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMTAwMDAwMDAwMDMucG5n
http://www.nexpert.net/script/powerEditor/pages/http:/cfs10.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczEwLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMTAwMDAwMDAwMDEucG5n

‘ 2009

Alice Bob  ack sip:bob@192.0.2:201 SIP12.0
G Via: SIP/2.0/TCP pc3d.atianta.com:5060
! ;branch=z9hG4bK74bd5
l_ ‘ Max-Forwards: 70
. From: Alice =sip:alicef@atianta.com>;tag=9xcedr6s|
INVITE (codecs supported: :
To: Bob <sip:bob@biloxi.com>;tag=8321234356
G.711, G.723 and G.729) Call-ID: 3848276298220188511@pc33.atlanta.com
- [ 6187 ACK
,200 OK (codec chosen: G.711) Contint-Lengtr: 0
ACK -
Session Established

0] ZojM= Invite with SDP & MW E Y& LICE J2iLy, ZL0| atAf«= Invite without SDP 7}

= AN
M2 20 LY Ol2fst HR0= SDP met2 OfEA 2dedne? A o MHOIA
b

0
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Chapter 4

Early Media in Session Description Protocol
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4.Early Media in Session Description Protocol

SDP £ otFe| 7| I8 of F2& 1 HOYLICH Early Media & 20| AGoHA| EOtE 1

ol0|E &l A O|sHSHA| A X| 2L, RFC 3959 The Early Session Disposition Type for the SIP 2t RFC

3960 "Early Media and Ringing Tone Generation in the SIP" 9| L& {FZ Ho|df 2 &L T}
BEQS Ot Al 22&= A9 X0l Abts As B7| HE YL L

4.1. Early Media 2| 7|2
Ol Q7S ALHHQI SIP = MY AlLf2|e YL P2lAs $317|2 SO HijHE 20
Invite D A|X|Q} &4 Offer 7} O| 20| FIL|C}. EFo| M3}7|= Ringing ( mg%ﬁﬁll |0, 180

Ringing T A[X|7} He[A0fA ©EE LTt 180 Ringing & #2 H#2|A

=L £ Local Ringback &
OSMHA, Bto| M3}7|7F 2|12 @

=2 UL QIX|LICE EH2 Ringing iEIE =1 W37t RSS2
OIX|SH E|Of M3}7|2 CHIt7b £317|2 & a7 200 OK HA|X|QF Answer 7t Q2| A0 A|
MEELICHL 200 OK & &2 d2|A= ACKE oA M&EstH, S3H71 A|ZHEL|CL

UA 1 (Alice) Assumes User Agents UA 2 (Bob)

Know Each Other's IP Address t

Invite (containg “offer”)

Signaling e — — — J8ORinging | _ e e —=| | Signaling
Plane 200 OK (contains “answer”) (UDP, TCP,

" SCTP, or
ACK TLS over TCP)
=3
Bearer RTCP
Plane &
Media (UDP)
RTP
RTCP

EHQI SIP S8 AlLt2[2 oM F 7K 2M7F ZYSHA ELIC
® Remote Ring back
180 Ringing MIA|X| & MEEI2 WZ|A0| M3tV = XHA|H2Z Ring back tone 2
2AAZLCE giLh, A= ZHZO|L Remote FHMES 2 5 UAO{OF FLCH
® Media Clipping

HE AEE2 #2VIE SHAM "EMR"2tD ”YLCE 99 AlLtZ|2E 200 OK &
ELf ACKE &S W7tX|2l ojop7|= MEE & A Ut LEXHo=2 SIP
Signaling 2 R 7§2| Proxy & AMAM FEE K| RTP = Tot7|2H0) B2 HEO|
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SLIC} D2tA Media Clipping 0 443t 4 gtofl glo] & "= A|e 7t Yel2oA|s
"Me'etn S8 HYLCh

ol2{st X ES SDP o YK QI Offer / Answer Xt O|FH0| Media 7} M &&|0{0F 3tite HES
O|0|gtL|Ct. =, Early Media = Ht Offer / Answer BX} O|F0| M&E= RTPE 7t2[ZL Tt
Z1ECHH, Early Media o] ZMA|™ 2 Invite O] MMO|MEE ACK MSTHX|QLICEH ACK O] 0=
Z&H el Media 7t & E LT

4.2. SDP §4Ato| HiAl

712X O 2 Early Media 7t S2&t617| Qo= /2] &1t 20| Invite with SDP 2 initial Offer 7t
M| O{OF TLICE 20A AZ$H Media Clipping 2, Invite with SDP (Offer)2 ELj&= CHE &£
42 0|2{st Media clipping 2 YMSHA| & L|CH UAC (HAXH= 200 OK 9] =4l O{Eot=
&28l0| Offer & SHAMOMAL XH7| 242 S0{2&= Media Of O3 Ml FHE =S X[O{RU7]

M2 olL|ch. 12fL}, O] A Invite with SDP BHO| Q1= ZH2 ofdlL|C}.

Oofzf 2 ZlojA | 200 OK 0 Hfo| HX Offer & & =& Y2, Update Method &

HEXO0 0
0|83t SDP & ngted +& AFLCH

Bob

| §

INVITE

200 OK (codecs supported:

G.711, G.723 and G.729)
—
ACK (codec chosen: G.711) >

Session Established

.

4.3. Early Media 2] & 7}X| B3
RFC 3960 0f ©|&}%, Early Media = CHSD} 20| & 74X B@l2 pEE & Q&L

® Gateway Model
Of B2 SIP A|283 #O0|AM Early Media Of Cliiet SE¥ot 25 g0 SELICt 180
Ringing MA|X|& 29 M, Local RingBack tone 2 Y A|Z7| 11, AtC{Eto 2 2 E RTP(Early
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Media)7t F&&|H, Local Ringback tone 22 FEtstd, RTP & ZjMEtL|Ct. O]
Gateway 22O EX A2 Forking H Security X7t

® Application Server Model
SIP A|Z1'2A| early media Of CHSt offer/answer & 7hsSHA| otCh RFC 3959 Off ™Ho| =
Content-Disposition &||{0f| session EE& early-session 2| A2 disposition type =
MAEsl Early-media 7t 7ts3tA L Cf.

ClEe2 =25 HO{ET 3960 0| 3959 £} HA HxrE =Q XotH & RFC Bz s
H

4.4. Ring back tone {4 Z*H

PSTN M01|)\-| AKX Alert HIAIX|E EL{™ Ring back tone 2 PBX 0 2|sff X{dM &l L|C}. SIP 9f
£ UAS (s=21Zh0of 2|8l Ring back O] R =|X| gt ™, UAC OA AtNE2Z Ring back tone

HAoHo}7|§ E|O1 Q&L|Ct 2+, Announcement EE= special ringing tone O] UAS O X0l T,

UAC = XIHAQl TS SErstn UAS ZEE 2= Media & X435}

J2{Lt, UAS 7t early media ©&35tei= OIE CHO| EarIy Offer% XS |2 S, reliable

provisional response g10| Early media &

tone 2 Ij-dSHOF & X| ZOLOF LX|E Z

Wohs 70| UHHLITE

=

local ring back tone XjAof ztz1sto] Ch2aF 2

rlo
ox
12
o
41

oF
el
o

g't
-
il

>
10 5o

| EQULCHH, local ringing 2 T SHX| 2 =C}
oLt A5l Media TZI0] QiCtH, local ringing 2 XA $tCt.
Ao HA Media 1jZ10] £=AEICIHH, local ringing & XSt local

ringing 2 X’4stx| 2f=Ct

180 Ringing &
180 Ringing &
180 Ringing 2 Ht

180 Ringing 2 =4 %2 Hat7|7} 2|2 AZS 20|ttt (Alert)

4.5. Application Server Model &t0j|A{2]| Early Media
Early Media session 2 X|Z7tX| 0|0F7|$t Regular Session Of| A 2| A2 & L|Ct 22{Lf,
Application Server Model 2 Early Media £ 9|3t H@EO| HXIE $ETHL L} [M2tA, LISl =

A2 20|A Early Media session 1} Regular session 2 SA|0f Offer / Answer £ 438 3t =
FMzhstL|Ct. 0] [, Content-Disposition Header 0f session I} early-session O|2} 1 &}0f Zt2}o)

MAME F=EHCL
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early session O| regular session @2 T3tE! [ [ES HAS LRIt Q= E 57| 250 Early
Media session 1} Media session 2 2 F S AI2St= AES JEEHLCH RFC 3959 ©| oM &
HEE SASLICH

Alice Bob

|

INVITE (Offer)

-

183 Session Progress
(Early-offer and answer)

%
PRACK (early answer)

200 OK

%5
Early Media
200 OK

=%

ACK

ABo|A = BEO|A Content-Disposition: session 8| & INVITE Of FE7I8A F&THLICE O d|H9

Lo d"
O|0|= INVITE O Z%t=l Offer = regular session Of CH3F A AS HA|THL|CH

Content-Type: application/sdp
Content-Disposition: session

v=0

o=alice 2890844730 2890844731 IN IP4 host.sip.com

g=

c=IN IP4 192.0.2.1

t=00

m=audio 20000 RTP/AVP 0

22 183 Session Progress & Ue|A0|A MEgLICt O|lf, Tt HIAIX|[7t ZREASS
o|0|St= Content-Type:multipart/mixed 2t= MEE & EYL|Ct W7tMOZ &I Content-
Disposition &|HE HEA|®H session It early-session & ZtX|[7F JLELICH A HW B2z
Content-Disposition:session 2 regular session 0f CH3H A2 Z 7|&E2| INVITE with offer 0f CH3H
answer | LHEQIL|Ct. &= RHRY H2C 2|2l Content-Disposition:early-session 2 Early Media £
@It Offer LT
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Content-Type: multipart/mixed; boundary="boundary1"
Content-Length: 401
--boundary1

Content-Type: application/sdp
Content-Disposition: session

v=0

o=Bob 2890844725 2890844725 IN IP4 host.sip.org
5=

c=IN IP4 192.0.2.2

t=00

m=audio 30000 RTP/AVP 0

--boundary1
Content-Type: application/sdp
Content-Disposition: early-session

v=0

o=Bob 2890844714 2890844714 IN IP4 host.sip.org
g=

c=IN IP4 192.0.2.2

t=00

m=audio 30002 RTP/AVP 0

--boundary1--

Wa| A INVITE O LS 200 OK (=217| & & WE)E WoRRE 7| HNX| Early-Offer of
CHet Answer & & = s WHO0| QI&LICH m2tA ol PRACK 7t EQtL|CL O] BAEE
E3|| ofzfet ZHo| Early Offer of C{3t Answer & Z=8BHL|C}

Content-Type: application/sdp
Content-Disposition: early-session

v=0

o=alice 2890844717 2890844717 IN IP4 host.sip.com
Ss=

c=INIP4 192.0.2.1

t=00

m=audio 20002 RTP/AVP 0

PRACK 0 CHSt 200 OK £ BtA| Z|H™, Early Media & Sdll 223t CH3l7t 7tsTtL Ct. 0|O|
Regular session 1} Early session 0ff CH&t Offer / Answer 7t 22 | & L|CL.
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Bto| £=3}7|& =0 200 OK & T™&% [, Early session 2 regular session 22 T 2t0|

O[ RO Z LY.
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Chapter 5

RFC3261 o] =2 0|4 E(Method)
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5.RFC3261 2| £ HALE

B 4 YR YULICE CHE AXE M PHO| AMSIE7 S @R 2 Qo SEHE= €2
gh=otX| @7| fldh SIP AIE =5 WEA TAHSIASLICE Of A2 SIP S SFSHA=
=0 =20 =AU ot 27 AXSHS L

5.1. SIP Methods 7|2

O[Ml 7|2H¢Ql SIPo| @ Z=A|Met SDP & ¢t 2 HY0| i S=3| Olaistis AYLICEH
O|X| 7|=2=X 2l INVITE, 200 OK, ACK Of| Al BHO{L}A| C}FsE SIP Method Of CHel| OFE ZI&L|LCt.
=&, 200 OK = DA E 7} OfL|2} Response & L|LCt.

Requestor Responder
({the Cliant) ({the Sarver)
The Request
=
Progressing Message (optional)
_:EE E . - - S ==
Progressing Message (optional)
*—-——-——--——--
immt
~ < Acceptance Message
*or*
ONLY
ane of < < Redirection Message
these is *or*
sent
Rejection Message
. <5

flel O&0jM XM SIP = Request O CHSH Response 2 SZrgtL|Ct Request Off CHSH SEHE2
Ch2at 22 227 J}ASL|CH

E A AN H

® Accept

QHEE £9015t11, 200 OK E &4l
® Reject

Q¥E AESIL, AMRO| [ME response & &4
® Redirect

2¥g SN Cf2 522 &4

Response Off CHSIMS 6 O XEM3| CH2EE i L CH
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RFC 3261 0ff &O|&l 6749 AL CSap Z&L|Ch

A Qo] HEDICIO M

INVITE

ACK

AREXE7E INVITE Request Off £|F SE (200 OK)E #U5S =olot7| fgh OiaE
BYE

71ES MHs F=ot7| flet taE

HE[OIC|Of Mde| EItAF £1LE S 7hs

CANCEL

7|Z9| Request £ #Asl7| Q3+ OjAE

oY 7|ES| 280 200 OK & ZUpCHH F AT = QIS
OPTIONS

MH Q| Capability & @H&3l7| Q3+ OjAE

REGISTER

User Agent 7| Registrar Server 0 §&3}7| 2|3t OjAE

K

2| S F7F ME[AE 28 Tt 22 8712 D=7 FolEof

r

INFO (RFC 2976)

7|1ZS| JEHE MY £ CHO|g2d WolM F71HQl §EE ©E5H7| fIe flaks
PRACK (RFC 3262)

UAC (User Agent Client)7} A|H S Z Response & 501617 2|ot OlaE
SUBSCRIBE (RFC 3265)

S8 OMIEE 4HEY| QI3 FALE0 QFS7| 9% iaE
NOTIFY (RFC 3265)

Ed OHIE &4 Al 3ESH7| ot o=

UPDATE (RFC 3311)

M 273 mi2to|HE YO|o|ESH| f{eh Ak

MESSAGE (RFC 3428)

SIP IM (Instant Messaging)2 |8t DA E

REFEER (RFC 3515)

UAZL Xl &4 Sl UA 0[Qle| & LHE UA R} 457 98t ookt
PUBLISH (RFC 3903)

Presence Server O UA Q] MEJMEE WM&817| {3 oA

36
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4719 DiaE7F AEHCEL AEE U, SIPE S8 O MH|AIF 7hsS K=

%l'f 5Lt O ZXtof gk XtMet 22 "RFC 3261 24"0f
StAlELICE ot D2 F2[A7t Z=otH Bob of FaE FOH

Alice Bob
Invite
>
< 200 OK
ACK
>
Session Established
iy -
- BYE

5.4. ¢8lXQl 5 HX} (INVITE, ACK, BYE with Proxy)

de|Aes & 2 = 97| WE0| Proxy MHE O[5t Ho| Hefot FAE Qg
ASLCE O] I LA SIP Proxy MH{ 2| 4TS 240 OB, = SHX|Z INVITE S
Mg = AT
Alice SIP Proxy “server10.biloxi.com”
Invite - Invite
200 OK 200 OK
e -
ACK
< Session Established
BYE
37

www.NExpert.net


http://www.nexpert.net/script/powerEditor/pages/http:/cfs15.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczE1LnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMjAwMDAwMDAwMDEucG5n
http://www.nexpert.net/script/powerEditor/pages/http:/cfs11.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczExLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMjAwMDAwMDAwMDEucG5n

‘ 2009

SIP Proxy = YZ2|AZHEE MEE INVITE request O via 8| E A SH0, 200 OK 7t A4S
BROIEE 235t fe] A8M Z2 ZZ2A|XIL O|RO{HL|CH XiM[gh HIA[X|= FHA[ "RFC
3261 24" 22 TZSHA|7| HEELICL

5.5. Dialog Stateful (INVITE, ACK, BYE with Proxy)
Otz A &Qf Z0| Invite £3F OfL|2} ACK % BYE M|A|X|7tX| Proxy Server & ZAQSIEE o
T} YSLICH S Clo|YR T AEIE ZHA|ISHAHLE TIAIX|Q] LIRS HASIDA & &

=
9l CDRS MAMsHOF & AL S0

< A=

S0 §2%tLCt. O] I AF23t= Z40| Route 3||E 5! Record-
Route RL|C} INVITE Off Cigt SEQ 200 OK = via EEE 0|830] HAX|2 H&E1
L}HX|= Record-Route &|CIE 0|2%tL|LC}.

® Record-Route Header
SIP Message & =0I8t2{= H & SIP Proxy O o8] &Y 7ts

SIP Proxy £ Ed¢l| 43 %= dialog (22 Call-ID)0j| CHPH Request and Response Off AFE
® Route Header

Dialog 49| Response 2| Record-Route Header 2 HE M

Alice SIP Proxy Bob
IEl Sie t
Invite )
g Invite (w/ RR header) -
o 4180 Ringing (w/ RR Header)
JB_DE“&I[EE{_RR_HP_&F‘_B[ s = = = == == - == == == ===
200 OK {w/ RR header)
200 OK (w/ RR header) “
ACK (w/ Route header)
& ACK -
Session Established
=¥ -
. BYE < BYE (w/ Route header)

200 OK (w/ neither header)*

= 200 OK (w/ neither Header)*

2| AT 2 INVITE HA|X|= SIP Proxy & ZAQ3stHA, &= 7K =EJF F7HE ALt
SlLt= Via HEO|4, &£ &lLt= Record-Route EE= Route 8||E L|Ct. 200 OK & Via EEE
Exz 740/, ACK Sl BYE = Record-Route 3||E A X310} M& ElL|CH
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ofgff D2 Ae|A7t 2 INVITE BA[X| 7} SIP Proxy Off 2|3 HAE LHES F2 M2
HAISH 220] F7HEl AFO|H, O|E &3l SIP Proxy 7t =@ ZZA[XQ| FA|O| &g = AA|
Lot
INVITE sip:bob@biloxi.com/TCP SIP/2.0
Via: SIP/2.0/TCP serveri0.biloxi.com
;branch=z9hG4bK4b43c2178.1
Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asdhds ;received=10.1.3.33
Max-Forwards: 69
To: Bob <sip:bob@biloxi.com>
From: Alice <sip:alice@atlanta.com>;tag=1928301774
Record-Route: server10.biloxi.com
Call-ID: a84b4c76e667 10@pc33.atlanta.com
CSeq: 314159 INVITE
Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 142
(Alice's SDP not shown)
5.6. CANCEL
Request & FAStAL & A0 AMBRLICEL Ch3aF 22 Z20| CANCEL A=Y Hast
AL
o UM MM E 2 20| YMS ECHI HIE 37|18 UYeise B2
® Call Forking It Z2 7|5 A2 A| BHX| Q= LIHX| M3lof| CHs INVITE 282 %4
7:10
o Mr{Eo] YPAIZE SOt HME EX| ¢fs R
CANCEL 2 Request Of Cist F|a& 20|22, Request O CHZt Response 74 LAl T ACHH, F AT
& Q& LICH OfE ST, INVITE O Cidsi 200 OK & =4IZUCHH o|0] S3t&Ql AEf7t 2=
ZYLICL O|Uf= BYE DHAEE 0|83t F=EfoF & AYL|Ct
ChS 082 CANCELO| MXIE LtEttH Z4QIL|CH INVITE Of CHSF QHO0| £=2f&|7| Mo

CANCEL 2 &3l Request & FATtL|CL
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Alice Bob

Invite
CANCEL

200 OK (CANCEL)

1% CANCEL of SIP 3f| &S #HELE SIASLICL MEA 7t RS

HEHES L

CANCEL sip:bob@192.168.10.20 SIP/2.0

Via: SIP/2.0/TCP 10.1.3.33
;branch=z9hG4bK776asdhds

Max-Forwards: 70

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

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e667 10@pc33.atlanta.com
CSeq: 10197 CANCEL

Contact: <sip:alice@atlanta.com>

Reason: SIP ;cause=486 ;text="Busy Here”
Content-Length: 0

Reason 8|57t MEA F7t=|A20, CANCEL | 2&ll O] 70 Csl F7[eL|Ch. Jel2 486 Busy
Here 2 L|Ct. =, INVITE Of CHot 200 OK & 7[Ci2|= ARO[ Af=22 27t 2IRE0] &50] 7|&
=g TR E Az FFY =+ USLICL

2 UL L|CE a8L}, X Alice 7} M43 INVITE 0f
C

Lo,

. &%t Response = 487 Request Terminated &

= AN I- -1 0
AQLch ofgf Qg2 3o = FXE Zolg = USLC
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Alice

Bob

Invite
CANCEL

200 OK (CANCEL)

i

487 “Request Terminated”
ACK

I

|

2922 INVITE O C{st Response 7} 200 OK 7} OFHl AL QIL|CE A~ & 4xx Response 0 C{sH
SHZ &4 ACK YLCH 4xx = 4 HO|ME ER}X0| Request O Ciot A (Fail)off CHSH Error
=2
o

5.7. Call Forking 0jj Aq{2] CANCEL

Call Forking 2 ofgia 23 ot HO| Ct2| UA (User Agent)0f| INVITE & SA| £ =XI&5C 2
Mests A oo|gtLCh o|F0of stLte] UA 7t 200 OK & M&etM, LIHX| UA & CANCEL
&5 @¥E F45HA =l= MBIAYLCH o2 a0 2, &2 Biloxi.com Proxy Of

300 M3|2 S23) =90, Call Forking MHAZ X|S8n QU&LCH

Bob's
Cellphone

O 2 Call Forking 0| ZIgiz|= Z40|0, Of2fl= S A0 Call Forking 0| &|&=

12

9lo] 1L axfx
|
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Cellphone
O| Of CANCEL 3| HAIX|E HHEES St SLICH Of2f A2 0| M Reason 82| £t2 200
"Call completed elsewhere" ¢L|LCt.

CANCEL sip:bob@192.168.10.20/TCP SIP/2.0

Via: SIP/2.0/TCP server10.biloxi.com
;branch=z29hG4bK4b43c2f18.1

Max-Forwards: 70

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

From: Server10 <sip:server10.biloxi.com>;tag=1928301774
Call-ID: a84b4c76e667 10@pc33.atlanta.com

CSeq: 6187 CANCEL

Contact: <sip:server10.biloxi.com>

Reason: SIP ;cause=200 ;text="call completed elsewhere”
Content-Length: 0

5.8. OPTION 29| 7l

UA = OPTION HAEE Edll UA EE&= SIP Proxy O] Capability & 22 22|X| ¥ X8S
golg = Ao =g = A= YE= oS 25U
® Method
® Content types
® Extensions

® Codecs

otz &2 ZtEreh OPTION 23ur SES LIEHH A LCH
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Alice Bob

OPTIONS
200 OK

%

OPTION 2| L§8S MHEZA&LICH Allow 9 Accept B|E{E S3) Ya|Ae wojH HEE
M2t

Off JZOM EXO| &2 200 OKE &dff Ctailt 22 YEE MSLCh
& 22Tl Contact (Contact &)

K@ HAE (Allow 3fH)

10| (Accept-language 3||H)

Message Body type (Accept 3l|H)

A& ZH (SDP): TERHSII 002 HANYE
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5.9. REGISTER
SIPO| UOIM SEIPHES LHQl @4 QL|CE SIP Proxy Server = SAM0|X|0H THZo| £=X}7}
St 42 2= HE20| Ost MEE o) HHH O 2 SIP Proxy
Server (YHtX O 2, Registra Server &t &7 AHENE At 2 Y-S TlsistL|Ct
SEIHS Ed| SIP Proxy Server = CHO| S| X & 2QlE £ UEL|Ct =, address-of-
record (AOR) URI 2} Contact address &
Chef HOEES SRS CH
® AOR (Address of Record)
QE MM HAY Sildte{= AFEAL
Bob@biloxi.com
® Contact Address

sEE U EF F& F AMEAY UHE0 Silot=sEE HEQ £F

bob@phone66.biloxi.com
gaUch o 2ge E® & O €4 olsie = AFUCh

To: Bob@biloxi.com
8 J

e Lo e
Y e (i.e.,
Alice sends valid here, and here to send INVITE to)

amessage
to Bob /

2
o
[>
N
o IC
=

gl L da|As WA 25| 2 INVITES 2
CtOk

w  ofm
D;'=L0_|'

g

o HHEE 7HX|1 Aen, A0 X SEE0 A= X[= biloxi.com 2
SIP Proxy Server Bt0| €11 QUEL|LC} [EfA], biloxicom EHQl BHo| M= Bob@biloxi.com 0|
7t 7% =A0|H, biloxi.com Q| SIP Proxy Server O M= SEE& CHXE HZ = U= FATL
S8 X|l= ZdYUL|Ct O] AOR 1t Contact Address £ HIQIE = Z40| S&
(Registration) & L|C}.
ofzf D2 YLEHHQl 5 1Y YL thed| REGISTER 270 200 OK 2 ZESHH, 50|
E|X[2E KEMSH HIAIX|O CHOHM = R HO{7tI=5 StASLICH
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Alice SIP Registrar Server “server19”
REGISTER -
200 OK
=i

Ade|AEs XtAO| MEE SIP Proxy Server O 52 A|ZgL|Ct. O|I, Proxy Server 8| FAE

P
Ot= A2 CHYgh AEol AAX|TLLEHo2 AMH 28S 83l UA7L SES AlEE
F

UL ol HAIX|= of2fet &Lt A2|AE 21600 = S SES FAlof & AS Expires
SIHS Soi YFLICH 200 OK SEO| FP 3600 & S0 52 YEE QASIACD LTt

REGISTER sip:serveri9.atlanta.com SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bk2I55n1

To: Alice <sip:alice@atlanta.com>

From: Alice <sip:alice@atlanta.com>;tag=283074

Call-ID: a84b4g96te10@pc33.atlanta.com

CSeq: 31862 REGISTER

Contact: <sip:alice@10.1.3.33>

Expires: 21600

Content-Length: 0

SIP/2.0 200 OK

Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bk2155n1; received=10.1.3.33
To: Alice <sip:alice@atlanta.com>; tag=a6c85e3
From: Alice <sip:alice@atlanta.com>;tag=283074
Call-ID: a84b4g96te10@pc33.atlanta.com

CSeq: 31862 REGISTER

Contact: <sip:alice@pc33.atlanta.com>
Contact: <sip:alice@cm9013.atlanta.com>
Service-Route: <sip:bigbox3.atlanta.com;ir>
Expires: 3600

Contact-Length: 0

200 OK Q| Contact Of|= tAF X HIQIEIE|O] Q= =4 HEE HA|THL|C
EESH 200 OK Of| = Service-Route |G 7F Q&LICE 0] &= RFC 3608 SIP Extension Header
Field for Service Route Discovery During Registration 0Off MO|Z|R}ELICt O] ¢|HE= SEH0A

UA 7t SIP Home Proxy Server HEE 2EY £ JULE 3| T= AQYLLCE

45 www.NExpert.net



‘ 2009

5.10. RFC 3608 #%I9| Service Route Header 2| 0|35}
S= I'E0[A UA 2| AOR 1t Contact address 7} HFQIE £|0f oD =, SIP Proxy 2 2 INVITE
*

QM2 Contact address 2 Hzts| MEHE! Z4QL|Ct HICHZ, UA 0| Al Outbound £ 2|38l INVITE &
AEsto] TS5 & I AL8Y = U= Proxy Of Ot YEE 2 S55t= 2#O0| EagLCt
Ct=21r 20| ofg{7tx| &rgol AL Lt

o UAO| 25 M

UA 278 FE 22|et YO|0|E0| CHSE Off 7 LESHX| R, 7He ROl AFERLICH
Proxy 7} X3 BFRICHD SHCHH, H& ZX|7t O I

® HTTPEEE= TFTP R 22 T2EZEZ O|2510 UAS 4 ME H©
O tESH ROl ArESt= YL WatHo| o™ 2|7t S&8X= X7 AL,
UA= SIPQ|O| CtE2 =2EF A

® Lookup table &€&

HIO|EfH[O| 20 Cieh 2HEHE 2y

Qo] AZE Z4 YT RFC 3608 0= 302 Temprary Mo
Record-Route 3| E REGISTER A EQHAME 2=
3608 2| Service Route Extension Header & A% AS =
Ol TWEJ} WSS +5 ULLICHR, Ao 3GPP T 22 B0|s Mﬂa e 497
2 LTt

-] OF

toon
o
Q
M
m
2
$0
i}

.-
i
2o
my
Hi
e
Bl
(@)

Che 1Ea 2

=

ro
o3
-1
P
HU

S| 3GPP Y(MEE ) 2 MZte| ZAICH
Proxy 1 Registrar

z 2
.

UA 2 (Internet) Edge|Proxy

Home Service Proxy

UAl 2 Visited Network Of A2, UAl 2 =& 273 L= DHCP 0 2Jg{ Proxy 1 9
SOt 7RESL|CE of 7| UAL AlX| Outbound Service € Home Service Proxy 9|

40| ZQstL|Ct O] [f REGISTER request Of C{EF 200 OK 2 EHG| Service Route &f
24 ELICt 0|12 RFC 3608 0] XtAMIS| Lieb AZLIC.

B B
mn mu
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UAL O| CtZ21t &2 REGISTER HA|X|E HSIH, Proxy 1 2 Response & 2H7| ¢l Via s|HE
Z=7t510] Edge Proxy 2 FErgt ZdL|C} Edge Proxy Server & Via 8|EHE F7t8}0 Registrar
Server Of MEgtL|Ct. & REGISTER 80| 374 Via s|EH7t 7t A YL|Ct

REGISTER sip:HOME EXAMPLE.COM SIP/2.0

Via: SIP/2.0/UDP UADDR1.VISITED.EXAMPLE.ORG:5060;branch=29nhG4bKcR1ntRAp
To: Lawyer <sip:UA1@HOME.EXAMPLE.COM>

From: Lawyer <sip:UA1@HOME EXAMPLE.COM>;tag=981211

Call4D: 843817637684230@998sdasdh09

CSeq: 1826 REGISTER

Contact: <sip:UA1@UADDR1.VISITED.EXAMPLE.ORG>

Registrar Server = SIP URI (AOR) A9t Contact =AE HIQIHBL|Ct. EESH Registrar Server =
=5 AN £E= J|EF CHE BAlS Ed| Home Service Proxy 9 Edge Proxy O] =AE Y
A28z, O|E Sl Service-Route & -G LICt CtA| Via Z2E et £F UAL O HEE
200 OK 0= Ctgat 22 HEE BA gL

SIP/2.0 200 OK

Via: SIP/2.0/UDP UADDR1.VISITED.EXAMPLE.ORG:5060;branch=z9hG4bKcR1ntRAp

To: Lawyer <sip:UA1@HOME.EXAMPLE.COM>;tag=87654

From: Lawyer <sip:UA1@HOME EXAMPLE.COM>;tag=981211

Call-ID: 843817637684230@998sdasdh09

CSeq: 1826 REGISTER

Contact: <sip:UA1@UADDR1.VISITED.EXAMPLE.ORG>

Service-Route: <sip:P2.HOME.EXAMPLE.COM;ir>,
<sip:HSP.HOME.EXAMPLE.COM;Ir>

Service-Route 8||H0f|= Edge Proxy 2} Home Service Proxy 2| HEZ} EHI7|A ELICL UA1LE
Service Route HEE XS0 &x Yl 2F0| ALELICH O|ZA 7HEHSEA| Proxy Server 2
HEE 252 = JAFLLCH 0|F & UA2 E & 0t7h= INVITE H|A|X|0]= Route HHE
ZoH5t0] MEE[A &L CH

INVITE sip:UA2@HOME.EXAMPLE.COM SIP/2.0

Via: SIP/2.0/UDP UADDR1.VISITED.EXAMPLE.ORG:5060;branch=29hG4bKnashds7

To: Customer <sip:UA2@HOME.EXAMPLE.COM>

From: Lawyer <sip:UA1@HOME.EXAMPLE.COM>;tag=456248

Call-ID: 38615183343@s1i112j6u

CSeq: 18 INVITE

Contact: <sip:UA1@UADDR1.VISITED.EXAMPLE.ORG>

Route: <sip:P2.HOME.EXAMPLE.COM;Ir>,
<sip:HSP.HOME.EXAMPLE.COM;Ir>

Al K| INVITE HA|X|&= Proxy 1 --> Edge Proxy --> Home Service Proxy & X H™YE L|CL
Home Service Proxy & UA2 2| Contact Address & 2/53}0{ INVITE 282 Edge Proxy 2
MESta, Edge Proxy & UA2 2 A FMESHA &y Ct ofef 222 Home Service Proxy 7t Edge

Proxy 2 Mt INVITE B A|X| QL|C}.

47 www.NExpert.net


http://www.nexpert.net/script/powerEditor/pages/http:/cfs10.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczEwLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMzAwMDAwMDAwMDAucG5n
http://www.nexpert.net/script/powerEditor/pages/http:/cfs14.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczE0LnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMzAwMDAwMDAwMDIucG5n
http://www.nexpert.net/script/powerEditor/pages/http:/cfs11.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczExLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMjAwMDAwMDAwMDQucG5n

Session Initiation Protocol?| 0|5l | 2009

48 www.NExpert.net


http://www.nexpert.net/script/powerEditor/pages/http:/cfs10.tistory.com/upload_control/download.blog?fhandle=YmxvZzExNDAzOUBmczEwLnRpc3RvcnkuY29tOi9hdHRhY2gvMC8yMzAwMDAwMDAwMDMucG5n

2009

49

www.NExpert.net



2009

Chapter 6

RFC3261 2| Response O|df
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6.1. RFC 3261 2| Response

Of |

SPS|
o e |

OpA| 2

ne

SIP = Request and Response T2 EZ0|2t11 AH EREL|CE X|S7X|= Request YF =2

HHEUCHH, O] FO|A= Response Off CHs &HZ

2 8= ZSLCL 6T O[22 X7t OfFei= s HEH

Response QiL|LCt.

- [EN ) A H

ROHX| 7| ot1, 2EQet £F0| 47|7|= gLt Xta|7) HHYALE BlOfME =2tX|

, 9101 FA[Z] HHEFLCE SIP Off Cieh FMAQ LEO| B7=8 =S

Txx

Description Examples
100 Trying
Infarmational - Request received, continuing to | 180 Ringing

process request.

181 Call is Being Forwarded
183 Session Progressing

2%

Success — Action was successfully received,
understood and accepted,

200 OK
202 Acceptable

3xx

Redirection = Another SIP Element needs to be
contacted In order to complete the request.

300 Multiple Cholices
301 Moved Permanently
302 Moved Temporarily

dxx

Client Error = Regquest contains bad syntax or
cannot be fulfilled at this server,

401 Unauthorized

406 Mot Acceptable

40T Proxy Authentication Reguired
486 Busy Here

48T Request Terminated

488 Not Acceptable Here

Sxx

Server Error — Server falled to fulfill an
apparently valid request,

502 Bad Gateway
503 Service Unavailable

Gxx

Glebal Failure — Request is invalid at any server.

600 Busy Everywhere
803 Decline

6.1.1. 1XX Informational Responses

Informational Responses = Request 0] Cisli Final Response T 0f 2F 200ms O|AQ| A|ZHO|

2QE5H MH7L M2|SYS ?lof TEELCL O Response Of = SDP of Z2 Body 7t A

H&E &= AU

100 Trying

Request £ Ct& AHZE HMEE|O M2 &
a7t Y Fo|2tH, SEO| =0 X|= Request 7| XjSAIE

%2 olojgLich Bty

o=

9t7| 28l 100 Trying & UAC 2 M&3tL|C},

180 Ringing

7tE @Ol E= Response 7h20| StLEQL|CH UAS 7t ALEXIO| A Alerting

LIEILf® O|& £=4I3t UAC = Local Ringback tone 8 Zj4ig A L|Ct.

181 Call Is Being Forwarded

Bt UAS 7+ Call Forward Busy EE+= Call Forward No answer 2 XAl F 2| Of

Proxy = INVITE 2 XAIXSH S 2 Xj&Al

=0l

TS VACOA =7
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e 182 Queued
KA ZE UAS 7h LAIH
UCIZL UAS 7t E317t 7Hs8iX|H SE XY
ROA Bo| S8 AL =
HE 7IYEZ Hetel Seo
e 183 Session Progress

Q0 YHEIX| LS Atgtol| CfSH S F MEEZ Mas O AFRSICHD HA|D &

o 12t

b Ol d2= IPCC S’-f €2
f

YH

6.1.2. 2XX (Successful)

o2 SotE & & Ble dHY O =8 HESH| @1 7o €9
= 1

ChS OfAlE AY AYLIC Request 7} §YHL 2 M| HAZS 20jgL(Ch. CiEHQ 20| 200

OK g Lct.

6.1.3. 3XX Redirect
ALEXRS] 22 UA of Ciet S22 SEE LD
e 300 Multiple Choices
AFBRIZE o2 Jfo| Ttatg 4R34 Ylon, 0|0 M2t NIt UAR 38
st ch.
e 301 Moved Permanently
AHEX}7E 0|4 Request-URI S| FAZ RS £ Q128 2|0|5tH, reponse Off Z&
Contact Header =42 re-INVITE & ZXIgis{Of ©HL|Ct. EESE, Local Directories, TAE
SO0l §2E YH0IE o ghLfLt.
e 302 Moved temporarily
ALEX7F CHE RO 2 HFZ12D, reponse Off EatHE
LI oF eFL|C} 301 Of Xfo|2tH, LA™ QI O]l =22 Local Directories 0 EH|O|EE
227t ey
e 305 Use Proxy
UAS 0] = &3t Request 7} Proxy & AQdtX| ot AS8SIEZE Contact address &
2L o
e 380 Alternative Service
O| Reponse = ot B HX| 2ot AYL|Ch AE o= HOYX|T, CHE MH|AT}
Jtsgtg QOB Fof e o F& X 2ERSUHCH A

.1.4. 4XX Request Failure

(2]

HZA g0| &2 Request & HHE 3| A

2 AW % gl AFRTL LIEFELITH UA £ DJAIX] £ o=
OLEILITE 4XX 4= OjS B2 Reponse 7t ROE|0] QUELICh AHHSH At RFC 3261 21 &
®AI7| BREILICH ME MOob mo|ggLct -2

=l Contact Header =22 re-INVITE &
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e 400 Bad Request
ERE 27U HAX =Z0S a2 AUX| ot ME|E 5 §lgS QnlgUcLh oE =5,
20 SIP 37 MM RACLIEI & = AS AYLIC

e 401 Unauthorised & 407 Proxy Authentication Required
Request = AtEXt 2152 Q- 8FL|Ct. Registrar EE= UAS 0f 2|8 401 Response 7t
4t |04, Proxy Server O 2|8 407 Response 7} 2hA8E!L|C}.
e 403 Forbidden
MH| = Request & O[|SHY X2t XME|E ARG LIC
e 404 Not Found
Request-URTOff Q= =0Ql FA7F ZXSHX| 52 2|0l ch
e 406 Not Acceptable
Accept Header Of EAHE|X| B2 AldE /7Y 8% dSE U
e 408 Request Timeout
2F AIZHeOl Request Of TSt SEE & =+ }lSS 2l0ILIC
6.1.5. 5XX Not Implemeted
MH o FRHEX] B2 MEAE 27Y ZR0| AFSELILE AtMleh Argt2 dEFeL ot

6.1.5. Redirect (302 "Moved Temporarily")

Cte g2 Ade|A7t 2ol flAa3E M37|2 INVITE Q™S o 4Lt 22 Call Forward
All (Bf2l Feh EE= A4 M3 UA Biga 22 482 of JdE2 7HE8e = ASHoh ol
INVITE 250 Cist 302 "Moved Temporarily" Response 7t Redirect Server Of o[ & & L|C}.
O| [} 302 Response L{O| Contact 8||C{= re-INVITE & F&E FATF H7|E| 10 re-INVITE 7}

o] AZEZO2 M&EL|CH
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SIP Bob Bob
Alice Redirect Server (phone66) (sw34)

i B

INVITE tTn:honthneEE.bilnxhcim

302 “Moved Temporarily"
(Contact: bob@sw34.biloxi.com)
<

ACK

s

INVITE (using URI in Contact header returned in 302 Response

180 Ringi
200 OK
<
ACK
o
Session Established .
QHI™M O 2 Redirect Server = SIP Proxy @t &4 #+$10| ElL|Ct. Bt Call Forward All 2
A5t 2L, SIP Proxy LH2| Bob o Z=2mtof 2 AFHZF0| O|FOX[X] gt F}7|
HOME PHE[QUCHH otz 1 2laF 22 Redirect 7F et AL CH
Bob Bob
Alice - {phonetE) swad

Sip

INVITE (bob @honaﬁﬁ.bilu xi.com) >
02 “Moved Temporarily”
(Contact: bob@sw34.biloxi.com)
=3
ACK -
INVITE {using URI in Contact header returned in 302 Response
180 Tryin
200 OK
<
ACK
e
Session Established
-
AN = HXt= SIP Proxy 0 2|8 O|FO{X|Lt Bob o ™=t7|0f od L-dlistt OpXt7EX| HALE
SUBICH UG B3 UL
AAZ0| X|QBHX| Q%= FHES ALY ZS (488 "Not Acceptable Here")
AZ|AE= G711 2 T E 74ESH?| {8l INVITE @™ BHo|AH EUWX|E B2 G729 ot
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K| @gtL|Ct O [ 488 "Not Acceptable Here"2t1 &2 oI, O] HA|X|0 MZ &&= FAHO|
SDP BiAIX|Of HZ7|E ZAQLICE [M2tAM, re-INVITE O G.729 & 7} &StAts 27t T ELICH
Alice SIP Proxy Server Bob

INVITE (G.711) . INVITE (G.711)
:SS *Not Acceptable Here”

< 488 “Not Acceptable Here"

ACK >
INVITE (G.729) - INVITE (G.729)
200 OK 200 OK
L
ACK >
< Session Established >

E3}5 (Called party Busy, 486 Busy Here)
SIP Proxy 7t '@o| MEf FEE QAX|SHX| XY 42 INVITE 0| Ho|A M2, &2 O
At S35 0|2tH "486 Busy Here" Of 2| HA|X|E H &L Ch

Alice SIP Proxy Server Bob

rn

INVITE

> INVITE
486 “Busy Here”

486 “Busy Here"

-

ol7IME S5 ERE 735t0] EYAUXIT, UAS (M= UAZE 28 e = Bl 2E

oo chelf 2 &= JASLICH EBH H[XTH Response 2+ 600 Busy Everywhere 2t 488 Not

Acceptable Here & 7t5%L|Ct. 600 2 T E SE& £ U CHE AAHLE Q2 HAR0|H, &
C VS

= t
HE obo|g 4% 488 SES ot = HEARIH F7I=0{0F gLC.
M
—

o> Ho

g

CHot ZRLE oM Audet2 0|F01E = ALt Call Forward All, No answer, Busy O]
Qo= Proxy o &7of wiat Crefet ErAlo] A4l Mehg X|gtL|Ct Zt2to| Afghof CHsy
AmHEZELCH ofgf A& Call Forward Busy &&iL|Ct.
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Alice

Weed

Biloxi.com Proxy

Bob

Bob’s Admin

BVITE - INVITE [
Bob's talking
486 “Busy Here" to Dave
ACK _
181 Eall Forwarded INVITE =
i - - - -
180 Ringi
180 Ringing - —m—glﬂg— -
EEs=msm=ms=s=== 200 OK
200 OK |"
ACK _
_ Session Established .

8%

Forwarded"& M <& SHL|C

H| A0 A HESHA =[O LHHX] EXA7F ZIAE Lo
JHCHH Call Forward No Answer O] 2= O{E A EX| Ofzf O2S AmEZASL|CT
Bob

Alice

()

Biloxi.com Proxy

O T HXl= 0|0 M EUASH, 486 "Busy Here"S
all Forward Busy HHE 2 QHSIHA S A|0f 2AIXOl
uo| pajxte mYY E S Ringing HIAIX| S

g2t2 Proxy = INVITE & LCiA|

A|A0fA 181 "Call is being

ot

SIS INVITE
780 Ringing ‘ Bob doesn’t
180 Ringing =_===== answer
200 OK (CANCEL)
487 “Request
Terminated”
i
ACK .
INVITE -
200 OK
) 200 OK -
) ACK
o
Session Established .

180 Ringing 20| = L™ A|ZEE2F 200 OK 7+ Proxy 2 %
2831, Call Forward No Answer HHS 2 S H%H0| O|F

O ZL{LCt.

MEE|X| oo 2 Proxy = CANCEL 2
KAIZ0| SHAMT 0D 2

1 ="
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0| 180 Ringing HAIX| O] HIE 200 OK 7t MTtE HQIL|ch w3t b2 SN ZEZET}
x 740

|
tllE ALk
6.1.6. Gateway Congestion
0+l Proxy 7} G INVITE 2 X{2|& DSP 7} Gateway LHO| QICHH, ofzjeo] 12t Z
"Service Unavailable"2 S & SLICLO|0| Proxy = & H® AHO|EQIO|Z CA| SE A|EZTHL|Ct
O Z2Mart TAlE = AEE Proxy of 2F &0 °'010F I

rlo
Ul
(@]
w

Alice Atlanta.com Proxy GWi2
LIS i INVITE
503 'S All ports
ervice
Unavailable" itilized
-
INVITE R
180 Ringi
180 Ringing S o nona_ o
EEss===ss== 200 OK
200 OK -
ACK N
Session Established .
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Chapter 7

RFC3261 2| PRACK 0|3
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7.1. PRACK 7|2

PRACK &= Provisional Response ACKnowledgement 2| 2t0{Z M, Ot&l MEIE|X] 2 MMO| CHoH
Mg £ U&= Provisional ACK & XM|&dst= A QL|CE 0|0 X 3% Early Media in SDP Of| A{
Al CHEAE HAEAL|CH UAC 7} INVITE Request £ ELfH, UAS = 100 Trying EE&= 183
Session Progress 2 Z2 O A|X|Z 200 OK Response O|M0|| ELH{EZ 7|0 Zoot HEE
Aol 2YL|CE O2{L}, UAC Q| YoM E S AUSHA INVITE 0 CHSE 200 OK & Bfo ™, ACK &
o 0| ZFsELICL =, 200 OK O[O0 AMe[gh &= U= SEHE HMISH7| fgh &etol

=

&Lk MatA, PRACK S Edl SES dstA ELch

Alice Bob

INVITE
183 Session Progress

e oo oo o - S = = = =

PRACK
200 OK [PRACK]

200 OK [INVITE]
ACK

& O|8l|7F K| S AYUL|CE CHA| ot Qo] 212 EHA MM EZ|Z&L|CH PRACK 2
INVITE 0Of CH®F 200 OK Final Response T0f UAC O 2|l MM E|= Zd0|, 183 Session Progress
2}= Provisional Response O C{$t 2EH0| PRACK Of Z&L|= ZdQL|Ct. [H2}A], Provisional
Response 7} Al2|& = U= E|l&= ZQL|CE PRACK O] ZICHH, 183 Session Progress 0f CH3l
UACE MEiE & Qb SES M3 + gl

Z, RFC 3261 49| Response = Final 1t Provisional & 7}X| EfI© 2 HO|gtL|LC}. Final
Response = Request Off CHSH M2| ZIt2M MM Mg £ JYzE FMSEL|CH oS EH
INVITE Of] CHst 200 OK 7} Z=O{X|= Z40|0, EESF 200 OK Of CHSE ACK 7F =O{X|= AYL|LCT
Provisional Response = Request Of C{$t X2| 0| MEE X387 s M= X|T Mz
T As LS MISHA| ZELI O Provisional Response Off Cigh Mzlgh = s TS ot
H&8l= 7{0| PRACK Q/L|Ct. PRACK & HIE Ol Request @ £2ZH0| SEH8F0] 200 OK

Response £ gF&L|LCH

mjo
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PARCK & INVITE 0ff CH$t 100 Trying 0]|2|2| 101 BB 199 Response Of CHsH M Bt X|= &l LIC}.
At4 100 Trying 2 hop-by-hop 22 O|F{X|= AL E end-to-end H|7{L|FO0| OfL|7|

M= YLICh &at H2[2 AFO[Of SIP Proxy 7t 2 7)7 QUCt MZoi £A[Z2 BFELICE 100 Trying 2
YoRRH HELE= AO| OrLat, INVITE S 22 SIP Proxy Of 2loff ‘d-dELICE XSTA ==
AXE HOY 250d St Of7| LT

7.2. PRACK 2HH g &M
flel Aol = HXHZ Z SIP |HE dHEES SZs LT ok -ME INVITE with
SDP & F&% [, UAC = Requires 8|0 100rel HA|X|E =Z&tstL|Ct 100rel 2 Provisional
Response Of CHst AMEZ|HE HM&SSH7| @6t Option Tag 2M, UA = AME|Y = Q= Provisional
Response &1 ¥& £ QAUZS olO|gtLCt.

INVITE sip:bob@192.168.10.20 SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com

;branch=z29hG4bK776asdhds

Max-Forwards: 70

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

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

Call-ID: a84b4c76e667 10@pc33.atlanta.com

CSeq: 314159 INVITE

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

Requires: 100rel

Content-Type: application/sdp

Content-Length: 142

(Alice's SDP not shown)
ofz2ff 122 183 Session Progress ZM Provisional Response @ L|Ct. Zf Provisional

Response O = Rseq 8| & S350 sequence number & H|&2tL|Ct. O[Mf UAS 7} 100rel 2
X|@I8}X| Q=CtH, 420 Bad Extension & E8| HESIH, Unsupported 3| H0| AFRE H7|&HL|CL
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SIP/2.0 183 Session Progress

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

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

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e667 10@pc33.atlanta.com
CSeq: 314159 INVITE

RSeq: 813520

Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 235

(Bob’s (different) SDP not shown)
Otz 222 PRACK SIP 8|l L|Ct. Rack 3|E{E Sl Rseq 2| sequence number & XE%Hs|0
ACK &g LtERRHL|CE

PRACK sip:bob@192.168.10.20 SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com

sbranch=29hG4bK776asi98JK

Max-Forwards: 70

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

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

Call-ID: a84b4c76e667 10@pc33.atlanta.com

CSeq: 314159

RAck: 813520 3141359 INVITE

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

Content-Length: 0
ofzgf 122 PRACK Of Cist ACK QL|C} PRACK 2 Request 0|22 0|0 Cist X{2| ZatZM 200
OK 7t M&ELCh ot 0f7|A UAS 7t 200 OK & EL{X| RoHLE MEZHo| &40| | UCHH,
OlEH E7R. PRACK 2 Bt Request ot SLStEE MM E0| LdBL|Cr A~ GRish of 2

et

SIP/2.0 200 OK sip:bob@192.168.10.20

Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asi98JK ;received=10.1.3.33
To: Bob <sip:bob@biloxi.com>; tag=a6c85e3

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

CSeq: 314159 PRACK

Contact: <sip:alice@pc33.atlanta.com>
Content-Length: 0
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7.3. Offer / Answer Model and PARCK

o|0] M 3XMOAM CHREQUHE LIRS Z early-session 1} session O CHEH T4 A0 PRACK S Eof
early-session Off Clict SE= +HWE AS 7] StA[7| HrEL|CH O] 220 CidH RFC 3262 Of
Liet A= & O Cohdet ool ofsh Felote = StAE L

adt™ o 2 = UAC 7F INVITE with Offer & X|-&3SFHH, UAS = provisional response (0| & =, 183
Session Progress) with Answer 2 S&5t0] Final Response O[Ol M| LtZt0E{0f CHSH T 40|
TIMEL|CE 8t UAS 7t provisional response with Offer & $tCH1 74 SHCIH, &, UAC 7}
INVITE without Offer & 3t A7} & AR L|Ct O|lj= HtEA| PRACK with Answer 7 &|0{Of
StL|C}. EESE PRACK with Offer 2t 3, PRACK O CH3t 200 OK 0ff Answer 7} 3 &HE| 0 Of

SHL|CL 0|42 7|=2X9Ql Offer / Answer Model 0f] 7|X% Z{© 2 PRACK & 3l CtYst

=
SN MM IEH0|H Yol tses 2 + As FZYLICH
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Chapter 8

SUBSCRIBE 2} NOTIFY (RFC 3265,RFC 3680)
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8.1. 7|2

OHIEQ CHot SX| 2™Z ot1, 0|0f CHst SEZ e Ch= A2 CHYS SIP 38 A{H|A0A
S 25tL|Ct RFC 3265 SIP-Specific Event Notification 0ff Ct24dF 22 SIP 28 MHAEZ & E10
U&EL|CE.

e Automatic Callback Service (A5 =HH
Ed HEo dHEESE € + UXE Ut FREYUS W, LEf LI SIP MH|A=2
£ X|(Notification)=ICIH, HIZ ZSHH
FXNSO[AL SetE5E W SR
DX = XOHRE X522 37t B8 St AYLIL

e Buddy Lists (Xl 25§)
BIC| 2lAEO S2E T & SR MEHEI MAIZIOR SX|Eof KA e
MH|AE HElSHA AtEgLIL)

e MWI (Message Waiting Indication)
SEALMEtel HEf Bt O|METE HAZICZ F3ot = WX SX|E0f 24

AMESl MEE 288 §8 4 YsUCH

- O
(@]
u
<
A
pat}
o
- >
n
A1
1z
_|>__
E
|>
rir
0
]
0
o

e PINT (PSTN and Internet Internetworking)
PINTOHME = AME| MEE E3t MH|AZF 7FSSLLCE PINT = HME M2 =

SO0 YLICE AN QIE{LIO HOLEL|, "QE Y S&S 23t PSTN THMH|AE

SAZIE HYS otot" 2t LCE ZHERSHA REEo) 2, 2IHU o 88 MHE|ATt
PSTN It RS 28 M2l = UEF X5 FSdt= A0| o7t SLC.

ol2{st SIP 88 A{H|A= SUBSCRIBE 2 NOTIFY HIAEE Z&38tL|Ct. Ofgf A2 = £+

A (CH S)2 SEiE Subscription st EHC| BiohE SX[ohs fRHHQ EXLC

Subscriber Notifier

%‘ SUBSCRIBE!Event: Reg! ﬁ;

200 OK

—
NOTIFY sstatus: in it!

200 OK

NOTIFY !status: active!

200 OK
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Subscriber = O AN AMH, UA & CtYSH YEf7} 2 Z40|H, Notifier = Registrar A E= UA
QL|CE 0§ 7| A SUBSCRIBE 2f NOTIFY 7} 1K MMr|= X| 2ot EZ&L|CH SUBSCRIBE
HAAE= Subscriber 7t £ ALEXte] HIHQ| HEft HEi Y YUO|EE QF5I0 etz
O[HIE & Ao SXI) & AS 5= AYLLE Eoh NOTIFY = SUBSCRIBE 2J5 2 F &
O|HIE BFMA| SX|SFHLL, Subscription (&)=l CHEro| AMEf HZIE Subscriber O A|

SX|gtLct
SUBSCRIBE H|A|X] £
Qo] = Fxtof w2t WS B B2 SlZSLICE A& Subscriber 7} Notifier of |
SUBSCRIBE @H& grL|LC}.
SUBSCRIBE sip:alice@atlanta.com SIP/2.0
Via: SIP/2.0/TCP app_IM.atlanta.com
;branch=z9hG4bKnashds7
From: sip:app_IM.atlanta.com ;tag=123aa9
To: sip:alice@atlanta.com
Call-ID: 9987@app_IM.atlanta.com
CSeq: 9887 SUBSCRIBE
Contact: sip:app_IM.atlanta.com
Event: reg
Max-Forwards: 70
Expires: 21600
Accept: applicationfreginfo+xml
9|o| SUBSCRIBE 2HO0|A ZA QU Hofop & Z4e chgmt Z&Lch
e Eventreg
SUBSCIBE Q&0| O|HIE7} Ztg|0{OF SHL|C. OfHl
QFsE HYLCt
e Expires:21600
SUBSCRIBE 20 0] &|C{7t Z3te|ojof s, O] 280 fu 7|7+2 FAlELCL R&
712t OtE Mo &2 CHo|Y21(E 2 Call-ID) 2 SUBSCRIBE & F7|Ho
ohL|Ct. 2+ Expires:0 2 MM TICHH, Unsubscribe £ 2 Hst= A QL CH
22| SUBSCRIBE = H2|5lH, app_M.atlanta.com (IM A H)2 alice@atlata.com o] & &ME| Sl
21600 = SO WMEle S2 MEf ol OJHIE Alo] X3 ENe 283 AALICH

HU
0=
0x
OF
s i
o

2|o| SUBSCRIBE M|A|X|7} SIP Registrar {0 QA O0| & = of2jof 20| 200 OK | A|X| 7}
MEEL o
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SIP/2.0 200 OK

Via: SIP/2.0/TCP app_IM.atlanta.com
;branch=z9hG4bKnashds7? ;received=10.1.3.2
From: sip:app_IM.atlanta.com ;tag=123aa9
To: sip:alice@atlanta.com ;tag=xyzygg
Call-ID: 9987@app_IM.atlanta.com

CSeq: 9887 SUBSCRIBE

Contact: sip:server19.atlanta.com

Expires: 3600

200 OK Of| M Expires:3600 22 HLU|FSLICt. 7|&°| Q¥ E SF7|7F £t 0L F2 3600 &
&S 2t Registration AEf HEO| CHsi SKISHZACH= 20| L|ICE O|X| Notifier 0f 2|5 Accept
LRenz Ao S5 HEi| HEO| Hol= Subscriber A ot A2t S0 SX|E

AYLICE FE|A27F SFE0 JASS NOTIFY R ES O|8510 2Lt

NOTIFY sip:app_IM.atlanta.com SIP/2.0
Via: SIP/2.0/TCP serveri.atlanta.com
;branch=z9hG4bKnasaii

From: sip:alice@atlanta.com ;tag=xyzygg
To: sip:app_IM.atlanta.com ;tag=123aa9
Max-Forwards: 70

Call-ID: 9987 @app_IM.atlanta.com
CSeq: 1288 NOTIFY

Contact: sip:server19.atlanta.com
Event: reg

Subscription-State: active
Content-Type: applicationfreginfo+xml
Content-Length: 223

<?xml version="1.0"?>
<reginfo xmins=
"urn:ietf:params:xmi:ns:reginfo"
version="0" state="full">
<registration aor="sip:alice@atlanta.com"
id="a7" state="init" />
<freginfo>
reginfo+xml HIA|X|O| A (2t H&E) A2|A0] SE MEfZt init 2t H7|St D JUSLICE 7| A
Subscription-State ¢|GE AHELZE SIASLICL O|EQAM & = QUAZO0| Subscription Of CHTH
AlEj HEES LIEPELICE
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e Active

Subscription 2 Accepted 3 Authorized &S 2|0|

MO =2 —
e Pending
Notifier 7} Subscription & %X, ES23t AP EZ Ql6|

U —
Ot% Z27gstx| Reks 2lf|

ol¥
ro
R
rir
N
[Tl
L]
Sl
mjn

e Terminated
Subsription 0] Z2 L2 2|0
Expires 9% 7|7t0| DIZE|}US 2= OO, AHR7} Y=

M= AN —

8.2. Registration State Machine
RFC 3680 SIP Event Package for Registrations 0f [}2 SZ AE{O| HSI0f| CHa A EZSL|CH
Otz 12e S2 AF #elE mAlss HYLICH

Refreshed
Shortened

Init I Active — Terminated

Registered Expired

Created Deactivated
Frobatien
Unregistered
Rejected

O| 182 O|slst7| s ChA| SHEH SIP Registration 2 & O 2715 LIC}. SIP 0| A

Registration O| 2t Contact Address 2} Address-of-record & H}QIE &= ZAQL|CE Of7|A Contact
Address = AoR Of o[ot MEE ALEXO|A HZL|7] fleh &M HE F
olz{¢t LHO| ™S Q8] User Agent 7t SIP REGISTER A EE O|&%tL|Ct. Cf
HotE LIEFH AYLICH

A2t 2 4 ALt

oo pot

o
= &5 dH

e Init
Address-of-record 0ff S2 &l contact O] Q= MEf =, =0 S=2= AFEXO|Lt
S215t7| f[ot Contact FAZF 2HEEX| YUUASE 20| L|Cf

e Active
5L} O|Ato| Contact address 7f HFQIZ! = AFEfQIL|CH.

e Terminated

O O|Ato| Contact address 7} =X|SHX| U= MEIZE HIZ Init MEjE MBHEIL|CT

8.3. User Presence & Registration State

SE ME dE= ALEX HEf HE (Presence)t= E21 AYULICE AR MEf HEE
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AEXZE X|F oA CHE AFEXIRb 2t = J=X|E 20|5tH, AFEXIRE HZASHY| 23t
CtYot &4 =EtZ LIEIL = Contact address O & et2 LIEtHLICE S5 &Ef BE=
| -

AFEXIQF HZASH7| Tt Contact address 7} =X||6t= X|E LIEI= ZHQLICE =, AF2 R} AFE}
A M= S5 JEf ‘JE2= Raw HIO[E7} ERSHA E= AYLLE OEAH 2FE
SEL|CHE ERXS] O{EAIH O|5i7F =|d AYLCh

8.4. "Welcome Notice "A{H|A O] X

RFC 3680 SIP Event Package for Registration 0= S& &Ej HEE 0|8%t & 7tX| AILt2[27t
QUL LICEH O] =0|A RFC 3680 2] Welcome Notice MH|A O HE AHEEE

SIS L|ICE Welcome Notice = S| UHIH o2 ARE|= HOZ AMEX}7 2dlZo =z
2=OM HMBT|E HHEH, AHEXIC| THEO| Welcome to the country HA|X|E &HA| EL|C} 0]Q
S HEXt= k23t 25Ut

Joe Registrar Application
ST
< SUBSCRIBE (Event: Reg)
200 OK
NOTIFY (status: init)
200 OK
-
REGISTER
3
200 0K
%
NOTIFY (status: Active)
200 OK
*
MESSAGE

i

Application 2 EX ALK (Joe)o| S& MEf MEE QHSI7| {9l Notifier 2 SAtst=
Registrar A{E{0| SUBSCRIBE 2 O}2}Q} 20| MTetL|ct.

SUBSCRIBE sip:joe@example.com SIP/2.0

Via: SIP/2.0/UDP app.example.com;branch=z9hG4bKnashds7
From: sip:app.example.com;tag=123aa9

To: sip:joe@example.com

Call-ID: 9987 @app.example.com

CSeq: 9887 SUBSCRIEE

Contact: sip:app.example.com

Event: reg

Max-Forwards: 70

Accept: application/reginfo+xmil
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Registrar = Of2fet &0 200 OKE &3l 3600 X ¢+ Joe 9|
g ot

SIP/2.0 200 OK

Via: SIP/2.0/UDP app.example.com;branch=29hG4bKnashds7 ;received=192.0.2.1
From: sip:app.example.com;tag=123aa9

To: sip:joe@example.com;tag=xyzygg

Call-ID: 9987@app.example.com

CSeq: 9987 SUBSCRIBE

Contact: sip:serveri9.example.com

Expires: 3600
Registrar = 200 OK & &%t = Joe 9| ®Xf 55 AEfE Application O NOTIFY HAEE
otefet Z0o| MESL|CE reginfo+xml ZEBHOZ El Joe o] & MEf& init YLICH F, AHEXLS
A
H

% dE+= ALK, Contact Address 7 OF%| HO|E &[0 /UAX| @iCh= AQLICH

oln

= JH dEE EUZlcn

In

Iy
Ofm
oOf

NOTIFY sip:app.example.com SIP/2.0
Via: SIP/2.0/UDP serveri9.example.com;branch=z29hG4 bKnasaii
From: sip:joe@example.com;tag=xyzygg
To: sip:app.example.com;tag=123aa9
Call-ID: 9987 @app.example.com
CSeq: 1288 NOTIFY
Contact: sip:server19.example.com
Event: reg
Max-Forwards: 70
Content-Type: applicationfreginfo+xml
Content-Length: ...
<?xml version="1.0"?>
<reginfo xmins="um:ietf:params:xml:ns:reginfo™
version="0" state="full">
<registration aor="sip:joe@example.com” id="a7" state="init" />
<freginfo>

Joe= 2 X|F0A Hotz|o] MRS AHAA &|H, ofzfet 20| S5 HAIX|Zt HEELCH
REGISTER sip:example.com SIP/2.0

Via: SIP/2.0/UDP pc34.example.com;branch=z9hG4bKnaaff

From: sip:joe@example.com;tag=99a8s
To: sip:joe@example.com
Call-D: 88askjda9@pc34.example.com

CSeq: 9976 REGISTER
Contact: sip:joe@pc34.example.com

Joe 7} Contact address £ SE A ™, NOTIFY HAEIF MEE|A &2, reginfo+XML ZBHZ
HA|H, &%) Joe 7} Active MEfE Mz QJULCHD,
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<?xml version="1.0"?>
<reginfo xmins="um:ietf.params:xml:ns:reginfo"
version="1" state="partial"> »
<registration aor="sip:joe@example.com" id="a7" state="active">
<contact id="76" state="active" event="registered"
duration-registered="0">
<uri>sip:joe@pc34.example.com<juri>
<fcontact>
<fregistration>
<freginfo>

Ot e} Z0| Welcome to the example.com service! HA|X|7} ™&EL|LC}.
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Chapter 9

INFO (RFC 2976)
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9.1. 7|
Na7x S 28t Zact M ofetojHel gt Sof Cfsf 82z CHREAS L

=
—_ 3
Muol 28E = 7|ES Mus RAIoHEA ot §E2E netst{H, o 20| ZRSHK|
| =3

d25 FAICE 71EQ HarEs 28 28 =0 ot AO|ASLIC 200 OK 0| F£E BYE
O|FMX| Z|Z2| M LHOM UAC 2t UAS ZHofl JE nghs o 4 A= LEo| glsHth

M40 MMEl B, = 200 0K 0]Z2| MM & Ko M INFOES AMRSLICE SIP INFO &
SIP Signaling ZZZ 0|23}0] O{Z2|#0|M Ho| MEE MAs= 20| 2™ QL|C ChYst
FEE uerd & AR ohEa 22 FEo HEg2 £7tsY ULt

o SIP SO MEj HH

o Z7| 2¥E MY matojge| #y
9ot Ze WHS o) $I6HHL UPDATE L} re-INVITE S Sof 7HsBtL|Ch Thad] MM 22

HMo|l= UPDATEE MM &2 Z0f|= re-INVITEE O|2%tL|Ct. S 2, UPDATE = MM 2tz
SO = AP E[X|T, FHS FXI ASLICH O = UPDATE Sl re-INVITE = Ctg FHO|M CHR7|2
SHUSLICE 07| = MAar 2tAE 0|Cjof 45 HESAHLE M EtO|HE YOIOIEE &
[§= UPDATE L} re-INVITE &, O{E2[#0[M &l MM & Mo YEE H&L M= INFOE
ArESHCt D OfSHSHA|H | & LI Ct.
SIP INFO 7} &St =2 MEE RFC 2976 The SIP INFO Method 0Of C}=21} ZCtn
YAIE LI

e PSTN 7 O|E¢0] Zt0| PSTN Signaling HIA|X| X<

e DTMF Digits ¥&

e WIlreless Mobility o{Z2[#[ 0|8 XS ?Id) &4 d=22 M7IE TS

e Account balance ME ML (MEIFIE A|AHIOIAN AIRE= HOZ =X)

o MM FUHArZO| O|O|X| == Hl 2EZ|Y FEE TS

9.2. INFO HjAAE9| SHX}

g HAE oot = EAE Ofsie 27t ASHCL SIPINFO & M8dtes EAts Chait

Z& Lk
Alice SIP Proxy Alice's Bank
. Sessjon Established
INFO INFO
200 OK 'I 200 OK -

Muol 28 = Alice = O|Z2[H 0| e EE TEot7| 28l SIPINFO & HEeL(Ch

EI:I_I_

0{7|0 A= DTMF 2 FM&SiChn 7P st Ct.
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INFO sip:Alice’s_Bank@192.168.10.20 SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asegma

Max-Forwards: 70

To: Bank <sip:Bank@Bank_URIl.com>

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

Call-ID: a84b4c76e667 10@pc33.atlanta.com

CSeq: 22756 INFO

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

Content-Type: text/plain

Content-Length: 16

3181962
Alice's Bank = IVR O|2t10 MzZtstH EILICE MM M8 = IVRO| Ol HE = 3|/HSE
Q7% Ao|2t Mzg = JUEL|CE Alice's Bank = 7|&9| Call-ID 2t %OE ste g, SIP INFO%
BHOFS 0|1, 200 OK & & BHL|C} RFC 2976 0f = Content-Type Of CHal & o|stX| %7|of o]

mep A8 = AF UL O7|0 M= MAIX| BIC|Zt text/plain 2 2 =[O0 UCH LIEFLIT,
M&El M H = Digits 3181962 QIL|CE 0|0 CHe HAMo=z M| ez 2 200 OK 7t
HEEYASH, oot 20| Crefot SEHO| 2de &~ AL
e 481 Call leg / Transaction Dose not Exist
otl INFO @88 22 UAS 7t 7|Z9| Call leg oF O§X|7} &|X| %S of
e 415 Unsupported Media Type
UAS 7t olsiet =+ Bl= HIAIX| BICIE Zetienz, XN2lg &+ gl M
e 200 OK (H4H)
UAS 7t olset &= A= HIAIX| BIC|E =Zetsia, Ma|g
e 487 Request Terminated
SIPINFO 2XHE X2| =9 7120 CANCEL HAEE Hiore I

9.3. DTMF &9 7a
SIPINFO & Z5tHA DIMF H&S ZSHA| @1 dojZd & QlgLth O 22
Sunnyside8l@naver.com Y 9| "VoIP M0|A Q] DTMF M& H|u" 2t= 28 &=X
dotAsU . AW M7t CHRRES #Oots2 A=YULE AXMLE CHA] KO 5
Az YLCh TEHSOA &OtM oF B O{EA|H, DTMF 0f Ciot HA|X el 0[50
ALt
SIPE &3t DTMF M&&42 Out of band 2 In band Aoz L EL|CEH

e Out of band

Signaling T|A|X| 5! Signaling Path & A2
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Al

DTMF duration 0f CHet HET} gloB =z ALEXI7}F Digit 2 24 E& BA 52
BHT & 9IS
SIP INFO 7} CHEX
e Inband
RTP HA|X|E AtE
AHEAL7E Digit & 27 E= BA F2& As B =
Bypass % RFC 2833 0| CH&H™
Out of band & AF83t= INFO Of CHsiAM = fI2] = EXo|AM HFHSEHSE L L Out of band 2
22 DTMF Duration & FEst & glooz, ALK} 2 Digit HES £2 I WAIXI=
FE 7I¢s =X, sUxE otF 22l =2 5 SlgUth 2L Digit HES

E HA
M= =7t Signaling & &3l HIA[X|7} HEE0] =4X7F Tone & 52 5= USLICL

rir
mjo

il

30
i)

L

Tone

In band 9| Bypass B4l

rlo
)
Q
—

111[0]
pe)
_|
mv)
N
Pl

oo
- Ot
rir
kL

i}
o]
HU
|IO
i
e
x
1][0]

0x
=

my
=)
HL
=

Mr

23t 22(g.711 0| ort 9.723, 9729 5)

AYULICL &= RS ALY 2 DTMF tone 0| cggm L}
HE &40 Y 71540 AELCH o]t Itsd0| HESHERZ T ALESHA|] §X|T

MR OME ol Me &A0| QUUSLICE RFC 2833 2 0|3+ HAlS RTP I{ZI0| DTMF Q|
Mo £&, duration O] HA|E|O] MEEB2 FE &49| Jh540| HX|TH UDP 7|0 A
SH5tez mjZlo] 24E = UA7|0)| StLte| digit & o2 B ME5I §E &4 7tsdE
SELCH

RFC 2976 O M EX0| INFO 2| Body 0f Digit & 40 E& 4 ACt EJAX[T, Fetot FA0f
et #7822 90 MEAtEE 1Ro SHAIZ ALSYLCE m2t, ME CHE MZALS| ZHIE
Adg 42 SIPINFO = &4 ZHE 2o = UAELICE otz F 742 SIP INFO HA|X|E

HAE xz=0f @F Content-Type & F22| o7t R5F CHES & =+ UASHCH

INFO sip:0263121725@10.1.1.101:5060 SIP/2.0

Via: SIP/2.0/UDP 10.1.1.101:5060;branch=29hG4 bK.dIsrks00000.46695
From: <sip:0263121725@hti.com>;tag=1103321111126510229

To: <sip:0263121726@hti.com:5060>;tag=18479239141126510229
Call-ID: 18073a010165400013341@10.1.1.101

CSeq: 23 INFO

Max-Forwards: 70

User-Agent: CallGenerator/1.0.0

Content-Type: audio/telephone-event

Content-Length: 4

INFO sip:0263121725@10.1.1.101:5060 SIP/2.0

Via: SIP/2.0/UDP 10.1.1.101:5060;branch=29hG4bK.dIsrks00000.313935
From: <sip:0263121725@hti.com>;tag=1103321111126510229

To: <sip:0263121726@hti.com:5060>;tag=18479239141126510229
Call-ID: 180732010165400013341@10.1.1.101

CSeq: 22 INFO

Max-Forwards: 70

User-Agent: CallGenerator/1.0.0

Content-Type: application/vnd.networks.digits

Content-Length: 35
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In-Band 2 DTMF & ™ &%t A2, Bypass 2F RFC 2833 £ 7tX| gf#H0| QUCtn s S SO
Bypass = HZOo| HAlO|L} o7t Ha SI&LICH OtF&H Ho|Jt glo™, Bypass 2 T™EEL|CE
RFC 2833 2 |A|X| HIC|Of Ch2Tt 22 L§80| EEE LT

v=0

0=0263121725 1126516338 1126516338 IN IP4 10.1.1.101

5=-

c=IN IP4 10.1.1.101

t=00

m=audio 30004 RTP/AVP 4 101

a=RTPmap:4 G723/8000

a=RTPmap:101 telephone-event/8000
?lel m EEE HEA|H, Payload Type 4 = AFET ZHO| CHSHM = G723 2, Payload Type 101 2
Telephony-event & HO|gtL|Ct. 0| Payload Type 101 € 0|83} Digits & FMEetL|Ct RFC
2833 2 Z2 RTP MM E SIX|0t A Z CtE Payload Type & At25I0 T &E%tL|Ct Payload
Type Of CH{AM= "RTP T2l 4" E2E HZSHA|7| HHE LT

Ot2f= Bypass E ALY Z22| MA[X| HIC|YL|Ct Ht™ol A HE Q0= CHE
SHEETE QELICE MEtA, O|F 4% Bypass & ALE5t= A YLICH

v=0

0=0263121725 1126516338 1126516338 IN IP4 10.1.1.101

§=.

c=INIP4 10.1.1.101

t=00

m=audio 30004 RTP/AVP 4

a=RTPmap:4 G723/8000

9.4. DTMF & A|Q| 0f2{

0|2{st DTMF &2 IVR (Interactive Voice Response)ilt 22 Xts S A|AHOA EO|
AL EL L gt o=z IVR2 =4lE Digits 2 I 2Qlst= BXE HLEA| HXEZ TEH0
=7t ZASIE e AFEXLZE CHA| Digits & S$E5H=% 510l =M & MAHst= A7t
gLt

Out of band signal 2 E3dl| DTMF & MY 42 Inband 2= DTMF tone 2 T™&5IX| 00t
StLt OffH CHaty|= AFRXI7} digit HES +2= A|FO| x7|0| DTMF o] Inband tone &
27| = otct. O|H2 TH7|7F DTMF d2 5 ZX[5HH siE RTP & Ao St=0 &dX|st=
HE7F BOX|H =79 DTMF tone O] RTP & &doff Lzt =0 MAH7t AlRE= BN 2dst=
Z0|C}. O|gist AL £=4l3t Gateway O = Inband 2 E0{2 DTMF tone & ™&3St1 Outband 2
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E02 A1EE DTMF tone 02
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Chapter 10

UPDATE (RFC 3311)
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10.1. 74
ojn] Y¥ee MM mEtn|HE BEst7| lgh re-INVITE 7t QU= O of UPDATE B2 E=E7F Fo
A=A S8 = BRIt ASLICE O I 20| FE[A7F INVITES TES £ Ringback

tone% =1 UACH7F Yol =317|F 57| TOf| (200 OK 7} FH&E[7] o) Hold MHE|AE

EACHD g8l EAICH =, 7|&E2Q| CHo|¥z2a7F A2 |FX|EMAM Hold MH|AZ E[0{OF
g,l_u:r re-INVITE £ E38} Hold MHAZS =8 2 QX|O 7|ZO| C}O|YRIE KT £
glom, HEo| Aol Mgl= ZQL|C} watA], UPDATE HACZE 0|23+0] INVITE 04 C 0
CHet Final Response (200 OK) O[T 0ff MM L2f0|HE M O|ESt= AYL|CH

Alice Bob

INVITE (SDP 1
_ 180Ringing (SDP 1)
UPDATE SDP 2
200 OK (I.IPDATE)
200 OK {INVITE)
ACK
Sessmn Established

UPDATE H2E& 7|E0| e DICo] AEEO0[L} I Eur 22 MM I2t0HE BE5H|
e AFEEXZ, Z|EL| CHo|E2OS EHE Al L re-INVITE = ORXZER| 2 M|
o2tojHE #gsts A2 ZXE, MA0| dEE 20| AFZEN 7|ESf CHo|E2O0| des

FA El= A0| Xpo|g YLt

O{7|M Hold MH|20f CHsH &7t 20 EOl 7HlELICE AFEXZE F%t7(2 Hold HES =5 [
CHEtSE a=sendonly AE 2o 2 HAG AS Q@ 3St= Offer 71 MM ELD, AFEXIO| M3 =
Mute (52) &EI7I =0, 4IE22 D|C|017} S &KX 2, 2ZO0|AM O|T[017} YL X| =
Q&LICE O] Offer o Media Of Cigt A= 000022 *g’gg.*LIEf. Hold &= RFC 3264 An
Offer Answer Model with the SDP 0| X}A|S| LIQF QS L|CH LEtsE AEERIS CHHISE AEZIOZ

]

HotSIHA MOjES 07| MEfE FEE AQLICH Hold AH|AE Call Transfer E£= Ad hoc
Conference & d}7| {8l BH0| AFRE|= AFEX} 7|5 QL
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10.2. © HX}

%22 INVITE 2 Al0f| Allow 3||{0| UPDATE £ B7|5l0] UAC 7} UPDATE A EE X eSS
UAS O| Al La2i&L|Ct UAS EEBt 180 Ringing 2| Allow 3|0l UPDATE £ B 7|50 UPDATE
HAEE X|2T2 UACO|AH &e{EL|Ct INVITE with OFFER (G.711)0f CHsli 180 Ringing with
Answer (G.711)2 SE&ri&L|CH

INVITE sip:bob@biloxi.com/TCP SIP/2.0
Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asdhds
Max-Forwards: 70

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

From: Alice <sip:alice@atlanta.com>;tag=1928
Call-ID: a84b4c76e667 10@pc33.atlanta.com
Allow: UPDATE

CSeq: 22756 INVITE

Contact: <sip:alice@pc33.atlanta.com>
Requires: 100rel

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

(Alice's SDP not shown)
(but calls for the codec G.711)

SIP/2.0 180 Ringing

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

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

From: Alice <sip:alice@atlanta.com>;tag=1928
Call-ID: a84b4c76e667 10@pc33.atlanta.com
Allow: UPDATE

CSeq: 22756 INVITE

RSeq: 813520

Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 142

(Bob's SDP not shown)
(suitable response with the codec G.711)
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UPDATE @HO| |22 ofafjet Z&LLCH He|A= 200 OK Y REHS G 711 0|A G729 =
HZAT A8 @HSHH, B2 200 OK with answer (G.729)2 SEtohL|CH
UPDATE sip:bob@biloxi.com/TCP SIP/2.0
Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asdhds
Max-Forwards: 70
To: Bob <sip:bob@biloxi.com>
From: Alice <sip:alice@atlanta.com>;tag=1928
Call-ID: a84b4c76e667 10@pc33.atlanta.com
CSeq: 10197 UPDATE
Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 142

(Alice's new SDP not shown)
(but calls for the codec G.729)

O 7| 7|Ad8l0F & HAE 7|=9| Offer / Answer 7} 2QEF2 =l MEJO|A| UPDATE HAAET} AFEE| O
MM m2fojef 2 HAS= A L|Ct Offer / Answer 7} 2R E|X| @2 AEfOf|Af UPDATE
HAMAETL MEE 5= Q&L INVITE without Offer 2t™, 180 Ringing with Offer 7t M& k|11,
PRACK 2 E38f Answer 7} 22 £|0{OF UPDATE 7} MMM Sl 2 OJAL|CH O HES Choist 0|0F7|
Ol RFC 3311 The SIP UPDATE Method O|Al St= ZAH EOktA XE SHH AZsH Z4QIL|C}

10.3. RFC 3311 Example Call Flow

WEO| 202 RFC 3311 0ff LIEtH = XS E2FAM CHA| o H F23] 2= 5 SHlSLT
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Alice Bob

INVITE with offer 1
180 Ringing with answer 1

e o S D S S

PRACK
—
200 OK (PRACK)

UPDATE with offer 2

200 OK with answer 2(UPDATE)
—

UPDATE with offer 3

200 OK with answer 3 (UPDATE)
—

200 OK (INVITE)
—

ACK
—

Session Established
o ——————————

A

3| AL x7| INVITE O Offer 2 Zshsl0] M&stD, B2 180 Ringing O Answer £ T 3H810Y
SEE L Lt O] Provisional Response 0f MZ|HE 27| 2|3l, & Reliable Provisional
Response £ 2|8l PRACK 2 Ar2gtL|Ct 0|0 &7| INVITE Of CHs ZZMAT bR E|X|
QForX|Bt, = 200 OK £ BIX|= ARX|OH MM mizfo|g 40| &2Z E|/ASL|CH O|l, E|A=
Hold MH|A (RA| THZ])E = =5IRA L2 0[0] UPDATE HAE7 MEEL|CEL & B Offer A=
sendrecv &, 4dtst AEEIS UPDATE O EE O|23}0] Tk Hist AEEIOZ FatstL|Ct F,
Yol 2EEZ EUE A2z i EXE Zots HEi0|7] EZYLLE &0l 2EES

FRISEO & CHA| Matstr|2 ZA-™Stn, UPDATE & S3f 3 BHiW| Offer / Answer & =&etL|Ct.

Q
o oo

Z&7| INVITE o) C{St Final Reponse Q1 200 OK & T&3t0 MME MESHL|CE
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Chapter 11

REFER (RFC 3515)
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"CUCM 6.1 GIO|E| A|Eo| O[8§"S o 10| ZHAM ATES SHUX|GH 'SP of O[sf's of & g
HE Ol 10 &7HK| ARSI RSLICH SIPE HMAKOR o © M2l s|opzcs Mztof w7
& 4 UYE SFLICL 0 AN HOAE Ol ESOHE SIPE ofsjste © =20

E|QOB she B YL
Atst7| Hoj

SIP £ HSHBA L7s B2 ZHErS| HOEB, SP £ O|X| O 04 ZES Z2EE0)
OfLI2tn MZHELICE CHFst MHIAS SIP Z2ES ofLt2 ofZsfeitt BU| 0AEJL BopX D
on, YO= O B AHATL SIPE THEY HYLCL XIF SPE 1 AYAORE OfS

HICHS M OO, Chaed| VolP Z2EZZ2M 2E0F OfL|2t UCQ| siA E2EZEZ2 HESIHA, SIP &
o ¥ A0 CHR2 ASU T mats, 20 SESX 2 AW, o|l= 0| 7|F FH|t
o= Azsdo| M2 Fofrt ELChSIPHE 42 AS0 o2ES A= Z2ES0| g2
AYLCEL SEE oz SIPo| RAUEE O 7|5 FH|Zto| HE0| &X| @A Lt faEg0o|2t
OHCHE, StLtol 7|5 ool UM OIFHA e =1, MEA S|= == ZAO0| Ot 7t gLC.

0| Call Forward & Z{L|C}. 302 Moved Temporarily 2 EE+= 181 Call Forwarded
2 ZHE Stz UAO| CHsl AATSH0| 2lidt= ZAYLICH OfH FH|= 302 Response &

DABl0] 32 EREI|E L

M dZ40= H323 M8 & AotA B#=0| Zo| X|00F 3t O, fedel F§Es HIX|
28 - €A HE £ Q= - 0|81 EXES0| &ML CH 8L}, SIP7F &% VolP Z2EZES
Fog A0|2=2 A[ZHO| X|LIE O|# EHMS0| stk 24 S=EX @S 7 Utk

11.1. 748

REFER = SIP H|AAEZ M, REFER & 2= £l =2 Request O HA|E= E[AAE HXSIE
S|k 22 O{Z2|HO|MOIM AFRE % Lo, Call Transfer 9 22 MH|AT} ChEE O A
OfQLICE &, 3ILtSl UA 7 Ch2 UAOfA| EIF INVITE S RH3IEE 8hs ZQL|Ch REFER
HAEE Hh= A =2 INVITE /200 OK / ACK £ X AXIet EASE = NOTIFY HAEE E|
REFER MEXIO A E0sl=& L0 QUESLICH EEsH REFER Of CHSt S 202 Accepted &
ArgeLICh

P
m
oe

-IOP

op
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11.2. © ™X} (Call Transfer)
Alice Bob Carol

Session #1 Established

< relNVITE[hold]
200 OK
- ACK

flel A2 EARSLICHL A2t Yo| g S22 AU 7HE0] M2 SHYLCH oA
M=Z2 of2lo] 47l RFYLCE A O[HE 7|=HQl INVITE R0 ACK7HX|= 23 E2(X]|
EOte AZ|Aef B0 =7t JEE0 SeEE & & UAS AYULh S=S0 B2
do|AE HED S0 }EE AZS] F=AXH L CE B2 A2 20A "FAIR HED SHHSHEE
SiEA "2t St Hold HES HEY AYLCh

Hold (82t & 7]) = 2|27t &A| 7|52 & Sh= AYLICH 00 0= Hold off CH3H
Yse SHQIE O ZHTHSIA H2IBIZELICH relNVITE with SDP 7 @2| 2014 FHetgl:, SDP

= .0.0 ELE A7} =L CF 200 OK with SDP 7} BHoj| A M EE|1, SDP 0=
Fel MoH (Music on Hold)7} AFREICIH, ¢=0.0.0.00] EX™

a=sendonly , c=0.
a=recvonly 2t HA|7
MH Q| IP address £ 7|2

_I_ - o
|1H1 .
__r:
rEI
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Alice Bob Carol

@ INVITE/200 OK/ACK -t

* Session #1 Established
: relNVITE[hold]
< 200 OKJACK
- REFER (Refer-to: Carol)
202 Accepted
INVITE (address provided by Bob) -
< 200 OK/ACK >
Session #2 Established
< NOTIFY >
BEYE -
200 CK (NOTIFY)
200 OK (BYE)
BYE
200 OK (BYE)
2o Aglg EH Hold & ot = Carol o WEE REFER & Eoff EL{AH EL|Ct REFER & =A%t
2|~ INVITEE 2T Carol Off 2FTL|Ch A2t FHENO SSt27F AF 0 LA
Ao|A= oA Aol A=S NOTIFY OIAAEE Ed| Bob OA EIOBHLICH SA|0] BYE
AEE &

oA &0t Fe[aer @Zhe] =& F=E[D, AL |2 St = TEIH
E £ 7

= M2 ZCHH, Blind Transfer 7t &L C}
20| Ha[20A E'—H REFER M|A|X|= Of2§QF Zt&L|Ct.

REFER sip:alice@atlanta.com SIP/2.0
Via: SIP/2.0/UDP swp34.biloxi.com
;branch=z9hG4bKna9

Max-Forwards: 70

To: <sip:alice@atlanta.com>;tag=a6c85cf

From: <sip:bob@biloxi.com>;tag=1928301774

Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 10187 REFER

Allow: INVITE, ACK, CANCEL, OPTIONS,
BYE, REFER, NOTIFY, UPDATE

Supported: replaces

Refer-To: <sip:carol@chicago.com>

Contact: <sip:bob@swp34.biloxi.com>

Content-Length: 0

C
n
d0
10
Yal
fot
IO
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H
fl

ok

<2
N

= 7% LICh REFER BA|X|Of 2HEA| Zetg|ojof 8jn, Ya|A vt
INVITE S M43t & 2 Hast 2MX|7H Y7| G| REFER of Tt S8 9sfAs Refer-
To B|C{of Cerst QFAlol UR JHs8ioF & ZQLITh Of2fl& RFC 3515 0f LiEtt
07 @) LTt

- 1z

Refer-To: sip:alice@atlanta.example.com
Refer-To: <sip:bob@biloxi.example.net?Accept-Contact=sip:bobsdesk.
biloxi.example.net&Call-ID%3D55432%40alicepc.atlanta.example.com>
Refer-To: <sip:dave@denver.example.org?Replaces=12345%40192.168.118.3%3B
to-tag%3D12345%3Bfrom-tag%3D5FFE-3994 >
Refer-To: <sip:carol@cleveland.example.org;method=SUBSCRIBE>
Refer-To: http://www.ietf.org

LSt NOTIFY MA|X|= Of2iet Z&LICt Event: refer & Edlf O] NOTIFY = REFER Of O|HIE0f
ofs MHES 2OIY + LI (OF2f NOTIFY HAIX|E RFC 3515 & &x3t0f M7t &Y &
Ao S tis WeS bk EL S = As F20| ASUHCH OIEJ SE0|ti2t= AL=Z
Osdf =AM EZSLCt)

NOTIFY sip:bob@atlanta.example.com SIP/2.0

Via: SIP/2.0/UDP agentb.atlanta.example.com;branch=z%hG4bK9922ef992-25

To: <sip:bob@biloxi.com>;tag=1928301774

From: <sip:alice@atlanta.com>;tag=a6c85cf

Call-D: ag4b4c76e667 10@pc33.atlanta.comCSeq: 1993402 NOTIFY

Max-Forwards: 70

Event: refer

Subscription-State: active;expires = (depends on Refer-To URI)

Contact: sip:alice@atlanta.example.com

Content-Type: message/sipfrag;version=2.0

Content-Length: 20

SIP/2.0 200 OK

To, From, Call ID 7} M=+t REFER @F O§X|7} E|0{OF E|= ZHEe At Y ALt EEst
Ml A|X| HFC|O| message/sipfrag 7| BA|E|0{OF &}H, O|= REFEROf 2|t O Al
LIEFRLICE  Of 7|0 A= SIP/2.0 100 Trying Of2t1 =[O{RFL|Ct O]= ChZat €2 2
e SIP/2.0 100 Trying
SiX| REFER Of Q|3 QH =l O|HIEZ HE|E5 Y
e SIP/2.0 200 OK
HAXf REFEROff 28 R E O|HMEI YZHZ NE|EUS
e SIP/2.0 503 Service Unavailable
X REFEROf O[3 Q&= O|HIET} A

rE
[m
10
z T

g:l
by
dlo
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e SIP/2.0 603 Declined
oiX{ REFERO| ofsf QFE OHEES +=4IUX|C AEEUS

Subscription-State 3||G& &3 Carol O Active S EX|gtL|C}. O] &|EHE Sl LIEFEHL|CE
2|, OrX|2t NOTIFY 7t &2 [i= Subscription-State:terminatd;reason=noresource 7} HtEA|
F7|Z|0{OF LTt
At & Call Transfer with consultative = =l
s = HEO|A "FAIT Ae[A T3t F2HEH" S
Olo| HAt= otefit Z&LICH XM= &d B

Alice Bob

... & =

* Session #1 Established
: relNVITE[hold]
200 OK/ACK
- > INVITE/200 OK/ACK
Session #2 Established
REFER (Refer-to: Carol) >
202 Accepted .
INVITE (address provided by Bob)
= Jwowack
Session #3 Established
—worev .
BYE (session #1) BYE (session #2)
200 OK (BYE) 200 OK (BYE)
=" 4
de| At B0 82t T &2 Ae[AE Hold A7l =, &0| 1 E3t Stgicth d2|1, &2
Y| A0 A REFER E HESHY A2 A7t HHE0A = INVITEE HES=F UL d2lAs
FHE 0t M40] HZE|XIOFRL NOTIFY 2 oA 2agtL|Ct O] HEfoAM 2 HZ|ALto| S2tet

HEMNS St 255 B == AYLCL

11.3. © HEX} (3-way Conference)

REFER & O|&¢t £ CHE SEAHIAZ ofgf ddat 20| oA} S8 & & UASLILCH
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Alice Bob Carol

IE INVITE/200 OK/ACK -t

* Session #1 Established
: relNVITE[hald)]
< 200 OK/ACK
< REFER (Refer-to: Carol)

202 Accepted

INVITE (address provided by Bob) N
< 200 OK/ACK -
Session #2 Established
< NOTIFY >
200 OK >

relNVITE [ session #1 “sendrecy’
200 OK (“sendrecv™)

ACHK
—

Call Transfer @ 3 X} E3}9| X}o|gtH, AE|AZ} 7|20 S E MEISID LEA, NOTIFY £ 2H|A|
HEYLCE B2 2|20 reINVITE E HESH0] 7|EQ| Hold &EfQ| MM S et

ME|E MSBHL|CE Z, Call Transfer M= BYE 2 7|ZE MME Z23 Z{1F 22| 2|AT 5
FASHA &2, WE[As @i JHES S42|E YHSHY i A2|20H TS50k &
2tA{, DSP 7t Hiee A ZZ/Y AL|Ct O] A2 A2[A0 o aXt S27t &= AYLICH
ASH Ol Xt 2= O 22 22 AL

Alice Bob

@ INVITE 200 OK/ACK .t

<
Session #1 Established
- -
- rellwrrE[huId]
200 OKJACK
<3 - INVITE >
200 OK
-
ACK

-
Session #2 Established >

relNVITE [session #1 “sendrecv”]
200 OK (“sendrecv”)
ACK
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2ol ALt S3 SO HEAF S2F 7] A7l = CHAl IS0 S45tA |12 & 749
=2 90| Join 8}0] Ad-hoc Conference & &tAH E|= AQUL|CH AX} E3l= Refer 2 0|2E

A
= T
T O|83IX| @2 == UCt= WS O[sHStAIH & ZeLch

—

11.4. 3 HX} (3-way conference with MCU)

MR EFIE A EE 20 MCU E= DSPFram & O|&23%t Conference £ Am{EZAEL|CH THY
sSSP M2 CHE ZY S ARESHA EH, O £ gi0] 2F 2[aAE ALEdlof gLC 0|
Ar8StE ZR0 e = EXE AMEUSL O

=]

Al ice_ Bob Conferencing CEII‘Ol
@ t 1 @
= INVITE/200 OK/ACK i —
Session #1 Established CR1
relNVITE[hold]
200 OK/ACK
- INVITE >
200 OK
< ACK
o
Session #2a .
Session #2b
relNVITE [session #1 “sendrecv”) S —
200 OK (“sendrecv™)
ACK
.

Session #1 Re-established to CR1

o] = HXE EAH, F 2[AAE AESHY, X 28 St AS LIEFHLCE OfOte =
HKX= 0|87 &= O RTP 7} O{®E A Conference Resource 2 £O0|A &&= X|E O|8l|5}HAX|
SN ACHH, X|Z7HK| 2] SIP HAHE AM7|8 EA|7| HFEFL|LC}.

115. 2&

Xg o] HRrEES
=0 o™t Fx
XHOLEICH MK} E3

42|g 0 RFC 3515 The SIP REFER Method ©| O X| S 7tX|1 H2|st2{n
152 &= FAISHA| B0t Osistr| 7t thafst2|2t Mz =of e ORI &
b= AR CHEA ERASLHEL
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Chapter 12

PUBLISH (RFC 3903)
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0

Ol =0 A= PUBLISH A E0f CHs] AmEASL|CE O] HAE+= 8 A SUBSCRIBE &
NOTIFY & C+E [ &7 CHEAO0I0F 3t= O XHE & X Zolot #AZ Fo|M CHEA
EIRAS UL hatA, Z Oloi7t EX| = F=20| ASH, 8Z= LAl oF B HOEA|= AO|
== Oldi5t= o ==20| &[4 AYLC
0] =& RFC 3903 SIP Extension for Event State Publication 3! RFC 3856 A Presence Event
Package for SIP 28 HZSIAELCH MZ0|= RFC 3903 Bt 7bX| 1 F2|stot EL| Of X
BEA 2% 5% 20| KASUCE 2%E &0t §0jct 2L RFC 3856 & ZASH
EIRAELICE F 7o W& & FElste A0 & o HoA Helg = ALt d2HE
L3l RFC 3856 2 PUBLISH HAAE9| =XE HE2= 20| A presence o YEE Q00| ET}
2 5 UAs A 54

TEE E|0] AV|0f| RFC 3856 2| £Fok 2%E A A

-

L=

L|Ct

rir

12.1. 7j&
=, HIO|E=2, MSN S1t Z2 X0 f2[= A HLHY2| Presence (A2 JE) EE
S OIE 4 UBLITH Presence = HEYD MM SAS 9B ARIO| HEfHE
(willingness and ability)2t11 Holgh = /JUEL|CE O|= ETha=3| on-line B! off-line HEY =
AL, 227t A= AMEY 22 & (Meeting), &=t & (Busy), At2| HlE (Away)Sit Z0|
CIYS HE2 BEHE 5= QUSLICH 0|2t Presence HEE ME F10 87| ol REGISTER,
PUBLISH, SUBSCRIBE, NOTIFY 7} 7|02 Z&tgtL|Ct
RFC 2778 A Model for Presence and Instant Messaging A2 & XXSIA|H, 7| 250 20 &
HFHLZESS O|sie 4= USL|Ct Ek=0f SIMPLE (SIP for Instant Messaging and Presence
Leveraging Extension)g % C+E Z0| 20| G{7|0fM= Masl e 2 SRS LT An
RFC 3903 SIP Extension for Event State Publication o] 0 Ho|E &3l =2 74 240 CHs|
HHEASL O
e Event State
Aol e HE
e EPA (Event Publication Agent)
PUBLISH @™ E dalist= UAC, Otz 120 AM Alice o) d&t
RFC 3856 2| PUA (Presence User Agent)
e ESC (Event State Compositor)
PUBLISH 28& =4l Bto} H2|St= UAS, o222l A Compositor o gt
RFC 3856 2| PA (Presence Agent) 2M, Proxy 3l Register 2 &% &= US
e Event Hard State
AFRI9| default Event State 2 AoR O CHSt

NHE HE) BE
ESC = Soft State publication O] Qi2 [f AR
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e Event Soft State
PUBLISH H7{LIZE E3dl EPA 7} 2t3lldl= Event State, 27|72t 7HX|1D Ao, Ot=
Ao XM E[= F27|ZF oML 2|0] U= Event State & LIERH

MeE|stH, PUBLISH HAAE+= AoR (Address-of-Record)dt HZt=l Event State & MM, BHA
HMAHSH?| s A= QL|CE. REGISTER @ H|Z=&}X| Tt REGISTER @} 2| Clo|9z2 15 AMASHK|
RS LICEH Mk, HEjo| Hato HZ4HQ I Ee[d0| 7hsst, 7[EL| CHo|Y=210]| deS
OJX|X| = Q4ELICE EDH REGISTER & &3l HEAlZ = U= Presence §E= HHHY 5=

UX[BF, PUBLISH HAEE Sof & O Crst HEHO| Presence FE weH0| 7hsgtLCt

Alice’s
Presence
“Compositor”
— $UBSERIEEIEGD oK

PUBLISH / 200 OK
|P NORITY / 200 OK

[

2ol A0 EX0| Presence & =388t 11, PUBLISH @8EZ ME|st= UAS E Compositor
ESC 2t &tL|Ct. Bob 2 Compositor O SUBSCRIBE A EE S3f Alice 0| Presence 7t
HAL|H LHE HAS QHSI, Alice 7t Logon 310 Presence HEE Compositor 0

A O|ESFH, Bob 0| A Alice ©| Presence 27} NOTIFY £ E£3d)| £EX| = L|C}.

12.2. & HX}
0|0| SUBSCRIBE % NOTIFY o] SZt0f CHsiAM= Mooz sarsta, ofzf Do MK
PUBLISH CAA=0f CHs{ AHEZ&L|Ct.

Alice “ESC1”
j PUBLISH -
200 OK
i

Alice = ESCOff XtAIQ| Presence MEE Publication & Z0|0H, O] UjQ| SIP &= Ofzfet
ZELICE MEFEl XML DIAIX] BRCJ= 8 &Ho| NOTIFY Of & Es W81t SUs Yejs
ZF|etL|Ct. presence Of CH%t O|HE I{7|X|E AtEIEZE Eventpresence & FEHE L|Ct REGISTER
HrEol H2 Eventreg 2 &0 AE AS 7|Y3HA|7] Hi2tH, & HAE 2& Expires §|HE
ZFELC ot OAES EAE, JEEEE HUEU = SIE7F st O LfE2 NOTIFY 0| At
ORERZER| 2 XML D A|X] BRC[Of| Zeteof AL T
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PUBLISH sip:esc1@biloxi.com SIP/2.0

Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asegma

Max-Forwards: 70

To: Alice <sip:alice@atlanta.com >

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

Call-ID: a84b4c76e667 10@pc33.atlanta.com

CSeq: 22756 PUBLISH

Event: presence

Expires: 21600

Content-Type: application/pidf+xml

Content-Length: 126

(XML message body not shown)
Ofzff 122 PUBLISH O CH3F 200 OK & MA|X|YL|Ct. A{EAH SIP-ETag 7t F71E AHE
BHoIEH & UHLICE
SIP/2.0 200 OK
Via: SIP/2.0/TCP pc33.atlanta.com
;branch=z9hG4bK776asegma ;received=10.1.3.33
To: sip: sip:bob@biloxi.com>;tag=1928301774
From: alice@atlanta.com
Call-ID: a84b4c76e667 10@pc33.atlanta.com
CSeq: 22756 PUBLISH
SIP-ETag: hp169abc
Expires: 1800

12.3. O}X|H..

g=0| O] AXME OFX|H, Presence X SIMPLE O L3l & O #A CHR=F StASLICH
Of7|0M= DHAE RIF2 AHEE A=z USROS L HIE SHHM LSO ChAl
CHRZCHE 23S ® B o A2z 7|9st= O Of X[Z 5 AS X7t oZYLICh A M7t
SHA| BOEte CHE S22 S0 sfiF2(2t B BA, thS30= Al OpX|8Fel MESSAGE of LCHsH

Otz ZHEfoiA dmHES LI
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