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Status of This Meno

Thi s docunent specifies an Internet Best Current Practices for the
Internet Conmunity, and requests discussion and suggestions for
i mprovenents. Distribution of this nenmo is unlimted.

Abstract

Thi s docunent gives exanples of Session Initiation Protocol (SIP)
services. This covers nost features offered in so-called IP Centrex
of ferings fromlocal exchange carriers and PBX (Private Branch
Exchange) features. Mdst of the services shown in this docunent are
i mpl enented in the SIP user agents, although sone require the
assistance of a SIP proxy. Sone require sone extensions to SIP

i ncludi ng the REFER, SUBSCRI BE, and NOTI FY net hods and t he Repl aces
and Join header fields. These features are not intended to be an
exhaustive set, but rather show inpl enmentati ons of comon features
likely to be inplenented on SIP IP tel ephones in a business

envi ronnent .
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1. Overview

Thi s docunent provides exanple call flows detailing a SIP
i mpl enentation of the following traditional telephony services:

Call Hold 3-Way Conference

Consul tation Hol d Fi nd- Me

Music on Hold I ncoming Call Screening
Unatt ended Transfer Qut going Call Screening
Attended Transfer Call Park

I nstant Messagi ng Transfer Call Pi ckup

Uncondi tional Call Forwarding Automatic Redia

Cal | Forwardi ng on Busy Click to Dia

Call Forwarding on No Answer

Note that the Single Line Extension call flow has been renoved from
this document and will be covered in a separate docunent.

The call flows shown in this docunment were devel oped in the design of
a SIP I P comunications network. They represent an exanple set of
so-called I P Centrex services or PBX services.

It is the hope of the authors that this document will be useful for
SIP impl enenters, designers, and protocol researchers alike and will
hel p further the goal of a standard inplenentation of RFC 3261

[ RFC3261] and sone of its extensions.

These fl ows represent carefully checked and wor ki ng group revi ewed
scenarios of SIP service exanples as a conpanion to the
speci fications.

These call flows are based on the current version 2.0 of SIP in RFC
3261 [ RFC3261] with Session Description Protocol (SDP) usage
described in RFC 3264 [ RFC3264]. O her RFCs also formpart of the
SIP standard and are used and referenced in these call flows.

The SI P specification and the other referenced docunents are
definitive as far as protocol issues are concerned. Also, these
flows do not represent the only way to inplenment these services --

ot her approaches such as 3pcc (Third Party Call Control) [RFC3725] or
Back-to-Back User Agents (B2BUAs) can be used. This specification
does not preclude these or other approaches for inplenenting such
services. The peer-to-peer design and principles of these service
exanpl es are described in the Miltiparty Framework docunent

[ FRAVEVORK] .
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These fl ows assune the functionality described in the SIP Call Flow
Exanpl es docunent [ RFC3665], which explores basic SIP behavior. Sone
of the scenarios described herein nake use of the SIP nethod

ext ensi on REFER [ RFC3515], the SIP header extension Repl aces

[ RFC3891], and the SIP header extension Join [RFC3911]. The SIP
Events docunent [ RFC3265] describes the use of SUBSCRI BE and NOTI FY,
while the SIP Dialog Event Package docunent [RFC4235] describes the
di al og event package. Sone exanples make use of the GRUU (d obally
Rout abl e User Agent URI) extension [GRUUY .

These fl ows were prepared assum ng a network of proxies, registrars,
and other SIP servers. The use of Secure SIP URI's (sips) is shown

t hroughout this docunent, inplying TLS transport on each hop with
assumed certificate validation. However, other security approaches
can be used. The use of Digest authentication is shown in sone
exanpl es.

The enphasis in these call flows is the SIP signaling exchange. As a
result, only very sinple SDP of fer/answer exchanges are shown with
audio nmedia. These flows apply equally well for other nedia and

mul ti nedi a sessions. For nore advanced exanpl es of SDP of fer/answer
exchanges, refer to [ RFC4317].

Each call flowis presented with a textual description of the
scenario, a nmessage flow di agram showi ng the nessages exchanged

bet ween separate network el enents, and the detail ed contents of each
nmessage shown in the di agram

For simplicity in reading and editing the docunent, there are a
nunber of differences between sone of the exanples and actual SIP
nessages. For exanple, the HTTP Di gest responses are not actual M5
encodings. Call-IDs are often repeated, and CSeq counts often begin
at 1. Header fields are usually shown in the same order. Usually
only the m nimumrequired header field set is shown. Also, nessage
body content |engths are often not cal cul ated, but instead shown as
" " where the actual octet count woul d be.

1.1. Legend for Message Fl ows

Dashed lines (---) represent control messages that are mandatory to
the call scenario. These control nessages can be S|P signaling.

Doubl e dashed lines (===) represent nedia paths between network
el ement s.

Messages with parentheses around the nane represent optional contro
nmessages.
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Messages are identified in the figures as F1, F2, etc. This
references the nessage details in the table that follows the figure.

Li nes | onger than 72 characters are handl ed using the <all OnelLi ne>
convention defined in Section 2.1 of RFC 4475 [ RFC4475].

Conments in the nessage details are shown in the following form

/* Comments. */
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2. Service Exanples

2.1. Call

Johnst on,

Hol d

S | |
| 200 K F6 |

200 K F7 | <------------- |
S | |
ACK F8 | |
R >| ACK F9 |
oo >

Bot h way RTP Established |
[ |

Commm e e e e oo oo |
200 K F12 | |
[-------mm - >| 200 OK F13 |
| |- >
| | ACK F14 |
| ACK F15 | <---mmmmmee oo - |
| <o | |
| No RTP Sent!
| | INVITE F16 |
| | NVI TE F17 | <----emmmemo - |
| <o | |
| 200 K F18 | |
[------emmme - - > 200 OK F19 |
| |- >
| | ACK F20 |
| ACK F21 | <----emmmemo - |
| <o | | |
| Bot h way RTP Establ i shed |
|<:::::::::::::::::::::::::::::>|
| BYE F22 | |
[----mmmmm - - >| BYE F23 |
| Tt >
| | 200 K F24 |
| 200 K F25 | <------mmmmmmn |
R | |
et al. Best Current Practice

>
| 1 \VI TE( hol d) F10

Cct ober 2008

[ Page 6]



RFC 5359 SIP Service Exanpl es Cct ober 2008

In this scenario, Alice calls Bob, then Bob places the call on hold.

Bob then takes the call off hold, then Alice hangs up the call. Note
that hold is unidirectional in nature. However, a UA that places the
other party on hold will generally also stop sending nmedia, resulting

in no medi a exchange between the UAs. d der UAs nmay set the
connection address to 0.0.0.0 when initiating hold. However, this
behavi or has been deprecated in favor or using the a=inactive SDP
attribute if no nedia is sent, or the a=sendonly attribute if nedia
is still sent.

Al so note the use of the rendering feature tag defined in RFC 4235
[ RFC4235] used in F10 and F11 to indicate that Bob’s UA is no | onger
rendering nedia to Bob, i.e., that Bob has placed the call on hold.

Message Detail s
F1 INVITE Alice -> Proxy 1

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F2 INVITE Proxy 1 -> Bob
I NVI TE si ps: bob@l i ent. bil oxi . exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z9hG4bkK83749. 1
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
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; branch=z9h&xbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F3 (100 Trying) Proxy 1 -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9h&4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345601@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Content-Length: O

F4 180 Ringing Bob -> Proxy 1

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z29hG4bK83749. 1
;received=192.0.2. 54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
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Call-1D: 12345601@at | ant a. exanpl e. com

CSeq: 1 INVITE

Cont act: <sips: bob@lient. bil oxi.exanpl e. conr
Content Length:O0

F5 180 Ringing Proxy 1 -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content Length: O

F6 200 OK Bob -> Proxy 1

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.biloxi.exanple.com

t=0 0

nmraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000
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F7 200 OK Proxy 1 -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F8 ACK Alice -> Proxy 1

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 92
Rout e: <sips:ssl.exanple.comlr>
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F9 ACK Proxy 1 -> Bob
ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z9hG4bK837492. 1
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
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; branch=z9h&bK74bf 92

; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Bob places Alice on hold. Note that the version is
increnented in the o= field of the SDP. */

F10 INVITE Bob -> Proxy 1

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds7
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanpl e.conp; +si p. renderi ng="no"
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

F11 INVITE Proxy 1 -> Alice
I NVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z9hG4bK83749. 1
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
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; branch=z9h&X4bKnashds?7
; recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanpl e.conp; +si p. renderi ng="no"
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

/* Alice replies to hold. */
F12 200 OK Alice -> Proxy 1

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&4bKnashds7
; recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanple.comlr>
From Bob <sips: bob@il oxi.exanpl e. conp; tag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=al i ce 2890844526 2890844527 IN I P4 client.atl anta. exanpl e.com
S=

c=IN I1P4 client. atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F13 200 OK Proxy 1 -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&X4bKnashds7
; recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844527 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F14 ACK Bob -> Proxy 1

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds72
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
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Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F15 ACK Proxy 1 -> Alice

ACK sips:alice@lient.atlanta.exanple.comSIP/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bkK83749. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&bKnashds72
; received=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Bob takes the call off hold. */
F16 I NVITE Bob -> Proxy 1

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&bKnashds73
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conp
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844529 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com
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t=0 0
mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F17 INVITE Proxy 1 -> Alice

I NVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bkK837493. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds73
;recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Bob <sips: bob@i |l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 INVITE
Cont act: <sips: bob@lient. bil oxi.exanple.coner
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844529 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F18 200 OK Alice -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bkK837493. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds73
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 INVITE
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Contact: <sips:alice@lient.atlanta.exanple.conp

Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844528 IN | P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F19 200 OK Proxy 1 -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&4bkKnashds73
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. example.conmlr>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844528 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F20 ACK Bob -> Proxy 1

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds74
Rout e: <sips:ssl. exanple.comlr>
Max- Forwards: 70
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From Bob <sips: bob@il oxi.exanpl e. conp; tag=314159

To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com

CSeq: 2 ACK

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Content-Length: O

F21 ACK Proxy 1 -> Alice

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK837494. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds74
; recei ved=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <sips: bob@il oxi.exanpl e. conp; tag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* RTP Media streamre-established. Alice disconnects. */
F22 BYE Alice -> Proxy 1

BYE si ps: bob@lient.biloxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74bf 97
Rout e: <sips:ssl.exanmple.comlr>
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F23 BYE Proxy 1 -> Bob
BYE si ps: bob@l i ent. bil oxi.exanple.com SIP/ 2.0

Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h4bK837497. 1
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Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 97
; recei ved=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F24 200 OK Bob -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK837497. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 97
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F25 200 OK Proxy 1 -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 97
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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2. 2.
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SIP Service Exanpl es

Consul tati on Hold

Alice
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|

|

| <----mmmimaem - -

| o

| 180 Ringing F5

| <---mmmmmie -

|

| 200 K F7

| <----mmmimaem - -

| ACK F8

oo >|
[ @b

S | |
200 K F12 |
| ------mm - - >| 200 &K F13
| |- >
| | ACK F14
I | <----mmimee--- I
| ACK F15 |
| <---mmmooo- I I
| No RTP Sent! |
| | | N\VI TE F16
| | <o |
| | | | N\VI TE F17
I |-
| | (100 Trying) F18
N R >|
| | | 180 Ringing F19
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| | | 200 K F21
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| | | ACK F24
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In this scenario,

calls Carol

with Alice off hold.

I
I
I
I
| <--
I
I
I

Bob then di sconnects with Carol
ends when Alice hangs up

The cal

SIP Service Exanpl es Cct ober 2008
| Bot h way RTP Established
| :::::::::::::::::>|
| BYE F25 | |
| <o | |
| | BYE F26 |
|- >
| | 200 K F27 |
R SR EE L LR EEEEPEEEEEE |
| 200 K F28 |
|- > |
I NVI TE F29 |
INVITE F30 [ <------------- | |
------------- | |
200 OK F31 | | |
------------ >| 200 K F32 | |
|- > |
| ACK F33 | |
| <meme e | |
ACK F34 | | |
------------- | | |
Both way RTP Established |
:::::::::::::::::::::::::::>| |
BYE F35 | |
------------ >| BYE F36 | |
[ -mme e > |
| 200 OK F37 |
| <o | |
200 K F38 | | |
------------- | | |
I I I
Alice calls Bob. Bob places call on hold. Bob

then takes the cal

Al so note the use of the rendering feature tag defined in RFC 4235

[ RFC4235]
rendering nedia to Bob, i.e.

Message Detail s

F1 INVITE Alice -> Proxy 1

used in F10 to indicate that Bob’s UA is no | onger
that Bob has pl aced the cal

on hol d.

I NVI TE si ps: bob@i | oxi . exanmpl e.com SIP/ 2.0
SIP/ 2.0/ TLS client. atl anta. exanpl e. com 5061
; branch=z9h&4bK74bf 9

Vi a:

Max- For war ds:

Johnst on,

et al.

70

Best Current Practice
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F2 INVITE Proxy 1 -> Bob

I NVI TE si ps: bob@lient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
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F3 (100 Trying) Proxy 1 -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F4 180 Ringing Bob -> Proxy 1
SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h4bK83749. 1
;recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. example.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanmpl e.cone
Content Length:O0

F5 180 Ringing Proxy 1 -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content Length: O
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F6 200 OK Bob -> Proxy 1

SIP/2.0 200 &K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.conr
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F7 200 OK Proxy 1 -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=bob 2890844527 2890844527 IN I P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F8 ACK Alice -> Proxy 1

ACK si ps: bob@lient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 45
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F9 ACK Proxy 1 -> Bob

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbk837494. 1
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 45
; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O
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/* Bob places Alice on hold. */
F10 I NVITE Bob -> Proxy 1

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7
Rout e: <sips:ssl.exanple.comlr>
Max- Forwards: 70
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE

Cont act: <sips: bob@lient. bil oxi.exanpl e.conp; +si p. renderi ng="

Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

F11 INVITE Proxy 1 -> Alice

I NVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z9hG4bK837497. 1
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061

; branch=z9hG4bKnashds?7

;recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE

Cont act: <sips: bob@l ient. bil oxi.exanpl e.conp; +si p. renderi ng="

Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

2008

no"

no
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v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

F12 200 OK Alice -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bk837497. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds7
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844527 IN I P4 client. atl anta. exanpl e.com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F13 200 OK Proxy 1 -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7
; recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=314159
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To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com

CSeqg: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844527 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F14 ACK Bob -> Proxy 1

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9hG4bKnashdsg
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F15 ACK Proxy 1 -> Alice

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK8374. 1
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9hG4bKnashdsg
; received=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
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Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F16 | NVITE Bob -> Proxy 1

I NVI TE si ps: carol @hi cago. exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds22
Max- Forwards: 70
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeqg: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844834 2890844834 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0

mraudi o 50170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F17 INVITE Proxy 1 -> Carol

I NVI TE si ps: carol @l ient.chicago. exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK83749a. 1
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bKnashds22
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Bob <sips: bob@i l oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.coner
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
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Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844834 2890844834 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 50170 RTP/ AVP 0O
a=rt pmap: 0 PCMJ 8000

F18 (100 Trying) Proxy 1 -> Bob

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds22
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F19 180 Ringing Carol -> Proxy 1
SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbk83749a. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&4bKnashds22
; recei ved=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
From Bob <si ps: bob@il oxi.exanpl e. conk; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@t | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips:carol @lient.chicago.exanpl e. conr
Content Length:O0

F20 180 Ringing Proxy 1 -> Bob
SIP/2.0 180 Ri nging

Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds22
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; recei ved=cl i ent. chi cago. exanpl e. com
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 INVITE
Contact: <sips:carol @lient.chicago.exanpl e.conp
Content Length: O

F21 200 OK Carol -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bk83749a. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds22
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 INVITE
Contact: <sips:carol @lient.chicago.exanpl e.conp
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=carol 2890844922 2890844922 IN I P4 client.chicago.exanple.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mrFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F22 200 OK Proxy 1 -> Bob

SIP/2.0 200 X
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bKnashds22
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanmple.conmlr>
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
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Call-1D: 9876543210@i | oxi . exanpl e. com

CSeq: 1 INVITE

Cont act: <sips:carol @lient.chicago. exanpl e. conp

Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h:

v=0

o=carol 2890844922 2890844922 IN I P4 client.chicago.exanple.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F23 ACK Bob -> Proxy 1

ACK si ps:carol @l i ent.chicago. exanple.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds24
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F24 ACK Proxy 1 -> Caro

ACK si ps: carol @l i ent.chicago. exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061

; branch=z9hG4bK83749hb. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds24

; recei ved=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <sips: bob@il oxi.exanpl e. conr; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 1 ACK
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Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F25 BYE Bob -> Proxy 1

BYE si ps: carol @l ient. chi cago. exanple.com SI P/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds7j
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70

From Bob <sips: bob@il oxi.exanpl e. conr; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 2 BYE
Content-Length: O

F26 BYE Proxy 1 -> Caro

BYE si ps: carol @l i ent. chi cago. exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z9h&Abk83749k. 1
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&bKnashds 7]

; received=192. 0. 2. 105

Max- Forwar ds: 69

From Bob <sips: bob@i l oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 2 BYE
Content-Length: O

F27 200 OK Carol -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK83749k. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9hG4bKnashds7j
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
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Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 2 BYE
Content-Length: O

F28 200 OK Proxy 1 -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7j
; recei ved=192. 0. 2. 105
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=456654
Call-1D: 9876543210@i | oxi . exanpl e. com
CSeq: 2 BYE
Content-Length: O

/* Bob takes the call off hold. */
F29 I NVITE Bob -> Proxy 1

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9hG4bKnashds7b
Rout e: <sips:ssl.exanple.comlr>
Max- Forwards: 70
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.conpr
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844529 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.biloxi.exanple.com

t=0 0

nmrFaudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000
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F30 INVITE Proxy 1 -> Alice

I NVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK83749¢. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&bKnashds7b
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.conr
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844529 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F31 200 OK Alice -> Proxy 1

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK83749¢. 1
;received=192.0. 2. 54
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9hG4bKnashds7b
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=al i ce 2890844526 2890844528 IN | P4 client. atl anta. exanpl e. com
sS=

c=IN I1P4 client. atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F32 200 OK Proxy 1 -> Bob

SIP/2.0 200 X
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bKnashds7b
; received=192. 0. 2. 105
Recor d- Rout e: <si ps: ssl. example.conmlr>
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844528 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F33 ACK Bob -> Proxy 1

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7d7
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: repl aces
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Content-Length: O
F34 ACK Proxy 1 -> Alice

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4AbK8374. 1
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7d7
; recei ved=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 ACK
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F35 BYE Alice -> Proxy 1

BYE si ps: bob@l i ent. bil oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 10
Rout e: <sips:ssl.exanple.comlr>
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F36 BYE Proxy 1 -> Bob

BYE si ps: bob@l i ent. bil oxi . exanpl e.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK8379. 1
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z29hG4bK74bf 10
; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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F37 200 OK Bob -> Proxy 1

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h4bK8379. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&bK74bf 10
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F38 200 OK Proxy 1 -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&bK74bf 10
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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2.3. Misic on Hold

Johnst on,

Alice Bob Musi ¢ Server
| I NVITE F1
--------------- >
| 180 Ringing F2
| < |
| 200 K F3 |
| <o |
| ACK F4 |
EEREREEEEELEEEE >|
RTP |
<::::::::::::::>|
|

Commmmmmmmmaaaaa |
200 X F6 |

--------------- >

| ACK F7 |

| <o |

| no RTP |

| |

| Bob initiates nusic on hold

| |

| | REFER Refer-To

| Rt >

| | 202 F9 |

| | <-----mmme -

| | NOTI FY F10

| | <-----emmmm -

| | 200 F11 |

R e R >

| [INVITE F12 Repl aces: B

R R RL e EEEEEEEE |

| 200 K F13 |

R SRR EEEEEPEE >

| ACK F14 |

| < |

| RTP Musi c |

| <::::::::::::::::::::::::::::::|

| BYE F15 |

[ === - > NOTI FY F17

| 200 K F16 | <----mmmm- -

| <---emmmeeee - | 200 K F18

| R >
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| .
The music on hold is conplete
I
Bob takes Alice off hold

|
I N\VI TE Repl aces: M F19

|

|

|

|

|

|

Commmmmmmmmaaaaa |
200 OK F20 | |
[Tt > |
| ACK F21 | |
| <rmesmmrmeenea | |
| RIP | |
| <::::::::::::::>| |
| BYE F22 |
| o >
| 200 OK F23 |
| <rmenmme e |

In this flow, Bob places Alice on hold with nusic. This is perforned
by Bob sending a REFER to a Miusic Server that sends an INVITE with
Repl aces to Alice. The Misic Server then sends RTP nusic to Alice.
Bob picks the call up fromhold by sending an INVITE with Replaces to
Alice.

Note the use of the rendering feature tag defined in RFC 4235

[ RFC4235] used in F5 to indicate that Bob’s UA is no | onger rendering
nmedia to Bob, i.e., that Bob has placed the call on hold. Feature
tags are also used in F12 with the automaton (defined in RFC 3840

[ RFC3840]) and byel ess feature tags (defined in RFC 4235 [ RFC4235])
to describe the capabilities of the Misic Server.

Should Alice not wish to receive nmusic on hold, her UA could refuse
F12 and she will remain on hold with Bob, but in silence.

Message Detail s
F1 INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanmpl e.com SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&G4bK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@t | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
Al low |NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
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Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
;received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i |l oxi . exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content-Length: O

F3 200 OK Bob -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanple.conpr
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0
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mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F4 ACK Alice -> Bob

ACK si ps: bob@l ient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf d
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Bob places Alice on hold. */
F5 INVITE Bob -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9hG4bK874bk
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
From Bob <sips: bob@il oxi . exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 712 INVITE
Contact: <sips:bob@lient.biloxi.exanpl e.conp; +si p.renderi ng="no"
Al low. I NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0

mrFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y
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F6 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z29hG4bK874bk
; received=192. 0. 2. 105
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
From Bob <si ps: bob@il oxi.exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 712 INVITE
Cont act: <sips: a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844527 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F7 ACK Bob -> Alice

ACK si ps: a8342043f @t | ant a. exanmpl e.comgr SIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9hG4bKq874b
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
From Bob <sips: bob@il oxi.exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 712 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Bob REFERs Music Server to establish session with Alice

whi ch repl aces the established session between Alice and Bob. */
F8 REFER Bob -> Music Server
REFER si ps: musi c@er ver. exanple.com SIP/ 2.0

Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds9
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Max- Forwar ds: 70
From Bob <sips: bob@i |l oxi . exanpl e. conp; t ag=02134
To: Music Server <sips:mnusic@erver.exanple.conp
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 REFER

<al | OneLi ne>
Ref er-To: <si ps: a8342043f @t | ant a. exanpl e. com gr ?Repl aces=
12345600%40at | ant a. exanpl e. con?@Bf r om t ag¥3D23431
%8Bt 0- t ag¥38D1234567&Requi r e=r epl aces>

</ al | OneLi ne>
Ref erred-By: <sips: bob@i |l oxi . exanpl e. conp
Contact: <sips:bob@lient.biloxi.exanple.conr
Content-Length: O

F9 202 Accepted Music Server -> Bob

SIP/2.0 202 Accepted
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&X4bKnashds9
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. comp; t ag=02134
To: Music Server <sips:music@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
Contact: <sips: nusic@erver.exanpl e. conpr
CSeq: 1 REFER
Content-Length: O

F10 NOTI FY Music Server -> Bob

NOTI FY si ps: bob@l i ent. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS server.exanpl e.com 5061

; branch=z9hG4bK74bT6
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134
Max- Forwar ds: 70
From Music Server <sips:nusic@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 NOTIFY

Event: refer
Subscription-State: active; expires=60
Cont act: <sips: nusic@erver.exanpl e.conp
Cont ent - Type: nessage/ si pfrag
Cont ent - Lengt h: .

SIP/2.0 100 Trying
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F11 200 OK Bob -> Music Server

SIP/2.0 200 &K
Via: SIP/2.0/TLS server. exanpl e.com 5061
; branch=z9hG4bK74bT6
; received=192. 0. 2. 103
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134
From Muisic Server <sips:nmusic@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 NOTIFY
Content-Length: O

/* Music Server places call to Alice to replace session
bet ween Alice and Bob. */

F12 INVITE Music Server -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9hAbK74r f
Max- Forwar ds: 70
From <sips:nusic@erver. exanpl e. conp; tag=0111
To: <sips: a8342043f @t | ant a. exanpl e. com gr >
Call-1D: ab5-75-34-12-76@erver. exanpl e. com
CSeq: 1 INVITE
Ref erred-By: <si ps: bob@i | oxi . exanpl e. cone
Cont act: <sips: nusic@erver.exanpl e. conp; aut omat on
; +si p. byel ess; +si p. renderi ng="no"
Require: repl aces
Repl aces: 12345600@t | ant a. exanpl e. com
; fromtag=23431;to-tag=1234567
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTI FY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=Musi cServer 2890844576 2890844576 IN | P4 server.exanpl e.com
S=

c=IN I P4 server.exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
a=sendonl y
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F13 200 OK Alice -> Miusic Server

SIP/2.0 200 &K
Via: SIP/2.0/TLS server. exanpl e.com 5061
; branch=z9h&4bK74r f
; received=192. 0. 2. 103
From <sips:nusic@erver. exanpl e. conmp; tag=0111
To: <sips:a8342043f @t | ant a. exanpl e. com gr >; t ag=098594
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
a=recvonly

F14 ACK Music Server -> Alice

ACK si ps: a8342043f @t | ant a. exanmpl e.comgr SIP/2.0
Via: SIP/2.0/TLS server. exanpl e.com 5061
; branch=z9hAbK7r f F
Max- Forwar ds: 70
From <sips:nusi c@erver. exanpl e. conp; tag=0111
To: <sips:a8342043f @t | ant a. exanpl e. com gr >; t ag=098594
Call-1D: a5-75-34-12-76@er ver. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F15 BYE Alice -> Bob

BYE si ps: bob@l i ent. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&X4bKnashds7
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
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CSeq: 2 BYE
Content-Length: O

F16 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bKnashds7
; recei ved=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

/* Music Server reports success back to Bob by returning
a 200 K response. Bob obtains the dialog identifiers
fromthe headers included in the response. */

F17 NOTI FY Music Server -> Bob

NOTI FY si ps: bob@l i ent. bi |l oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS server.exanpl e.com 5061

; branch=z9h&xAbK74bf 9
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134
Max- Forwar ds: 70
From Muisic Server <sips:nmusic@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 2 NOTI FY
Event: refer
Subscription-State: term nated;reason=noresource
Cont act: <sips: nusic@erver.exanpl e. conp
Cont ent - Type: message/ si pfrag
Cont ent - Lengt h:

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z29hG4bK74r f
; recei ved=192. 0. 2. 103
From <sips:nusic@erver. exanpl e. conp; tag=0111
To: <sips:a8342043f @t !l ant a. exanpl e. com gr >; t ag=098594
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
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F18 200 OK Bob -> Music Server

SIP/2.0 200 &K
Via: SIP/2.0/TLS server. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134
From Muisic Server <sips:nmusic@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 2 NOTIFY
Content-Length: O

/* Alice is now parked at the Music Server. */

/* Bob picks up the call by sending an INVITE to Alice, who
repl aces the existing session with the Misic Server. */

F19 INVITE Bob -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bK74bf 9
From Bob <si ps: bob@il oxi.exanpl e. conp; t ag=4i 323pr
To: Alice <sips:a8342043f @t | ant a. exanpl e. com gr >
Cal | -1 D: ui oew jk2k2wer e
CSeq: 42121 INVITE
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER
SUBSCRI BE, NOTI FY
Repl aces: a5-75-34-12-76@er ver. exanpl e. com
;1 0-tag=098594; fromtag=0111
Cont act: <sips: bob@lient. bil oxi.exanpl e.conpr
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844631 2890844631 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3458 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendr ecv
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F20 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi.exanpl e. conp; t ag=4i 323pr
To: Alice <sips:a8342043f @t | ant a. exanpl e. com gr>; t ag=6654323
Cal | -1 D: ui oew jk2k2wer e
CSeq: 42121 INVITE
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER
SUBSCRI BE, NOTI FY
Contact: <sips:alice@lient.atlanta.exanple.conp
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844576 2890844576 IN I P4 client.atl anta. exanpl e. com
S=

c=IN 1P4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0O
a=rt pmap: 0 PCMJ 8000
a=sendr ecv

F21 200 ACK Bob -> Alice

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&4bKj 974bf 9
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=4i 323pr
To: Alice <sips:a8342043f @t!| ant a. exanpl e. com gr>; t ag=6654323
Cal |l -1D: uioewjk2k2were
CSeq: 42121 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER
SUBSCRI BE, NOTI FY
Supported: replaces
Content-Length: O

F22 BYE Alice -> Misic Server
BYE si ps: musi c@erver. exanple.com SIP/ 2.0
Max- Forwar ds: 70

Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9h&4bK74r f
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To: <sips:nmusi c@erver. exanpl e. conp; tag=0111

From <sips:a8342043f @t | ant a. exanpl e. com gr>; t ag=098594
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com

CSeq: 15 BYE

Content-Length: O

F23 200 OK Music Server -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hxAbK74r f
; received=192. 0. 2. 103
To: <sips:musi c@erver. exanpl e. conp; tag=0111
From <sips:a8342043f @t | ant a. exanpl e. com gr >; t ag=098594
Call-1D: a5-75-34-12-76@er ver. exanmpl e. com
CSeq: 15 BYE
Content-Length: O

/* Nornmal nedia session between Alice and Bob is resuned. */
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2.4. Transfer - Unattended
Alice Bob Caro

| | N\VI TE F1 |
[ < | |
| 180 Ringing F2 |
|- > |
| 200 K F3 |
R ARt > |
| ACK F4 |
| < | |
I RTP I I
| <::::::::::::::::::>| |
. | |
| Alice performs unattended transfer |
I I I
| REFER Refer-To: C F5|
[ <o > |
| 202 Accepted F6 | |
| < |
| NOTI FY F7 |
| <o | |
| 200 K F8 |
R ELEREEEE > |
| BYE F9 |
R R R > |
| 200 X F10 |
| <o |
| No RTP Session | INVITE Referred-By: A Fl1
| [ <o >
| | 180 Ringing F12
| | <o |
| | 200 X F13 |
| | <o |
| | ACK F14 |
| R AR >
I I RTP I
| | <::::::::::::::::::>|
| NOTI FY F15 | |
| <o | |
| 200 X F16 |
R > |
I I I
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In this scenario, Bob calls Alice. Alice then transfers Bob to
Carol, then Alice disconnects with Bob. Bob establishes the session
to Carol then reports the success back to Alice in the NOTIFY in F15.
If the transfer fails, Bob can send a new | NVI TE back to Alice to re-
establi sh the session

Despite the BYE sent by Alice in F9, the dialog between Alice and Bob
still exists until the subscription created by the REFER has

term nated (either due to a NOTIFY containing a Subscription-State:
ter m nat ed; r eason=nor esource header field, as in F15, or a 481
response to a NOTIFY).

For nmore about call transfer, see the transfer document [ TRANSFER].
Message Detail s
F1 INVITE Bob -> Alice

I NVI TE sips:alice@tl anta. exanple.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&X4bKnashds7
Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanmpl e.cone
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844527 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.bil oxi.exanple.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F2 180 Ringing Alice -> Bob

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&4bKnashds7
;recei ved=192. 0. 2. 113
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=314159
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To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp
Content-Length: O

F3 200 OK Alice -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&bKnashds7
;received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F4 ACK Bob -> Alice

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&4bKnashds2
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
Al'low | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Session is established between Alice and Bob. */
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/* Alice performs unattended transfer of Bob to Carol. */

F5 REFER Alice -> Bob

REFER si ps: bob@l i ent. bil oxi.exanple.comSIP/2.0

Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&X4bKnashds8

Max- Forwards: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567

To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159

Call-1D: 12345601@at | ant a. exanpl e. com

CSeq: 101 REFER

Ref er-To: <si ps: carol @hi cago. exanpl e. conp

Ref erred-By: <alice@tl ant a. exanpl e. conp

Contact: <sips:alice@lient.atlanta.exanple.conp

Content-Length: O

F6 202 Accepted Bob -> Alice

SIP/2.0 202 Accepted
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds8
; received=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
Contact: <sips:bob@lient.biloxi.exanple.conr
CSeq: 101 REFER
Content-Length: O

F7 NOTIFY Bob -> Alice

NOTI FY sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&bkKnashds32
Max- Forwards: 70
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 NOTI FY
Event: refer
Subscription-State: active; expires=60
Contact: <sips:bob@lient.biloxi.exanple.conr
Cont ent - Type: message/ si pfrag
Cont ent - Lengt h:
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SIP/2.0 100 Trying

F8 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bkKnashds32
; received=192. 0. 2. 113
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 NOTI FY
Content-Length: O

/* Alice now di sconnects with Bob. */

F9 BYE Alice -> Bob

BYE si ps: bob@l i ent. bil oxi . exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds43
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 102 BYE
Content-Length: O

F10 200 OK Bob -> Alice

SIP/2.0 200 X
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bkKnashds43
; recei ved=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 102 BYE
Content-Length: O

/* Bob attenpts the transfer to Carol. */
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F11 I NVITE Bob -> Caro

I NVI TE si ps: carol @hi cago. exanpl e.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds1
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Ref erred-By: <alice@tl anta. exanpl e. conp
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844539 2890844539 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.biloxi.exanple.com

t=0 0

mraudi o 3458 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F12 180 Ringing Carol -> Bob

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&4bKnashds1

; recei ved=192.0.2.113
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=928287
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:carol @lient.chicago.exanpl e.conp
Content-Length: O

F13 200 OK Carol -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds1
; recei ved=192.0.2.113
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=928287

Johnston, et al. Best Current Practice [ Page 55]



RFC 5359 SIP Service Exanpl es Cct ober 2008

Call-1D: 7436222@t | ant a. exanpl e. com

CSeq: 1 INVITE

Cont act: <sips:carol @lient.chicago. exanpl e. conp

Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h:

v=0

o=carol 2890944542 2890844542 IN I P4 client.chicago. exanpl e.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F14 ACK Bob -> Caro

ACK si ps:carol @l i ent.chicago. exanple.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&4bKnashds9
Max- Forwards: 70
From Bob <si ps: bob@il oxi . exanpl e. conr; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=928287
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Bob and Carol now have established a session. Bob reports
success to Alice, which Alice probably ignores. */

F15 NOTIFY Bob -> Alice

NOTI FY sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&4bKnashds67
Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 3 NOTI FY
Event: refer
Subscription-State: term nated;reason=noresource
Contact: <sips:bob@lient.biloxi.exanple.conr
Cont ent - Type: nessage/ si pfrag
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Cont ent - Lengt h:

SIP/2.0 200 X
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds1

;received=192. 0. 2. 113
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. con»; t ag=928287
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips:carol @lient.chicago.exanpl e. conr
Cont ent - Type: application/sdp
Cont ent - Lengt h:

F16 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&X4bKnashds6
; received=192. 0. 2. 113
From Bob <sips: bob@i l oxi . exanpl e. conp; t ag=314159
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 3 NOTI FY
Content-Length: O
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| 200 OK F20 |
| <--mmmmmmmme e |
| ACK F21 |
|---mmmmmm >|
| RTP |
|<:::::::::::::::::::::::::::::)
| | BYE F22 |
| Seom---o----- |
| | 200 OK F23 |
N bbbl >|
|  NOTIFY F24 | |
|-----mmmm oo >| |
| 200 OK F25 | I
Cemmmmmmmmmaaaa |
| BYE F26 | |
| <------m-o---- | |
| 200 K F27 | |
|----mmmmm - - >| |

In this scenario, Alice calls Bob. Bob puts Alice on hold then calls
Carol to announce transfer, then places Carol on hold. Bob transfers
Alice to Carol, which replaces the session between Bob and Carol

Carol then disconnects session with Bob. Alice reports success of
transfer to Bob, who then disconnects with Alice. |In this exanple,
the Repl aces header field [RFC3891] is inserted into the Refer-To UR
by Bob. Note that the Refer-To URI is the Contact URl returned by
Carol in the 200 K response F10. This ensures that only the correct
i nstance of Carol is reached. The presence of the gr URl paraneter
in the Contact URI in nmessage F10 indicates that the Contact URl is a
GRUW [CGRUU] and will be globally routabl e outside of the dial og.

Wt hout knowi ng the Contact URI is a gruu, Bob nmust be prepared, if
the triggered INVITE had failed, to retry the REFER with a Refer-To
URI of the URI used to reach Carol but with a Require: replaces
header escaped in the Refer-To header field, as discussed in the
transfer docunent [ TRANSFER].

Message Detail s
F1 INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
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CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i |l oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanmpl e.cone
Content-Length: O

F3 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=bob 2890844527 2890844527 IN I P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F4 ACK Alice -> Bob

ACK si ps: bob@lient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hXAbK74bf
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

/* Alice and Bob have established a session
Bob puts Alice on hold. */

F5 INVITE Bob -> Alice

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9hG4bKnashds7
Max- Forwar ds: 70
From Bob <sips: bob@i l oxi . exanpl e. conmp; t ag=23431
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 INVITE
Contact: <sips:bob@lient.bil oxi.exanpl e.conp; +si p. renderi ng="no"
Cont ent - Type: application/sdp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: repl aces
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN | P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com
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t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

F6 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7
;received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 I NVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844527 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O
a=rt pmap: 0 PCMJ 8000
a=recvonly

F7 ACK Bob -> Alice

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&X4bKnashds3
Max- Forwards: 70
From Bob <sips: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 ACK
Content-Length: O

/* Bob calls Carol. */
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F8 I NVI TE Bob -> Carol

I NVI TE si ps: carol @hi cago. exanpl e.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&4bKnash
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 28908445834 2890844834 IN | P4 client. bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 3458 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F9 180 Ringing Carol -> Bob

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&bKnash

;received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Call-1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 INVITE
Cont act: <sips: 39itp34kl kd@hi cago. exanpl e. conp
Content-Length: O

F10 200 OK Carol -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&X4bKnash

; received=192. 0. 2. 113

From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Cal |l -1D: sdjfdjfskdf @il oxi.exanpl e.com
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CSeq: 42 INVITE

Cont act: <si ps: 39i t p34kl kd@hi cago. exanpl e. com gr >

Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu

Cont ent - Type: application/sdp

Cont ent - Lengt h:

v=0

o=carol 2890844922 2890844922 IN | P4 client.chicago. exanpl e.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F11 ACK Bob -> Caro

ACK si ps: 39i t p34kl kd@hi cago. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashd5
Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Cal |l -1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 ACK
Content-Length: O

/* Bob puts Carol on hold. */

F12 I NvVI TE Bob -> Carol

I NVI TE si ps: 39i t p34kl kd@hi cago. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061

; branch=z9h&bKnashdsO
Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conr; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Call-1D: sdjfdjfskdf @il oxi.exanpl e. com
CSeq: 43 INVITE
Contact: <sips:bob@lient.biloxi.exanpl e.conp; +si p. renderi ng="no"
Al'low | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=bob 289084834 2890844835 IN I P4 client.biloxi.exanple.com
S=

c=IN I1P4 client.bil oxi.exanple.com

t=0 0

mrFaudi o 3458 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=sendonl y

F13 200 OK Carol -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&4bKnashdsO

; recei ved=192.0.2.113
From Bob <si ps: bob@i l oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Cal |l -1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 43 INVITE
Cont act: <si ps: 39i t p34kl kd@hi cago. exanpl e. conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=carol 2890844922 2890844923 IN I P4 client.chicago. exanpl e.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
a=recvonly

F14 ACK Bob -> Carol

ACK si ps: 39i t p34kl kd@hi cago. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnash334
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conr; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com
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CSeq: 43 ACK
Content-Length: O

/* Bob transfers Alice to Carol. */

F15 REFER Bob -> Alice

REFER si ps:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&4bKnashds2g

Max- Forwar ds: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1025 REFER

<al | OnelLi ne>
Ref er-To: <si ps: 39it p34kl kd@hi cago. exanpl e. con?Repl aces=
sdj f dj f skdf %0bi | oxi . exanpl e. con?3Bt o- t ag¥@8D5f 35a3
%3Bf rom t ag¥8D8675309&Requi r e=r epl aces>

</ al | OneLi ne>
Ref erred-By: <sips: bob@i |l oxi . exanpl e. conp
Contact: <sips:bob@lient.bil oxi.exanple.conr
Content-Length: O

F16 202 Accepted Alice -> Bob

SIP/2.0 202 Accepted
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9hG4bKnashds2g
;received=192. 0. 2. 113
From Bob <sips: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
Contact: <sips:alice@lient.atlanta.exanple.conr
CSeq: 1025 REFER
Content-Length: O

F17 NOTIFY Alice -> Bob

NOTI FY si ps: bob@l i ent. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf K
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i |l oxi . exanpl e. conp; t ag=23431
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Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 2 NOTI FY

Contact: <sips:alice@lient.atlanta.exanple.conp
Event: refer

Subscription-State: active; expires=60
Cont ent - Type: nessage/ si pfrag

Cont ent - Lengt h:

SIP/2.0 100 Trying

F18 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9h&4bK74bf K
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 NOTI FY
Content-Length: O

/* Alice establishes session with Carol, which replaces the
sessi on between Bob and Carol. */

F19 INVITE Alice -> Caro

I NVI TE si ps: 39i t p34kl kd@hi cago. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9hX4bKadf e4ko
To: Carol <sips: 39itp34kl kd@hi cago. exanpl e. cone
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.comnmp;tag=3461
Call-1D: 9435674543@t | ant a. exanpl e. com
CSeq: 1 INVITE
Requi re: repl aces
Ref erred-By: <si ps: bob@i | oxi . exanpl e. cone
Repl aces: sdj fdjf skdf @i | oxi . exanpl e. com
; to-tag=5f35a3; fromtag=8675309
Contact: <sips:alice@lient.atlanta.exanple.conp
Al'low | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=al i ce 2890844989 2890844989 IN I P4 client.atl anta. exanpl e. com
sS=

c=IN I1P4 client. atl anta. exanpl e. com

t=0 0

mrFaudi o 3458 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F20 200 OK Carol -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h4bKadf e4ko
; received=192. 0. 2. 103
To: Carol <sips:39itp34kl kd@hi cago. exanpl e. conp; t ag=f f 3a
From Alice <sips:alice@tlanta.exanple.comp;tag=3461
Call-1D: 9435674543@t | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <si ps: 39i t p34kl kd@hi cago. exanpl e. conp
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=carol 2890844221 2890844221 IN | P4 client.chicago. exanpl e.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mFaudi o 49172 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F21 ACK Alice -> Caro

ACK si ps: 39i t p34kl kd@hi cago. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h&4bKadf e4k U3
To: Carol <sips:39itp34kl kd@hi cago. exanpl e. conp; t ag=f f 3a
Max- Forwar ds: 70
From Alice <sips:alice@itlanta.exanple.conp;tag=3461
Call-1D: 9435674543@t | ant a. exanpl e. com
CSeq: 1 ACK
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
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Supported: replaces
Content-Length: O

/* Carol then disconnects from Bob. */

F22 BYE Carol -> Bob

BYE si ps: bob@lient. biloxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&4bK74bf E
To: Bob <sips: bob@i |l oxi . exanpl e. conk; t ag=8675309
Max- Forwar ds: 70
From Carol <sips:carol @hicago. exanpl e. conp; t ag=5f 35a3
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 1 BYE
Content-Length: O

F23 200 OK Bob -> Caro

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hxAbK74bf E
;received=192. 0. 2. 123
To: Bob <sips: bob@i | oxi . exanpl e. conr; t ag=8675309
From Carol <sips:carol @hicago. exanpl e. conp; t ag=5f 35a3
Call-1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 1 BYE
Content-Length: O

/[* Alice tells Bob that the call has been
successfully transferred. */

F24 NOTIFY Alice -> Bob

NOTI FY si ps: bob@l i ent. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 2N
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 3 NOTI FY
Event: refer
Subscription-State: term nated;reason=noresource
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Contact: <sips:alice@lient.atlanta.exanple.conp
Cont ent - Type: nessage/ si pfrag
Cont ent - Lengt h:

SIP/2.0 200 X
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h&4bKadf e4ko
; recei ved=192. 0. 2. 103
To: Carol <sips: 39itp34kl kd@hi cago. exanpl e. conp; t ag=f f 3a
From Alice <sips:alice@tlanta.exanple.comnp;tag=3461
Call-1D: 9435674543@t | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: 39itp34kl kd@hi cago. exanpl e. con®

F25 200 OK Bob -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 3 NOTI FY
Content-Length: O

/* Bob disconnects with Alice. */

F26 BYE Bob -> Alice

BYE sips:alice@lient.atlanta.exanple.comSIP/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds7P
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1026 BYE
Content-Length: O

F27 200 OK Alice -> Bob
SIP/2.0 200 K

Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bKnashds7P
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;received=192.0.2. 113

From Bob <si ps: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1026 BYE
Content-Length: O
2.6. Transfer - Instant Messaging
Alice Bob Caro

| | |

| INVITE F1 |

R |

| 180 Ringing F2 |

| <o | |

| 200 K F3 |

Commmmm e |

| ACK F4 |

[~ >| | |

| Both way RTP Established

| <::::::::::::>| |

| | MESSAGE F5

| e >

| | 200 X F6 |

| | <o |

| I N\VI TE Repl aces: A-B F7

R LR EEEEEES |

| 200 X F8 |

R L EEE PEEEEE >

| ACK F9 |

| oo |

| Bot h way RTP Established

<::::::::::::::::::::::::::::::::)|

| BYE F10 |

[~ > |

| 200 K F11 |

| <o | |
I

In this scenario,

Cct ober 2008

Alice and Bob establish a session between them

Bob wants Carol to take the call and so sends an Instant Message (I M
to Carol containing Alice’s URI and an enbedded Repl aces header
If Carol clicks on the URI, Carol’s SIP UA sends an INVITE to

field.
Alice,

Johnst on,

whi ch repl aces the session with Bob
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This scenario shows the use of the SIP MESSAGE [ RFC3428] nethod to
pass the URI. However, another | M protocol or other nethod coul d
have been used to pass the URI from Bob to Carol

Message Detail s

F1 INVITE Alice -> Bob
I NVI TE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z29hG4bK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9hG4bK74bf 9

; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.bil oxi.exanple.conr
Content-Length: O

Johnston, et al. Best Current Practice [ Page 72]



RFC 5359 SIP Service Exanpl es Cct ober 2008

F3 200 OK Bob -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
Contact: <sips:bob@lient.bil oxi.exanple.conr
CSeq: 1 INVITE
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY, MESSAGE
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN I P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F4 ACK Alice -> Bob

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hxAbK74r
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
CSeq: 1 ACK
Content-Length: O

/* Bob IMs Carol. */

F5 MESSAGE Bob -> Caro

MESSAGE si ps: carol @hi cago. exanpl e.com SI P/ 2.0

Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnash

Max- Forwar ds: 70
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From Bob <si ps: bob@il oxi.exanpl e. conp; tag=8675309

To: Carol <sips:carol @hi cago. exanpl e. conp

Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com

CSeq: 42 MESSAGE

Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY, MESSAGE
Supported: replaces

Cont ent - Type: text/htn

Cont ent - Lengt h:

<HTML>Do you want to take this call from
<al | OneLi ne>
<A HREF="si ps: a8342043f @t | ant a. exanpl e. com gr ?Repl aces=
12345600@t | ant a. exanpl e. con?3Bt 0-t ag¥8D3145678
9%8Bf rom t ag¥8D1234567&Requi r e=r epl aces" >
Alice</ A>?
</ al | OneLi ne>
</ HTML>

F6 200 OK Carol -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061

; branch=z9h&bKnash

;received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=5f 35a3
Call-1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 MESSACE
Cont act: <sips:carol @lient.chicago.exanpl e.conp
Allow | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY, MESSAGE
Supported: replaces
Content-Length: O

/* Carol takes the call from Bob. */

F7 INVITE Carol -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS pc. bil oxi.exanmpl e. com 5061

; branch=z9h&bK74HH
Max- Forwar ds: 70
From Carol <sips:carol @hicago. exanpl e. conp;tag=8675310
To: Alice <sips:a8342043f @t ant a. exanpl e. com gr >
Call-1D: 563456212@2. chi cago. exanpl e. com
CSeq: 1 INVITE
Require: repl aces
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Repl aces: 12345600@t | ant a. exanpl e. com
;1 0-tag=3145678; fromt ag=1234567
Cont act: <sips:carol @lient.chicago. exanpl e. conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY, MESSAGE
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=carol 2890843122 2890843122 IN I P4 client.chicago.exanple.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mFaudi o 5342 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

/* Alice matches the dialog information in the
Repl aces header and accepts the INVITE */

F8 200 OK Alice -> Caro

SIP/2.0 200 X
Via: SIP/2.0/TLS pc. bil oxi.exanpl e.com 5061
; branch=z9h&4bK74HH
; received=192. 0. 2. 114
From Carol <sips:carol @hicago. exanpl e. conp;tag=8675310
To: Alice <sips:a8342043f @t ant a. exanpl e. com gr>; t ag=131256
Call-1D: 563456212@2. chi cago. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: a8342043f @t | ant a. exanpl e. com gr >
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 289084543 289084543 IN I P4 client. atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49172 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
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F9 ACK Carol -> Alice

ACK si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS b2. bil oxi.exanpl e.com 5061
; branch=z9h&4bK7435
Max- Forwar ds: 70
From Carol <sips:carol @hicago. exanpl e. conp;tag=8675310
To: Alice <sips:a8342043f @t | ant a. exanpl e. com gr>; t ag=131256
Call-1D: 563456212@2. chi cago. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* RTP streans are established between Alice and Carol
Alice hangs up with Bob due to the Repl aces header field. */

F10 BYE Alice -> Bob

BYE si ps: bob@lient.biloxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z29hG4bK74bf
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; tag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F11 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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2.7. Call Forwarding Unconditiona

Alice Pr oxy Gat eway

Bob wants al

t
| | |
| INVITE F1 | |
TR P >] |
|
|

(181 Call 1s Being Forwarded) F3

o | ~ INVITE F4 |
| == >|

|
|
|
I
| | 180 Ri nging F5
|
|
|
|
|

S

ACK F9 |
| ------mm - - >| ACK F10
| e >
| Both way RTP Established
<:::::::::::::::::::::::::::::>|
| BYE F11 |
| -----mmm - - >| BYE F12
I >
| | 200 XK F13
| 200 K F14 | <------------- |
| <o | |
|

Cct ober 2008

calls forwarded to the Public Sw tched Tel ephone

Network (PSTN) (which is just another URI to the proxy server).
Alice calls Bob. The proxy server rewites the Request URI, and

forwards the INVITE to a Gateway.

Gat eway are not shown.

Note that the 181 Call

Detail s of messagi ng behind the

i s Being Forwarded response is shown as sent

by the proxy. Strictly speaking, the proxy is behaving as a user
agent in this case as a proxy cannot generate non-100 provisiona

responses.

Note al so that forwarding could be acconplished using a redirect (302
Moved Tenporarily response).
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Message Detail s

F1 INVITE Alice -> Proxy
I NVI TE si ps: bob@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conr
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F2 (100 Trying) Proxy -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F3 (181 Call is Being Forwarded) Proxy -> Alice

SIP/2.0 181 Call is Being Forwarded
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
; branch=z9h&xbK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=9214d
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Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

/* Proxy forwards call by rewiting Request-URI. */

F4 1 NVI TE Proxy -> Gat eway

I NVI TE si ps: +19727293660@wl. exanpl e. com user =phone SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. example.conmlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F5 180 Ringi ng Gateway -> Proxy

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z29hG4bK83749. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
; branch=z9h&xbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
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CSeq: 1 INVITE
Cont act: <sips: +19727293660@wl. exanpl e. com user =phone>
Content Length:0

F6 180 Ringing Proxy -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061

; branch=z29hG4bK74bf 9

; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:+19727293660@wl. exanpl e. com user =phone>
Content Length: O

F7 200 OK Gateway -> Proxy

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061

; branch=z9h4bK83749. 1

;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061

; branch=z9h&4bK74bf 9

; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:+19727293660@wl. exanpl e. com user =phone>
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

0=GATEWAY1 2890844527 2890844527 I N | P4 gat ewayone. exanpl e. com
S=

c=I N | P4 gat ewayone. exanpl e. com

t=0 0

mraudi o 3456 RTP/ AVP O

a=rtpmap: 0 PCMJ 8000
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F8 200 OK Proxy -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9hG4bK74bf 9

; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: +19727293660@wl. exanpl e. com user =phone>
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

0=GATEWAY1 2890844527 2890844527 I N | P4 gat ewayone. exanpl e. com
S=

c=I N | P4 gat ewayone. exanpl e. com

t=0 0

mraudi o 3456 RTP/ AVP 0

a=rtpmap: 0 PCMJ 8000

F9 ACK Alice -> Proxy

ACK si ps: +19727293660@wL. exanpl e. com user =phone SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9h&bK74bf 31
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F10 ACK Proxy -> Gat eway

ACK si ps: +19727293660@wLl. exanpl e. com user =phone SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bK83749ws. 1
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74bf 31
; recei ved=192. 0. 2. 103
Max- Forwar ds: 69
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 ACK

Content-Length: O

F11 BYE Alice -> Proxy

BYE si ps: +19727293660@wLl. exanpl e. com user =phone SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9h&xbK74bf Je
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F12 BYE Proxy -> Gat eway

BYE si ps: +19727293660@wl. exanpl e. conm user =phone SIP/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061

; branch=z9hG4bK83749GL
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061

; branch=z9hG4bK74bf Je

; recei ved=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F13 200 OK Gateway -> Proxy

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hxAbK83749Gl
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf Je
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=314159
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Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F14 200 OK Proxy -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9hG4bK74bf Je
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

Johnston, et al. Best Current Practice [ Page 83]



RFC 5359 SIP Service Exanpl es Cct ober 2008
2.8. Call Forwarding - Busy
Alice Pr oxy User Bl User B2
| | |
| I NVI TE F1 | | |
| ------mm - - >| INVITE F2 | |
| | [EEEEEEEEEEEEE > |
| (100 Trying) F3 | | |
| <------memae-- - | 486 Busy F4 |
| | <o | |
| | ACK F5 | |
| N Rt > |
| (181 Call is Being Forwarded) F6
SRR TR | | | NVI TE F7 |
| [~ >
| | | 180 Ringing F8
| | <o |
| 180 Ringing F9 | | |
SRR T | | 200 X F10
| | e |
| 200 &K F11 | | |
| < | | |
| ACK F12 | | |
| ------mm - - >| | ACK F13 |
| | <o >
| Bot h way RTP Establ i shed
| BYE F14 | | |
| -----mmm - - >| | BYE F15 |
| [ o >
| | | 200 XK F16 |
| 200 K F17 SRR L R |
[ <ommeneee | | |

Johnst on,

Bob wants calls to Bl forwarded to B2 if Bl is busy (this information

is known to the proxy). Alice calls Bl

pl aces call to B2.

Bl is busy,

Message Detail s
F1 INVITE Alice -> Proxy

I NVI TE si ps: bob@i | oxi . exanmpl e.com SIP/ 2.0

Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&4bK74bf 9

Max- Forwards: 70

et al. Best Current Practice
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000

F2 INVITE Proxy -> Bl

I NVI TE si ps: bob@l i ent. bil oxi . exanpl e.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h4bK83749. 1
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client. atl anta. exanpl e. com
S=

c=IN1P4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
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F3 (100 Trying) Proxy -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F4 486 Busy Here Bl -> Proxy

SIP/2.0 486 Busy Here
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conP; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F5 ACK Proxy -> Bl

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bkK83749. 1
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F6 (181 Call is Being Forwarded) Proxy -> Alice
SIP/2.0 181 Call is Being Forwarded
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

: branch=z9h&bK74bf 9
;received=192. 0. 2. 103
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; tag=9214d

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Content-Length: O

/* The proxy now forwards the call to B2. */

F7 I NVITE Proxy -> B2

I NVI TE si ps: bob@l i ent 2. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bK83749. 2
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9h&4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F8 180 Ri nging B2 -> Proxy

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hx4bK83749. 2
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
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To: Bob <sips: bob@i | oxi . exanpl e. conp; tag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Cont act: <sips:bob@lient?2.bil oxi.exanple.conr
Content-Length: O

F9 180 Ringing Proxy -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: bob@lient?2.bil oxi.exanple.conr
Content-Length: O

F10 200 OK B2 -> Proxy

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4bK83749. 2
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: bob@lient?2.bil oxi.exanple.conr
Al low. I NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN I P4 client2.biloxi.exanple.com
S=

c=IN I P4 client2.biloxi.exanple.com

t=0 0

nmraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000
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F11 200 OK Proxy -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: bob@lient?2.bil oxi.exanple.conr
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN I P4 client2.biloxi.exanple.com
S=

c=IN I P4 client2.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F12 ACK Alice -> Proxy

ACK si ps: bob@l i ent 2. bil oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf X
Rout e: <si ps:ssl. exanple.comlr>
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F13 ACK Proxy -> B2

ACK si ps: bob@l ient2. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bK83731
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9h&4bK74bf X
; recei ved=192. 0. 2. 103
Max- Forwar ds: 69
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 ACK

Content-Length: O

/* RTP streans are established between Alice and B2. */

/* Alice eventually hangs up with User B2. */

F14 BYE Alice -> Proxy

BYE si ps: bob@lient2. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9hG4bK74bWi
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F15 BYE Proxy -> B2

BYE si ps: bob@l i ent 2. bi | oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hxAbK837493
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hxAbK74bW
; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conk; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F16 200 OK B2 -> Proxy

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK837493
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
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; branch=z9hxAbK74bW

; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F17 200 OK Proxy -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hxAbK74bW
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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2.9. Call Forwarding - No Answer
Alice Pr oxy User Bl User B2

| |
| INVITE F1 |
--------------- > INVITE F2 |

I

I

I

I

I

|

| | CANCEL F6

I

| | 200 K F7

| | L

| | 487 F8

I | <------------- I

| | ACK F9 |

| I EEEEEEEE >|

| (181 Call is Being Forwarded) F10

(SRR | | | NVI TE F11

| | o >
| | | 180 Ringing F12

| 180 Ringing F13| <------mmmmmm i
| <----mmmimaem - - | | 200 K F14

I | <-mmmmmmm e I
| 200 K F15 | | |
| <----mmmmeoeoe I I I
| ACK F16 | | |
[----mmmmm - - >| | ACK F17 |
| |- >
| Bot h way RTP Establ i shed
<:::::::::::::::::::::::::::::::::::::::::::::::::>|
| BYE F18 | | |
[-------m - >| | BYE F19 |
| |- >
| | | 200 &K F20 |
| 200 K F21 RS R |
<o | | |

Bob wants calls to Bl forwarded to B2 if Bl is not answered
(information is known to the proxy server). Alice calls Bl and no
one answers. The proxy server then places the call to B2.
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Message Detail s
F1 INVITE Alice -> Proxy

I NVI TE si ps: bob@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low. I NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F2 INVITE Proxy -> Bl

I NVI TE si ps: bob@lient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bK83749. 1
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=
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c=IN IP4 client.atl anta. exanpl e. com
t=0 0

mraudi o 49170 RTP/ AVP 0O

a=rt pmap: 0 PCMJ 8000

F3 (100 Trying) Proxy -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F4 180 Ringing Bl -> Proxy

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content-Length: O

F5 180 Ringing Proxy -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
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Contact: <sips:bob@lient.biloxi.exanple.conp
Content-Length: O

/* Bl rings until a configurable timer expires in the proxy. The
proxy sends Cancel and proceeds down the |list of routes. */

F6 CANCEL Proxy -> Bl

CANCEL si ps: bob@l i ent. bi |l oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F7 200 OK Bl -> Proxy

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bK83749. 1
;received=192.0.2.54
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=329d823
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F8 487 Request Termi nated Bl -> Proxy

SIP/ 2.0 487 Request Terni nated
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O
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F9 ACK Proxy -> Bl

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK83749. 1
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F10 (181 Call is Being Forwarded) Proxy -> Alice

SIP/2.0 181 Call is Being Forwarded
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
;received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=9214d
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F11 I NVITE Proxy -> B2

I NVI TE si ps: bob@l i ent 2. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4bK83749. 2
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=
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c=IN IP4 client.atl anta. exanpl e. com
t=0 0

mraudi o 49170 RTP/ AVP 0O

a=rt pmap: 0 PCMJ 8000

F12 180 Ringing B2 -> Proxy

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z29hG4bK83749. 2
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. example.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conP; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient?2. biloxi.exanple.conm
Content-Length: O

F13 180 Proxy -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: bob@lient?2.bil oxi.exanple.conr
Content-Length: O

F14 200 OK B2 -> Proxy

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bK83749. 2
;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
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Recor d- Rout e: <si ps: ssl. exanple.com|r>

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips: bob@lient?2.bil oxi.exanple.conr

Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN I P4 client2.biloxi.exanple.com
S=

c=IN I P4 client2.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F15 200 OK Proxy -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips: bob@lient?2.bil oxi.exanple.conr
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN I P4 client2.biloxi.exanple.com
S=

c=IN I P4 client2.biloxi.exanple.com

t=0 0

nmrFaudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F16 ACK Alice -> Proxy

ACK si ps: bob@l i ent 2. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
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; branch=z9hG4bK74bf 3
Rout e: <sips:ssl.exanple.comlr>
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F17 ACK Proxy -> B2

ACK si ps: bob@l i ent2. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK8374. 1
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 3
; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* RTP streans are established between Alice and B2.
Al'i ce hangs up with User B2. */

F18 BYE Alice -> Proxy

BYE si ps: bob@lient2. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z29hG4bK74b3f
Rout e: <sips:ssl.exanmple.comlr>
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F19 BYE Proxy -> B2
BYE si ps: bob@l i ent 2. bi | oxi.exanple.com SIP/2.0

Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK837. 1
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Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74b3f
; recei ved=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conP; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F20 200 OK B2 -> Proxy

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h(4bK837. 1
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&AbK74b3f
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F21 200 OK Proxy -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&AbK74b3f
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O
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2.10. 3-Way Conference - Third Party |Is Added

Alice Bob Caro

| INVITE F1 | |
ST |
| 180 Ringing F2 |

| <emmeenenaeens | |
| 200 K F3 | |
| < mmmn s | |
| ACK F4 |

[ nme e > |
| RTP | |
<::::::::::::::>| |
| INITEF5 | |
| <emmenneeea e | |
| 200 OK F6 | |
[ nmmmne e > |
| ACK F7 |

| <ommmmm e | INITE F8 |
| [eeeemeeeeees >
| | 180 F9 |
| e |
| | 200 OK F10 |
| | <-----mmme -
| | ACK F11 |
| R >
| | RTP |
| | <::::::::::::>|

In this scenario, Alice and Bob are in a 2-party call (session) when
Bob wi shes to add Carol into the conversation. Bob is capable of
nmedia mixing in a 3-party call. Bob first sends a re-INVITE to
Alice, changing Contact URIs to one that indicates Bob's m xer and
acts like a focus. As a result, Bob includes the "isfocus" feature
tag [ RFC3840] as described in [RFC4579]. Bob then INVITEs Caro
using the same Contact URI. Note that Bob could wait to re-INVITE
Alice until after Carol has answered. Bob could also put Alice on
hol d before calling Carol

Message Detail s
F1 INVITE Alice -> Bob
I NVI TE si ps: bob@i | oxi . exanmpl e.com SIP/ 2.0

Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&4bK74bf 9
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Max- Forwar ds: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: b54gh42f 5@i | oxi . exanpl e. conp
Content-Length: O

F3 200 OK Bob -> Alice
SIP/2.0 200 K

Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z29hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips: b54gh42f 5@i | oxi . exanpl e. con
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
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Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F4 ACK Alice -> Bob

ACK si ps: b54gh42f 5@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hxAbK74bf L
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i |l oxi . exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Alice and Bob have established a session
Bob re-INVI TEs, changing Contact URIs. */

F5 INVITE Bob -> Alice

I NVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashds
Max- Forwar ds: 70
From Bob <si ps: bob@il oxi . exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 INVITE
Cont act: <sips: bob-M xer @l ient. bil oxi.exanple.conp;isfocus
Cont ent - Type: application/sdp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN I P4 client.bil oxi.exanple.com
S=
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c=IN IP4 client.bil oxi.exanple.com
t=0 0

mraudi o 49172 RTP/ AVP 0

a=rt pmap: 0 PCMJ 8000

F6 200 OK Alice -> Bob
SIP/2.0 200 K

Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9h&bKnashds7
;received=192. 0. 2. 113
From Bob <si ps: bob@il oxi.exanpl e. conmp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F7 ACK Bob -> Alice

ACK sips:alice@lient.atlanta.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bKnash3G
Max- Forwards: 70
From Bob <sips: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 ACK
Content-Length: O

/* Bob calls Carol. */
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F8 I NVI TE Bob -> Carol

I NVI TE si ps: carol @hi cago. exanpl e.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashJf d
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 INVITE
Cont act: <sips: bob-M xer @l ient. bil oxi.exanple.conp;isfocus
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 28908445834 2890844834 IN | P4 client. bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 48174 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F9 180 Ringing Carol -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&bKnashJf d

;received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. con®; t ag=341313
Call-1D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 INVITE
Contact: <sips:carol @lient.chicago.exanpl e.conp
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F10 200 OK Carol -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashJf d
;recei ved=192. 0. 2. 113
From Bob <si ps: bob@il oxi.exanpl e. conk; tag=8675309
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To: Carol <sips:carol @hi cago. exanpl e. conp; tag=341313
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com

CSeq: 42 INVITE

Cont act: <sips:carol @lient.chicago.exanpl e. conr

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=carol 2890844922 2890844922 IN I P4 client.chicago.exanple.com
S=

c=IN I P4 client.chicago. exanple.com

t=0 0

mraudi o 3456 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000

F11 ACK Bob -> Caro

ACK si ps:carol @l i ent.chicago. exanple.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9h&4bKnash431
Max- Forwards: 70
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. con»; t ag=341313
Cal | -1 D: sdjfdjfskdf @il oxi.exanpl e.com
CSeq: 42 ACK
Content-Length: O

/* Bob’s m xer now m xes nedia fromboth Alice and Caro
to create the 3-way conference. */
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2.11. 3-Way Conference - Third Party Joins
Alice Bob Caro

| I N\VI TE F1 |

el |

| 180 Ringing F2 |

| < | |

| 200 X F3 |

| <o |

| ACK F4 |

EEREREEEEELEEEE >| |

| RTP | O

| <::::::::::::::>| | NVI TE Joi n: A-B F5

| | <o |

| | 180 F6 |

| EEEEEREEEEEEE >

| | N\VI TE F7 | |

| <o | |

| 200 X F8 |

|- > |

| ACK F9 |

| <o | |

| | 200 K F10

| |- >

| | ACK F11

| | <o |

| | RTP |

| | <::::::::::::>|
In this scenario, Alice and Bob are in a 2-party call and Caro
wi shes to join, resulting in a 3-party call. Carol could have
| earned Bob’'s dialog identifier using some non-SIP nmeans, or possibly
froma NOTIFY with the dial og package sent by Bob. Carol sends an

I NVI TE to Bob containing a Join header
Bob re-INVITEs Alice to switch to focus nbode and

Ali ce and Bob.

identifying the d

al og bet ween

i ncludes the "isfocus" feature tag [ RFC3840] as described in

[ RFC4579] .
3-way call.

Message Detail s

F1 INVITE Alice -> Bob

Bob then accepts the INVITE from Car ol

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061

: branch=z9h&bK74bf 9
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Max- Forwar ds: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: b54gh42f 5@i | oxi . exanpl e. conp
Content-Length: O

F3 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: b54gh42f 5@i | oxi . exanpl e. conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
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Supported: replaces, join, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN I P4 client.biloxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F4 ACK Alice -> Bob

ACK si ps: b54gh42f 5@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&xbK74bf 6
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i |l oxi . exanpl e. conmp; t ag=23431
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Alice and Bob have established a session
Carol requests to join the session. */

F5 I NVITE Carol -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9hG4bKnashds7
Max- Forwar ds: 70
From Carol <sips:carol @hicago. exanpl e. conp;tag=8675309
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 452k499sk@hi cago. exanpl e. com
CSeq: 99 INVITE
Cont act: <sips:carol @lient.chicago.exanpl e. conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, join
Joi n: 12345600@at | ant a. exanpl e. com fromt ag=1234567; t o-t ag=23431
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=carol 2890844922 2890844922 IN | P4 client.chicago. exanpl e.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F6 180 Ringing Bob -> Caro

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h&X4bKnashds?7
; recei ved=120.
From Carol <sips:carol @hicago. exanpl e. conr;tag=8675309
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=0982
Cal |l -1D: 452k499sk@hi cago. exanpl e. com
CSeq: 99 INVITE
Cont act: <sips: bob-M xer @l ient. bil oxi.exanple.conp;isfocus
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Content-Length: O

F7 INVITE Bob -> Alice

INVI TE sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashdyKL
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conmp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 INVITE
Cont act: <sips: bob-M xer @l ient.bil oxi.exanple.conp;isfocus
Cont ent - Type: application/sdp
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, join, gruu
Cont ent - Lengt h:

v=0

o=bob 2890844527 2890844528 IN | P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.biloxi.exanple.com

t=0 0

mraudi o 49172 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000
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F8 200 OK Alice -> Bob
SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashdyKL
; recei ved=192.0. 2. 113
From Bob <si ps: bob@il oxi . exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 I NVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000

F9 ACK Bob -> Alice

ACK sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnash3g
Max- Forwar ds: 70
From Bob <si ps: bob@il oxi.exanpl e. conp; t ag=23431
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1024 ACK
Content-Length: O

F10 200 OK Bob -> Caro

SIP/2.0 200 K
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h&bKnashds7
; recei ved=120.
From Carol <sips:carol @hicago. exanpl e. conr;tag=8675309
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=0982
Call-1D: 452k499sk@hi cago. exanpl e. com
CSeq: 99 INVITE
Cont act: <sips: bob-M xer @l ient.bil oxi.exanple.conp;isfocus
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Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, join, gruu

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=bob 28908445834 2890844834 IN | P4 client.biloxi.exanple.com
S=

c=IN IP4 client.biloxi.exanple.com

t=0 0

nmraudi o 48174 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F11 ACK OK Carol -> Bob

ACK si ps: bob-M xer @l i ent. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS chi cago. exanpl e. com 5061
; branch=z9h&bKnash4&
Max- Forwards: 70
From Carol <sips:carol @hicago. exanpl e. conp;tag=8675309
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=0982
Cal |l -1D: 452k499sk@hi cago. exanpl e. com
CSeq: 99 ACK
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, join
Content-Length: 0
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2.12. Find-M

Alice Pr oxy User User User User
Bl B2 B3 B4
| | | | | |
| I NVI TE F1 | | | | |
[ === >| INVITE F2 | | |
| | [EEEEEEEEEEEEE > | | |
| (100 Trying) F3 | o | | | |
| <-----cmaeme- | 180 Ri ngi ng F4| | |
| o | < | | | |
| 180 Ringing F5 | | | |
| < | | | | | |
| | Ti meout | | |
| | | | | |
| | CANCEL F6 | | |
| |- >| | | |
| | 200 XK F7 | | |
| | <o | | | |
| | 487 F8 | | | |
| | <o | | | |
| | ACK F9 | | | |
| |- >| | | |
| | I N\VI TE F10 | | |
| [ <o >| | |
| | 480 Not Logged In F11] |
| | <o | |
| | ACK F12 | |
| |- > | |
| | I N\VI TE F13 | |
| e > |
| | 486 Busy Here Fl14 |
| | <o | |
| | ACK F15 |
| | oo > |
| | I NVI TE F16 |
| R e EREL R EEEEEE >
| 180 Ringing F17
| 180 F18 SR R T R
| <---emmmeeee - | 200 &K F19
| 200 &K F20 SRR R T T
| < |
| ACK F21 | |
[ === - >| ACK F22 |
| SRRt >
| Bot h way RTP Established
|<::::::::::::::::::::::::::::::::::::::::::::::::::>|
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| BYE F23 |
| BYE F24 | < m e e oo |
| <o |
| 200 K F25 | |
R TR >| 200 K F26 |
| [ oo >|
| | |
Alice’s call to Bob will result in an attenpt to | ocate Bob by

calling locations froma list of contacts. The location to answer
the call becones the active set; no other sets may join the call

Wiile this fl ow shows a sequential search, the search could be
acconpl i shed using parallel forking.

Message Detail s
F1 INVITE Alice -> Proxy

I NVI TE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0

Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9hG4bK74bf 9

Max- Forwards: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567

To: Bob <sips: bob@i | oxi . exanpl e. conr

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN1P4 client.atl anta. exanpl e. com

t=00

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F2 INVITE Proxy -> Bl

I NVI TE si ps: bob@lient. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bkK83749. 1
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
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Recor d- Rout e: <si ps: ssl. exanple.com|r>

Max- Forwar ds: 69

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp
Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=00

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F3 (100 Trying) Proxy -> Alice

SIP/2.0 100 Trying
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F4 180 Ringing Bl -> Proxy

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z29hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.comlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content-Length: O
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F5 180 Ringing Proxy -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Content-Length: O

/* Bl rings until a configurable timer in the proxy
expires. The proxy then sends Cancel and proceeds down
the list of routes. */

F6 CANCEL Proxy -> Bl

CANCEL si ps: bob@l i ent. bi | oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F7 200 OK Bl -> Proxy

SIP/2.0 200 X
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9h4bK83749. 1
;received=192.0.2.54
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F8 487 Request Termi nated Bl -> Proxy

SIP/ 2.0 487 Request Terni nated

Johnston, et al. Best Current Practice [ Page 116]



RFC 5359 SIP Service Exanpl es Cct ober 2008

Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4bK83749. 1
;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F9 ACK Proxy -> Bl

ACK si ps: bob@l ient.bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hAbK83749. 1
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conr; t ag=765432
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F10 I NVITE Proxy -> B2

I NVI TE si ps: bob@l i ent 2. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4bK83749. 2
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.comlr>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

Johnston, et al. Best Current Practice [ Page 117]



RFC 5359 SIP Service Exanpl es Cct ober 2008

t=0 0
mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F11 480 Not Logged In B2 -> Proxy

SIP/2.0 480 Not Logged In
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h(&4bK83749. 2
; recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
; branch=z9h&xbK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314756
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F12 ACK Proxy -> B2

ACK si ps: bob@l ient2. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hx4bK83749. 2
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanmpl e. conp; t ag=314756
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F13 INVITE Proxy -> B3

I NVI TE si ps: bob@l i ent 3. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z29hG4bkK83749. 3
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
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Contact: <sips:alice@lient.atlanta.exanple.conp
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F14 486 Busy Here B3 -> Proxy

SIP/2.0 486 Busy Here
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hxAbK83749. 3
;received=192.0.2.54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F15 ACK Proxy -> B3

ACK si ps: bob@l i ent 3. bi | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z29hG4bK83749. 3
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; tag=7654321
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F16 I NVITE Proxy -> B4
I NVI TE si ps: bob@l i ent 4. bi | oxi . exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061

; branch=z29hG4bK83749. 4
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
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; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanpl e.com|r>
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN | P4 client.atl anta. exanpl e. com
sS=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F17 180 Ringing B4 -> Proxy

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS ssl. exanpl e.com 5061
; branch=z9hG4bK83749. 4
;received=192.0.2.54
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanple.com|r>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; tag=7137136
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips:bob@lient4.bil oxi.exanple.conr
Content-Length: O

F18 180 Ringing Proxy -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conk; tag=7137136

Johnston, et al. Best Current Practice [ Page 120]



RFC 5359 SIP Service Exanpl es Cct ober 2008

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Cont act: <sips: bob@lient4. biloxi.exanple.comnm
Content-Length: O

F19 200 OK B4 -> Proxy

SIP/2.0 200 &K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9h(4bK83749. 4
;recei ved=192. 0. 2. 54
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. example.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conk; tag=7137136
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient4. biloxi.exanple.conm
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client4.bil oxi.exanple.com
S=

c=IN I P4 client4. biloxi.exanple.com

t=0 0

mrFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F20 200 OK Proxy -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
Recor d- Rout e: <si ps: ssl. exanmple.conmlr>
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conk; tag=7137136
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient4. biloxi.exanple.conm
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

Johnston, et al. Best Current Practice [ Page 121]



RFC 5359 SIP Service Exanpl es Cct ober 2008

v=0

o=bob 2890844527 2890844527 IN | P4 client4.biloxi.exanple.com
S=

c=IN I P4 client4. bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F21 ACK Alice -> Proxy

ACK si ps: bob@l ient4. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hXAbK74bf
Rout e: <sips:ssl.exanple.comlr>
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conk; tag=7137136
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F22 ACK Proxy -> B4

ACK si ps: bob@l i ent 4. bi |l oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hG4bK8374
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hXAbK74bf
; received=192. 0. 2. 103
Max- Forwar ds: 69
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp;tag=7137136
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* RTP streans are established between Alice and B4. */

/* User B4 hangs up with Alice. */

F23 BYE B4 -> Proxy
BYE sips:alice@lient.atlanta. exanple.comSIP/2.0

Via: SIP/2.0/TLS client4. bil oxi.exanple.com 5061
; branch=z9h&bKnashds7
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Rout e: <si ps:ssl. exanple.comlr>

Max- Forwards: 70

From Bob <sips: bob@il oxi.exanpl e. comp; t ag=7137136
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 BYE

Content-Length: O

F24 BYE Proxy -> Alice

BYE sips:alice@lient.atlanta. exanple.comSIP/2.0
Via: SIP/2.0/TLS ssl. exanpl e.com 5061

; branch=z9hG4bK83754
Via: SIP/2.0/TLS client4.bil oxi.exanple.com 5061

; branch=z9h&4bKnashds7

; recei ved=192. 0. 2. 105
Max- Forwar ds: 69
From Bob <sips: bob@il oxi.exanpl e.conp;tag=7137136
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 BYE
Content-Length: O

F25 200 OK Alice -> Proxy

SIP/2.0 200 K
Via: SIP/2.0/TLS ssl. exanpl e. com 5061
; branch=z9hxAbK83754
;received=192.0.2.54
Via: SIP/2.0/TLS client4. bil oxi.exanple.com 5061
; branch=z9hG4bKnashds7
; recei ved=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. conp; tag=7137136
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 BYE
Content-Length: O

F26 200 OK Proxy -> B4

SIP/2.0 200 K
Via: SIP/2.0/TLS client4.bil oxi.exanple.com 5061
; branch=z9h&4bKnashds7
; recei ved=192. 0. 2. 105
From Bob <si ps: bob@il oxi . exanpl e. conp; tag=7137136
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To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 BYE

Content-Length: O
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2.13. Call Managenment (lnconing Call Screening)

Announcenent
Alice Pr oxy Bob Server

| |

| INVI TE F1

R >

| 305 Use Proxy F2

I R

| ACK F3 |

[ mm o >

| I NVI TE F4

N
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

—_——————— e —————

| ACK F6 |

|-----mmmmom o >|

| | N\VI TE F7

R EEEEREEEEE R 1

| 403 Screening Failure (Terminating) Error-Info: URl F8
| <o | |
| ACK F9 | |
|-----mmmmm e >| |
| I NVI TE F10 | |
R LR LR LR >|
| 200 K F11 | | |
| --mmmmmr e >|
| ACK F12 | |
|- >|
| Announcenent Played to Caller |
| BYE F13

R e e R e R EEEPEEEEEREE |
| 200 X F14

R e e >

Bob has an incom ng call screening list; Alice is included on the
list of addresses fromwhich Bob will not accept calls. Alice
attenpts to call Bob. Messages Fl1, F2, and F3 are included to show
that Bob does not accept |INVITEs that have not been screened by the

pr oxy.

Note that call screening cannot be done using the From header --
i nstead sonme form of authentication credentials nust be used.
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The screening proxy inserts an announcerment URI in an Error-Info
header field, which Alice accesses by sending an INVITE to listen to
the Announcenent. The Announcenent Server uses the autonmaton and
rendering feature tags in F12 and F13 to indicate that it is a nedia
server only capabl e of playing announcenents.

Message Detail s
F1L INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta.exanple.com 5061
; branch=z9h&xbK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low. I NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

/* Bob only accepts INVITEs that have been screened
by the proxy. */

F2 305 Use Proxy Bob -> Alice

SIP/2.0 305 Use Proxy
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z29hG4bK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=342123
Call-1D: 12345600@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Contact: <sips:ssl.exanple.conp
Content-Length: O
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F3 ACK Alice -> Bob

ACK si ps: bob@i | oxi . exanple.com SIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=342123
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Aretries the call through the proxy. */

F4 INVITE Alice -> Proxy 1

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&4bK74bf 0
Max- Forwards: 70
Rout e: <si ps: ssl. exanpl e. conp
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN1P4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

/* Proxy 1 challenges Alice for authentication. */

F5 407 Proxy Authentication Required Proxy 1 -> Alice

SIP/2.0 407 Proxy Authentication Required

Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&4bK74bf 0
; recei ved=192. 0. 2. 103
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=7886765
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Proxy- Aut henti cat e: Di gest real n="exanpl e. cont
nonce="ea9c8e88df 84f 1cec434laeb6cbhe5a359"
gop="aut h", nc=00000001, cnonce="0a4f113b",
opaque="", stal e=FALSE, al gorithm=NMD5
Content-Length: O

F6 ACK Alice -> Proxy 1

ACK si ps: bob@i | oxi . exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z29hG4bK74bf 0
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=7886765
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 ACK
Content-Length: O

/* Alice responds by sending an INVITE with authentication
credentials init. */

F7 INVITE Alice -> Proxy 1

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&AbK74bf 2
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 3 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Proxy- Aut hori zation: Digest usernane="alice",
real m=" exanpl e. comi', qop=aut h,
nc=00000001, cnonce="4gr84543ft2",
nonce="ae9137belc87d175c2dd63302a0d6e0a"
opaque="", uri ="sips: bob@i | oxi . exanpl e. cont
response="bbaec39f 943bdcbh3620d90af c548a45c"
Al low [|NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=al i ce 2890844526 2890844526 IN | P4 client. atl anta. exanpl e. com
sS=

c=IN I1P4 client. atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F8 403 Screening Failure (Term nating) Proxy 1 -> Alice

SIP/ 2.0 403 Screening Failure (Term nating)
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&AbK74bf 2
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanmpl e. conp; t ag=ff e254
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 3 INVITE
Error-Info: <sips:screen-fail-termann@rs. bil oxi.exanpl e. conp
Content-Length: O

F9 ACK Alice -> Proxy 1

ACK si ps: bob@i | oxi . exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z29hG4bK74bf 2
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=ffe254
Call-1D: 12345600@at | ant a. exanpl e. com
Proxy- Aut hori zati on: Digest usernane="alice",
real m=" exanpl e. com', nonce="ae9137belc87d175c2dd63302a0d6e0a",

opaque="", uri ="si ps: bob@i | oxi . exanpl e. cont
response="bbaec39f 943bdch3620d90af c548a45c"
CSeq: 3 ACK

Content-Length: O

/* To hear the recording, Alice connects to the Error-Info URI. */

F10 INVITE Alice -> Proxy 1

I NVI TE si ps:screen-fail-termann@rs. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9hG4bK74Dbf |
Max- Forwards: 70
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From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 4 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp

Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000

F11 200 OK Announcenent Server -> Proxy 1

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74Dbf |
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=234934
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 4 INVITE
Cont act: <sips: ns. bil oxi.exanpl e. conr
; aut omat on; +si p. renderi ng="no"
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=annc 2890844543 2890844543 | N | P4 announce. bi | oxi . exanpl e. com
S=

c=I N | P4 announce. bi | oxi . exanpl e. com

t=0 0

mraudi o 49174 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000
F12 ACK Alice -> Announcement Server
ACK si ps: nms. bi |l oxi . exanmple.com SIP/ 2.0

Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74b32
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Max- Forwar ds: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=234934
Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 4 ACK

Content-Length: O

/* Announcenent Server plays announcenent then di sconnects. */

F13 BYE Announcenent Server -> Alice

BYE sips:alice@lient.atlanta. exanple.comSIP/2.0
Via: SIP/2.0/TLS announcenent . exanpl e. com 5061
; branch=z9hG4bK74bKS
Max- Forwar ds: 70
From Bob <sips: bob@i |l oxi . exanpl e. com; t ag=234934
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2334 BYE
Content-Length: O

F14 200 OK Alice -> Announcenent Server

SIP/2.0 200 K
Via: SIP/2.0/TLS announcenent . exanpl e. com 5061
; branch=z9h&4bK74bKS
; recei ved=192. 0. 2. 103
From Bob <si ps: bob@il oxi . exanpl e. conp; t ag=234934
To: Alice <sips:alice@tlanta.exanple.conp;tag=1234567
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2334 BYE
Content-Length: O
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2.14. Call Managenent (Qutgoing Call Screening)
Alice Pr oxy Bob
| | |
| I NVITE F1 |
--------------- >| . . |
| 407 Proxy Authentication F2
| <------eo----- | |
| ACK F3 |
|------m-o- - >| |
| | N\VI TE F4 |
R EEEEREEEEE R o
| 403 Screening Failure (Oiginating) F5
| <------eoo---- | |
| ACK F6 |
|-----mmmmm- - >| |
| | |
Al'i ce has an outgoing call screening list; Bob is included on the
list of addresses to which Alice will not be able to place a call
Alice attenpts to call Bob
Al'ice could establish a session to listen to the announcenent in the
Error-1nfo header field.
Message Detail s
F1 INVITE Alice -> Proxy 1
I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Cont ent - Type: application/sdp
Cont ent - Lengt h:
v=0
o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=
c=IN1P4 client.atl anta. exanpl e. com
t=0 0
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mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

/* Proxy 1 challenges Alice for authentication. */

F2 407 Proxy Authentication Required Proxy 1 -> Alice

SIP/2.0 407 Proxy Authentication Required

Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
; received=192. 0. 2. 103

From Alice <sips:alice@tlanta.exanple.conp;tag=1234567

To: Bob <si ps: bob@i | oxi . exanpl e. conp; t ag=90210

Call-1D: 12345600@at | ant a. exanpl e. com

CSeq: 1 INVITE

Proxy- Aut henti cat e: Di gest real n="exanpl e. cont
nonce="ea9c8e88df 84f 1cec434laeb6cbhe5a359"
gop="aut h", nc=00000001, cnonce="0a4f113b",
opaque="", stal e=FALSE, al gorithm=NMD5
Content-Length: O

F3 ACK Alice -> Proxy 1

ACK si ps: bob@i | oxi . exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conP; t ag=90210
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Alice responds be sending an INVITE with authentication
credentials init. */

F4 INVITE Alice -> Proxy 1

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74b4
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
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CSeq: 2 INVITE

Contact: <sips:alice@lient.atlanta.exanple.conp
Proxy- Aut hori zation: Digest usernanme="alice", real n="exanple.cont
nonce="cb360af c54bbaec39f 943bd820d9a45c", opaque="",
uri ="si ps: bob@i | oxi . exanpl e. cont
response="b9d2e5bcdec9f 69ab2a9b44f 270285a6"

Al low [INVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=INIP4 client.atl anta. exanpl e. com

t=0 0

mraudi o 49170 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F5 403 Screening Failure (Oiginating) Proxy 1 -> Alice

SIP/ 2.0 403 Screening Failure (Oiginating)
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&xbK74b4
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. conmp; t ag=18017
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 INVITE
Error-1nfo: <sips:screen-fail-orig-ann@nnouncenent. exanpl e.conp
Content-Length: O

F6 ACK Alice -> Proxy 1

ACK si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74b4
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=18017
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 2 ACK
Proxy- Aut hori zation: Digest username="alice", real m="exanple.cont
nonce="cbh360af c54bbaec39f 943bd820d9a45c", opaque="",
uri ="sips: bob@i | oxi . exanpl e. cont
response="b9d2e5bcdec9f 69ab2a9b44f 270285a6"
Content-Length: O
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2.15. Call Park

Alice Bob Par k Server Car ol
| | | |
| INVITE F1 | | |
ESTREREREEeLy | |
| 180 Ringing F2| | |
ESCPECLIEEEeE | | |
| 200 K F3 | | |
EIREPEREEREE D | |
| ACK F4 | | |

ceoeseeoooes3 | |
| RTP Media | | |
| <====—========> | |
| Bob Parks Call |
| | REFER Refer-To: A F5 |
I e > |
| | 202 F6 | |
| | ereceenaees | |
| | NOTI FY F7 | |
| EREPECEEEErEE |
| | 200 F8 | |
I et > |
| INVITE F9 Repl aces: B | |
R SCTPEPELES | |
| 200 &K F10 | |
R R T T TP LT PP PR PPEPEEE > |
| ACK F11 | |
| <o | |
| RTP Musi c | |
| <:::::::::::::::::::::::::::>| |
| BYE F12 | | |
[ === - >  NOTIFY F14 | |
| 200 OK F13 | <------------- | |
| <---mmmmmam - | 200 K F15 | |
| ceecsrecneesd |
| | Carol picks up the call |
| | | |
| | | SUBSCRI BE F16|
| | EIETPECIS S re |
| | | 200 K F17 |
| | EEESEETITERES >
| | | NOTIFY F18 |
| | EEETCLOLE Tt >
| | | 200 K F19 |
| | | < reoeeoas |
| I NVI TE Repl aces: Park Server F20 |
R L e EEEEEEREPEPTP PP REREPIP |
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| | | 200 F21 |
R R EEE L P P PP PREEPEPPPERPEEE >]
| | | ACK F22 |
R R R R L L L L L L EEPEPEREEEREE |
| RTP Medi a |
| BYE F23 | |
LR R L PR >] |
| 200 OK F24 | |
| <o | |

|

| No more RTP Misic |

In this exanple, Alice calls Bob. Bob then parks the call at the
Park Server by sending a REFER to the Park Server. The server sends
an INVITE to Alice, which replaces the session between Alice and Bob
The Park Server utilizes the automaton, rendering, and byel ess
feature tags in F9 to indicate its capabilities to Alice. The cal
is accepted by Alice and causes Alice to send a BYE to Bob. Bob
receives notification of the successful park, and al so receives the
dialog identifiers in the application/sip body of the NOTIFY
response.

Carol wishes to retrieve the call, so she sends an I NVITE contai ni ng
the dialog identifiers to Alice, which replaces the session with the
Park Server. Alice accepts the call and sends a BYE to the Park
Server. Carol obtains the dialog identifiers froma NOTIFY fromthe
Par k Server.

Note that this call flowis a special case of call transfer
Note al so that this flow could also be used for Miusic on Hol d.
Message Detail s

F1 INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.alice.exanple.com5061
; branch=z9h&X4bKnashds7
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i |l oxi . exanpl e. conr
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <si ps: a8342043f @t | ant a. exanpl e. com gr >
Allow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
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Cont ent - Lengt h:

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mFaudi o 49170 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061

; branch=z9hG4bKnashds7

; recei ved=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:bob@lient.bil oxi.exanple.conr
Content-Length: O

F3 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bKnashds7
; received=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Al ow | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844527 2890844527 IN | P4 client.bil oxi.exanple.com
S=

c=IN I1P4 client.biloxi.exanple.com

t=0 0

nmraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000
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F4 ACK Alice -> Bob

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bKnashds7
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 1 ACK
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Content-Length: O

/* Bob REFERs Park Server to establish session with Alice,
whi ch repl aces the established session between Alice and Bob
Note that there is no session established between Bob
and the Park Server. */

F5 REFER Bob -> Park Server

REFER si ps: par k@er ver. exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&4bKnashds9

Max- Forwards: 70
From Bob <sips: bob@i |l oxi . exanpl e. conmp; t ag=02134
To: Park Server <sips:park@erver.exanple.conp
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 REFER

<al | OneLi ne>
Ref er-To: <si ps: a8342043f @t | ant a. exanpl e. com gr ?Repl aces=
12345601%10at | ant a. exanpl e. con¥@3Bf rom t ag¥%3D314159
%8Bt 0- t ag¥8D1234567&Requi r e=r epl aces>

</ al | OneLi ne>
Ref erred-By: <si ps: bob@i |l oxi . exanpl e. conp
Contact: <sips:bob@lient.biloxi.exanple.conp
Content-Length: O

F6 202 Accepted Park Server -> Bob

SIP/2.0 202 Accepted
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKnashds9
; recei ved=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. conmp; t ag=02134
To: Park Server <sips:park@erver. exanpl e.conp;tag=56323
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Call-1D: 4802029847@i | oxi . exanpl e. com
Contact: <sips: park@erver. exanpl e. conp
CSeq: 1 REFER

Content-Length: O

F7 NOTI FY Park Server -> Bob

NOTI FY si ps: bob@l i ent. bil oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS server. exanpl e.com 5061

; branch=z9hG4bK74bT6
To: Bob <si ps: bob@i | oxi . exanpl e. conP; t ag=02134
Max- Forwar ds: 70
From Park Server <sips:park@erver.exanpl e.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 NOTIFY
Event: refer
Contact: <sips: park@erver. exanpl e. conp
Subscription-State: active; expires=60
Cont ent - Type: nessage/ si pfrag
Cont ent - Lengt h:

SIP/2.0 100 Trying

F8 200 OK Bob -> Park Server

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9h&x4AbK74bT6
; received=192. 0. 2. 103
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134
From Park Server <sips: park@erver.exanple.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 1 NOTIFY
Content-Length: O

/* Park Server places call to Alice to replace session
bet ween Alice and Bob. */

FO INVITE Park Server -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9hG4bK74r f
Max- Forwar ds: 70
From <sips: park@erver.exanpl e.conp;tag=0111
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To: <sips: a8342043f @t | ant a. exanpl e. com gr >
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeq: 1 INVITE
Ref erred-By: <sips: bob@i |l oxi . exanpl e. conp
Cont act: <sips: park@erver. exanpl e. conp; aut omat on
; +si p. byel ess; +si p. renderi ng="no"
Require: repl aces
Repl aces: 12345601@t | ant a. exanpl e. com
; fromtag=314159;to-tag=1234567
Al low |NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h:

v=0

o=Par kServer 2890844576 2890844576 I N | P4 Park. server. exanpl e. com
S=

c=I N | P4 server.exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O

a=rtpmap: 0 PCMJ 8000

F10 200 OK Alice -> Park Server

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9hG4bK74r f
; recei ved=192. 0. 2. 103
From <sips: park@erver. exanpl e.conp;tag=0111
To: <sips:a8342043f @t ant a. exanpl e. com gr >; t ag=098594
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi o 49170 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
a=recvonly
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F11 ACK Park Server -> Alice

ACK si ps: a8342043f @t | ant a. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS server. exanpl e.com 5061
; branch=z9h&4bK7r f F
Max- Forwar ds: 70
From <sips: park@erver. exanpl e.conp;tag=0111
To: <sips:a8342043f @t | ant a. exanpl e. com gr >; t ag=098594
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F12 BYE Alice -> Bob

BYE si ps: bob@l i ent. bil oxi.exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bKnashds7
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

F13 200 OK Bob -> Alice

SIP/2.0 200 X
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&X4bKnashds?7
; recei ved=192. 0. 2. 105
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call-1D: 12345601@at | ant a. exanpl e. com
CSeq: 2 BYE
Content-Length: O

/* Park Server reports success back to Bob by returning
a 200 K response. Bob obtains the dialog identifiers
fromthe headers included in the response. */

F14 NOTIFY Park Server -> Bob

NOTI FY si ps: bob@l i ent. bi | oxi . exanpl e.com SI P/ 2.0

Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9hG4bK74bf 9
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To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=02134

Max- Forwards: 70

From Park Server <sips: park@erver.exanple.conp;tag=56323

Call-1D: 4802029847@i | oxi . exanpl e. com

CSeq: 2 NOTI FY

Event: refer

Subscription-State: term nated;reason=noresource

Contact: <sips: park@erver. exanpl e. conp; aut onat on
; +si p. byel ess; +si p. renderi ng="no"

Cont ent - Type: message/ si pfrag

Cont ent - Lengt h:

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9hG4bK74r f
; recei ved=192. 0. 2. 103
From <sips: park@erver. exanpl e. conp;tag=0111
To: <sips:a8342043f @t | ant a. exanpl e. com gr >; t ag=098594
Call-1D: ab5-75-34-12-76@erver. exanpl e. com
CSeq: 1 INVITE
Cont act: <si ps: a8342043f @t | ant a. exanpl e. com gr >

F15 200 OK Bob -> Park Server

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9h&4bK74bf 9
; recei ved=192. 0. 2. 103
To: Bob <si ps: bob@i | oxi . exanpl e. conP; t ag=02134
From Park Server <sips:park@erver.exanpl e.conp;tag=56323
Call-1D: 4802029847@i | oxi . exanpl e. com
CSeq: 2 NOTIFY
Content-Length: O

/* Alice is now parked at the Park Server. */
/* Carol picks up the call by sending an INVITE to A, which
repl aces the existing session with the Park Server.

Carol needs to know the dialog information to construct
the Repl aces header. */

F16 SUBSCRIBE Carol -> Park Server
SUBSCRI BE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0

Via: SIP/2.0/TLS client.chi cago. exanpl e.com 5061
; branch=z9hG4bK74b232
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Max- Forwar ds: 70

From Carol <sips:carol @hicago. exanpl e. conp;tag=158x93461
To: <sips: park@erver. exanpl e. conpr

Cal | -1 D: 2d6485356df aj 34dsf

CSeq: 1 SUBSCRI BE

Cont act: <sips:carol @lient.chicago.exanpl e.conp

Event: di al og

Expires: O

Accept: application/dial og-info+xm

Content-Length: O

F17 200 OK Park Server -> Carol

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.chicago. exanpl e.com 5061
; branch=z29hG4bK74b232
; received=192. 0. 2. 105
From Carol <sips:carol @hicago. exanpl e. conp;tag=158x93461
To: <sips: park@erver. exanpl e. conp; t ag=3213]
Call -1 D: 2d6485356df aj 34dsf
CSeq: 1 SUBSCRI BE
Cont act: <sips: park@erver. exanpl e. conp; aut omat on
; +si p. byel ess; +si p. renderi ng="no"
Content-Length: O

F18 NOTIFY Park Server -> Caro

NOTI FY si ps: carol @l ient.exanple.comSIP/ 2.0
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9h&x4bK74b8skd
Max- Forwards: 70
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=158x93461
From <sips: park@erver. exanpl e. conp;tag=3213]
Cal |l -1 D: 2d6485356df aj 34dsf
CSeq: 1 NOTIFY
Contact: <sips: park@erver. exanpl e. conp; aut onat on
; +si p. byel ess; +si p. renderi ng="no"
Event: di al og
Subscription-State: term nated;reason=tineout
Cont ent - Type: application/di al og-i nfo+xmn
Cont ent - Lengt h:
<?xm version="1.0"7?>
<di al og-i nfo xm ns="urn:ietf:parans: xmn :ns:dial og-info
versi on="0" state="full" entity="sips:park@erver.exanpl e. cont' >
<di al og i d="439920143524"
cal |l -i d="a5-75-34-12-76@er ver. exanpl e. conf
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| ocal -tag="0111" renpte-tag="098594" direction="initiator">
<duration>1</duration>
<l ocal >
<t ar get >si ps: par k@er ver. exanpl e. conx/ t ar get >
</l ocal >
<r enot e>
<t ar get >si ps: a8342043f @t | ant a. exanpl e. com gr </t ar get >

</renote>
<st at e>confir med</ st at e>

</ di al og>

</ di al og-i nf 0>

F19 200 OK Carol -> Park Server

SIP/2.0 200 K
Via: SIP/2.0/TLS server.exanpl e.com 5061
; branch=z9h&4bK74b8skd
;received=192. 0. 2. 103
To: Carol <sips:carol @hi cago. exanpl e. conp;tag=158x93461
From <sips: park@erver. exanpl e. conp;tag=3213]
Cal | -1 D: 2d6485356df aj 34dsf
CSeq: 1 NOTIFY
Cont act: <sips:carol @lient.chicago.exanpl e.conp
Content-Length: O

F20 INVITE Carol -> Alice

I NVI TE sips:alice@tl anta. exanple.com SIP/2.0

Via: SIP/2.0/TLS client.chicago.exanpl e.com 5061
; branch=z9hG4bK74bQ

Max- Forwards: 70

From Carol <sips:carol @hicago. exanpl e. conp;tag=5893461

To: Alice <sips:alice@tlanta.exanple.conp

Call-1D: 6485356@hi cago. exanpl e. com

CSeq: 1 INVITE

Cont act: <sips:carol @lient.chicago. exanpl e. conp
Requi re: repl aces

Repl aces: a5-75-34-12-76@er ver. exanpl e. com
;to-tag=098594; fromtag=0111

Al low | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER
SUBSCRI BE, NOTI FY

Supported: replaces

Cont ent - Type: application/sdp

Cont ent - Lengt h: .

v=0
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o=carol 2890844922 2890844922 IN I P4 client.chicago.exanple.com

S=
c=IN I P4 client.chicago.exanpl e.com
t=0 0

mraudi o 3456 RTP/ AVP 0
a=rt pmap: 0 PCMJ 8000

F21 200 OK Alice -> Caro

SIP/2.0 200 X
Via: SIP/2.0/TLS client.chicago.exanpl e.com 5061
; branch=z9hG&4bK74bQ@
; received=192. 0. 2. 105
From Carol <sips:carol @hicago. exanpl e. conp;tag=5893461
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=222
Call-1D: 6485356@hi cago. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: a8342043f @t | ant a. exanpl e. com gr >
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844527 2890844527 IN I P4 client.atl anta. exanpl e.com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F22 ACK Carol -> Alice

ACK si ps: a8342043f @t | ant a. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS client.chicago.exanple.com 5061
; branch=z9h&x4bK74bJ0
Max- Forwards: 70
From Carol <sips:carol @hicago. exanpl e. conp;tag=5893461
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=222
Call-1D: 6485356@hi cago. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* A replaces the session to the Park Server with the new

session with C and generates a BYE to di sconnect the
Park Server. */
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F23 BYE Alice -> Park Server

BYE si ps: park@erver. exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h4bK74b4N
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=098594
To: <sips: park@erver. exanpl e. conp;tag=0111
Cal | -1 D: ab-75-34-12-76@erver. exanpl e. com
CSeq: 1 BYE
Content-Length: O

F24 200 OK Park Server -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hXAbK74b4N
;received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=098594
To: <sips: park@erver.exanpl e. conp;tag=0111
Call-1D: a5-75-34-12-76@er ver. exanpl e. com
CSeq: 1 BYE
Content-Length: O
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2.16. Call Pickup

Alice Bob B

| |
|  INVITE F1

|
| | SUBSCRI BE F3
| | <o |
| | 200 K F4 |
| | >|
| | NOTI FY F5 |
| | >|
| | 200 K F6 |
| | <o |
| | N\VI TE Repl aces: Bob F7
| <o |
| | 200 &K F8 |
R EEEEEEEEEEEEEEE, >|
| CANCEL F9 |
[~ >| |
| 200 K F10 |
| <o | |
| 487 F11 |
| <o | |
| ACK F12 |
[ >| |
| ACK F13 |
A |
| Two- Wy RTP Est abl i shed
| <::::::::::::::::::::::::::::::::>|
| BYE F14 |
[~ >
| 200 &K F15 |
| <o |
| |
Bob and Bill are part of a work group at exanple.comthat can pick up

each other’s calls. Alice calls Bob, who does not answer. Bil

wi shes to pick up the call and sends a SUBSCRIBE to Bob to retrieve
the dialog information. Bill then generates an INVITE with a

Repl aces to Alice. Alice answers the INVITE and sends a CANCEL to
stop Bob’s phone ringing. Note that the relative order of the

487/ ACK sequence (F11/F12) and the 200 OK to the CANCEL (F10) is not
determnistic.
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This call flow shows the use of the "early-only" paraneter [RFC3891]
in the Replaces header field of F7. This paraneter prevents Alice
fromaccepting the INVITE if Bob has already accepted the INVITE. |f
Bill had wished to "take" the call from Bob regardl ess of whether he
had answered, the paraneter would not have been present in F7.

Al so note that the subscription between Bob and Carol could have been
established prior to Alice’ s call

Message Detail s
F1 INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanpl e.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e. com

t=0 0

mraudi 0 49170 RTP/ AVP 0O

a=rtpmap: 0 PCMJ 8000

F2 180 Ringing Bob -> Alice

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061

; branch=z9hG4bK74bf 9

; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
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CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.conpr
Content-Length: O

/* Bill decides to pick up the call. */

F3 SUBSCRIBE Bill -> Bob

SUBSCRI BE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0
Via: SIP/2.0/TLS pc. bil oxi.exanmpl e. com 5061

; branch=z9h&4bK74bf
Max- Forwar ds: 70
From Bill <sips:bill @il oxi.exanple.conp;tag=8675309
To: Bob <si ps: bob@i | oxi . exanpl e. conm>
Call-1D: rt4353gs2egg@c. bi | oxi . exanpl e. com
CSeq: 1 SUBSCRI BE
Contact: <sips:bill @ec.biloxi.exanple.conr
Event: di al og
Expires: O
Accept: application/dial og-info+xm
Content-Length: O

F4 200 OK Bob -> Bil

SIP/2.0 200 X
Via: SIP/2.0/TLS pc. bil oxi.exanpl e. com 5061
; branch=z9hG4bK74bf
;recei ved=192.0. 2. 114
Max- Forwar ds: 70
From Bill <sips:bill @il oxi.exanple.conp;tag=8675309
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=31451098
Call-1D: rt4353gs2egg@c. bi | oxi . exanpl e. com
CSeq: 1 SUBSCRI BE
Content-Length: O

F5 NOTIFY Bob -> Bil

NOTI FY si ps: bill @c. bil oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bK74br
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conm; t ag=31451098
To: Bill <sips:bill @il oxi.exanple.conp;tag=8675309
Call-1D: rt4353gs2egg@c. bi |l oxi . exanpl e. com
CSeq: 1 NOTIFY
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Contact: <sips:bob@lient.biloxi.exanple.conr
Event: di al og

Subscription-State: term nated;reason=tineout
Cont ent - Type: appli cation/di al og-i nf o+xm

Cont ent - Lengt h:

<?xm version="1.0"?>
<di al og-i nfo xm ns="urn:ietf:parans: xm :ns:di al og-i nfo"
versi on="0" state="full" entity="sips: bob@il oxi.exanple.con>
<di al og i d="94992014524" cal |l -id="12345600@t | ant a. exanpl e. cont
| ocal -tag="3145678" renote-tag="1234567" direction="recipient">
<dur ati on>1</durati on>
<l ocal >
<identity display="Bob">sips: bob@i | oxi .exanpl e.conx/identity>
<t ar get >si ps: bob@l i ent. bi | oxi . exanpl e. conx/ t ar get >
</l ocal >
<r enot e>
<identity display="Alice">sips:alice@tl anta. exanple.com
</identity>
<t ar get >si ps: a8342043@t | ant a. exanpl e. com gr </t arget >
</renote>
<state>earl y</state>
</ di al og>
</ di al og-i nf o>

F6 200 K Bill -> Bob

SIP/2.0 200 X
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&bK74br

; received=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. com; t ag=31451098
To: Bill <sips:bill @il oxi.exanple.conp;tag=8675309
Call-1D: rt4353gs2egg@c. bi |l oxi . exanpl e. com
CSeq: 1 NOTIFY
Contact: <sips:bill @ec.biloxi.exanple.conr
Content-Length: O

F7 INVITE Bill -> Alice

I NVI TE si ps: a8342043f @t | ant a. exanpl e.comgr SIP/ 2.0
Via: SIP/2.0/TLS pc. bil oxi.exanpl e.com 5061

; branch=z29hG4bK74HH
Max- Forwar ds: 70
From Bill <sips:bill @il oxi.exanple.conp;tag=8675310
To: Alice <sips:alice@tlanta.exanple.conp
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Call-1D: 563456212@2. bi | oxi . exanpl e. com
CSeq: 1 INVITE
Requi re: repl aces
Repl aces: 12345600@at | ant a. exanpl e. com
; fromtag=314578;t0-tag=1234567; earl y-only
Contact: <sips:bill @ec.biloxi.exanple.conr
Al'low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bi || 2890843122 2890843122 I N | P4 pc. bil oxi.exanpl e. com
S=

c=IN I P4 pc. bil oxi.exanple.com

t=0 0

mraudi 0 5342 RTP/ AVP 0

a=rt pmap: 0 PCMJ 8000

/* Alice matches the dialog information in the Repl aces header
and accepts the INVITE. */

F8 200 K Alice -> Bil

SIP/2.0 200 K
Via: SIP/2.0/TLS pc. bil oxi.exanpl e. com 5061
; branch=z9hG4bK74HH
;recei ved=192.0.2.114
From Bill <sips:bill @il oxi.exanple.conp;tag=8675310
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=131256
Call-1D: 563456212@2. bi | oxi . exanpl e. com
CSeqg: 1 INVITE
Cont act: <sips:a8342043f @t | ant a. exanpl e. com gr >
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces, gruu
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 289084543 289084543 IN I P4 client.atl anta. exanpl e. com
S=

c=IN IP4 client.atl anta. exanpl e.com

t=0 0

mraudi 0 49172 RTP/ AVP 0O

a=rtpmap: 0 PCMJ 8000

/* Alice stops Bob’s phone fromringing by sending a CANCEL. */
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FO CANCEL Alice -> Bob

CANCEL si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F10 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74bf 9
;received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 CANCEL
Content-Length: O

F11 487 Request Terminated Bob -> Alice

SIP/ 2.0 487 Request Term nated
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=3145678
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

F12 ACK Alice -> Bob

ACK si ps: bob@lient.bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hx4bK83749. 1
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr; t ag=3145678
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Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F13 ACK Bill -> Alice

ACK si ps: a8342043f @t | ant a. exanpl e.comgr SIP/2.0
Via: SIP/2.0/TLS pc. bil oxi.exanpl e. com 5061

; branch=z9hG4bK7435
Max- Forwards: 70
From Bill <sips:bill @il oxi.exanple.conp;tag=8675310
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=131256
Call-1D: 563456212@2. bi | oxi . exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* RTP streans are established between Alice and Bill.
Later, Alice hangs up with Bill. */

F14 BYE Alice -> Bil

BYE si ps: bill @c. bil oxi.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&AbK74bf 2
Max- Forwards: 70
To: Bill <sips:bill @il oxi.exanple.conp;tag=8675310
From Alice <sips:alice@tlanta.exanple.conp;tag=131256
Call-1D: 563456212@2. bi | oxi . exanpl e. com
CSeq: 1 BYE
Content-Length: O

F15 200 K Bill -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9hG4bK74bf 2
; recei ved=192. 0. 2. 105
To: Bill <sips:bill @il oxi.exanple.conp;tag=8675310
From Alice <sips:alice@tlanta.exanple.conp;tag=131256
Call-1D: 563456212@2. bi | oxi . exanpl e. com
CSeq: 1 BYE
Content-Length: O
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| |
| INVITE F1 |

Bob

Bob is busy

Bob i s now avail abl e

Sessi on setup successfu

Alice term nates subscription
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Bob is initially busy when Alice calls. Alice subscribes to Bob's
call state using a SUBSCRIBE F4. Bob sends a NOTIFY F8 when Bob is
available. Alice is alerted, then Alice sends an INVITE to Bob to
establish the session. The subscription is term nated using
SUBSCRI BE F16.

Message Detail s
F1L INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xbK74bf 9
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Al low. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=al i ce 2890844526 2890844526 IN | P4 client. atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F2 486 Busy Here

SIP/2.0 486 Busy Here
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&xAbK74bf 9
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr; t ag=982039i 4
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 INVITE
Content-Length: O

Johnston, et al. Best Current Practice [ Page 155]



RFC 5359 SIP Service Exanpl es Cct ober 2008

F3 ACK Alice -> Bob

ACK si ps: bob@i | oxi . exanple.com SIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bf 9
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr; t ag=982039i 4
Call-1D: 12345600@at | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F4 SUBSCRI BE Alice -> Bob

SUBSCRI BE si ps: bob@i | oxi . exanpl e.com SIP/ 2.0

Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&bK74b8G

Max- Forwar ds: 70

From Alice <sips:alice@tlanta.exanple.conp;tag=837348234

To: Bob <si ps: bob@i | oxi . exanpl e. conm>

Call-1D: 4524526232@t | ant a. exanpl e. com

CSeq: 1 SUBSCRI BE

Contact: sips:alice@lient.atlanta.exanple.com

Event: di al og

Accept: application/dial og-info+xm

Content-Length: O

F5 200 K Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z9hG4bK74b8G
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=837348234
To: Bob <sips: bob@i | oxi . exanpl e. conp; tag=341123
Call-1D: 4524526232@t | ant a. exanpl e. com
Expires: 60
CSeq: 1 SUBSCRI BE
Cont act: sips:bob@lient. biloxi.exanple.com
Content-Length: O
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F6 NOTIFY Bob -> Alice

NOTI FY sips:alice@lient.atlanta. exanple.comSIP/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bK74bn2
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conp;tag=341123
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 1 NOTIFY
Contact: <sips:bob@lient.bil oxi.exanple.conr
Event: di al og
Subscription-State: active; expires=59
Cont ent - Type: appli cation/di al og-i nfo+xm
Cont ent - Lengt h: .

<?xm version="1.0"7?>
<di al og-i nfo xm ns="urn:ietf:parans: xm :ns:di al og-i nfo"
versi on="0" state="full" entity="sips: bob@il oxi.exanple.coni>
<di al og i d="562623442¢g3" >
<dur ation>1</durati on>
<st at e>confi r med</ st at e>
</ di al og>
</ di al og-i nf o>

F7 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9hG4bK74bn2
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi.exanpl e. conr; t ag=341123
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 1 NOTIFY
Content-Length: O

/* Bob is now avail able. */

F8 NOTIFY Bob -> Alice

NOTI FY sips:alice@tl anta. exanple.com SIP/ 2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z29hG4bK74bVi
Max- Forwar ds: 70
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=341123
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To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com

CSeq: 2 NOTI FY

Event: di al og

Subscription-State: active; expires=27

Contact: <sips:bob@lient.biloxi.exanple.conr
Cont ent - Type: application/di al og-i nfo+xmn

Cont ent - Lengt h:

<?xm version="1.0"7?>
<di al og-i nfo xm ns="urn:ietf:parans: xm :ns:di al og-i nfo"
versi on="0" state="full" entity="sips: bob@il oxi.exanple.cont>
<di al og i d="5626234429g3" >
<st at e>t er mi nat ed</ st at e>
</ di al og>
</ di al og-i nf o>

F9 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bK74bVi
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi.exanpl e. conp; tag=341123
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 2 NOTIFY
Content-Length: O

F10 INVITE Alice -> Bob

I NVI TE si ps: bob@i | oxi . exanpl e. com SI P/ 2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e. com 5061
; branch=z9hG4bK74bf g
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=f23fkglak
To: Bob <si ps: bob@i | oxi . exanpl e. con>
Call-1D: aoij4i9okitr@tl anta. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:alice@lient.atlanta.exanple.conp
Allow |NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .
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v=0

o=al i ce 2890844826 2890844826 IN | P4 client.atl anta. exanpl e. com
S=

c=IN I1P4 client.atl anta. exanpl e. com

t=0 0

mrFaudi o 49170 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F11 180 Ringing Bob -> Alice

SIP/2.0 180 Ri nging
Via: SIP/2.0/TLS client.atlanta.exanple.com 5061
; branch=z9h&4bK74bf g
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=f23fkgldk
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Call-1D: aoij4i9okitr@tlanta. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips: bob@lient. bil oxi.exanpl e.conpr
Content-Length: O

F12 200 OK Bob -> Alice

SIP/2.0 200 K
Via: SIP/2.0/TLS client.atl anta.exanpl e.com 5061
; branch=z29hG4bK74bf g
; recei ved=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=f23fkgldk
To: Bob <sips: bob@i | oxi . exanpl e. conp; t ag=23431
Cal | -1 D: aoij4i9okitr@tl anta. exanpl e. com
CSeqg: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, SUBSCRI BE, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890854527 2890854527 IN I P4 client.bil oxi.exanple.com
S=

c=IN IP4 client.bil oxi.exanple.com

t=0 0

mraudi o 3456 RTP/ AVP O
a=rtpmap: 0 PCMJ 8000
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F13 ACK Alice -> Bob

ACK si ps: bob@l ient. bil oxi.exanmple.comSIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9hG4bK74bLBJ
Max- Forwards: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=f23fkgldk
To: Bob <si ps: bob@i | oxi . exanpl e. conmp; t ag=23431
Cal I -1 D: aoij4i9okitr@tl ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

F14 NOTIFY Bob -> Alice

NOTI FY sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client.bil oxi.exanple.com 5061
; branch=z9h&bK4bnd2
Max- Forwar ds: 70
From Bob <sips: bob@il oxi.exanpl e. conr; t ag=341123
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 3 NOTI FY
Contact: <sips:bob@lient.biloxi.exanple.conr
Event: di al og
Subscription-State: active;expires=15
Cont ent - Type: application/di al og-i nf o+xm
Cont ent - Lengt h:

<?xm version="1.0"?>
<di al og-i nfo xm ns="urn:ietf:parans: xm:ns:di al og-i nfo"
versi on="0" state="full" entity="sips: bob@il oxi.exanple.coni>
<di al og i d="62d26234429g3" >
<dur at i on>1</dur ati on>
<st at e>confirmed</ st at e>
</ di al og>
</ di al og-i nf o>

F15 200 OK Alice -> Bob

SIP/2.0 200 &K
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&x4bK4bnd2
; received=192. 0. 2. 105
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=341123
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=837348234
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Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 3 NOTI FY
Content-Length: O

/* Alice term nates the subscription. */

F16 SUBSCRI BE Alice -> Bob

SUBSCRI BE si ps: bob@l i ent. bi | oxi.exanple.com SIP/2.0
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z9h&x4AbK474bh8
Max- Forwar ds: 70
From Alice <sips:alice@tlanta.exanple.conp;tag=837348234
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 2 SUBSCRI BE
Contact: sips:alice@lient.atlanta.exanple.com
Event: di al og
Expires: O
Accept: application/dial og-info+xm
Content-Length: O

F17 200 OK Bob -> Alice

SIP/2.0 200 &K
Via: SIP/2.0/TLS client.atl anta. exanpl e.com 5061
; branch=z29hG4bK474b8
; received=192. 0. 2. 103
From Alice <sips:alice@tlanta.exanple.conp;tag=837348234
To: Bob <sips: bob@il oxi . exanpl e. conp; tag=341123
Call-1D: 4524526232@t | ant a. exanpl e. com
Expires: O
CSeq: 2 SUBSCRI BE
Contact: sips:bob@lient. biloxi.exanple.com
Content-Length: O

F18 NOTIFY Bob -> Alice

NOTI FY sips:alice@lient.atlanta.exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&4bKb5n2]
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=341123
To: Alice <sips:alice@tlanta.exanpl e.conp;tag=837348234
Call -1D: 4524526232@t | ant a. exanpl e. com
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CSeq: 4 NOTI FY

Cont act: <sips: bob@lient. bil oxi.exanpl e.conpr
Event: di al og

Subscription-State: term nated;reason=noresource
Cont ent - Type: application/di al og-i nf o+xm

Cont ent - Lengt h:

<?xm version="1.0"?>
<di al og-i nfo xm ns="urn:ietf:parans: xm :ns:di al og-i nfo"
versi on="0" state="full" entity="sips: bob@il oxi.exanple.con>
<di al og i d="62d2623442g3" >
<dur ati on>3</dur ati on>
<st at e>confi r med</ st at e>
</ di al og>
</ di al og-i nf o>

F19 200 K Alice -> Bob

SIP/2.0 200 K
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z9hG4bKb5n2]
; recei ved=192. 0. 2. 105
From Bob <si ps: bob@il oxi.exanpl e. conp; tag=341123
To: Alice <sips:alice@tlanta.exanple.conp;tag=837348234
Call-1D: 4524526232@t | ant a. exanpl e. com
CSeq: 4 NOTI FY
Content-Length: O
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2.18. dick to D al

Bob's PC Bob Caro

| REFER Refer-To:Carol F1
___________________ >

| 202 Accepted F2 I I
o e e e e e e e e e oo

I I I NVI TE F3 I

| |- >

| | 180 Ringing F4

| | <o |

| | 200 K F5 |

| | < |

| | ACK F6 |

| R RERRREEEE >

| | RTP |

I | <::::::::::::::::::>|

In this exanple, while browsing the web on his PC, Bob clicks on
Carol’s SIP URI, intending to establish a session with Carol. Bob’'s
web browser passes the SIP URI to the SIP client on Bob’s PC. The PC
client is configured with the URI of Bob’s SIP phone. A REFER is
sent to the SIP phone, which results in the establishnent of the
sessi on between Bob and Carol

Note that Bob’s PC requests that no REFER di al og be established by
the use of the Refer-Sub: false header field [ RFC4488].

This flowis preferable to the 3pcc fl ow because the end-to-end SIP
signaling is not interrupted by the 3pcc controller, and because
Bob’ s experience of the call will not be marred by the | ack of

ri ngback tone or possible clipping. Suitable authorization of the
REFER and explicit authorization of the triggered |INVITE by Bob are
necessary.

Message Detail s
/* Bob’s PC SIP client sends a REFER to Bob’s SIP phone. */
F1 REFER PC -> Bob
REFER si ps: bob@i | oxi . exanpl e.com SI P/ 2.0
Via: SIP/2.0/TLS pc. bil oxi.exanpl e.com 5061
; branch=z9h&4bKnashds7
Max- Forwar ds: 70

From <si ps:pc. bil oxi.exanpl e.conmp; tag=1234567
To: Bob <sips: bob@i | oxi . exanpl e. conr
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Cal | -1 D: 1234560183434

CSeq: 1 REFER

Ref er-To: <si ps: carol @hi cago. exanpl e. conp
Ref er - Sub: fal se

Cont act: <sips:pc. bil oxi.exanpl e.conp
Content-Length: O

F2 202 Accepted Bob -> PC

SIP/2.0 202 Accepted
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&4bKnashds?7
; received=192. 0. 2. 103
From <sips: pc. bil oxi.exanpl e. conp; t ag=1234567
To: Bob <sips: bob@il oxi . exanpl e. conp; t ag=314159
Call -1 D: 1234560183434
Contact: <sips:bob@lient.biloxi.exanple.conr
CSeq: 1 REFER
Ref er - Sub: fal se
Content-Length: O

F3 I NVI TE Bob -> Carol

I NVI TE si ps: carol @hi cago. exanpl e.com SIP/2.0
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061
; branch=z29hG4bKnashdK9
Max- Forwar ds: 70
From Bob <si ps: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp
Call-1D: 7436222@t | ant a. exanpl e. com
CSeqg: 1 INVITE
Contact: <sips:bob@lient.biloxi.exanple.conr
Ref erred-By: <sips: pc. bil oxi.exanpl e. conr
Al ow. | NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=bob 2890844539 2890844539 IN I P4 client.bil oxi.exanple.com
S=

c=IN P4 client.biloxi.exanple.com

t=0 0

mrFaudi o 3458 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

Johnston, et al. Best Current Practice [ Page 164]



RFC 5359 SIP Service Exanpl es Cct ober 2008

F4 180 Ringing Carol -> Bob

SIP/2.0 180 Ri ngi ng
Via: SIP/2.0/TLS client.biloxi.exanple.com 5061

; branch=z9hG4bKnashdK9

;received=192. 0. 2. 113
From Bob <sips: bob@il oxi.exanpl e. conp; tag=8675309
To: Carol <sips:carol @hi cago. exanpl e. con»; t ag=928287
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 INVITE
Cont act: <sips:carol @lient.chicago.exanpl e. conr
Content-Length: O

F5 200 OK Carol -> Bob

SIP/2.0 200 X
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061
; branch=z9h&bKnashdK9
; received=192. 0. 2. 113
From Bob <sips: bob@il oxi . exanpl e. conp; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=928287
Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 INVITE
Contact: <sips:carol @lient.chicago.exanpl e.conp
Al low. I NVITE, ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY
Supported: replaces
Cont ent - Type: application/sdp
Cont ent - Lengt h: .

v=0

o=carol 2890844527 2890844527 IN I P4 client.chicago.exanple.com
S=

c=IN I P4 client.chicago. exanpl e.com

t=0 0

mrFaudi o 3456 RTP/ AVP 0
a=rtpmap: 0 PCMJ 8000

F6 ACK Bob -> Caro

ACK si ps: carol @l i ent.chicago. exanple.comSIP/2.0
Via: SIP/2.0/TLS client. biloxi.exanple.com 5061

; branch=z9h&x4bKnashd43
Max- Forwards: 70
From Bob <sips: bob@il oxi . exanpl e. conr; t ag=8675309
To: Carol <sips:carol @hi cago. exanpl e. conp; t ag=928287
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Call-1D: 7436222@t | ant a. exanpl e. com
CSeq: 1 ACK
Content-Length: O

/* Bob and Carol now have established a session. */
3. Security Considerations

Since many of the exanples in this docunent involve SIP call control
ei t her peer-to-peer or 3pcc, the security considerations in the
Mul tiparty Framework docurment [FRAMVEWORK] apply.

Many of the services shown in this docunent rely on a particul ar user
agent being part of a group. Menbers of a group could be, for
exanpl e, enployees within a particular departnment, a set of hone
phone extensions, nenbers of a call center, etc. As such, user
agents that are part of the group permt other group nmembers specia
privileges and features. For exanple, while a user agent may not in
general allow another user agent to learn detail ed dial og
information, this information m ght be shared with another group
menber in order to facilitate a service such as call pickup. G oup
menbers nust be authenticated using normal SIP neans such as
certificates or shared secrets.

The service exanples in this docunent nake extensive use of the SIP
call control primtives REFER Replaces, Join, and the dialog
package. The security considerations associated with each of these
ext ensi ons [ RFC3515], [RFC3891], [RFC3911], [RFC4235] apply to the
scenarios in this docunent.
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retain all their rights.
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Intell ectual Property
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Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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