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Abst ract

This RFC, which contains the text of an Internet Draft that was
submitted originally to the SIP Wrking Goup, is being published now
for the historical record and to provide a reference for |ater
Informati onal RFCs. The original Abstract follows.

Thi s document proposes an extension to the Session Initiation
Protocol (SIP). This extension provides the ability for the called
SIP user agent to identify fromwhomthe call was diverted and why
the call was diverted. The extension defines a general header,

Di versi on, which conveys the diversion infornmation fromother SIP
user agents and proxies to the call ed user agent.

Thi s extension all ows enhanced support for various features,

i ncluding Unified Messaging, Third-Party Voicemail, and Automatic
Call Distribution (ACD). SIP user agents and SIP proxies that
recei ve diversion informati on may use this as suppl enent al
information for feature invocation decisions.

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
published for the historical record.

Thi s docunent defines a Historic Docunent for the Internet conmunity.
This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this docunment at
its discretion and nmakes no statenment about its value for

i npl ementation or depl oynent. Docunents approved for publication by
the RFC Editor are not a candidate for any |evel of Internet

St andard; see Section 2 of RFC 5741

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it nmay be obtained at
http://ww.rfc-editor.org/info/rfc5806
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| ESG Not e

Thi s docunent contains an early proposal to the | ETF SI P Wr ki ng
Group that was not chosen for standardi zation. Discussions on the
topic resulted in the informati onal RFC 3325, "Private Extensions to
the Session Initiation Protocol (SIP) for Asserted ldentity within
Trusted Networks", and the standard solution that was chosen can be
found in RFC 4244, "An Extension to the Session Initiation Protoco
(SIP) for Request History Information".

Copyri ght Notice

Copyright (c) 2010 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunments
carefully, as they describe your rights and restrictions with respect
to this docunent.
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1.

2

2

2

I nt roducti on

This RFC, which contains the text of an Internet Draft that was
submitted originally to the SIP Wrking Goup, is being published now
for the historical record and to provide a reference for later

I nformati onal RFCs.

In the | egacy tel ephony network, redirection information is passed
through the network in I SDN/ I SUP (I SDN User Part) signaling nessages.
This information is used by various service providers and busi ness
applications to support enhanced features for the end user.

An anal ogous nechani sm of providing redirection informati on woul d
enabl e such enhanced features for SIP users.

The Diversion header allows inplenmentation of feature | ogic based on
fromwhomthe call was diverted.

Ter mi nol ogy

1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this

docunent are to be interpreted as described in [ RFC2119].

2. Definitions

di ver si on:
A change to the ultinmate destination endpoint of a request. A
change in the Request-URI of a request that was not caused by a
routing decision. This is also sometines called a deflection or
redirection.

A diversion can occur when the "user" portion of the Request-UR
i s changed for a reason other than expansion or translation

A diversion can occur when only the "host" portion of the Request-
URI has changed if the change was due to a non-routing decision

di vertor:

The entity that diverted the call.
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2. 3.

Lev

recursing:

A SIP proxy or user agent that handles a received or internally
generated 3xx response by forking new request(s) itself.

non-recursi ng:

A SIP proxy or user agent that handles a received or internally
generated 3xx response by forwarding it upstream

Abbrevi ati ons
CFUNC: Call Forward Unconditi onal
CFTOD: Call Forward Ti me- of - Day
CFB: Call Forward on Busy
CFNA:  Call Forward on No Answer
CFUNV: Call Forward Unavail abl e
ACD: Automatic Call Distribution

Overvi ew
In order to inplenment certain third-party features such as Third-
Party Voicemail and Automatic Call Distribution (ACD) applications,
di version informati on needs to be given to the called third party so
that he may respond to the caller intelligently. 1In these
situations, the party receiving a diverted call needs answers for two
questions:
Question 1: From whom was the request diverted?

Question 2: Wy was the request diverted?

Thi s docunent proposes usage of the Diversion header to answer these
questions for the party receiving the diverted call.

I nsertion of the previous Request-URl (before the diversion occurred)
into the Diversion header answers question 1.

Insertion of the "reason" tag into the Diversion header (by the
divertor) answers question 2.

y & Mohal i Historic [ Page 5]
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3.1. Wen |Is the Diversion Header Used?

The Diversion header SHOULD be added when a SIP proxy server, SIP
redirect server, or SIP user agent changes the ultimte endpoint that
will receive the call.

Di version informati on SHOULD NOT be added for normal call routing
changes to the Request-URI. Thus, the Diversion header is not added
when features such as speed dial change the Request-URI.

When a diversion occurs, a Diversion header SHOULD be added to the
forwarded request or forwarded 3xx response. The Diversion header
MJUST contain the Request-URI of the request prior to the diversion
The Diversi on header SHOULD contain a reason that the diversion
occurred.

Exi sting Diversion headers received in an incom ng request MJST NOT
be renoved or changed in forwarded requests.

Exi sting Di version headers received in an incom ng response MJST NOT
be renmoved or changed in the forwarded response.

A Diversion header is added when features such as call forwarding or
call deflection change the Request-URI.

4. Extension Syntax

The syntax of the Diversion header is:
Diversion = "Diversion" ":" 1# (nane-addr *( ";" diversion_parans ))
di versi on-parans = diversion-reason | diversion-counter |
diversion-linmt | diversion-privacy |
di versi on-screen | diversion-extension

di version-reason = "reason" "="
( "unknown" | "user-busy" | "no-answer" |
"unavail abl e" | "unconditional"
"time-of-day" | "do-not-disturb"
"deflection" | "foll ow me"
"out-of -service" | "away"
token | quoted-string )
di version-counter = "counter" "=" 1*2DIG T
diversion-limt ="limt" "=" 1*2DIA T
di version-privacy = "privacy" "=" ( "full" | "nane" |
"uri" | "off" | token | quoted-string )
di versi on-screen = "screen" "=" ( "yes" | "no" | token |
quot ed-string )
di versi on-extension = token ["=" (token | quoted-string)]
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The following is an extension of tables 4 and 5 in [ RFC3261] for the
Di ver si on header:
where enc. e-e ACK BYE CAN I NV OPT REG

Di ver si on R h - - - o] - -
Di ver si on 3XX h

5. Detail ed Semantics
5.1. UAS Behavi or

A SIP User Agent Service (UAS) that receives a request and returns a
3xx SHOULD add a Diversion header containing the previous Request- UR
and the reason for the diversion.

5.2. UAC Behavi or

A SIP UAC that receives a 3xx containing a Diversion header SHOULD
copy the Diversion header into each downstream forked request that
resulted fromthe 3xx.

5.3. Redirect Server Behavi or

A SIP redirect server that receives a request and returns a 3xx
containing a Contact that diverts the request to a different endpoint
SHOULD add a Di version header containing the Request-URl fromthe

i ncom ng request and the reason for the diversion.

5.4. Proxy Server Behavi or

A non-recursing SIP proxy that receives a 3xx containing a Diversion
header SHOULD forward the 3xx containing the D version header
upstr eam unchanged.

A SIP proxy that receives a request and invokes a feature that
changes the Request-URI of the forwarded request in order to divert
the request to a different endpoint SHOULD add a Di versi on header
contai ning the Request-URI fromthe incom ng request and the reason
for the diversion.

A SIP proxy that receives a request and returns a 3xx containing a
Contact that diverts the request to a different endpoint SHOULD add a
Di versi on header containing the Request-URI fromthe incom ng request
and the reason for the diversion.
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5.4.1. Proxy Logic for Diversion Header

if (pdu.is_request()) {
if (request-URl is changed due to a called feature) {
if (proxy.is_recursing()) {
Add the Diversion header (indicating the reason
that the call has been diverted) to
the downstream f orwarded request(s).
} else {
Add the Diversion header (indicating the reason
that the call has been diverted) to
t he upstream forwarded 3xx response.

}

} else if (pdu.is_response()) {
if (pdu.is_3xx()) {
if (proxy.is_recursing()) {
Copy Diversion header into forwarded | NVITE(S).
} else {
Forward response upstream

}

}
6. Exanples Using Diversion Header

There are several inplementations of call forwarding features that
can be inplemented by either recursing or non-recursing SIP proxies
or SIP user agents.

A SIP proxy or user agent that generates or forwards 3xxs upstreamis
non-recursing. A SIP proxy or user agent that handl es received (or
internally generated) 3xxs itself is recursing.

The foll owing exanples illustrate usage of the Diversion header for
some of the variants of recursing and non-recursing proxies and user
agents.

6.1. Call Forward Unconditiona

Usage of the Diversion header is shown bel ow for several variant
i npl ementations of Call Forward Unconditional

6.1.1. Network Call Forward Unconditional (P2 Recursing)
In this message flow, the call would nornmally be routed to Bob@B.

However, Proxy 2 (P2) recursively inplenents Call Forward
Uncondi tional (CFUNC) to Carol @
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T +
| Bob@2: CFUNC->Carol @ |
[ S, R +
\
\
A P1 P2 B C
recursing
I I I I I
| --1 NV Bob@1- > | | |
I I I I I
| | --1 NV Bob@2- >| | |
I I I I I
| | |--INVITE Carol @------- >|
| | | Diversion: Bob@2 |
| | | ; reason=uncondi ti onal
I I I I I
| | [ <-200------------------- |
I I I I I
I | <-200--------- | I I
I I I I I
| <-200--------- | | I I
I I I I I
[ == ACK- - - mmm oo >|
I I
I I
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6.1.2. Network Call Forward Unconditional (P1 Non-Recursing, P2 Non-
Recur si ng)

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call
Forward Unconditional (CFUNC) to Carol@ Proxy 1 (P1l) is non-
recursing.

\
A P1 P2 B C
non-recursing non-recursing

|
-- 1NV Bob@1- >|

I
I
I I
--1 NV Bob@2- >|
I
<-302--------- |
Contact: Carol @
Di ver si on: Bob@2
; reason=uncondi ti onal

I

I

I

I

I

I

I

I

I

I

I

I

| <-302--------- | |
| Contact: Carol @ |
| Diversion: Bob@?2 |
| : reason=uncondi ti onal |
I I
| - I
I I
I

I

I

I

I

I

| -

I

I

-ACK---- - - - - >|
I
--INVITE Carol @ ----------------------mmm oo >

Di ver si on: Bob@2 | |
; reason=uncondi ti onal | |
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6.1. 3. Net wor k

Di version Indication in SIP

Call Forward Unconditi onal

(P1 Recursi ng,

Recur si ng)

March 2010

P2 Non-

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call

Forward Unconditional (CFUNC) to Carol@. Proxy 1 (P1)

P1 P2

recursing non-recursing

I
-- 1NV Bob@1- >|

Levy & Mbhali

I I
--I NV Bob@2- >|

<-

w

02--------- |

Contact: Carol @

Di ver si on: Bob@2

; reason=uncondi ti onal

- ACK- - - - - - >|

I
== INVITE Carol @ -------------===---=- >

Di ver si on: Bob@2
; reason=uncondi ti onal

Hi storic

i s recursing.
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6.1.4. Endpoint Call Forward Unconditional (Pl Recursing,

Recur si

In this nessage flow, user agent server

ng)

March 2010

P2 Non-

B (B) non-recursively

i mpl ements Call Forward Unconditional (CFUNC) to Carol @.  Proxy 2

Levy & Mbhali

Hi storic

(P2) is non-recursing. Proxy 1 (Pl) is recursing.
Tt +
| Bob@B: CFUNC->Carol @ |
+o-m - - S +

\
\
A P1 P2 B C
recursing non-recursi ng

| | | | |
| -- 1 NV Bob@1- >| | | |
I I I I I
| | --1 NV Bob@r2- >| | |
| | | --1 NV Bob@B- - - >| |
I I I I I
I I | <-302---------- | |
| | | Contact: Carol @ |
| | | Diversion: Bob@ |
| | | ; reason=uncondi ti onal

I I I I I
I I | --ACK--------- >| I
| | | | |
I | <-302--------- | I I
| | Contact: Carol @ | |
| | Diversion: Bob@ | |
| | ; reason=uncondi ti onal | |
I I I I I
| A | |
| |--INVITE Carol @------------------------ >|
| | Diversion: Bob@ | |
| | ; reason=uncondi ti onal | |
I I I I I
| | <-200-------mmm o |
I I I I I
| <-200--------- | | I I
I I I I I
I (O O e I >|
I I
| |
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6.2. Call Forward on Busy

Usage of the Diversion header is shown bel ow for several variant
i npl ementations of Call Forward on Busy.

6.2.1. Network Call Forward on Busy (P2 Recursing)

In this nmessage flow, Proxy 2 (P2) recursively inplenents Call
Forward on Busy (CFB) to Carol @

g +
| Bob@P2: CFB->Carol @ |
S oo +
\
\
A P1 P2 B C
recursing
I I I I I
| --1 NV Bob@1- >| | | |
I I I I I
| | -- 1NV Bob@r2- >| | |
I I I I I
| | | -- 1NV Bob@B- >| |
I I I I I
I I | <-486-------- | I
I I I I I
| | I |
| | |--INVITE Carol @------- >|
| | | Diversion: Bob@2 |
| | | ; reason=user - busy |
I I I I I
| | | <-200------------------- |
I I I I I
I | <-200--------- | I I
I I I I I
| <-200--------- | | I I
I I I I I
R A O G e >|
I I
I I
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6. 2. 2. Net wor k Cal |

Recur si ng)

Di version Indication in SIP

Forward on Busy (Pl Non-Recursing,

March 2010

P2 Non-

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call

Forward on Busy (CFB) to Carol @.

Proxy 1 (Pl)

i s non-recursing.

o e e e eeeeoaoo +

| Bob@2: CFB->Carol @ |

R T +

\
\
A P1 P2 B C
non-recursing non-recursing

I I I I I
| -- 1NV Bob@1- >| | | |
I I I I
| | -- 1NV Bob@2- >| | |
I I I I I
| | | -- 1 NV Bob@- >| |
I I I I I
I I | <-486-------- | |
I I I I I
I I | --ACK------- >| I
I I I I I
I | <-302--------- I I I
| | Contact: Carol @ | |
| | Diversion: Bob@2 | |
| | ; reason=user - busy | |
I I I I I
I | --ACK-------- >| I I
I I I I I
| <-302--------- | | I I
| Contact: Carol @ | | |
| Diversion: Bob@2 | | |
| ; reason=user - busy | | |
I I I I I
e | ]
|——IN\/ITE Carol @C---------"-"“"“ e e e e e oo >|
| Diversion: Bob@2 | | |
| ; reason=user - busy | | |
I I I I I
| <200 - - - s o m e e e |
I I I I
| == ACK- - = m o mm e e e o >
I
I

Levy & Mbhali
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6.2.3. Network Call Forward on Busy (Pl Recursing, P2 Non-Recursing)

In this nmessage flow, Proxy 2 (P2) non-recursively inplenments Call
Forward on Busy (CFB) to Carol@ Proxy 1 (P1l) is recursing

A P1 P2 B C
recursing non-recursing

I I
--1 NV Bob@r1- >| |

I

I

| | |
--1 NV Bob@2- >| |
I

--1 NV Bob@- >|

I

I

I I

I I

I I

| | <-486-------- |
| | |
| | --ACK------- >|
I I I
| <-302--------- | |
| Contact: Carol @ |
| Di ver si on: Bob@?2 |
| ; reason=user - busy |
I I
I I
I I
I

I

|

I

I

I

I
--ACK-------- >|
I
--INVITE Carol @ --------------------- >
Di ver si on: Bob@?2 |
; reason=user - busy |

<= 200- === - s e e |
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6. 2. 4.

In this nessage flow, user agent server
i mpl ements Cal |
non-recursi ng.

S +
| Bob@B: CFB->Carol @ |
R o e e - +
\
\
A P1 P2 B C
recursing non-recursing
I I I I I
| -- 1NV Bob@1- >| | | |
I I I I I
| | -- 1 NV Bob@2- >| | |
I I I I I
| | | -- 1 NV Bob@- >| |
I I I I I
I I | <-302-------- | |
| | | Contact: Carol @ |
| | | Diversion: Bob@ |
| | | ; reason=user - busy |
I I I I I
I I | --ACK------- >| I
| | | | |
I | <-302--------- | I I
| | Contact: Carol @ | |
| | Diversion: Bob@ | |
| | ; reason=user - busy | |
I I I I I
| e | |
| |--INVITE Carol @---------------------- >|
| | Diversion: Bob@ | |
| | ; reason- user - busy | |
I I I I I
| | <=200----- - m |
I I I I I
| <-200--------- | | I I
I I I I I
R @ G e >|
I I
| |

Levy & Mbhali

Endpoi nt Cal |

Di version Indication in SIP

Forward on

Forward on Busy (Pl Recursing,

Proxy 1 (Pl)

Busy (CFB) to Carol @
i's recursing.

Hi storic

March 2010

P2 Non- Recur si ng)

B (B) non-recursively
Proxy 2 (P2) is

[ Page 16]



RFC 5806 Di version Indication in SIP March 2010

6.3. Call Forward on No- Answer

Usage of the Diversion header is shown bel ow for several variant
i npl ementations of Call Forward on No- Answer.

6.3.1. Network Call Forward on No- Answer (P2 Recursing)

In this nessage flow, Proxy 2 (P2) recursively inplenents Cal
Forward on No Answer (CFNA) to Carol @

A P1 P2 B C
recursing

I I
== 1NV Bob@1->| |

I

I
I I I
-~ 1NV Bob@2- >| |
I
I
I

--1 NV Bob@- >

<-180-------- [

I
I
I
I
I
|
I

meout

--INVITE Carol @------- >

Di ver si on: Bob@?2
: reason=no- answer

|
I
I
I
I
I
|
I
| ti
I
I
I
|
I
I
I
I

Levy & Mbhali Historic [ Page 17]



RFC 5806 Di version Indication in SIP

March 2010

6.3.2. Network Call Forward on No- Answer (Pl Non-Recursing, P2 Non-

Recur si ng)

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call

Forward on No Answer (CFNA) to Carol @ Proxy 1 (P1)
recursing.

\
A P1 P2 B C

non-recursing non-recursing
| |
--1 NV Bob@1- >| |
I I
--1 NV Bob@2- >|

--1 NV Bob@B- >

|
|
| <-180-------- |
|
|

ti meout
<-302--------- |
Contact: Carol @
Di ver si on: Bob@2
; reason=no- answer

I

I

I

|

I

I

I

I I
I

|

I

I

I

I

| --ACK--------
|

Contact: Carol @
Di ver si on: Bob@?2
; reason=no- answer

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-ACK- - - - - - - - >| |
I

|

>|

|

<-302--------- | |
|

|

|

|

|

|

I
--INVITE Carol @C------------- e e e - >
Di versi on: Bob@2 | |
; Feason=no- answer | |

Levy & Mbhali Historic
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6.3.3. Network Call Forward on No Answer (Pl Recursing, P2 Non-
Recur si ng)

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call
Forward on No Answer (CFNA) to Carol @ Proxy 1 (P1) is recursing.

A P1 P2 B C
recursing non-recursing

I I
-- 1NV Bob@1- >| |

I I
--I NV Bob@2- >|

I
| --1 NV Bob@B- >

<-180-------- |

I

I

I

I
<-302--------- | |
Contact: Carol @ |
Di versi on: Bob@2 |
; reason=no- answer |

I

I

I

~ACK-------- >|
I
== INVITE Carol @ --------=---=---=---- >

Di versi on: Bob@2 |
; reason=no- answer |
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6.3.4. Endpoint Call

Recur si ng,

In this nessage flow, user agent server

Levy & Mbhali

Di version Indication in SIP

Forward on No- Answer (Pl Recursing,

B Non- Recur si ng)

i mpl ements Call Forward on No Answer (CFNA) to Carol @
is non-recursing. Proxy 1 (P1) is recursing.

o e e e e e e e e e e e e e e e e ==

| Bob@B: CFNA->Carol @ |

+o-m - - S

\
\
A P1 P2 B C
recursing non-recursi ng

| | | | |
| -- 1 NV Bob@1- >| | | |
I I I I I
| | -- 1 NV Bob@2- >| | |
I I I I
| | | -- 1 NV Bob@- >| |
| | | | |
I I I I I
I I I I I
| | | ti meout |
I I | <-302-------- I I
| | | Contact: Carol @ |
| | | Diversion: Bob@ |
| | | ; reason=no- answer |
I I I I I
I I | --ACK------- >| I
I I I I I
I | <-302--------- | I I
| | Contact: Carol @ | |
| | Diversion: Bob@ | |
| | ; reason=no- answer | |
I I I I I
| e ]
| |--INVITE Carol @ --------------------- >|
| | Diversion: Bob@ | |
| | ; reason- no- answer | |
I I I I I
| [ <-200-----------e i |
I I I I I
| <-200--------- | | | |
I I I I I
I & G e e T P >|
I I

Hi storic

March 2010

P2 Non-

B (B) non-recursively

Proxy 2 (P2)
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6.4. Call Forward on Unavail abl e

Usage of the Diversion header is shown bel ow for several variant
i npl ementations of Call Forward on Unavail abl e.

6.4.1. Network Call Forward on Unavail able (P2 Recursing)

In this nmessage flow, Proxy 2 (P2) recursively inplenents Call
Forward on Unavail able (CFUNV) to Carol @

6.4.2. Network Call Forward on Unavail able (P1 Non-Recursing, P2 Non-
Recur si ng)

Fom e e e e a e e oo +
| Bob@2: CFUNV->Carol @ |
S o +
\
\
A P1 P2 B C
recursing

I I I I I
| -- 1NV Bob@1- >| | | |
| <-100--------- | | I I
| | -- 1NV Bob@r2- >| | |
I | <-100--------- | I I
| | | -- 1 NV Bob@- >| |
| | | -- 1 NV Bob@- >| |
| | | -- 1 NV Bob@- >| |
I I | ... I I
| | | -- 1NV Bob@B- >| |
| | ti meout | |
| | | --INVITE Carol @------- >|
| | | Diversion: Bob@?2 |
| | | ; reason=unavai l abl e

I I I I I
| | | <-200------------------- |
I I I I I
I | <-200--------- | I I
I I I I I
| <-200--------- | | I I
I I I I I
R A O G e >|
I I
I I

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call
Forward on Unavailable (CFUNV) to Carol@. Proxy 1 (P1) is non-
recursing.
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A P1 P2 B C
non-recursing non-recursing

I I
-- 1NV Bob@1- >| |

I I
| --1 NV Bob@2- >|
I I
I
I

I
<-100--------- | | |
| --1 NV Bob@B- >|
| --1 NV Bob@B- >|
| -- 1NV Bob@- >|
I
I

|
-~ 1NV Bob@- >|

Contact: Carol @
Di ver si on: Bob@?2
; reason=unavai | abl e

I
SYNo S >

|

I
<-302--------- | |
Contact: Carol @ |
Di ver si on: Bob@?2 |
;reason=unavai |l abl e |

|

I

I

|

I

I

I

I

I

|

I

I

I

I

I

|

-ACK--- - - - - >| |
I I

--INVITE Carol @C-----------“ccc e e e e e e oo >
Di versi on: Bob@2 | |
; reason=unavai l abl e | |
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6.4. 3. Net wor k Cal |

Recur si

Di version Indication in SIP

ng)

Forward on Unavail abl e (P1 Recursing,

P2

March 2010

Non-

In this nessage flow, Proxy 2 (P2) non-recursively inplenents Call
Forward on Unavail able (CFUNV) to Carol @

Proxy 1 (Pl)

recursing.

o e e e e e e e e e e e e e e e e e =

| Bob@2: CFUNV->Carol @ |

+o-m - - o e e e e oo

\
\
A P1 P2 B C
recursing non-recursi ng

I I I I I
| -- 1 NV Bob@1- >| | | |
| <-100--------- | I I I
| | -- 1 NV Bob@2- >| | |
I | <-100--------- | I I
| | | -- 1 NV Bob@- >| |
| | | -- 1NV Bob@- >| |
| | | -- 1NV Bob@- >| |
I I | ... I I
| | | -- 1 NV Bob@- >| |
| | ti meout | |
I | <-302--------- | I I
| | Contact: Carol @ | |
| | Diversion: Bob@2 | |
| | ; reason=unavai |l abl e | |
I I I I I
| R | |
| |--INVITE Carol @ --------------------- >|
| | Diversion: Bob@2 | |
| | ; reason=unavai l abl e | |
I I I I I
| [ <-200-----------e i |
I I I I I
| <-200--------- | | I I
I I I I I
I & G e e T P >|
I I
I I

Levy & Mbhali

Hi storic

is
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6.5. Miltiple Dversions

Usage of the Diversion header when multiple diversions occur are
shown the follow ng two exanpl es.

6.5.1. Call Forward Unconditional and Call Forward Busy
In this nessage flow, Proxy 2 (P2) inplenments Call Forward
Uncondi tional (CFUNC) to Carol@. C then inplenents Call Forward on

Busy (CFB) to 5551234@. P2 is non-recursing. Pl is recursing. C
i s non-recursing.
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A P1 P2
recursing non-recursing

I I
-- 1NV Bob@1- >| |

I I
--I NV Bob@2- >|

<-302--------- |
Contact: Carol @
Di ver si on: Bob@2
; reason=uncondi ti ona

- ACK- - - - - - - >|

Di ver si on: Bob@2
; reason=uncondi ti ona

I

I

I

I

|

I

I

| -

I

I

|

I

I

| <-302

| Contact: 5551234@

| Diversion: Carol @

| ; reason=user - busy
| ,privacy "full"

| Diversion: Bob@2

| ; reason=uncondi ti ona
I
| -
|
I
I
I
I
I
|
I
I
I

Di version: Carol @
; reason=user - busy
,privacy “full"
Di ver si on: Bob@?2
; reason=uncondi ti ona

Levy & Mbhali Historic

I
== INVITE Carol @ -------------===---=- >

March 2010

non-recursi ng

I
<= INVI TE 5551234@D- - -~ ===« =--==--c=-mcmmmcammaa- >
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6.5.2. Call Forward Unconditional and Call Forward No Answer

In this nmessage flow, Proxy 2 (P2) inplenments Call Forward
Unconditional (CFUNC) to Carol@ (P2 would nornally have routed the
call to B). Cthen inplenents Call Forward on No Answer (CFNA) to
5551234@. P2 is recursing. Cis recursing.

o e e e e e a oo G
| Bob@2: CFUNC->Carol @ | | Carol @ CFNA->5551234@ |
o e e e e oo oo +----- +  ----- o e e e e oo +
\ \
\ \
A P1 P2 B C D
recursing recursing
| | |
--1 NV Bob@1-> | I I
I I I
-- 1NV Bob@2- >| | |
I I
I NV Carol @- >|

I

I

I

I

I

| - I
| D| versi on: Bob@2 |
| ; reason=uncondi ti onal |
I I
I I
I I
I

I

I

I

I

|

|

|

|

|

|

|

|

|

| <--180--------- |

| | |

| <-180--------- | | |

| | | |

| <-180--------- | | | |

| | | | |

| | | | |

| | | | ti meout

I I I I | --1 NV 5551234@D- >|
| | | | IDiversi on: Carol @
| | | | | ;reason=no-answer
I I I I | sprivacy="full"
| | | | | Di version: Bob@2
| | | | | ;reason= unconditional
| | | | | |
| | | J D
| | DI L
I | <-200--------- | I I I |
| | | | | | |
| <-200--------- I I I I | |
| | | | | | |
| = Ao = = e e e e e e e e >|
| I
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7

8.

Security Considerations

There are sonme privacy consi derati ons when using the Diversion
header. Usage of the Diversion header inplies that the diverting UAS
trusts the diverted-to UAS. Usage of the Diversion header by SIP
proxies or SIP user agents can cause information | eakage of route
information and called information to untrusted SIP proxies and
untrusted callers in upstream 3xxs. Leakage of this information can
be mtigated by having a recursing trusted upstream proxy server

For a SIP network architecture where all proxies are required to be
non-recursive, Diversion header hiding may be consi dered necessary in
order to prevent |eakage of route information to the caller. To
acconpl i sh Di version header hiding, a trusted upstream proxy woul d
add a Record-Route header and use a secret key to encrypt the
contents of the Diversion header in 3xxs that are forwarded upstream
On receipt of re-INVITEs, the proxy woul d decrypt the contents of the
Di versi on header (using its secret key) and forward the | NVITE

There is no currently defined interaction of the Diversion and Hi de
headers. Question: Should there be?

Furt her Exanpl es

Only the rel evant headers have been included in the follow ng
exanpl es. The contents of the Session Description Protocols (SDPs)
have al so been onitted.

1. N ght Service/Automatic Call Distribution (ACD) Using Diversion
Header

In the following two nessage flows, two separate conpani es,

WeSel | Pi zza. com and WeSel | Fl owers. com have contracted with a third
company, NightService.comto provide nighttinme support for their

i ncom ng voice calls.

In the first flow, Alice calls out for pizza. In the second flow,
Alice calls for roses. In both instances, the same night service
conmpany (and receptionist, Carol) answers the call. However, because

the Diversion header is used, Carol is able to custom ze her greeting
to the caller.
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e T +
| WeSell Pi zza@?2: CFTOD- >ni ghtserv@3 |
R o e e e e e e e e oo o - +
\
\
UAC P1 P2 P3 UAS1

(WeSel | Pi zza. con) (Ni ght Service. con)
(ACD)

[1] | | |
I NV pi zza@1- >| | |
I I I

I I I

I

I

|

| [2] INVITE WeSel | Pi zza@?2

I I
I I
I I
I I
I I
I [------mmm-- >| I
I I I I
I I | [3] I I
| | | - I NV ni ght serv@r3- >| |
| | | Diversion: WSell Pizza@?2 |
| | | ; reason=t i ne- of - day |
I I I I I
I I I | [4] I
| | | | -1 NV Carol @asl-->|
| | | Di versi on: WeSel | Pi zza@%2 |
| | | ; reason=t i ne- of - day |
I I I I
I I I | <-[5] 200--------- I
I I |<-[6] 200---------- I I
I | <-[7] 200----- I I I
I <-[8] 200------ I I I I
I ] I A& G e >|
I I I I
| <============—=—========—=—=—========—=—==========" Hg| | o, WeSel | Pi zza" ::::::l
I

I

Alice calls for pizza.
[1] SIP UAC to SIP proxy server 1:

I NVI TE si p: pi zza@1l.isp.comSIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: sip:pizza@l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

Levy & Mbhali Historic [ Page 28]



RFC 5806 Di version Indication in SIP

March 2010

The 1SP's originating proxy translated the keyword pizza to the

company WeSel | Pi zza. com

[2] SIP proxy server 1 to SIP proxy server 2 (WSell Pizza.conj:

I NVI TE si p: WeSel | Pi zza@?2.isp.com SIP/2.0
Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:pizza@l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com

CSeq: 1 INVITE

Cont ent - Type: application/sdp

It’s after mdnight and the pizza people are in bed.

Fortunately,

WeSel | Pi zza. com has contracted with N ght Service.comto answer their
nighttine calls. Thus, P2 inplenents CFTOD to Ni ght Service.com

[3] SIP proxy server 2 (WeSel |l Pizza.com to
SIP proxy server 3 (N ghtService.com:

I NVI TE si p: Ni ght Servi ce@3.isp.comSIP/2.0

Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:pizza@l.isp.com

Call-1D: 12345600@al i ce-pc.isp.com

CSeq: 1 INVITE

Di versi on: <sip:WSel | Pi zza@?2.i sp. conr
; reason=ti me- of - day

Cont ent - Type: application/sdp

Carol is available to receive the incomng call.

Levy & Mbhali Historic
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[4] SIP proxy server 3 (N ghtService.con) to UAS1 (Carol):

I NVI TE si p: carol @as1l. ni ghtservice.com SIP/2.0

Via: SIP/2.0/UDP p3.isp.com

Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:pizza@l.isp.com

Call-1D: 12345600@al i ce-pc.isp.com

CSeq: 1 INVITE

Di versi on: <sip:WSel | Pi zza@?2.i sp. conr
; reason=ti me- of - day

Cont ent - Type: application/sdp

The ACD keys off the Diversion header to pull up the WSell Pizza FAQ
on Carol’s web browser.

[5] UAS1 to SIP proxy server 3:

SIP/2.0 200 K

Via: SIP/2.0/UDP p3.isp.com

Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
Cont act: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:pizza@l.isp.conp;tag=uasl
Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[6] SIP proxy server 3 to SIP proxy server 2:

SIP/2.0 200 K

Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
Cont act: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:pizza@l.isp.conp;tag=uasl
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp
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[7] SIP proxy server 2 to SIP proxy server 1:

SIP/2.0 200 K

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
Contact: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:pizza@l.isp.conp;tag=uasl
Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[8] SIP proxy server 1 to UAC

SIP/2.0 200 K

Via: SIP/2.0/UDP alice-pc.isp.com
Contact: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:pizza@l.isp.conp;tag=uasl
Call-1D 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[9] SIP UAC to UASL:

ACK si p: uasl. nightservice.com SIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: <sip:pizza@l.isp.conp;tag=uasl
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

The RTP fl ows begin and Carol answers "Hello, WeSellPizza. How may I
hel p you?"
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e +
| WeSel | Fl ower s@4: CFTOD- >ni ght serv@3 |
S o e e e e e e oo +
\
\
UAC P1 P4 P3 UAS1

[1] | |
I NV roses@1->| |

| [2] INVITE WeSel | Fl oner s@4

I

I

I

I

I

I

|
Contact: nightservice@s3 |
Di ver si on: WeSel | FI ower s@4 |
; reason=t i ne- of - day |

I I

I

I

I

I

I

I

I

I

--[4] ACK------ >}
[ 5] I

Di versi on: WSel | Fl oner s@4
; reason=t i ne- of - day

[ 6]

Di ver si on: WeSel | FI ower s@4
; reason=ti ne- of - day

I
I
I
I
I
I
I
I
|
| - I NVI TE ni ght service@3------------ >
I
I
I
I
I
I
I
I
I
I
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Alice calls for roses.
[1] SIP UAC to SIP proxy server 1:

I NVI TE sip:roses@l.isp.comSIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: sip:roses@l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

The I1SP's originating proxy translated the keyword roses to the
company WeSel | Fl owers. com

[2] SIP proxy server 1 to SIP proxy server 4 (WeSell Fl owers. conj:

I NVI TE si p: WeSel | Fl owers@4.isp.comSIP/2.0
Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:roses@1l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com

CSeq: 1 INVITE

Cont ent - Type: application/sdp

It’s now1l a.m and the florists are also in bed. Fortunately,
WeSel | Fl owers. com has contracted with N ghtService.comto answer
their nighttine calls, too. Thus, P4 inplenents CFTOD to

Ni ght Servi ce. com

[3] SIP proxy server 4 (WeSell Fl owers.com to
SIP proxy server 1 (N ghtService.com:

SIP/2.0 302 Moved Tenporarily

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

Contact: Ni ght Service@3.isp.com

From sip:alice@sp.com

To: <sip:roses@l.isp.conp;tag=p4

Call-1D: 12345600@l i ce-pc.isp.com

CSeq: 1 INVITE

Di version: <sip: WeSel | Fl ower s@4. i sp. conp
; reason=ti ne- of - day
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[4] SIP proxy server 1 to SIP proxy server 4 (WSell Fl owers. con:
ACK si p: uasl. nightservice.comSIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com
To: <sip:roses@l.isp.conp;tag=p4
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

[5] SIP proxy server 1 (WeSell Fl owers.com to
SIP proxy server 3 (N ghtService.com:

I NVI TE si p: Ni ght Servi ce@3.isp.comSIP/2.0

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:roses@1l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com

CSeq: 1 INVITE

Di version: <sip:WeSel | Fl ower s@4. i sp. conp
; reason=t i ne- of - day

Cont ent - Type: application/sdp

Carol is available to receive the incomng call.
[6] SIP proxy server 3 (N ghtService.con) to UAS1 (Carol):

I NVI TE si p: carol @as1l. ni ghtservice.com SIP/2.0

Via: SIP/2.0/UDP p3.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

From sip:alice@sp.com

To: sip:roses@l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com

CSeq: 1 INVITE

Di versi on: <sip: WeSel | Fl ower s@4. i sp. conp
; reason=ti me- of - day

Cont ent - Type: application/sdp

The ACD keys off the Diversion header to pull up the WSell Fl owers
FAQ on Carol’s web browser.
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[7] SIP UAS1 to SIP proxy server 3:

SIP/2.0 200 K

Via: SIP/2.0/UDP p3.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
Contact: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:roses@l.isp.conp;tag=uasl
Call-1D: 12345600@al i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[8] SIP proxy server 3 to SIP proxy server 1:

SIP/2.0 200 K

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
Contact: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:roses@l.isp.conp;tag=uasl
Call-1D: 12345600@al i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[9] SIP proxy server 1 to UAC

SIP/2.0 200 K

Via: SIP/2.0/UDP alice-pc.isp.com
Contact: carol @asl. ni ghtservice.com
From sip:alice@sp.com

To: <sip:roses@l.isp.conp;tag=uasl
Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[10] SIP UAC to SIP UASL:

ACK si p: uasl. nightservice.com SIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: <sip:roses@l.isp.conp;tag=uasl
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

The RTP flows begin and Carol answers "Hello, WeSellFlowers. How may
I help you?"
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8.2. Voicemail Service Using Diversion Header

Bob has contracted his Voicemail to a third-party conpany,
Voicemail.com In this nessage flow, Bob has hit the Do-Not-Disturb
button on his phone. The Do-Not-Disturb functionality of Bob’s phone
is configured to CFUNC (Call Forward Unconditional) to

voi cemai | @sp.com Because the Diversion header is used,

Voi cemail .comis able to place the incomng call into Bob’s voice

mai | box.
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e +
| Bob@JAS1: CFDoNot Di st urb->voicemail @sp.com |
o e e e e e e e e e e e e e e me oo R +
\
\
UAC1 P1 P2 UAS1 UAS2

Voi cemmai | . com

I
-[1] I NV Bob@1l-> }
--[2] 1INV Bob@2->|

I
[3] INV Bob@iasl- >

I

|

I

I

I

I

I I

| [4] <- 302------- |
| Contact: voicemail @sp.com
| Di versi on: Bob@asl

| ; reason=do-not -di sturb

I

I

|

I

I

I

I

I

|

Contact: voicemail @sp.com
Di ver si on: Bob@as1l
;reason=do- not -di sturb

I
|
<-[8] 302--------- | |
Contact: voicemail @sp.com |

Di versi on: Bob@asl |

; reason=do-not -di sturb |

I

|

I

I
-[9] ACK-------- >|

I
-[10] INVITE voicemai |l @Sp. COM = ---------mmmmm oo >
Di versi on: Bob@asl | |
; reason=do-not -di sturb | |

S . L e |
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Al'i ce calls Bob.
[1] SIP UAC to SIP proxy server 1:

I NVI TE si p: Bob@1l.isp.comSIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: sip: Bob@1l.isp.com

Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

March 2010

The 1SP's originating proxy routes the request to proxy 2 (P2).

[2] SIP proxy server 1 to SIP proxy server 2:

I NVI TE si p: Bob@2.isp.com SIP/2.0
Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: sip: Bob@1l.isp.com

Call-1D: 12345600@al i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

[3] SIP proxy server 2 to UAS1 (Bob’s SIP phone):

I NVI TE si p: Bob@asl.isp.comSIP/2.0
Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: sip: Bob@1l.isp.com

Call-1D: 12345600@al i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp

Since Bob had hit the Do-Not-Disturb button on his SIP phone, Bob’s

phone forwards the call to his voicemail service.
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[4] User agent server 1 (UAS1) to SIP proxy server 2 (P2)

SIP/2.0 302 Moved Tenporarily

Via: SIP/2.0/UDP p2.isp.com

Via: SIP/2.0/UDP pl.isp.com

Via: SIP/2.0/UDP alice-pc.isp.com

Cont act: Voicemail @sp.com

From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uasl

Call-1D: 12345600@al i ce-pc.isp.com

CSeq: 1 INVITE

Di versi on: <sip: Bob@as1l.isp. conp
; reason=do- not - di sturb

[5] SIP proxy server 2 to UAS1 (Bob’s SIP phone):

ACK si p: Bob@asl.isp.comSIP/2.0
Via: SIP/2.0/UDP p2.isp.com

From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uasl
Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

[6] SIP proxy server 2 (P2) to SIP proxy server 1 (Pl):

SIP/2.0 302 Moved Tenporarily
Via: SIP/2.0/UDP pl.isp.com
Via: SIP/2.0/UDP alice-pc.isp.com
Contact: Voicemail @sp.com
From sip:alice@sp.com
To: <sip: Bob@l.isp.conp;tag=uasl
Call-1D 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE
Di versi on: <sip: Bob@asl.isp.conr

; reason=do- not-di sturb

[7] SIP proxy server 1 to SIP proxy server 2:

ACK si p: Bob@2.isp.comSIP/2.0

Via: SIP/2.0/UDP pl.isp.com

From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uasl
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE
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[8] SIP proxy server 1 (P1) to UAC (alice-pc):

SIP/2.0 302 Moved Tenporarily
Via: SIP/2.0/UDP alice-pc.isp.com
Contact: Voicemail @sp.com
From sip:alice@sp.com
To: <sip: Bob@l.isp.conp;tag=uasl
Call-1D 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE
Di versi on: <sip: Bob@asl.isp.conr

; reason=do- not - di sturb

[9] SIP UAC to SIP proxy server 1:

ACK si p: Bob@1l.isp.comSIP/2.0

Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uasl
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

[10] SIP UAC (alice-pc) to Voicenmil server.

I NVI TE si p: Voi cemai | @sp.com SIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com
To: sip: Bob@1l.isp.com
Call-1D: 12345600@al i ce-pc.isp.com
CSeq: 1 INVITE
Di versi on: <sip: Bob@as1l.isp.conp

; reason=do- not - di sturb
Cont ent - Type: application/sdp

[11] Voicemail server to SIP UAC (alice-pc):

SIP/2.0 200 K

Via: SIP/2.0/UDP alice-pc.isp.com
Cont act: Voicemail @sp.com

From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uas2
Call-1D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Cont ent - Type: application/sdp
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[12] SIP UAC to Voicenail server:

ACK si p: Voi cemai |l @sp.com SIP/2.0
Via: SIP/2.0/UDP alice-pc.isp.com
From sip:alice@sp.com

To: <sip: Bob@l.isp.conp;tag=uas2
Cal | -1 D: 12345600@l i ce-pc.isp.com
CSeq: 1 INVITE

Because the Diversion header is present, the Voicemail server is able
to place Alice’ s nessage into Bob's voice nail box.

8. 3.

Questions and Answers on Alternative Approaches

Question 1:

Wiy do we need the Diversi on header when we can see the To: header?

Answer :

a)

b)

The To: header is not guaranteed to have significance to the
called party.

For exanpl e, the To: header may contain a locally significant URL
(to the caller) such as a private nunbering plan, speed dial
digits, tel ephony escape digits, or tel ephony prefix digits.

Wthout a Diversion header, enunerating all possible locally
significant To: headers that anyone might use to contact
Bob@asl. i sp. com becones a configuration probl em at

Voi cemai | @sp.com and i s prone to nanmespace collision.

Support for Diversion headers enables Bob to contract a third-
party service (Voicemail @sp.con) with a single globally
significant URL for his voice nail box (Bob@asl.isp.con.

Gven a set of nultiple diversions, there is a policy decision of
whi ch Di versi on header takes precedence for service |ogic.

Different services (or even different users for the sane service)
may want to configure this policy differently (first, last, second
to last, etc.).
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Question 2:
Wy do we need the Diversion header when we can see the Via: header?
Answer :

The Vi a header does not contain informati on about servers whom have
deflected the call (using a 3xx).

9. Mapping | SUP/ I SDN Redirection Information to SIP Diversion Header

The di scussi ons bel ow regarding | SUP/ | SDN refl ect generic elenents in
ISUP/1SDN. In some variations of |SUP/ISDN, the information elenents
are represented differently. Regardless of the |ISUP/ISDN vari ant,
transl ati on should be performed for the "first redirecting nunber”
and the "l ast redirecting nunber"”.

In order to prevent anbiguity, it is inmportant to highlight a
term nol ogy mi smatch between ISUP/ISDN and SIP. In SIP, a "redirect”
indicates the act of returning a 3xx response. |In ISUP/ISDN, a
"redirection"” is diversion of a call by a network entity. In

I SUP/ I SDN, a call may al so be deflected (by an endpoint). Diversion
is the nore generic termthat refers to either the act of an network
redirection or endpoint deflection.

In SIP, Diversion can be inplenented as either an upstream 3xx (nhon-
recursive) or an additionally forked downstream request (recursive)
In the following text, a |owercase "redirect"” indicates the SIP
usage, while an uppercase "Redirect" indicates |SUP usage.

9.1. Mapping I SUP/ I SDN Di versi on Reason Codes

| SUP and | SDN define the foll ow ng diversion reasons:

0000 = Unknown
0001 = Call forwarding busy or called DTE busy
0010 = Call forwarding no reply
1111 = Call forwardi ng unconditional or systematic
call redirection
1010 = Call deflection or call forwarding by the called DTE
1001 = Call forwardi ng DTE out of order
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Mappi ng of |1 SUP/ 1 SDN reason codes to Diversion reason codes is

performed as foll ows:

| SUP/ | SDN r eason code
0001
0010
1111
1010
1001
0000

Di ver si on reason code
"user - busy"

"no- answer"

"uncondi tional "

"defl ection"
"unavai | abl e"

all others

9.2. Mapping | SUP Redirection Information to SIP Diversion Header

Thi s section describes how generic | SUP diversion informtion
el ements may be transl ated across an | SUP/ SI P gat eway.

9.2.1. [|SUP Definitions

Call ed Party Nunber

Redi recti ng Nunber

Redi recti ng Reason

Original Called Nunber

Oiginal Redirecting Reason

Redi recti on Counter

Address Presentation

Levy & Mbhali

The nunber of the party to which the
call is currently being routed.

The nunber to which the call was being
routed when the | ast diversion occurred.

The reason that the | ast diversion
occurr ed.

The nunber to which the call was being
routed when the first diversion
occurred.

The reason that the first diversion
occurr ed.

The count of the total nunber of
di versi ons that have occurred.

I ndi cati on of whether presentation is
al l owed or restricted.
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9.2. 2. | SUP Paraneters

VWen a SIP call transits a Sl P/ I SUP gateway, the follow ng
information in the | SUP nessage shoul d be exam ned/ set when
translating SIP Diversion headers to | SUP diversion information:

1) Redirecting Number

2) Redirecting Reason

3) Redirecting Address Presentation
4) Original Called Number

5) Original Redirecting Reason

6) Oiginal Address Presentation

7) Redirection Counter

An | SUP nessage contains information on the first and |ast diversions
that occurred. The Redirection nunmber is the nunber to which the
call was being routed when the |ast diversion occurred. The

Redi recting Reason is the reason that the |ast diversion occurred.

The Original Called Nunber is the nunmber to which the call was being
routed when the first diversion occurred. The Oiginal Redirecting
Reason is the reason that the first diversion occurred.

When only one Diversion has occurred, the number to which the call
was being routed when the diversion occurred is in the Redirecting
Nunber and the reason for that diversion is carried in the Redirect
Reason.

9.2.3. ISUP to SIP Transl ation

The |1 SUP Redirecting Number SHOULD be used to set the value of the
nane- addr of the top-nmost Diversion header. The | SUP Redirecting
Nunber address presentati on SHOULD be used to set the value of the
di version-privacy of the top-nost Diversion header. The | SUP

Redi recti ng Reason SHOULD be used to set the value of the diversion-
reason of the top-nost Diversion header. When present, the Oiginal
Cal | ed Nunber SHOULD be used to set the name-addr of the bottom nost
Di versi on header. Wen present, the Oiginal Redirecting Reason
SHOULD be used to set the diversion-reason of the bottom nost

Di versi on header. Wen present, the Oiginal Address Presentation
SHOULD be used to set the diversion-privacy of the bottom nost

Di versi on header.
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The Redirection Counter value mnus 1 SHOULD be stored in the

di version- counter associated with the top-nost Diversion header.
Presence of the diversion-counter for the bottomnost Diversion
header is optional. |If present, the diversion-counter of the bottom
nost Di versi on header SHOULD be 1.

9.2.4. SIP to ISUP Transl ation

The nane-addr of the top-nost Diversion header SHOULD be used to set
the 1 SUP Redirecting Nunmber. The diversion-reason of the top-nost

Di versi on header SHOULD be used to set the | SUP Redirecting Reason.
The diversion-privacy of the top-nost Diversion header SHOULD be used
to set the | SUP Redirecting Address Presentation.

VWhen multiple Diversion headers are present, the name-addr of the
bottom nost Diversion header SHOULD be used to set the | SUP Ori gi nal
Redi recting Nunber. Wen nultiple Diversion headers are present, the
di versi on-reason of the bottom nost Diversion header SHOULD be used
to set the ISUP Original Redirecting Reason. Wen multiple Diversion
headers are present, the diversion-privacy of the bottom nost

Di versi on header SHOULD be used to set the ISUP Oiginal Redirecting
Address Presentation.

The |1 SUP Redirection Counter SHOULD be set equal to the sumof the
counters of all Diversion headers in the SIP nmessage. A Diversion
header that does not explicitly specify a diversion-counter tag
counts as 1.
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9.2.5. Exanple of ISUP to SIP Translation

| SUP/ SIP GW
I
ce L AM - - >|
Call ed Party Nunber =+19195551004 |
Redi recting Numnber =+19195551002 |

Address Presentation =presentation restricted
Oiginal Called Nunmber =+19195551001 |
Redi recti onl nformati on: |
Original Redirecting Reason = Unconditional (1111)
Redi recti ng Reason = User busy (0001)
Redi rection Counter = 5 |

I

| --INVITE +19195551004- - - - - - >

| Diversion: <tel:+19195551002>
| ; reason=user - busy

| ;privacy="full"

| ;counter=4

| Diversion: <tel:+19195551001>
| ; reason=uncondi ti onal

| ;counter=1

I

I
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9.2.6. Exanple of SIP to | SUP Transl ation

| SUP/ SI P GW
I
| <--1NVITE +19195551004- - - - - -
| Diversion: <tel:+19195551002>
| ; reason=user - busy
| ;privacy="full"
| ;counter=4
| Diversion: <tel:+19195551001>
| ; reason=uncondi ti onal
| ;counter=1
I
I
I

oo L AM - - o
Call ed Party Nunber =+19195551004 |
Redi recting Numnber =+19195551002 |

Address Presentation =presentation restricted
Oiginal Called Nunber =+19195551001 |
Redi recti onl nf or mati on: |
Oiginal Redirecting Reason = Unconditional (1111)
Redi recti ng Reason = User busy (0001)
Redi rection Counter = 5 |

9.3. Mapping | SDN Redirection Information to SIP Diversion Header

An | SDN nessage can contain up to two instances of a Redirecting
Nunber information elenment. Wen a diversion occurs, an additional
Redi rection nunber information elenent is added. Wen a third (or
greater) diversion occurs, the new Redirecting Nunber information
el ement repl aces the bottom nmost Redirection nunber information

el ement .

9.3.1. | SDN Definitions

Cal | ed Party Nunber The nunber of the party to which the
call is currently being routed.

Redi recti ng Nunber

i nformati on el enent Aggregate information el enment that
contai ns Redirecting nunber and Reason
for diversion.
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Redi recting Numnber The nunber to which the call was being
routed when the |ast diversion occurred.

Reason for Diversion The reason that the |ast diversion
occurr ed.

Oigin of Number I ndi cat es whet her the nunber is user
provi ded and screened or network
provi ded.

Presentation Status Indicates if presentation is allowed or
prohi bi t ed.

9. 3. 2. | SDN Par anet ers

Wen a SIP call transits a SIP/I SDN gateway, the follow ng
information in the | SDN nessage shoul d be exam ned/ set when
translating SIP Diversion headers to | SDN di version information:

1) Redirecting Nunmber of the top-nmost Redirecting Nunber
i nformation el enent

2) Reason for diversion of the top-nost Redirection nunber
i nformation el enent

3) Origin of Number and Presentation Status of the top-nost
Redi rection nunber information el ement

4) Redirection nunber of the bottom npbst Redirection nunber
i nformati on el enent

5) Reason for diversion of the bottom nost Redirection nunber
i nformation el enent

6) Oigin of Nunber and Presentation Status of the bottom nost
Redi recti on nunber information el enent

An | SDN nessage contains information on the first and |ast diversions
that occurred. The top-nost Redirection nunber information el enent
contains information (including the Redirecting Number, Origin of
Nunber, Presentation Status, and Reason for diversion) about the | ast
di version that occurred. The bottom nost Redirection nunber

i nformati on el enent contains information (including the Redirecting
Nunber, Oigin of Nunmber, Presentation Status, and Reason for

di version) about the first diversion that occurred.

If only one Diversion has occurred, only one Redirection nunber
informati on el enent is present.
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The Redirecting Nunmber information el enent has the sane Type of
Nunber/ Nunbering Plan, and Digits as the Calling Party Nunber
i nformati on el enent.

There is no Redirection Counter associated with this ISDN i nformation
el enent.

Notice that the order of the Redirection nunber information el enents
in an | SDN nessage (top=first, bottonrlast) is reversed fromthe
order of Diversion headers in a SIP nessage (top=last, bottomefirst).

9. 3. 3. ISDN to SIP Transl ation

The Redirecting Number of the top-nost | SDN Redirecting Number
informati on el ement SHOULD be used to set the value of the name-addr
of the bottom nbst Diversion header. The Reason for Diversion of the
top-nost | SDN Redirecting Nunber information el enent SHOULD be used
to set the value of the diversion-reason of the bottom nost Di version
header.

The Origin of Number of the top-nost | SDN Redirecting Nunber

i nformati on el enent SHOULD be used to set the value of the diversion-
screen of the bottom nost Diversion header. The Presentation Status
of the top-nost | SDN Redirecti ng Nunmber information el ement SHOULD be
used to set the value of the diversion-privacy of the bottom nost

Di versi on header.

The Redirecting Nunber of the bottom nost | SDN Redirecting Nunber
informati on el enent SHOULD be used to set the value of the name-addr
of the top-nost Diversion header. The Reason for Diversion of the
bott om nost | SDN Redirecting Nunber infornmation el enent SHOULD be
used to set the value of the diversion-reason of the top-nopst

Di versi on header.

The Origin of Nunber of the bottom nobst | SDN Redirecting Nunber
informati on el enent SHOULD be used to set the value of the diversion-
screen of the top-nost Diversion header. The Presentation Status of
the bottom nost | SDN Redirecting Nunber information el enent SHOULD be
used to set the value of the diversion-privacy of the top-nost

Di versi on header.

Presence of the diversion-counter in each of the Diversion headers is

optional. |If present, the diversion-counter of each Diversion header
SHOULD be 1.

Levy & Mbhali Historic [ Page 49]



RFC 5806 Di version Indication in SIP March 2010

9.3.4. SIP to | SDN Transl ati on

The nane-addr of the top-nost Diversion header SHOULD be used to set
the Redirecting Nunber of the bottom nobst | SDN Redirecting Nunber
i nformati on el enent.

The diversion-reason of the top-nost Diversion header SHOULD be used
to set the Reason for Diversion of the bottom npst | SDN Redirecting
Nunber information el ement.

The diversi on-screen of the top-nost Diversion header SHOULD be used
to set the Origin of Nunmber of the bottom nost | SDN Redirecting
Nunber information el ement.

The diversion-privacy of the top-nost Diversion header SHOULD be used
to set the Presentation Status of the bottom nbst | SDN Redirecting
Nunber information el ement.

The nane-addr of the bottom nobst Diversion header SHOULD be used to
set the Redirecting Nunber of the top-npst | SDN Redirecting Number
informati on el enent.

The di version-reason of the bottom nbst Diversion header SHOULD be
used to set the Reason for Diversion of the top-nost | SDN Redirecting
Nurber information el enent.

The di versi on-screen of the bottom nobst Diversion header SHOULD be
used to set the Oigin of Nunber of the top-nobst | SDN Redirecting
Nurber information el enent.

The diversion-privacy of the bottom nost Diversion header SHOULD be

used to set the Presentation Status of the top-mnmpst | SDN Redirecting
Nunber information el ement.
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9.3.5. Exanple of ISDNto SIP Translation

| SDN/ SI P GW
I
--SetuUpP----- - >|
Call ed party nunber =+19195551004
Redi recti ng Nunmber information el enent:
Redi recti ng Number =+19195551001

Reason for redirection = Unconditional (1111)

Origin of Nunber

Presentation Status presentation all owed
Redi recti ng Nunmber information el enent:

Redi recting Numnber =+19195551002

Reason for redirection User busy (0001)

Oigin of Nunber

Presentation Status

passed network screening

passed network screening
presentation prohibited

March 2010

--INVITE tel:+19195551004--- - >

Di ver si on:

<tel:+19195551002>
; reason=user - busy

; screen="yes"
;privacy="off"
<tel:+19195551001>

: reason=uncondi ti onal

; screen="yes"
;privacy="full"

Levy & Mbhali Historic
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I
I
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9.3.6. Exanple of SIP to |ISDN Transl ation

| SDN/ SI P GW
I
<--Setup----------mem i |
Call ed party nunber =+19195551004
Redi recti ng Nunmber information el enent:
Redi recti ng Number =+19195551001

Reason for redirection = Unconditional (1111)

Origin of Nunber passed network screening

Presentation Status presentation all owed

Redi recti ng Nunmber information el enent:

Redi recting Numnber =+19195551002

Reason for redirection User busy (0001)

Oigin of Nunber passed network screening

Presentation Status presentation prohibited
I
| <--INVITE tel:+19195551004- - - -
| Diversion: <tel:+19195551002>
| ; reason=user - busy
| ; screen="yes"
| ;privacy="off
| Diversion: <tel:+19195551001>
I
I
I
I

; reason=uncondi ti ona
; screen="yes"
;privacy="full"

9.4. Information Loss in SIP to | SUP/ISDN Transl ati on
Because | SUP and | SDN only support a subset of the information in a
SI P Di version header, information | oss occurs during translation at a
SIP/1SUP or SIP/1SDN boundary.

9.4.1. Loss of Diversion URl Information
Because | SUP and | SDN only support a subset of UR types
(specifically tel: URI's and sip:x@; user=phone URI s), diversion
i nformati on occurring for other URI types may be | ost when crossing
fromSIP to | SDN or | SUP.

9.4.2. Loss of Diversion Reason |nfornation
Because | SUP and | SDN only support a subset of the reason codes

supported by the Diversion header, specific reason code information
may be | ost when crossing fromSIP to | SDN or | SUP
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9.4. 3. Loss of Diversion Counter |Information

10.

11.

12.

Because | SDN does not support a counter field (indicating the nunber
of diversions that have occurred), counter information nmay be | ost
when crossing from SIP to | SDN.
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