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Abstract

Thi s docunent contains guidelines for usage of the Caller Preferences
Extension to the Session Initiation Protocol (SIP). It denonstrates
the benefits of caller preferences with specific exanple
applications, provides use cases to show proper operation, provides
gui dance on the applicability of the registered feature tags, and
describes a straightforward inplenentation of the preference and
capability matching algorithm specified in Section 7.2 of RFC 3841.
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1

I ntroduction

The Session Initiation Protocol (SIP) [1] extension for Callee
Capabilities [2] describes nechanisns that allow a UA (User Agent) to
register its capabilities in a REA STER request. A caller can
express preferences, either explicitly or inplicitly, about how that
request is to be handled. This is acconplished with the Accept-
Contact and Rej ect-Contact header fields described in Caller
Preferences for the Session Initiation Protocol[3].

The call er preferences extension can serve as a useful tool for
supporting many applications. However, its generality nakes it
difficult to use correctly and effectively in any one situation. To
renedy that, this docunent serves as a conpendi um of exanples of the
usage of the caller preferences extension

NOTE: This docunment is intended to assist the reader in

under standi ng RFCs 3840 and 3841. It is not intended to serve as
a substitute for reading those docunents. The exanpl es presented
in this docunent cannot be fully understood wi thout awareness of
t he mechani snms defined in RFCs 3840 and 3841.

First, Section 2 denonstrates the benefits of using caller
preferences by describing several concrete applications that are
enabl ed by the extension. Section 3 describes a set of detailed use
cases for expressing caller preferences. Each use case presents a
situation, describes how caller preferences can be used to handl e the
requirenents for the situation, and verifies that the desired
behavi or occurs by showi ng the results of the matching operation
These use cases validate that the caller preferences specification is
conpl ete and capabl e of neeting a specific set of requirenents.

Since the caller preferences specification predates the SIP change
process [4], no requirenents docunent was ever published for it. To
some degree, this docunent "backfills" requirenments. However, this
is not an acadenic exercise only, since the use cases described here
did result in changes in the caller preferences docunent as it

evol ved. These use cases al so help inplenentors figure out how to
use cal ler preferences in their own applications.

Section 4 discusses applications for the callee capabilities
specification. Section 5 discusses the exanple registrations of the
feature tags described in [2]. Proper usage of the caller

pref erences extension depends on proper interpretation of the
semantics of these tags. More detail is provided on the tags, and
exanpl e regi strations are included that show typical usage.
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Section 6 outlines an inplenentation approach to the nmatching
al gorithmthat doesn't require RFC 2533 [6] to be inplenmented in al
its generality.

2. Motivations for Caller Preferences

At its core, SIPis a protocol that facilitates rendezvous of users
The caller and callee need to neet up in order to exchange session

i nformati on, so that they nmay communi cate. The rendezvous process is
conmplicated by the fact that a user has nultiple points of attachment
to the network. A called user (callee) can have a cell phone, a PDA,
a work phone, a hone phone, and one of several PC-based
communi cati ons applications. Wen soneone calls that user, to which
of these devices is the call routed?

Certainly, the call can be routed to all of themat the same tinme, a
process known as parallel forking. However, that is not always the
desired behavior. Users nay prefer that their registered devices be
tried in a particular order. As an exanple, a user mght prefer that
his cell phone ring first, and if no one answers, that his work phone
ring next. Another user nmight prefer that her cell phone ring first,
and then her home and work phones ring at the sane tine, and then, if
no one answers either of those, that the call be forwarded to

voi cemail. These variations are all referred to as find-ne/

foll ownme features.

SI P supports find-ne/followne features in many ways. The npbst basic
is through the SIP registration process. Each device at which a user
can be contacted registers to the network. This registration

associ ates the device with the canonical name of the user, called the
address-of -record (AOR), which is a SIP URI. Each registration can

i nclude a preference value, indicating the relative preference for
receiving calls at that device, conpared to other devices. Wen
sonmeone nmekes a call to the AOR proxies conpliant to RFC 3261 will
try the registered devices in order of preference, unless

adm ni strative policy overrides user preferences.

Preference values in SIP registrations can only provide basic find-
me/followne features. To support nore conplex features, the Cal
Processi ng Language (CPL) [5] has been specified. It is an XM
script that provides specific call routing instructions. Users can
upl oad these scripts to the network, instructing the servers how
calls should be routed. As an exanple, a CPL script can instruct a
proxy to route a call to the work phone during work hours (9 am -

5 pm and then to the cell phone after hours, unless the call is from
a family nenmber, in which case it always goes to the cell phone.
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It is inmportant to note that both CPL scripts and preference val ues
in registrations describe operation of a service fromthe perspective
of the called party. That is, they describe how a call nmade to the
called party should be routed by the network. However, the called
party is not the only one with preferences. A caller will also have
preferences for how they want their call to be routed. As an
exanple, a caller will often want to reach a user on their cel

phone. 1In the current tel ephone network, this is acconplished by
requiring a user to have a separate nunber for each device. This
way, when a caller wishes to reach the cell phone, they dial the
nunber for the cell phone. This requires users to maintain lists of
potential reach nunbers for a user, and then select the appropriate
one. A far better approach is for a user to maintain a single
address-of -record. Wen sonmeone wi shes to reach themon their cel
phone, they call the ACR but indicate a preference for the call to
be routed to the cell phone.

A caller may actually have a wide variety of preferences for how a
call should be routed. They nmay prefer to go right to voicenil
They may prefer never to reach voicemail. The may prefer to reach
the user on a device that supports video (because a vi deo-conference
is desired). They may wish to reach a device that has an attendant
who can answer if the user is not there.

The SIP caller preferences extension allows a caller to express these
preferences for the way in which their calls are handl ed. These
preferences are expressed in terns of properties of the desired
device. These properties are nane-val ue pairs that convey sone kind
of information about a device. One exanple is the property
"mobility", which can have the values "nobile" or "fixed". Wen a
caller wishes to reach a cell phone, they include information in
their call setup request (the INVITE nethod) which indicates that the
call should be routed to a device that has the property "nmobility"

set to "nobile". Wen devices register to the network, they include
their properties (also known as callee capabilities) as part of the
registration. In this way, a proxy can match the caller’s

pref erences against the capabilities of the various devices
registered to the user and route the call appropriately.

Whil e this docunent addresses the preferences of a caller, it does so
fromthe perspective of a SIP User Agent representing the caller
Cal l er preferences are herein represented via syntactic el enents
placed in a SIP request. This docunment does not attenpt to address
how preferences ni ght be conveyed by a hunman user to the User Agent.
Thus this docunent is likely to be of nost value to the devel oper of
a User Agent.
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The cal l er preferences extension can support a wide variety of cal
routing applications and features. Two particularly inportant
exanpl es are "one-nunber" and "direct-to-voicenail".

2.1. One- Nunber

In today’'s circuit-switched tel ephony networks, users have multiple
devices, and each device is associated with its own phone nunber. A
user will typically list all of these nunbers on a business card:
cell phone, work phone, hone office phone, and so on. O her users
need to store and manage all of these nunbers. It is difficult to
keep these nunbers conplete and up-to-date. Worse, when you want to
call soneone, you need to pick a nunber to try. Sonetinmes, you want
a specific device (the cell phone); and other tines, you just want to
reach them wherever they are. 1In the latter case, a user is forced
to try each nunber, one at a tinme. This is inefficient, and
difficult to do while driving, for exanple.

As an alternative, a user can have a single address. This is the one
and only address they give out to other users on their business
cards. |If a caller wishes to reach that user on their cell phone,
they select that one address, and then access a pull-down nenu of
device types. This nmenu would include hone phone, work phone, and

cell phone. The caller can select cell-phone, and then the call is
pl aced to the cell phone. There is no need to nanage or nmintain
nore than one nunber for the user -- a single nunber will suffice.

If, on the other hand, the caller wi shes to reach the user wherever
they are, they nmake a call to that one nunber w thout a selection of
a preferred device. The network will ring all devices at the sane
tinme, and therefore reach the user as fast as possible.

Thi s one-nunber service nakes use of caller preferences. To express
a preference for the cell phone, the caller’s device would include a
header in the SIP INVITE request, indicating a desire to reach a
device with "nobility" equal to "nobile".

2.2. Direct-to-Voicennil

Frequently, a busy executive on the road wants to quickly pass a
message to a col |l eague by voice. As an exanple, a boss might want to
instruct an enployee to call a specific custoner and resolve a
pendi ng i ssue. In such a case, the user doesn’t actually want to
talk to the person; they just want to | eave a voice nessage. Having
a phone conversation may require too nmuch tinme, whereas a voice
message can be quick and to the point. The voice nmessage can al so
serve as a record of exactly what is desired, whereas a fleeting

voi ce conversation can be forgotten or m srenenbered
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In today’s circuit-switched tel ephone networks, there is often no way
to go directly to soneone’s voi cenail and | eave a nessage

Sonetines, you can dial the main nunber for the voicenmail system
enter in the extension of the desired party, and | eave a nessage by
entering a specific pronmpt. This is time consumng, and requires the
caller to know the main voicenmail nunber.

I nst ead, an address book in a cell phone can have an option called
"l eave voi ce nmessage", available for each entry in the address book

When this option is selected, a call is nade directly to the
voi cemai| for that user, which inmediately picks up and pronpts for a
message. In fact, a rapid greeting is played, so that the caller can

go directly to the recording procedure.

This saves time for the caller, naking it very easy to quickly |eave
recorded nmessages for a |arge nunber of people.

This feature is possible using the caller preferences extension

When the user selects the "l eave voice nessage" option, the phone
sends a SIP I NVITE request, and includes a caller preferences header
field that indicates a preference for devices whose "nsgserver"
attribute has a value of "true". This will cause the proxy to route
the call directly to a registered voicemail service. Furthernore,
the voicemail server will see that the caller asked to go directly to
voi cemai |, and can therefore play an abbreviated greeting explicitly
designed for this case.

3. Caller Preference Use Cases

Each use case is described as a situation along with a desired
behavior. Then, it denonstrates how the various caller preferences
headers and the proxy processing logic would result in the

appropri ate deci sion

3.1. Routing of INVITE and MESSAGE to Different UA
3.1.1. Desired Behavi or

Address of Record (AOR) Y has two contacts, Y1 and Y2. Y1 is a phone
and supports the standard operations INVITE, ACK, OPTIONS, BYE, and
CANCEL but does not support MESSAGE, whereas Y2 is a pager and
supports only OPTIONS and MESSAGE. Caller X wants to send pages to
Y. There is alot of traffic in the network of both calls and pages,
so there is a goal not to unnecessarily fork nessages to devices that
can’t support them So, this is done by ensuring that INVITEs of Y
are delivered only to Y1, while MESSACGES to Y are delivered only to
Y2.
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3.

1.2. Solution
Y1 will create a registration that [ooks like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act : <si p: Y1@c. exanpl e. conp
; met hods="1 NVI TE, ACK, OPTI ONS, BYE, CANCEL"
;uri-user="<Y1>"
;uri-domai n="exanpl e. cont
;audi o
; schenes="si p"
; mobi i ty="nobil e"

Y2 will create a registration that |ooks like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y2@c. exanpl e. conP
; met hods=" OPTIl ONS, MESSAGE"
;uri-user="<ya2>"
;uri-domai n="exanpl e. cont
; +Si p. message
; schenes="sip,int
; mobi i ty="nobil e"

Wien a UAC (User Agent Client) sends an INVITE, it will arrive at the
proxy for exanple.com There are no caller preferences in the
request. However, per Section 7.2.2 of [3], the proxy will construct
an inplicit require-flagged Accept-Contact preference that |ooks

l'i ke:

(& (sip. methods="1NvI TE"))

Appl ying the matching algorithmof RFC 2533 [6] to this feature set
and those registered by Y1 and Y2, the feature set of Y1 al one

mat ches. Because the Accept-Contact predicate has its require flag
set, Y2 is discarded, and the INVITE is routed to Y1

If the request was MESSAGE, the proxy constructs an inplicit Accept-
Contact preference with its require flag set (require-flagged) that
| ooks |ike:

(& (sip.methods="MESSAGE"))

whi ch matches the feature set of Y2, but not Y1. Thus, Y1 is
di scarded, and the request is routed to Y2.
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3.2. Single Contact Not Matching Inplicit Preferences
3.2.1. Desired Behavior

AOR Y has a single contact, Y1. It’s a phone, and therefore supports
the standard operations INVITE, ACK, OPTIONS, BYE, and CANCEL but
does not support MESSAGE. A caller X sends a MESSAGE request. The
desired behavior is that the request is still routed to the solitary
contact so that it can generate a 405 response.

3.2.2. Solution

The single contact Y1 will generate a registration that |ooks |ike,
in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y1@c. exanpl e. conp
; met hods="1 NVI TE, ACK, OPTI ONS, BYE, CANCEL"
;uri-user="<Y1>"
;uri-domai n="exanpl e. cont
;audi o
; schenes="si p"
;mobility="fixed"
; cl ass="personal "

X sends a MESSAGE request. There are no explicit caller preferences.
This results in an inplicit require-flagged Accept- Cont act
pr ef erence:

(& (sip.nmethods="MESSAGE"))

Since Y1 doesn’t nmatch and the Accept-Contact predicate is require-
flagged, it is discarded. However, according to section 7.2.4 of RFC
3841, if there are no matching targets, the original target set is
used. Thus, the request is sent to the one original target, Y1, as
desired. Y1 then responds with a 405.

If there were nmultiple contacts, and none of them matched the Accept-
Contact predicate, then the original target set including all of the
contacts would be restored. Then all the contacts would be processed
according to Section 16.6 of RFC 3261.
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3.3. Package-Based Routing
3.3.1. Desired Behavior

ACR Y has a nunber of contacts, Y1, Y2, ..., Yn, that can each
support the standard operations INVITE, ACK, OPTIONS, BYE, and CANCEL
and can al so support SUBSCRIBE for the "dial og" event package [7]. Y
al so has another contact, Yp, that is a presence agent (PA) [8]: it
can accept only SUBSCRI BE requests for the "presence" event package.
The goal is for SUBSCRI BE requests for presence to be routed to Yp
while I NVI TEs and SUBSCRI BEs for the dial og package are forked to
Y1...Yn.

3.3.2. Solution
Y1..Yn will generate REG STER requests that | ook like, in part:

REQ STER si p: exanple.com SIP/ 2.0

To: sip: Y@xanpl e. com

Cont act: <sip:Yi @c.exanple.conp
; met hods="1NVI TE, BYE, OPTI ONS, ACK, CANCEL, SUBSCRI BE"
;event s="di al og"
yuri-user="<Yi>"
;uri-domai n="exanpl e. cont
;audio

; schenes="si p"

;mobi lity="fixed"

; cl ass="personal "

and Yp will generate a REQ STER request that |ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Yp@c. exanpl e. conp; net hods=" SUBSCRI BE"
;event s="presence"
;uri-user="<Yp>"
;uri-domai n="exanpl e. cont
; schenes="si p, pres"
;mobility="fixed"
; ¢l ass="busi ness"
A SUBSCRI BE request for presence will arrive at the proxy for
exanpl e.com Since there are no explicit preferences, it constructs
an inplicit require-flagged Accept-Contact preference fromthe
request:

(& (sip.methods="SUBSCRI BE") (sip.events="presence"))
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Fol l owi ng Section 7.2.4 of RFC 3841, this feature set only nmatches
the one registered by Yp. Because the require flag is set, the
contacts which do not natch are renoved fromthe target set.
Therefore, Y1..Yn are discarded. The request is sent to the
remai ni ng contact, Yp, representing the PA

An I NVI TE request without explicit preferences results in an inplicit
requi re-flagged Accept-Contact preference:

(& (sip.methods="INvVITE"))

The inplicit Accept-Contact feature set nmatches Y1..Yn, but does not
match Yp. Using the scoring algorithmfrom Section 7.2.4 of RFC
3841, the score for Y1..Yn against this predicate is 1.0. As a
result, the caller preference Qa for each contact is 1.0. The
registrations did not contain g-values, so the default g-value of 1.0
is applied to each Contact URI. Since the caller and callee
preferences are the sanme and all equal to 1.0, there is no reordering
of contacts. The result is that the proxy will consider Yl..Yn each
as equally good targets for the request and possibly fork the request
to each.

A SUBSCRI BE request for the dialog event package w thout explicit
preferences will result in an inplicit require-flagged Accept-Contact
pref erence:

(& (sip.nmethods="SUBSCRI BE") (sip.events="dial og"))

This only matches Y1..Yn, so Yp is discarded, and the request is
routed to the remmining contacts just as the I NVITE was.

3.4. Package Routing I

3.4.1. Desired Behavior
This case is nearly identical to that of Section 3.3. However,
Y1..Yn onit the "events" feature tag fromtheir registration. Yp

registers as in Section 3.3. A SUBSCRIBE for the presence event
package should still preferentially route to Yp
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3.4.2. Solution
The registration fromY1l..Yn will |ook like:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip:Yi @c.exanple.conpr
; met hods="1 NVI TE, BYE, OPTI ONS, ACK, CANCEL, SUBSCRI BE"
;uri-user="<Yi>"
;uri-domai n="exanpl e. cont
;audi o
; schenes="si p"
;mobi lity="fi xed"
; cl ass="personal "

When the caller sends a SUBSCRI BE for the presence event package
(without explicit preferences), the proxy conputes an inplicit
pref erence:

(& (sip.methods="SUBSCRI BE") (sip.events="presence"))

This predicate matches Y1..Yn and Yp. However, the score for Y1..Yn
against this predicate is 0.5, and the score of Ypis 1.0. The
result is a caller preference Qa of 0.5 for Y1..Yn, and a caller
preference Qa of 1.0 for Yp. Since the callee provided no g-val ues,
the proxy will assune a default of 1.0. Thus, all contacts are in
the sane equi val ence class. They are then sorted by Qa, so that Yp
is first, followed by Y1 through Yn. It will therefore route the
request first to Yp, and if that should fail, to Y1..Yn

3.5. Audio/Video vs. Audio Only
3.5.1. Desired Behavior

X sends an invitation to Y to initiate an audi o/video call, including
both mraudi o and mrvideo lines in the SDP. AOR Y has two contacts,
Y1 and Y2. Y1 represents a nornmal audi o phone, where Y prefers to
receive their calls. It will answer an audio/video call, refusing
the video. Y2 represents an audi o/ vi deo phone that should only used
when needed. The caller really wants the call answered by a device
that supports video, but will accept an audio-only call as a second
choi ce.
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3.5.2. Solution
Y1 will generate a registration that |ooks like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Contact: <sip: Yl@c. exanpl e.conp;q=1.0
; met hods="1 NVI TE, BYE, OPTI ONS, ACK, CANCEL"
;uri-user="<Y1>"
;uri-domai n="exanpl e. cont
;audi o
; schenes="sip,tel"
;mobi lity="fi xed"
; ¢l ass="busi ness"

Y2 will generate a registration that |looks like, in part:

REQ STER si p: exanple.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y2@c. exanpl e. conP; q=0. 6
; met hods="1 NVI TE, BYE, OPTI ONS, ACK, CANCEL"
;uri-user="<yza2>"
;uri-domai n="exanpl e. cont
;audio
; vi deo
; schenes="sip,tel"
;mobility="fixed"
; cl ass="Dbusi ness"

Note the different g-values, allowing Y2 to be selected as a device
of "last resort".

To have the call preferentially routed to a device that supports
video, the caller X sends an INVITE that | ooks like, in part:

I NVI TE si p: Y@xanple.com SIP/ 2.0
Accept - Contact: *

; met hods="1 NvI TE"

; video

The proxy will convert this to a feature set. This feature set

mat ches Y2 and Y1. However, the score for Y2 is 1.0, and 0.5 for Y1
The two contacts are then ordered by g-val ue and broken into
equi val ence classes. There are two equi val ence classes, each with
one contact. As a result, the caller preference val ues have no

i nmpact on the ordering. The call will first try the higher priority
Y1, which will answer the call and reject the video stream Thus,

t he desired behavior is not achieved.
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The desired behavior could be achi eved by adding the "explicit" and
"require" tags to the Accept-Contact header field in the INVITE, as
is done in Section 3.6. However, doing so may result in calls
failing when they could occur, but w thout video. As discussed in
[3], both the "require" and "explicit" tags are generally used only
when the request cannot be serviced in any way unl ess the preferences
are met. That is not the case here.

3.6. Forcing Audio/Video
3.6.1. Desired Behavi or

This case is sinmlar to that of Section 3.5. However, X requires an
audi o/ video call and would like the call to fail if this is not
possi bl e, rather than succeed with audio only.

3.6.2. Solution

The solution is simlar to that of Section 3.5; however, the Accept-
Cont act header field now includes the "explicit" and "require" tags,
guaranteeing that the call is never established to any UA that had
not explicitly indicated support for video:

I NVI TE si p: Y@xanple.com SIP/ 2.0
Accept-Contact: *;video;require;explicit

This arrives at the exanple.comproxy. This explicit feature set

mat ches the feature set for Y2 and Y1. However, the match for Y1 did
not have a score of 1. Since the "explicit" and "require" tags are
present, the contact is discarded. That |eaves Y2 only. The cal

will therefore get routed to the videophone, and if the user is not
there, the audi o phone will never ring.

Because both the "require" and "explicit" flags are present, a
contact will also be discarded if it does not include a feature tag

i ndi cating support for video. Thus, a UA that can do video, but

negl ected to indicate it, would not be reached in this case. This is
why it is inmportant for a UAto indicate all of its capabilities.
Note that this is only true for a contact that indicated some
capabilities but not the video capability. Contacts that don’t

i ndi cate any capabilities are "imune" fromcaller preferences
filtering and woul d not be di scarded.
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3.7. Third-Party Call Control: Forcing Mdia
3.7.1. Desired Behavior

Zis athird-party call control controller (3pcc) [9] trying to
establish an audio/video call fromX to Y. X has contacts X1 and X2,
and Y has contacts Y1 and Y2. X1 and X2 have capabilities identica
to Y1 and Y2, respectively. Z needs to send an offerless invite to X
and use the offer proposed by X to send an invite to Y. Wen sending
the offerless invite to X, the 3pcc controller nmust ensure that an
audi o/ vi deo contact (X2) is chosen over an audio only contact (X1).

3.7.2. Solution
X1 will generate a registration that |ooks like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: X@xanpl e. com
Contact: <sip: X1@c. exanpl e. conpr; q=1.0
; met hods="1 NVI TE, BYE, OPTI ONS, ACK, CANCEL"
;uri-user="<X1>"
;uri-domai n="exanpl e. cont
;audi o
; schenes="sip,tel"
;mobi lity="fi xed"
; ¢l ass="busi ness"

X2 will generate a registration that looks like, in part:

REQ STER si p: exanple.com SIP/ 2.0
To: sip: X@xanpl e. com
Cont act: <sip: X2@c. exanpl e. conp; q=0. 6
; met hods="1 NVI TE, BYE, OPTI ONS, ACK, CANCEL"
;uri-user="<x2>"
;uri-domai n="exanpl e. cont
;audio
; vi deo
; schenes="sip,tel"
;mobility="fixed"
; cl ass="Dbusi ness"

Z would include, inits INVITE, an Accept-Contact header field:

I NVI TE si p: X@xanpl e.com SI P/ 2.0
Accept - Contact: *; audi o; vi deo;require;explicit
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This caller preference matches both X1 and X2. However, it matches
X1 with a score of .5 and X2 with a score of 1. Because of the
"require" and "explicit" tags, X1 is discarded despite X s preference
for it. Thus, the call is routed to X2.

The sane caveats apply here as do in Section 3.6. Generally, it is
not advi sable to mandate support for features (such as video) that
are not strictly necessary for the request to proceed.

3.8. Maximzing Media Overl aps
3.8.1. Desired Behavior

AOR Y has two contacts: Y1, which is a regul ar audi o phone, and Y2,
which is a PC capabl e of supporting both audi o and session-oriented
IM[10]. Xis a PCwith capability to support audio, video, and
session-oriented IM X calls Y for the purpose of establishing a
voice call. However, X wi shes to connect to the device that has the
maxi mal overlap with its nedia capabilities, in order to naximze the
functionality available to the caller

3.8.2. Solution
Y1 will generate a registration that |ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0

To: sip: Y@xanpl e. com

Cont act: <sip: YI@hone. exanpl e. conp
; met hods="1NVI TE, BYE, OPTI ONS, ACK, CANCEL"
yuri-user="<Y1>"
;uri-domai n="exanpl e. cont
;audio
; schenes="sip,tel"
;mobility="fixed"
; ¢l ass="busi ness"
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3.

3.

9.

9.

Y2 will generate a registration that |ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y2@c. exanpl e. conp

; met hods="1NVI TE, BYE, OPTI ONS, ACK, CANCEL, MESSAGE"
yuri-user="<y2>"
;uri-domai n="exanpl e. cont
;audio
; +Si p. message
; schenes="sip,tel"
;mobility="fi xed"
; cl ass="busi ness"

The solution requires the caller to support caller preferences. The
caller would include, in their INVITE, an Accept-Contact header field
that lists all the nedia types they support. 1In this case:

I NVI TE si p: Y@xanpl e.com SIP/2.0
Accept - Contact: *; audi o; vi deo; +si p. nessage

Both Y1 and Y2 match the predicate. Y1 matches with a score of 0.33,
and Y2 matches with a score of 0.66. Since there is only one Accept-
Contact predicate, the Qa for each contact is equal to the score.

The registered contacts are then sorted by g-value and broken into
equi val ence classes. There is a single equivalence class with
g-value of 1.0. The two contacts in that class are then re-ordered
based on the values of Qa. Y2 has a higher Qa, so it is used first,
followed by Y1. The result is that the call is routed to the device
with the maxi numoverlap in nedia capabilities, as desired.

Note that neither "require" nor "explicit" tags are used because
there is no intent to exclude contacts, only to order them

Mul tilingual Lines
1. Desired Behavi or

ACR Y represents a shared line in an office. Several enployees in
the of fi ce have phones registered for Y. Some of the enpl oyees speak
only English, some speak Spanish fluently and have sone limted
capability for English, and sone speak both English and Spani sh
fluently. Calls fromcallers that speak only English should be
parallel forked to all office workers that speak fluent English. |If
the call isn’t picked up, then the phones of workers that speak
English marginally should be rung. Calls fromcallers that speak
only Spani sh should be forked only to workers that speak Spanish

Rosenberg & Kyzi vat I nf or mat i onal [ Page 18]



RFC 4596 Cal l er Preferences Uses July 2006

3.9.2. Solution

A user at phone Y1 that speaks English only would generate a REQ STER
that |ooks like, in part:

REQ STER si p: exanple.com SIP/ 2.0
To: sip: Ya@&xanpl e.com
Contact: <sip: Yl@c. exanpl e. conp; | anguages="en"

A user at a phone Y2 that speaks Spanish and a little bit of English
woul d generate a REG STER that | ooks like, in part:

REQ STER si p: exanpl e.com SIP/ 2.0

To: sip: Y@xanpl e. com

Contact: <sip:Y2-es@c?2. exanpl e. conp; | anguages="es"

Cont act: <sip:Y2-en@c?2. exanpl e. conp; | anguages="en"; gq=0. 2

Y2 has registered two contacts. Both of themroute to the sane
device (pc2.example.con), but they differ in their |anguage support
and relative g-values. Miltiple contacts are needed whenever a UA
wi shes to express differing preferences for being reached for
different feature collections.

A user at phone Y3 that speaks English and Spanish fluently woul d
generate a REG STER that | ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@&xanpl e. com
Cont act: <sip: Y3@c3. exanpl e. conp; | anguages="es, en"

Notice that only a single contact is needed because the sane g-val ue
is applied across all feature collections.

For the | anguage-based routing to occur, the caller nust indicate its
| anguage preferences explicitly:

I NVI TE si p: Y@xanpl e.com SIP/2.0
Accept - Contact: *;languages="en";require

The predicate derived fromthis |ooks like:

(& (languages="en"))
This matches the one contact for Y1, the second contact registered
for Y2, and the one contact for Y3, all with a score of 1.0. The
first contact registered by Y2 does not match, and because of the

"require" flag, is discarded. The remaining contacts are sorted by
g-val ue and divided into equival ence classes. There are two
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equi val ence classes. The first contains Y1 and Y3 with a g-val ue of
1.0, and the second contains Y2-en with a g-value of 0.2. The
contacts in the first class are ordered by Qa. However, since all
contacts have the sanme value of Qa (1.0), there is no change in
ordering. Thus, Y1 and Y3 are tried first, followed by Y2-en. This
is the desired behavior

An "explicit" tag is not used because that would cause the exclusion
of a contact that does not nention |anguage.

A caller that speaks Spanish only would specify their preference
t husly:

I NVI TE si p: Y@xanpl e.com SI P/ 2.0
Accept - Contact: *;languages="es";require

This matches the first contact of Y2 phones, and Y3 phones, all wth
a score of 1.0. The English contact of Y2, Y2-en, doesn’t match and
i s discarded because of the "require" flag. The renaining contacts
are sorted by g-values (Y3, Y2-es) and broken into a single
equi val ence class containing both contacts. Since the Qa for both
contacts is the same (1.0) there is no reordering. The result is
that the call is routed to either Y3 or Y2-es

3.10. | Hate Voicemail!
3.10.1. Desired Behavior
AOR Y has two contacts, a phone Y1 and a voicenail service Y2. X
wi shes to call Y and talk in person. X does not want to be sent to
voi cermai | under any circunstances.
3.10.2. Solution
The phone would register with a Contact that |ooks like, in part:
REQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Yl@c. exanpl e. conp

;audi o
;mobility="fixed"
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and the voicenail server would register with a Contact that | ooks
like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y2@c. exanpl e. conP
; msgserver
; aut omat a
; at t endant
;audi o
;0=0. 2

The voicenmail server registers with a lower g-value so that it is
used only after the phone itself is rung. Note that the voicenail
server need not actually register. There can be a configured contact
and feature set defined for it instead.

A caller that wishes to avoid voicemail can include an explicit
preference to avoid it. A caller would do this with the Reject-
Cont act header field:

I NVI TE si p: Y@xanpl e.com SIP/2.0
Rej ect - Contact: *; nsgserver

Since this feature set contains a feature tag that is not contained
in the registration for Y1, the feature set is discarded when
exanm ning Y1. However, the registration for Y2 contains all feature
tags listed in the feature set, and so the rule is considered. There
is a mtch, and therefore, Y2 is discarded. The result is that the
user is never routed to voicenail

3.11. | Hate Peopl e!

3.11.1. Desired Behavior

The situation is simlar to Section 3.10, except the caller w shes
only to |l eave a nessage, not actually speak to the person

3.11.2. Solution
The caller would send an INVITE that |ooks like, in part:

I NVI TE si p: Y@xanpl e.com SIP/ 2.0
Accept-Contact: *; msgserver;require;explicit

This caller preference matches both Y1 and Y2. Y1 matches, but with
a score of zero. Y2 matches with a score of 1. Since both the
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3.

3.

3.

3.

3.

3.

"require" and "explicit" flags are set, Y1l is discarded. Therefore,
the call is routed to Y2, the voicenail server, as desired.

Because of the presence of the "require" and "explicit" tags, if
these preferences are used with a user that doesn’'t have voicemail or
that fails to indicate it with a nsgserver capability, the call wll
fail conpletely with a 480 Tenporarily Unavailable error, rather than
connect to the user.

12. Prefer Voicennil
12. 1. Desired Behavi or

The situation is simlar to that of Section 3.10. However, the
caller prefers to | eave a nessage. |If voicemail is not avail able,
they are willing to talk to a person

12. 2. Sol ution

It had been hoped that RFC 3841 could provide a solution for this
case, but it does not, because doing so would require a re-ordering
of the callee contacts, which is not done. The caller may achieve
the intended effect by nmaking two call attenpts:

o First, nmake an attenpt requiring voicemail, as described in
Section 3.11.

o If that fails with a 480 error, send an invitation with no Accept-
Cont act or Reject-Contact headers.

13. Routing to an Executive
13.1. Desired Behavior

Y is the AOR of an executive. It has three contacts. Y1 is the
phone on the executive's desk. Y2 is the phone on the desk of the
executive's assistant. Y3 is the address of an auto-attendant system
that can answer general questions, route calls to other parties, etc.
By default, calls to Y should be directed to Y2, and if that fails,
to Y3. If Y3 doesn’t answer, then Y1 should ring.

13.2. Sol ution

This is primarily a called party feature and is best acconplished
with a CPL (Call Processing Language) script [5]. However, it can be
acconplished with caller preferences alone by properly setting the
g-val ues across the three devices. Assuming this coordination is
possi bl e, here are the settings that would be nade:
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Y1 woul d generate a REQ STER that | ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Yl@c. exanmpl e. conpr; g=0.1

Y2 woul d generate a REQ STER that | ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y2@c2. exanpl e. conp; attendant; g=1.0

Y3 woul d generate a REQ STER that | ooks like, in part:

REG STER si p: exanpl e.com SI P/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: Y3@c3. exanpl e. conp; att endant ; aut omat a; q=0. 5

Note that, in reality, the automated attendant woul d probably not use
REG STER. Since the attendant woul d be used for every enployee in
the conpany, a static contact woul d probably be added

adm nistratively for each user in the enterprise. However, the
information in that static contact would be identical to the
information in the registration above.

When X nmekes a call to the executive, Y, and expresses no preference,
the proxy conmputes an inplicit preference to support INVITE. Al
three contacts match such a preference, even though they have not

i ndi cated explicit support for INVITE. Thus, no contacts are

di scarded. Since each contact has a different g-value, the caller
preferences do not cause any reordering. The result is that the cal
is first routed to Y2, then Y3, then Y1, all as a result of the
proper setting of the g-val ues.

3.14. Speak to the Executive

3.14.1. Desired Behavior
This case is simlar to that of Section 3.13, but this tine the
caller, X, has a preference. X calls Y, but wants to speak directly

to the executive. X doesn’t want the call to ring either the
assistant or the auto attendant (automaton).
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3.14.2. Solution
X's INVITE would ook like, in part:
I NVI TE si p: Y@xanpl e.com SIP/ 2.0
Rej ect - Contact: *; attendant
Rej ect- Contact: *;autonata

Note that the caller uses two separate Reject-Contact header field
val ues, rather than a single one with two separate feature

paraneters. The distinction is inportant. |If X had to use a single
value with two paraneters, a matching UA woul d need to decl are that
it was BOTH an attendant and an autonmaton. |If it only declared that

it was one of these, based on the matching rules in the caller
preferences specification, it would not be rejected.

The above request would result in the elimnation of both Y2 and Y3
as contacts. The call would then be routed to Y1, as desired.

This case indicates why a CPL script, or some other progranmed
version of the feature, is preferable. Wth caller preferences, a
caller can override the desired ring sequence and disturb the
executive w thout any kind of authorization. A proper version of
this service would sinply not permit caller preferences to force the
call to go directly to the executive

3.15. Mobile Phone Only

3.15.1. Desired Behavior
The situation is simlar to that in Section 3.13. However, the
executive also has a nobile phone that they have registered. Caller
X knows that the owner of Y is traveling, and that an assistant is

covering the office phone. X wants to call Y and ring only the
nmobi | e phone.

3.15.2. Solution

The nobil e phone woul d generate a registration that |1ooks like, in
part:

REQ STER si p: exanple.com SIP/ 2.0

To: sip: Y@&xanpl e. com
Cont act: <sip: YA@mbil e. exanpl e. conm; nobi lity="nobile"; g=0.1
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The caller would express their preference by generating an | NVITE
that | ooks like, in part:

I NVI TE si p: Y@xanpl e.com SIP/2.0
Accept-Contact: *;nmobility="nobile";require;explicit

Al'l four contacts match. However, Y1 through Y3 nmatch with a score
of zero. Y4 matches with a score of 1. Because of the "require" and
"explicit" tags, Y1 through Y3 are discarded, and only Y4 is used, as
desi red.

Note that this only works if the nobile phone specifies the nobility
feature in its registration

3.16. Sinultaneous Languages
3.16.1. Desired Behavior

AOR Y is as in Section 3.9. Caller X, fluent in both English and
Spani sh, has di scovered that the conpany’s Spani sh | anguage
docunmentation is inconsistent with the English | anguage docunentati on
and wants to discuss the differences between the two. So X wants to
speak with one of the workers that is fluent in both English and

Spani sh.

3.16.2. Solution
The caller would generate an INVITE that | ooks like, in part:
I NVI TE si p: Y@xanple.com SIP/ 2.0
Accept - Contact: *;language="en";require
Accept - Contact: *;language="es";require
This will require a Contact URI to match both constraints. That
means it needs to support English and Spanish. This will achieve the
desired property.

Note that there are two separate Accept-Contact header fields. |If
the caller had instead used this INVITE

I NVI TE si p: Y@xanpl e.com SIP/ 2.0
Accept - Contact: *;language="en,es";require

It would have connected themto a UA that speaks either English or
Spani sh, which is not what is desired here.

An "explicit" option is not used, because it would bypass contacts
that do not include a | anguage tag.
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3.17. The Nunber You Have Cal |l ed. ..
3.17. 1. Desi red Behavi or

Consi der once nore the case of the executive, where the caller w shes
to reach only their nobile phone (Section 3.15). However, there is a
twist. The callee Y has noved to new address YY, and all the
configuration described for the callee now applies to YY. The old
address Y remains with a pair of statically assigned contacts. One
contact is YY. The other is M referencing an automaton that
generates a voi ce message reporting that the nunber has been changed.
The caller is unaware of the nove and calls Y, requesting to reach
the nobil e phone in exactly the sane way they did in Section 3.15.
The call should connect to the nobile.

3.17.2. Solution
There woul d be four registrations against YY:

YY1, the executive, would generate a REG STER that | ooks like, in
part:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: YY@xanpl e. com
Contact: <sip: YY1l@c. exanpl e.conp; g=0.1

YY2, the attendant, would generate a REG STER that |ooks like, in
part:

REQ STER si p: exanple.com SIP/ 2.0
To: sip: YY@xanpl e. com
Contact: <sip:YY2@c2. exanpl e. conp; attendant; qg=1.0

YY3, the answering service, would generate a REGQ STER t hat | ooks
like, in part:

REQ STER si p: exanpl e.com SIP/ 2.0
To: sip: YY@xanpl e.com
Contact: <sip: YY3@c3. exanpl e. conp; at t endant ; aut omat a; q=0. 5
YY4, the nobile, would generate a REG STER that | ooks like, in part:
REQ STER si p: exanpl e.com SIP/ 2.0

To: sip: YY@xanpl e.com
Cont act: <sip: YY4@obil e. exanpl e. con®; nobi lity="nobil e"; q=0.5
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Al though it would be configured adm nistratively, there are two
regi stered contacts for Y. The first is for the forwarding:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <sip: YY@xanpl e.conp;q=1.0

and the second for the automated answering service:

REAQ STER si p: exanpl e.com SIP/ 2.0
To: sip: Y@xanpl e. com
Cont act: <si p: machi ne@xanpl e. conr; aut onat a; g=0. 5

The caller, not knowing that Y has noved, calls Y and asks for their
nobi | e phone:

I NVI TE si p: Y@xanpl e.com SIP/2.0
Accept-Contact: *;nmobility="nobile";require;explicit

Thi s reaches the exanpl e.com proxy, which finds two registrations.
Only one of these (the automaton) is associated with feature
paraneters. The other has no feature paranmeters and is therefore

i ”Mmune to caller preferences processing. The caller preferences are
applied to the automaton’s contact. The feature sets match, but have
a score of zero. Since the "require" and "explicit" tags are
present, the contact for the automaton is dropped. The other
contact, YY@xanple.com is then added back in as the sole contact.
The proxy therefore sends the call to sip:YY@xanple.com There,
there are four registrations, all of which are associated with
feature paraneters. The caller preferences are applied. Only YVY4
mat ches explicitly, however. Because of the presence of the
"require" and "explicit" flags, all other contacts are dropped. As
such, the call is forwarded to YY4, and the nobile phone rings.

3.18. The Nunber You Have Call ed, Take Two
3.18.1. Desired Behavi or
This use case is nearly identical to that of Section 3.17. However,
this time, the caller wishes to contact the personal phone of Y.
They don’t feel strongly about it, and will accept other devices.
3.18.2. Solution
The I NVI TE generated by the caller in this case will look I|ike:

I NVI TE si p: Y@xanpl e.com SIP/ 2.0
Accept - Contact: *;class="personal "
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This reaches the exanple.comproxy. Once nore, the first
registration (which forwards to the address-of-record for YY) is
unaffected by the caller preferences conputation. The other contact,
for the automaton, is a match, but its score is zero. |Its caller
preference a equals zero. The other contact is added back in with a
Qa of 1.0. The contacts are sorted based on g-value, resulting in YY
(g=1.0) followed by machine (g=0.5). These are broken into
equi val ence classes. There are two cl asses, one for each contact.

As a result, the caller’s preferences have no inpact on the ordering,
and the call is routed to YY

When the request for YY@xanple.comis processed, all four contacts
mat ch. However, the score for all of themis zero (none are the
personal phone). As such, the contacts are ordered based on g-val ue.
Each contact has a different g-value, so no reordering based on
caller preference is possible (not that the caller preference would
cause a reordering; all contacts have a Qa of 0.0). Thus, the

hi ghest g-value contact is tried, which is the executive assistant.

3.19. Forwarding to a Col | eague
3.19.1. Desired Behavi or

Alice wants to forward her phone to Bob, but doesn’t want folks
calling her to get Bob’s voicenail if he doesn't answer. She wants
her callers to get her voicenail

3.19.2. Solution

Alice would create three registrations. The first, Y1, represents
Alice’s phone. The second is Bob’s AOR The third is a voicensil
server. The three contacts have decreasing g-values. The
registration for Bob’s AOR contains an enbedded Reject-Contact header
field, which rejects nessage servers

REQ STER si p: exanpl e. com
To: <sip:alice@xanple.conp
Contact: <sip:Yl@oz2.0.2.150>;9=1.0

REAQ STER si p: exanpl e. com

To: <sip:alice@xanple.conr
Cont act: <si p: bob@xanpl e. con?Rej ect - Cont act =*; nsgser ver>; q=0. 3

Rosenberg & Kyzi vat I nf or mat i onal [ Page 28]



RFC 4596 Cal l er Preferences Uses July 2006

REQ STER si p: exanpl e. com
To: <sip:alice@xanple.conr
Contact: <sip:alice-drop@rsgcenter. exanpl e. con»
; megserver;
; aut omat a
; at t endant
;0=0.1

Meanwhil e, Bob is registered as foll ows:

REAQ STER si p: exanpl e. com
To: <si p: bob@xanpl e. cone
Contact: <sip:bob3@92.0.2.212>;q=0.8

REG STER si p: exanpl e. com
To: <sip: bob@xanpl e. conr
Cont act: <si p: bob-drop@rsgcent er. exanpl e. conp
; megserver
; aut omat a
; at t endant
;0=0. 2

Carol calls Alice and doesn’t include any caller preference
paraneters. As such, the exanple.com proxy constructs an inplicit
preference for INVITE. This preference matches all three registered
contacts, with a score of zero. Because each contact has a different
g-value, there is no reordering of contacts. So, the proxy tries the
hi ghest g-val ue Contact, Alice’s desk phone (Y1). The proxy cancels
after a few seconds (no answer). The proxy then tries the next
Contact, which is Bob’s AOR. Wen constructing the request for this
Contact, the proxy includes the enbedded Reject-Contact header field
inthe INVITE. This |INVITE undergoes caller preferences processing
based on Bob’s registered Contacts.

Bob has two registered Contacts. The second is a nessage server, and
it matches the Reject-Contact in the INVITE. Thus, this contact is
di scarded. The other remaining Contact, Bob’s phone, is tried. Bob
is not around, so his phone rings for a while. Upon tinmeout, the
proxy determines it is unable to reach Bob’s ACR  So, the proxy
handling Alice tries the final remaining contact, which is Alice’s
nessage server.
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4. Capability Use Cases

The callee capabilities spec [2] allows the Contact header field in
OPTI ONS responses and dialog initiating messages to contain
capabilities of the UA. These capabilities can be very useful for
devel opi ng new applications. In the subsections bel ow, severa
usages are outlined.

4.1. Web Redirect

A caller sends an INVITE to the called party. However, the called
party is not present. The proxy server representing the called party
would like to redirect the caller to a web page, where they can find
out nmore information on howto reach the called party. However, the
proxy needs to know whether or not the caller supports redirects to
web pages. If it doesn’t, the proxy would connect the user to an

i nteractive voice response (IVR) device, which would execute an
answeri ng nmachi ne application.

The proxy could nake such a determination if the caller included the
"schenmes" feature tag in the Contact header field of its INVITE

I NVI TE si p: cal | ee@xanpl e.com SIP/ 2.0
Cont act: <sip: host 22. exanpl e. conP; schenes="http, sip, sips,tel”

This tells the proxy that the UAC can be redirected to an http UR
The INVITE froma normal "black phone" that |acked this capability
woul d | ook |ike:

I NVI TE si p: cal | ee@xanple.com SIP/2.0
Cont act: <sip: host 22. exanpl e. conp; schenes="si p, sips,tel”

This indicates that it needs to be connected to the IVR

4.2. Voicemil Icon
On the circuit network, when a user nakes a call, and an answering
machi ne picks up, the caller usually requires several seconds to
determine that they are speaking to an answering machine. It would
be hel pful if a phone could display an icon i medi ately on cal
conmpl etion that indicated that an answering machi ne was reached.

This indication can be provided by the "nsgserver" feature paraneter.
When t he answering nmachi ne picks up, its 200 OK | ooks like, in part:

SIP/2.0 200 &K
Cont act: <sip:server33. exanpl e. conP; nsgser ver ; aut onat a; at t endant
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5.

5.

This tells the caller that it’s an answeri ng nachi ne.
Usage of the Feature Tags

The caller preferences extension briefly enunerates a list of nedia
feature tags that can be registered by a device and included in the
Accept - Contact and Rej ect-Contact header fields in a request. Proper
operation of caller preferences depends strongly on consistent
interpretation of these feature tags by the caller and the callee.

In this section, we provide some guidelines on the usage of these
feature tags.

Ceneral ly speaking, the nore infornmation a device provides when it
registers, the nore effective the caller preferences extension is.
This is why the callee capabilities extension recommends that a
device register as much information as it can. This point cannot be
over st at ed.

If devices explicitly registered features that they don't support,
such as ’'video="false"', the operation of RFC 3841 would be inproved.
However, given the open-ended nature of capabilities, it will never
be possible to ensure the registration of negative val ues for al
capabilities of interest to a caller. Furthernore, attenpting to do
so would significantly bloat registrations. Instead, it is

recomended that all "unusual" capabilities be explicitly registered.

The subsections bel ow show exanpl e regi strations fromtypica
devi ces.

1. Traditional Cell Phone

A Vol P cell phone capabl e of naking voice calls would generate a
registration that |ooks like, in part:

REAQ STER si p: exanpl e.com SIP/ 2.0

To: sip:user @xanpl e. com

Cont act: <sip:cell-phone@xanpl e. conr
;audio

cl ass="busi ness"

dupl ex="fulI"

+si p. ext ensi ons="100r el , pat h"

nobi | i ty="nobil e"

nmet hods="1 NVI TE, BYE, OPTI ONS, CANCEL, ACK"

schenes="sip, sips,tel"

uri-user="<cell - phone>"

uri - domai n="exanpl e. cont
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5.2. Traditional Wrk Phone

A traditional landline | P PBX phone woul d generate a registration
that 1 ooks like:

REQ STER si p: exanple.com SIP/ 2.0

To: sip:user @xanpl e. com

Cont act: <sip:ippbx-phone@xanpl e. con
audi o

cl ass="busi ness"

dupl ex="ful I "

event s="di al og"

+si p. ext ensi ons="100rel , pri vacy"
nmobi i ty="fi xed"

nmet hods="1 NVI TE, BYE, OPTI ONS, CANCEL, ACK, SUBSCRI BE"
schenes="sip, sips,tel”

uri - user ="<i ppbx- phone>"

;uri-domai n="exanpl e. cont

This device al so supports the dialog event package and several SIP
extensions that would be typical in an | P PBX phone.

5.3. PC Messagi ng Application

A PC nessenger client, capable of just doing presence and I M (no
voi ce) would generate a registration that |ooks I|ike:

REAQ STER si p: exanpl e.com SIP/ 2.0

To: sip:user @xanpl e. com

Cont act: <sip: pc-nsgr @xanpl e. conp
; cl ass="personal "
;mobility="fixed"
; met hods=" OPTIl ONS, MESSACE, NOTI FY"
; schenes="si p, si ps,im pres”
;uri-user="<pc-nsgr>"
;uri-domai n="exanpl e. cont
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5.4. Standal one Vi deophone

6.

A standal one | P vi deophone, capabl e of audi o and vi deo, would
generate a registration that |looks like, in part

REQ STER si p: exanple.com SIP/ 2.0
To: sip:user @xanpl e. com
Cont act: <sip:vp@xanpl e.conp
;audio
; Vi deo
; ¢l ass="busi ness"
; dupl ex="ful I "
;mobi lity="fi xed"
; met hods="1NVI TE, BYE, OPTI ONS, CANCEL, ACK"
; schenes="sip, sips,tel”
;uri-user="<vp>"
;uri-domai n="exanpl e. cont

Exanpl e of |Inplenentati on of Preference and Capability Matching

RFC 3841 [3] utilizes the definitions and feature matching al gorithm
defined in RFC 2533 [6]. This provides a precise normative
specification of the algorithm However, that specification isn’t
ideal as a guideline for inplenentation because it is nore conpl ex
than is required for the restricted use enployed by RFC 3841. (The
simplification is primarily because a particular feature tag may only
appear once in each Contact, Accept-Contact, or Reject-Contact
header.)

This section provides a sanple approach to inplenenting the matching
of caller preferences to callee capabilities; it does not require the
use of the notation and techni ques of RFC 2533. It is not nornative,
but is believed to be consistent with that definition. It may be
considered an alternative for that portion of RFC 3841 beginning with
Section 7.2.3 and extending to the end of page 13 in the m ddl e of
Section 7.2.4.

In this section, there are frequent references to syntactic el enents
defined by ABNF in RFC 3840, Section 9, and RFC 3841, Section 10.
Here, ABNF el ements are enclosed to single quotes -- for exanple,
"feature-parami. Such a reference identifies a sequence of octets
within a SIP request that match the correspondi ng ABNF el enent when
the sip request is parsed according to RFCs 3261, 3840, and 3841.
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6.1. Extracting a Feature Set from a Header

Cont act header fields, Accept-Contact header fields, and Reject-
Cont act header fields each contain zero or nore ’'feature-params
each in turn nmay contain one or nore 'tag-value's, or a ’string-
value’. The first step is to extract fromeach header field a nore
useful representation as a feature set, herein called an FS. (This
FS representation of a feature set representation differs fromthat
in RFC 2533.) This process is the same for each type of header

An FS consists of a set of one or nore feature paranms denoted by FP
Each FP has a nane, denoted FP. NAVE, and a set of one or nore val ue
ranges denoted by VR. Each VR consists of:

o Atype (VR TYPE): either token (TOKEN-TYPE), string (STRI NG TYPE)
or nunber-range (RANGE- TYPE)

0 A negation flag (VR NEGATION): either NEGATED, or NON- NEGATED
0o The actual value, differing by type

*  For TOKEN TYPE and STRI NG TYPE, a sequence of octets
(VR CCTETS)

*  For RANCE-TYPE, a pair of signed real nunbers (VR LB and VR UB)
representing the | ower and upper bounds on the range,
i ncl usi ve.

A single FS is created to represent the features of one header.
(Contact, Accept-Contact, Reject-Contact.) Wthin the FS, an FP is
created for each 'feature-parani in the header. To create an FP, a
"feature-param is exam ned as foll ows:

o If the 'feature-param contains an instance of 'other-tags’, then
FP. NAME is the value matched by ' ftag-nane’.

0 Oherwi se, the 'feature-paranmi contains an instance of ’base-

tags’. If the value matched by 'base-tags’ is "language" or
"type", then FP.NAME is just the value matched by ’'base-tags’. |If
not, then FP.NAME is the val ue matched by ’'base-tags’ and prefixed
with "sip.".

o The value of the 'feature-param, if any, is processed (according
to the rules in the next section) to extract a set of one or nore
VRs that are associated with the FP.
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6.2. Extracting Values froma Feature Paraneter

The value of a 'feature-paranmi is an encoded representation (as
specified in RFC 3840) of one or nore val ue ranges of the
corresponding feature. There are several data types that these

val ues nmay take on: bool ean, token, string, nunber, or nuneric range.
The type is determ ned by the encoded formof the value. (These
types and their representations are specific to this inplenentation.)

(Note: numeric values can explicitly represent a range of val ues.
The other types only represent single value: a degenerate range. The
termvalue range is used to enconpass all of these.)

The value of the 'feature-param (’string-value', 'tag-value-list’,
or none) is converted to VR formas foll ows:

o If there is no value, then a single new VR is created with VR TYPE
= TOKEN- TYPE, VR NEGATI ON = NON- NEGATED, and VR OCTETS set to
"true".

o If the 'feature-param contains a 'string-value , then a single
new VR is created with VR TYPE = STRI NG TYPE, VR NEGATION =
NON- NEGATED, and VR OCTETS is set to the octets matching ’qdtext’.

0 Oherwise the 'feature-parani contains a '"tag-value-list’, and a
new VR is created for each "tag-value' in the 'tag-value-list’, as
fol | ows:

o If the "tag-value’ begins with "I'", VR NEGATI ON = NEGATED
ot herwi se, VR NEGATI ON = NON- NEGATED.

o If the "tag-value contains a 'boolean’ or 'token-nobang’, then
VR TYPE = TOKEN- TYPE, and VR OCTETS is set to the octets natched
by ' bool ean’ or ’'token-nobang’

o If the "tag-value’ contains a 'nuneric’, VR TYPE = RANGE- TYPE and:

* |f "nuneric-relation’ is "<=", VR UBis set to the nuneric
val ue matching "nunber’. VR LB is set to MNREAL (a negative
nunber with the |argest expressible nagnitude.)

* |f "nuneric-relation’ is "=", both VR LB and VR UB are set to
the nuneric val ue matching ' nunber’.

* |f "nuneric-relation’ is ">=", VR LB is set to the nuneric
val ue matching 'nunber’ plus a snall epsilon. VR UBis set to
MAX- REAL (a positive nunber with the | argest expressible
magni t ude) .
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6. 3.

6. 4.

Ros

* Else the "nuneric-relation’ consists of two 'nunber’s separated
by a colon. 1In this case, VR LB is set to the nuneric value of
the smaller of the two nunbers, and VR UB is set to the nuneric
val ue of the larger of the two numnbers

Conparing Two Val ue- Ranges

Two VRs match if their ranges overlap. The conparison is done
according to type, and only conpari sons between |ike types are
defined. Wen two VRs of differing types are conpared, they are
considered not to overlap. Either or both of the VRs may be NEGATED.
Conpari son proceeds as follows:

o If the VRs are of different types, the match is fal se.
o Oherwi se:

* Two VRS with VR TYPE = RANGE- TYPE match if max(VRL.LB, VR2.LB)
<= min(VRL. UB, VR2.UB).

* Two VRs with VR TYPE = TOKEN-TYPE match if their respective
VR. OCTETS val ues conpare equal by case-insensitive conparison.

* Two VRs with VR TYPE = STRING TYPE match if their respective
VR. OCTETS val ues conpare equal by case-sensitive conparison.

0 The result (true/false) is then negated if VRL. NEGATI ON = NEGATED
and negated again if VR2. NEGATI ON = NEGATED.

Feature Set to Feature Set Matching

In RFC 2533, the matching of two feature sets is commutative, but as
applied to caller preferences matching it is not. In this
application, one feature set comes froman Accept-Contact or Reject-
Cont act header, and the other cones froma Contact header. For

pur poses of this description, these will be terned the preferred-
features (FSp) and the capability-features (FSc), respectively.
Non-commutativity arises fromexplicit tests for the presence anong
capability-parans of feature param names used in preferred-features

A preferred-features feature set FSp nmay be matched to one
capability-features feature set FSc, and this yields the foll ow ng
netrics:

0 NPF - The nunber of preferred-features.

0 NCF - The nunber of preferred-features for which there is a
capability-feature of the sanme nane.
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0 NVM - The nunber of val ue matches between correspondi ng features
of the two feature sets.

For a particular pair of FPp and FPc, these netrics are conputed as
fol | ows:

o Al the netrics are set to zero.

o The following steps are applied for each feature param (FPp) of
t he FSp:

* NPF is increnented.

* A corresponding FP with the sanme nanme is sought (using case-
i nsensitive conparison) in the FSc.

* |f a corresponding feature param (FPc) is found:
+ NCF is increnented.
+ Every VR of FPp is nmatched to every VR of FPc.
+ |If any of those matches succeed, NVMis increnented.
6.5. Selecting and Ordering Contacts Based on Caller Preferences
6.5.1. Reject-Contact Processing

The reject processing specified in Section 7.4.2 of RFC 3841 may be
perforned as foll ows:

0 For each candidate Contact in the target set, match the feature
set of each Reject-Contact to it.

o If (NVM == NPF) & (NCF == NPF), renove the contact URI fromthe
target set.

6.5.2. Accept-Contact Processing
The mat chi ng of an Accept-Contact against a Contact and subsequent
scoring of the match specified in Section 7.4.2 of RFC 3841 may be
perforned as foll ows:

o Mtch the feature set of the Accept-Contact to that of the Contact
as specified in Section 6.4.
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o If (NVMM< NCF), then the match failed. |If the Accept-Contact had
its "require" flag set, then discard the corresponding contact UR
fromthe target set.

0 Compute the score as NVM NPF.

o Apply the "require" and "explicit" flags as specified in the text
and Figure 7 of RFC 3841.

7. Security Considerations

Thi s docunent provides explanation and exanpl es of the use and
i mpl enentati on of RFCs 3840 and 3841. The security considerations
sections of those docunents apply to the nmaterial presented here.
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