WD 02/ 076049 PCT/ US02/ 08632 RECURSI VE QUERY FOR COVMUNI CATI ONS NETWORK
DATA FI ELD OF THE | NVENTI ON [ 0002] The present invention relates to a
comuni calyigoigrsmst em and is nore particularly rel ated tpp1dedoeiosdspi Ng
addresses for establishing comuni cations sessions. BACKGROUND [ 0003] The
proliferation of data transport networks, nost notably the Internet, is
causing a revolution in tel ephony and other forns of real-tine
comuni cati on. Businesses that have been accustoned to having tel ephony
traffic and da F } Oﬁﬁﬁﬁﬁf i SRE ystens and
net wor ks are n%ﬁ?ﬁ%@?ﬁg§t mard§%§%¢ca I'e ]k%gﬁgéggggTyitmopEéTtherein

t el ephone voice traffic and other forns of real-tine nedia are converted
into digital formand carried by a packet data network al ong with other
forms of data. Now that the technol ogies are feasible to support it, voice
over data transport offers many advantages in terns of reduced capital and
operating costs, resource efficiency and flexibility. [0004] For exanple,

at commercial installations, custoner prem se equi pnent investnents are
substantially reduced as nost of the enhanced functions, such as PBX and
automatic call distribution functions, nmay reside in a service provider's
network. Various types of gateways 1 WO 02/ 076049 PCT/ US02/ 08632 allow for
sessions to be established even anong di verse systens such as | P phones,
conventional anal og phones and PBXs as well as w th networked desktop
conputers. [0005] To neet the demand for voice over data transport, service
provi ders and network equi pnent vendors are faced wth the chall enges of
establ i shing new protocols and standards, recognizing new busi ness nodel s,
i npl enenti ng new services, and designing new equi pnent in a way that would
have been difficult to inmagine twenty years ago. [0006] For exanple, a new
generation of end user term nal devices are now replacing the traditional

t el ephones and even the nore recent PBX phone sets. These new sets, such as

those pIELD OF THE INVENTION ‘ »
[0002] The present invention relates to a communications system, and is more particulerly

related to determining addresses for establishing communications sessions.

BACKGROUND

[0003] The proliferation of data transport networks, most notably the Internet, is causing a
revolution in telephony and other forms of real-time communication. Businesses that have been
accustomed to having telephony traffic and data traffic separately supported over different
systems and networks are now moving towards so-called “converged networks” wherein
telephone voice traffic and other forms of real-time media are converted into digital form and
carried by a packet data network along with other forms of data.k Now that the technologies are
feasible to support it, voice over data transport offers many advantagee in terms of reduced

capital and operating costs, resource efficiency and flexibility.

[0004] For example, at commercial installations, customer premise equipment investments are
substantially reduced as most of the enhanced functions, such as PBX and automatic call

distribution functions, may reside in a service provider’s network. Various types of gateways



offered by Csco and Pingtel, may connect directly to a common packet data
network, via an Ethernet connection for exanple, and feature |arge visual

di spl ays @ @np&nsce the richness of the wuser interface. [FAOHo2k¥3n before
such devi ces were devel oped, computers equi pped with audi o adapters and

connected to the Internet were able to conduct some rudi mentary form of
I nternet tel ephony, although the quality was unpredictable and often very
poor. The enphasis now i s upon adapting internet protocol (IP) networks

connectin i it taREeabbufd AT didts SRR AEPLE Bkt MYk, o

tel ephm\yo@phona@hﬂld PBXetab esellfa ivith metwdorkdd desktopnopgriters.Some ot her types of
medi a sessions enabl ed by such techniques may include video, high quality

audi o, [0§Y5] | TRAhE RO RIATE! Pelce FRE FaQitREsRRE serv e ppbiadart axenapbi cat i ons.
[0008] O course, as a business or residential comrunications_subscriber
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busi nesses have cone to rely upon PBX features or network-resident
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In the near future, such special services are expected to see |ncreased
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conmmuni cati ons session in a network, new protocols and control

ar chi teser inteéadgave energed. It is vvorth noting that these have been
inspired by the mgration to a voice over data but are not necessarily
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although the quality was unpredictable and often very poor. The emphasis now is upon adapting
internet protocol (IP) networks and other packet transport networks to provide reliable toll-
quality connections, easy call set-up and enhanced features to supply full-featured telephony as
well as other forms of media transport. Some other types of media sessions enabled by such
techniques may include video, high quality audio, multi-party conferencing, messaging and

collaborative applications.

[0008] Of course, as a business or residential communications subscriber begins using such
voice-over-packet communications to replace conventional telephony, there will naturally be an
expectation that the quality of the connections and the variety of services will be at least as good
as in the former telephone network. In terms of services,‘ for example, some businesses have
come to rely upon PBX features or network-resident “Centrex” features such as call forwarding
and conditional call handling. In the near future, such special services are expected to see
increased use because the new terminal devices mentioned earlier can provide a much more
intuitive interface for the users. With existing systems, users often forget which combinations of .

keystrokes are required to invoke enhanced features.
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[ 0010] Both the ITU H. 323 standard and the IETF' s Session Initiation
Protocol' (SIP) are exanples of protocols which nay be used for

est abl i shiyggo2a7easMUNI cati ons sessi on anong ter m nal s conpgetedosdd: a
network. The SIP protocol is described in | ETF docunent RFC 2543 and its
successors. Various architectures have been proposed in conjunction with
these protocols with a conmon thene of having an address resol ution
function, referred to as a "location server," somewhere in the network to
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the mdst of a session. For ensuring this level of reliability and for
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nee are addressed e present invention in which an
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a data network. The syst m ut LI zes an ex t he
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t he fo owi ng nanner: The proxy server first receives a request, such as a
S| P " | 2ty deBtinatimnsmd 4o coytmldaawsﬁnbnhdf@@smng station where a first user
desires to contact a second user. The second user may be identified by
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highly scalable to reliably accommodate m1111ons of sessions on a daily basis. Robustness may

necessitate designing in redundancy and failover mechanisms. Preferably, these measures will
even provide transparent continuity of existing sessions and features even if a failure occurs in
the midst of a session. For ensuring this level of reliability and for maximizing scalability, it is

" generally preferable to minimize the demand upon control functions, such as location servers, to

maintain any persistent state information for each call in the network.

SUMMARY

[0012] The need for robustness and scalability in a session processing system, as well as other
needs, are addressed by the present invention in which an integrated communication system
provides telephony and data services over a data network. The system utilizes, in an exemplary

embodiment, the Session Initiation Protocol (SIP) for estainslling communications sessions.
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to reach the second user, finding one or nore |ocations for the second user
and performng any call handling features provisioned for the first or

second useigsoyozenaerally, the location server responds to gdieudanesis?s
request by returning to the proxy server one or nore addresses of

term nals where the second user nmay be contacted. [0014] Upon receipt of
the address information fromthe |ocation server, the proxy server
commences to send an "I NVITE" nessage, or the like, to each address. Thus,

the pr eryern t.s. 1 C, S ' e
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a voice [ t em 016] An ent in.a Eind-M |ist b .add
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Therefore, it I's possible for a single called party requested by a user to

FS{) r1 $ ism_li_ﬂldldsd% therirexyis cequestdfy rebmniag to the drewsesyer Ane pemprscaddrassesdr ver .

i S nomenon J bl e burd t he | ti :
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the present 1 nvention provides an alternative approach wherein a | arge
nunber attsmpts tiy wedethersagondotsehaweying threaddedssesreithensebiplly hein pseadlel.on ser ver
all at once. Instead, the location server may return a first set of

addr esp935)pMuléplel addidssds mayid retprnethiethe [daation sdreer ifj foxgxasmpie; @argivamdisthen
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second user being called. By provisioning of their profile maintained by the location server, a
user may spécify, for example, that incoming calls go to an IP telephbne first, then another
phone, then a mobile phone and, if there is still no answer at those 1dcations, then into a voice

mail system.

(

[0016] An entry in a Find-Me list may be an address that represents yet another account within
the network. This account may in turn have its own associated profile including a Find-Me list.
Therefore, it is possible for a single called party requested by a user to correspond to a hierarchy .

of contact addresses in the location server.

[0017] This phenomenon places a considerable burden upon the location server because a
potentially large number of contact addresses may have to be determined and returned for each
INVITE request, even though the called party might be reached at one of the earliest contact

addresses attempted by the proxy server.



proxy server. [00191 In accordance with a preferred enbodi nent, the
| ocation server returns a list of addresses, sone of which nmay correspond

to ot her @gruptaot hat will thenselves yield nmultiple conicaet2oddiks
initial list returned to the proxy does not include the conplete "expanded”

listing of these latter contacts. Instead, in accordance with a preferred
enbodi nent, each such "expandi ble" address is nerely reported in the
initial list along with a flag or tag associated with the address to

| b ARy 18PA! 1 dne BN RABFSLA RIS bitfic8 R hASAASC doBrolRh Hindfeid RiAHON. the
initia st of addresses, € proxy server uses this'tag to trjgge
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wtht turned by the |ocation server to the proxy server.

As t hepropyergveser ver subsequently requests further contacts fromthe

| ocation server, the proxy server includes the context information in the
subseqoov] r équasidancAsvithi d prefeeredxpibadinesit,ithe Pratidreserved e¢taink alist ofy, passi ng
this context informatiqon back to the | ocation sgrve,r le;dva tageqa{glaﬁ ﬂl | ows
the | oaddresses. samg&f whichsmay, comespord oniher ageountsdhatomillthepasehugs HRf an

initi al:or{tﬁ’ééé.i Bis ﬁx‘ﬁﬂh’ﬁﬁ% retutn@d folthe I%g(ﬁéz dids B@ﬁn&lﬁ&ﬁﬂe%@_ e/ féxg%ﬁ(%ﬂ" listing

mai ntarning state 1n IS manner so especially 1nporta or allow ng
any of of theseslatied altaetsl ohmtehdyin secordarse wothreaprdfesret lembsdipzmtyeactt suchquest s. I n

th ds,. L ocat i i.cing. b t t f
oxpandraiple S90ES s pe TeRorieayE e s B aTetaE § Biag pEREERosiaRd Rl ance
that pprviddrds IiRdichlettha!it b Expafidlint®imiliisle a@esieh. Ot welkHe GrauaBuhdlingRer at e

equi valently and maintain a consistent inmage of the addressing and user
prof i | bistioffaddresses,ahe piixy saeetuses this taguip trigher Sehseqrent iragvabef the expangdedmy

arise due to fa'ggyer Q%nlqu bau%n&ing mechani sms. 5 WD 02/ 076049
PCT/ USESIEEE5Y onbot 25§ Wi Ny e B0t 't he present invention, a nethod is
di sclo or_establjshing a communi cat,ions.session wWwth a party using
mut ¢ 1 plBIEbniacrableAhs Deafirbier et Ecirary fane Hse Gfbséiont fgREl HoThd
proxy without keeping persistent state information for the session, additional context information
is provided with the each address returned by the location server to the proxy server. As the
proxy server subsequently requests further contacts from the location server, the proxy server
includes the context information in the subsequent requests. As will be explained in greater
detail below, passing this context information back to the location server advantageously allows

the location server to skip many steps that need only be performed for an initial routing request. '

[0021] Freeing the location server from maintaining state in this manner is also especially
important for allowing any of the available location servers to handle the subsequent requests.
In other words, the location server servicing a subsequent request for an expanded address set
does not have to be the same location server instance thaf provided the initial list. All of the
location servers should operate equivalently and maintain a consistent image of the addressing
and user profile information. The need to consult different location servers may arise due to

failover or load balancing mechanisms.



of contacts for the party. The nmethod generally conprises the steps of
obtaining an initial set of contacts fromthe |ocation server, attenpting

to espablmza)mgssi on with the party using the initial sgtr/@o2es3bacts,
and, if the session is not successfully established using the first set of

contacts, obtaining a 'subsequent set of contacts to try. [0023] In
anot her aspect of the present invention, context information related to the
processing that occurs in the |ocation server is obtained fromthe

| ocat i rver. | i : i . r . . arty.
The: s i022B ] {Eopé RuBSUUAE bl Wiliidhy, S fieHEE s diflo @ RAStBURte 2, PartY
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anot her aspect of the present i1 nvention, one or nore contacts obtained from

a | ocsdtiofnorgtacts,end nEyhdseasiomis iohsiccedstidly esfabliftedhisingdhe ficst set of gbitectsent
request. to.the Iocatigge[togerver {95 appropriate for the given contact.

_[0056] OTtﬁmérd?ﬁf\fmﬂg’lseoééeB POiECts 9 'B%ent i nvention, a |ocation server means
is disclose ichis able to provide, contact ,informti f ty |
responi¥28h ilp F"_El?t 2 aéHﬁFté’@E’sedﬁﬁ‘gﬁi m?’%‘&l?é‘sf@tem[“éfg?ﬁtﬂ?nﬁ‘le%%gr % Bg?r/ﬁsg‘{‘lgl 2
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( receiving context -information related to processing in the
| ocat i mquest farezontacEuiot hearipr Ehe samecmbaxd snfernationhs propidefl éo thedoeaton dervent |

the | ocation server -neans include for providing,a finalit

| ndi caoneROR ath TBRpeER TP bR SherSine s M ol edipmespe,
anot hefycaghifsdvef the present invention, a proxy server neans is disclosed
for handling session requests by obtaining contacts froma |ocation server

o1 SR kSRR 2SRRI i okt i i

provi d n accor ) W pre I ment, the proxy server .
means Ihehtbomienas ndyetrigeer farthassquastsits tledbedtlonshiedr.usi ng the contacts and,
in response, -determ nes whether to obtain further contacts fromthe

| ocat i B2SET 1€ tnother\¥oh € oD G EseRGHA &H1d2/ BBG@2nore contacts obtained from a
location server may bear an indication of whether or not a subsequent request to the location

server is appropriate for the given contact.

[0026] In another aspect of the present invention, a location server means is disclosed which is

able to provide contact information for a party in response to initial and subsequent requests.

[0027] In accordance with a preferred embodiment, the location server means includes means

for providing and receiving context information related to processing in the location server.

Furthermore, in accordance with a preferred embodiment, the location server means includes

means for providing a finality indicator with each contact provided in response to a request.

[0028] In another aspect of the present invention, a proxy server means is disclosed for
handling session requests by obtaining contacts from a location server and attempting to
establish a session with a party using the contacts provided. In accordance with a preferred
embodiment, the proxy server means determines whether a session is established using the

contacts and, in response, -determines whether to obtain further contacts from the location server.
‘ 6



[0029] In accordance with a preferred enbodi nent, the proxy server neans
accepts processing context information fromthe | ocation server in

conj unct i g Mobkua®bt ai ni ng one set of contacts and then prQQvigdessdzhe
context information to the |ocation server in conjunction with a subsequent

request for contacts. [0030] In accordance with a preferred enbodi nent, the
proxy server neans interprets a response froma |ocation server to
determne if a subsequent request for further contacts should be

subni t f‘ﬁ’??l | R, gg@g&%@% %ﬁth"\ieé#fe?reﬁreﬁb%H@t,gﬁp%ﬁ%er ﬁngﬁhsgdrc{?%%sé FRbSln

means ates sequ request from on Sé€rver
i n respanad ihforrmatianfremtthetoeuticteskrvar imbonjeationevitlr @sgioingeonelset acfcontadiance
with a fiferred enpodi nent,, .t he. prox erver means interpret, an ,
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shoul drBGest ¥dohife to the location server in response to the contact.

[ 0031] I'n another aspect of the present invention, a conputer-readable

redi h : . _ { : . .
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foll om ng escription, sinply by illustrating a nunber of
part i cedrher respuneeli heartcerdanct with b erefartred ¢robedimients thediroxy seimeer esans indetprets

contenpl ated for carryi out, the resent invention. The present_ invention
ool s g asweirhit acppiapan oA Ritseatiat feaues! Spblf BF SRS o an
be modifiigdhtibh s4Ret BURsFoRSPRIhS c¥hthdtout departing fromthe spirit and scope
of the present invention. Accordingly, the drawi ngs and description that

fol l'o t | V8 chiB it a1t isaffsclosed
0L GBS 5y B BE AL B P e
PCT/ USRAfi6@Rputer executable instructions for carrying out a method for implementing the location

server means.

[0032] In another aspect of the present invention, a computer-readable medium is disclosed
having computer executable instructions for carrying out a method for implementing the proxy

server means.

[0033] Still other aspects, features, and advantages of the preseﬁt invention will be readily
apparent from the following detailed description, simply by illustrating a number of particular
embodiments and implementations, including the best mode contemplated for carrying out the
present invention. The present invention is also capable of other different embodiments and its
several details can be modified in various respects without departing from the spirit and scope of
the present invention. Accordingly, the drawings and description that follow are o be regarded

as illustrative in nature, and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS



[ 0034] The present invention is illustrated by way of exanple, and not by
way of limtation, in the figures of the acconpanying drawings and in

whi ch | i kevg@fecramce nunerals refer to simlar elenents geddnobyzeh: FlI G
1 is a diagram of a data comruni cations system capabl e of supporting voice
services, in accordance wth an exenplary enbodi nent of the present
invention; FIG 2 is a diagramof functional elenents involved in
establishing a session anong parties according to an exenpl ary enbodi nent

of the eRnty i 1on:.. El. j | of i Agr [ichi .
ressagl il y e sPEtindhichiSilari@y By by or el MibIE AATLO SRl RiltBill g,
may hatte figukds ¢fitke s@ohpahging Btdwings sl ia widdiehiad referelep moinerds @fera sinfilL

nest i ngl of contacts. for a destination party; FIG 5 is a diagramof a

typi caf e@FﬁSﬁﬂﬁﬂﬁﬁﬂ?‘@h&hoi ces nessage in accordance with the prior art;

FIG 6 is a _block diagram of functional elenments involved in session
initiation FKO. lhiseclegametisdagp epnyypediestiong sestamsarable ebfyppoHBRYVOGE t he

present_jnventjon: A 1S _di . I | ces nessage in
Ef (c:i or g%errl{él gé’s\Mﬂ% %&grdparﬁéfgrﬁrﬂgg lezg?g%?%ggdel%@dﬁ r?%% lte(g)ﬁ‘ﬂt ?rh‘;eéngérn{é;fsent i nvention;
xerl ary _ERBAGHEEBR QAR TG O i T ARG P e har {
of a ppaEesscbRIind@NH dxeehpdfs Shdoditaresthe prsemahiartiohd by a |ocation
server in accordance with a preferred exenpl ary enbodi nent of the present

invention; pfthG jsLQaliNAv bia@¥elddskriBhg RoRRERSEnE BpidaBADBLig SR8l a

requests as perforned by a proxy server in-.accordance wth a preferred
exenpl sessioe mhediardestination tpagy praydere multiecodacts;FI G 11 is a flowchart of a
process in a communi cations systemfor obtaining and trying nultiple

cont act s i nFKlibkistaschematiccdepitding @n wik sthple nestéfgsorfroedtastsdopd desyinatiduguhrtyent  of
the present invention; and 8 WD 02/ 076049 PCT/ US02/ 08632

FIG. 5 is a diagram of a typical SIP multiple choices message in accordance with the
prior art;
FIG. 6 is a block diagram of functional elements involved in session initiation in

accordance with a preferred exemplary embodiment of the present invention;

FIG. 7 is diagram of a SIP multiple choices message in accordance with a preferred

exemplary embodiment of the present invention;

FIG. 8 is a diagram of an SIP INVITE message in accordance with a preferred exemplary

embodiment of the present invention;

FIG. 9A-9B is a flowchart of a process for handling session requests as performed by a

location server in accordance with a preferred exemplary embodiment of the present invention;

FIG. 10 is a flowchart of a process for handling session requests as performed by a proxy

server in accordance with a preferred exemplary embodiment of the present invention;

FIG. 11 is a flowchart of a process in a communications system for obtaining and trying
multiple contacts in subsets in accordance with a preferred exemplary embodiment of the present

invention; and



FIG 12 is a diagramof a conputer systemthat can be used to inplenent an
enbodi nent of the present invention. 9 WO 02/076049 PCT/ US02/ 08632

DETAI LED WaSaidhEdlih ON [ 0035] I n the follow ng description, pglisosnggsn
structures and devices nmay be shown in block diagramformor otherw se
sunmmari zed in order to avoid unnecessarily obscuring the present

i nvention. For the purposes of explanation, nunerous specific details are
set forth in order to provide a thorough understanding of the present

i nvention S I r

be practi cegkl}nﬂa)lg\?;bl%?rﬂ%qg Cgﬁ@aféﬁgﬁﬁ%ﬁ{aﬁé%@es%%?l lelc:ﬁl gﬁt ala:n%\(%%lgg For
exanplefm@bhﬁemghvmhenpresent invention is discussed in the context of the
Session Initiation Protocol (SIP) and an Internet Protocol (IP)-based
network, one of ordinary skill in the art will recognize that the present
invention may be generally applicable to other equivalent or anal ogous
communi cati on protocols or communi cations networks. [0037] It should be
under st ood t hroughout this disclosure that, although SIP-type nessages are
shown for conveni ence, any type of protocol or a m xture of such protocols
may be applied in various parts of the overall system |In particular, the
routing requests and responses between the proxy server and | ocation
server may strictly or |oosely conformto SIP or sone other standardized
protocol, or may be proprietary in nature. [0038] FIG 1 shows a di agram of
a data communi cations system capabl e of supporting voice services, in
accordance with an exenpl ary enbodi nent of the present invention. The
comuni cation system 100 i ncludes a packet data transport network 101,
which in an exenplary enbodinent is an Internet Protocol (IP) based
networ k. System 100 provides the ability to establish comunications anong
various term nal equi pnment coupled thereto, such as tel ephone 125, PBX
phone 118 and SI P phone 109. In practice, there may be thousands or
mllions of such term nal devices served by one or nore systens 100.
[0039] As used herein, the term"SIP phone" refers to any client (e.g., a
personal conputer, a




web- appliance, etc.) that is configured to provide SIP phone
functionalities. The SIP phones 109 may take the form of standal one

devi ces -wa& @/076@9 S| P phone may be designed and confi gur eddToUso20803&

02/ 076049 PCT/ US02/ 08632 function and appear like a Plain O d Tel ephone
Service (POTS) tel ephone station. A SIP client 111, however, is a software
client and may that run, for exanple, on a conventional personal conputer
(PC) or laptop conputer. From a signaling perspective, these devices 109,
111 may operate quite simlarly, with the main differences relating to the
user interface. Unless otherwise stated, it is recognized that the

funct i DEFIAILEEsDBECRGPNIONEe SI P phones 109 and the SIP client 111 are
conpar abl e and that the network operates simlarly with either type of
device. [0040] The system 100 provi des a nunber of elenents to support the
voi ce services, includin an enterprise gateway 103, a Dedicated Access

Li ne ([94985] gdn dwefpllowing deserintions weldmewa piragures and deyiresgnaf eg shewinmig block

| at f ' ) ' ' . '
01 "o b By L oy i i R FLR g SO R By bR DRl R o

ser ver jniveflionl for thd-PEPbiRdf SLlYRtioh LBurB@bYEspedificaetatlp @fd depforthl i@lorddido user
information to enabl e address validati on, eature status, and real -tine

subscr pig¥rderacthorough yadersigndiag obHhe paerent inyentiony It shaulghbe ypdgrsiqagrhowever that
fi . ; . = . i h
cont | Il hbht nOLRIIH:PBe piadfdkhlin GRhribt %pramg%es%gé@ﬂ@&aa&. the

capabi System-l are described w respect t arge enterprise

appl 1 clel ¢ BOZCGmET e LEP VR A st B BB eS8, 10

i s abl BifiRicnuRBRCh] (SIRBAMRIERY Iatcii PrétBéd) () hasad nerpbik, bR droiaryikill ivvibiec e
and data requirenments. [0042] As shown, enterprise gateway 103 provides
connectt Wikl yecognize thadthe nresent inwERtEPD mavbagenserally applicable 1o ¢ibeyr egpivalent of a

cal s PRSHODERS A ARER pRlioqol oot eflons RESRETCE 5t on whi nuni quel y

it | ¢ ses Th e :
naner 00331 oSSR Rt Vieo R R ani? PistROleb s, ftofert SHPN e Mes kS e,
117,  egfoRvfot aﬁamie@iw,xangzgﬁpmrmeoudﬂhema&edf sulch @idtadol Seray ibe @pplhtinor k

(I'SDN), Grcuit Associated Signaling (CAS), or other PBX interfaces
various parts of the overall system. In particular, the routing requests and responses between the

proxy server and location server may strictly or loosely conform to SIP or some other

standardized protocol, or may be proprietary in nature.

[0038] FIG.1 shows a diagram of a data communications system capable of supporting voice
services, in accordance with an exemplary embodiment of the present invention. The
communication system 100 includes a packet data transport network 101, which in an exemplary
embodiment is an Internet Protocol (IP) based network. System 100 provides the ability to
establish communications among various terminal equipment coupled thereto, such as telephone
125, PBX phone 118 and SIP phone 109. In practice, there may be thousands or millions of such

terminal devices served by one or more systems 100.

[0039] As used herein, the term “SIP phone” refers to any client (e.g., a personal computer, a
web-appliance, etc.) that is configured to provide SIP phone functionalities. The SIP phones 109
may take the form of standalone devices — e.g., a SIP phone may be designed and configured to

10



(e.g., European Tel ecommuni cations Standards Institute (ETSI) PRI, R2).
[ 0043] The Dedi cated Access tine (DAL) gateway 105 is enpl oyed |n system

100 to al Weyeotégsdbual private network (VPN) custoners to bgtaidogosdd2access
their service even froma conventional telephone not served by the VPN 11

WO 02/ 076049 PCT/ US02/ 08632 [0044] Through system 100, communi cati ons
maybe establi shed anong the voice stations 125 that are serviced through
the PSTN 123 and personal conputers (e.g., PC 111) that are attached to

acket a C
ot ol g ek foto Pl OB TERRRIABClVIcdRPOS) Mool sliphr W SIF end”
possi bl &1, hoerasr, Bu fivdre vlidr ahdenay Itlaaaiemre or exfanmla/ oh aeonvantioh#? peedohal (1)
phone-t o- pho

ph to-P PC: t h C: In th
Pl et ComblP B I e e Eraing ARFP e Iheseickise? I0E I e# phone
125 is %é%mtgﬁgﬁgstnﬁ[aﬁ’li?Wltﬁ%ﬁ%ﬁﬁdlmreﬁcessr@lahﬁ@tJ Bl 1ﬂt%fffﬂ€hr I"Ulﬁl@is&%ﬁéi'w}éy

whi ch ? t hrough the backbone network .
packet stated, iV & reeognaded that thérEmctionalitids Dflbaih@tﬁ Si8tphonés 11191andr§hq &H’psllenbl 11

th | 107 { TN_ph t
2hown) fregmore it aberific SRR Poeref s Bl G DR T8 VT 2
th h to the PSTN 123 Thi L th t
ST 109305 The Seitm O b e SHEGE 2B SIETARICH PR S SRR skEd e o o

PC 111aﬁ/éxﬁerfpp§e atway K03 Alpedibfed Rbédds Eﬁi%r(WAL() gawmly\a@s an8oiid datbWay 107

pl aces a a voice station (e. 25). Using a volce encoder,
t he PCarilISIPi qonferehniesplatfotm d3fn bf parbewer, m@@ﬂ@,o pompriseh gheangppoiert clements at

d df t t k 10 107
conver & PRay sdvebl T3 Blro Red e SRR o (o) B B u PP R LT LAY,
whi ch i §caibh Geiiver 514 ﬁe@b&chstaq Clsmomoe end bk il iod to epdiIOaldteR)validatnl v,
in the fourth scenari o, 111 establishes a voice call w th another PC

(not  sfeatumy stafus, andi rsalcteme subsaghestfeatoe cppfigeratien- aAddigongllyn &4 116 dpyf stere: t he

PC 111 (\élga th% ng%wortk 101 to the other PC (not shown), where the
packet FUREHAOLAIGHPRL  decoded. [0046] As nentioned, system 100 may

enpl Oy[0%41] ' %o ﬁl%q%ggo%eg of exp?anatslgrtl e capagi?“ BESof system 100 are described with
respect to large enterprise users. It is noted that the feature/functionality of system 100 may be
applicable to a variety of user types and communications needs. System 100 is able to support

customers that maintain multiple locations with voice and data requirements.

[0042] As shown, enterprise gateway 103 provides connectivity from a PBX 117, which
contains trunks or lines often for a single business customer or location (e.g., PBX phones 118).
Signaling for calls from PBX 117 into the IP network comprises information which uniquely
identifies the customer, trunk group, or carrier. This alloWs private numbers to be interpreted in
their correct context. To interface to PBX 117, enterprise gateway 103 may use Integrated
Digital Services Network (ISDN), Circuit Associated Signaling (CAS), or other PBX interfaces
(e.g., European‘Telecommunications Standards Institqte (ETSI) PRI, R2).

t0043] The Dedicated Access Line (DAL) gateway 105 is employed in system 100 to allow
virtual private network (VPN) customers to be able to access their service even from a

conventional telephone not served by the VPN.

11



Anot her popul ar session establishnment protocol is referred to as the H 323
protocol, although it is actually a set of related protocols pronul gated
by the | niweypabé@nal Tel econmruni cation Union (I TU) for aggeaniorssdzng

mul ti medi a communi cation. SIP is an alternative standard that has been
devel oped by the Internet Engineering Task Force (IETF). SIP is a signaling
protocol that is based on a client-server nodel, generally neani ng that
clients invoke required services by nessaging requests to servers that can

provid [ i A - »

bt Ush Y886 33l gtei 100, Brmbfbnfalis i e PR i G} iS5 HARGA2s
Hyper t that arErsanddedrthieugh dleoP STIMTZPhd p&bdhal somputemsxe.gaPC hidntrak grerattadzddl e
protocol . 00424 |t qg be noted that neither the H 323 or SIP protocols
are | i A pasgetdq petyer ig%ny appl i cations, but have applicability to

mul tinedia services in general. In on nmbqQdi.nent of th present .
i nvent [(45] SKsepinz a sHng o sl H%engéﬁﬁgr?@e@éﬁp Sféﬂ‘@ﬁ?ﬁﬂ@rtelﬁ?lﬂfé@s,dF

or i nalpybpaiy Bl ik POSIME SLna Y EUR wigh e Whdcbmblt ARABIGEYvet  LIGSE) O 1
or ext phaieansihone, (B) pleonestiorC,48) PCoo-phaides and () #Ch-REI In thedirst scemsriead of
SIP. Se te f | P,. but oft d.i jyncti ith Sl I

Sessi oRboTSETOBE Fh BRI, ¢ SEbTom e BHow Boraes tHdrueh BT i o
st r eanmgyitth {ohfe ARtWol i BateRay 367 SIS fdrR a8 ihE %gzgﬁ)u%ﬁ PR RE nehforkessi on

description to participate” in the session. | ] e Internet Engineering
Task Fb0LeThe BicRetiwedtvooe calld$ thes soutedriraugh neppak 161, parkapsde asgthetsimtatar e

| f d t t hods, i tant . met hod i §.t | NVI TE neth
whi on RivRHEEE RE LT i 08 Sb e ERUS PIRA (B STEPh SRS ek sl PR e ie
whi ch LiglieCat8iadel alcall 18 PeRhtoudB Y shfich &) B8 PSTN 173, OFietoieeEdlsis tIRAE

term nates a connection between two users or parties in_ a_ conference.

Anot heswiteited dxy the PSR 1G8Tp dnsS eetiverk gateveay B hulbich dorvwerdssthe weise el fooh
about iLities, w t [ y | shi . STER
ot hodP Crigy b gk d i OF RAR Rl FRIPE L5 13 s Pt (1o DR
pr esenitati@c@id. Ophonk QQ?] Uédag aivbiee eggaiet] itigPSl1P1 atebdutes acsttdamadivoicel
services are described in | ETF RFC 2543 and__ | ETF Interne{ Dragt "SIP Call
Cont r opadkgisynigdhe netyigre 1q17that arg destingd forgne pHeadwadcenients G elhe SIP

network gateway 107 converts the packetized voice information into a POTS electrical signal, ‘

which is circuit switched to the voice station (e.g., phone 125). Lastly, in the fourth scenario, a
PC 111 establishes a voice call with another PC (not shown); in this case, packetized voice data
is transmitted from the PC 111 via the network 101 to the other PC (not shown), where the

packetized voice data is decoded.

[0046] As mentioned, system 100 may employ SIP to exchange session setup messages.
Another popular session establishment protocol is referred to as the H.323 protocol, although it is
actually a set of related protocols promulgated by the International Telecommunication Union
(ITU) for accomplishing multimedia communication. SIP is an alternative standard that has been
developed by the Internet Engineering Task Force (IETF). SIP is a signaling protocol that is
based on a client-server model, generally meaning that clients invoke required services by

messaging requests to servers that can provide the services. Similar to other IETF protocols

12



i ncorporated herein by reference in their entireties. [0050] Transm ssion
of SIP nessages can take place in an IP network through the well known

User Dat agigagmoRécqd ocol (UDP) or through the nore reliabl e TpaENSQ@8HEQH
Control Protocol (TCP). \Wereas SIP, H 323, or other protocols nmay be used

to establish sessions through a data network, the actual nedia or
"traffic" that is to be comuni cated anong users may take place according
to the vveII known Real -tine Transport Protocol (RTP) as described in the

| ETF

| ket yEEnTR Sl maefet BrolRal SRRy iy Tl SR AR Bro R RITRD 8B g
H. 323)atemm1|ﬂ&1nﬁa[rﬂ§'fdadéﬂa'ﬁfdﬁ'@ﬂ>) and networ k managenent and pI’OVI si on| ng
will be communicated through common transport network 101. Thus, in FIG

1, all gmf47] het ﬁbﬁﬁ@ﬂb&d@ﬁm%@ﬁhdﬂﬂh@H@QB or SIF pidEBRI aralifited té TPefaRephbiy net wor k
101. 052] In the traditional telephone network, calls are directed to

speci f peplicatdens, blﬁlsh@dﬁ appliqsbiiy to muliimedia sehviepsan generaln tln pne gmbgdimeat efthe ed
Ll P aBRSe MRS hion,' Stp 30 My 38 ket SR ANAAD NRHAEN N Fpes i skBlonk SuriBAC! 1V 2

call ed epen Ioca I Oon

ter hm né’gl'stem [10@5wa'5h@' {tsill bemppareiteo thoserbﬁmehrtaey ﬁmﬂaxh tHearethatthe H.323d, at
each term naI may register, as being present sq that inbound calls are
di rectE@tQC@ {wigh sRime mjodHsatipys Qrééfeélﬁlé’ﬁgd)rlog@éﬁww Pmi?qq%%?%%fée utilizedar may

have b on O,F §¥i’; &)r%g!ﬁie %91 V‘f)tﬁ% 91 d 8 PefuhbidBwith k8, @fﬂe%%gsﬁlbe

activa suc as ca ocklng, even as a function of the
time oDestaiptioh (B’@&é]:ollismmsﬂuoﬁ ptdveiesl ynfamationabovtenedia ats@ms i dlaet inoHinaetiia of

call handling feat each equest to e.ta ish a glon i.s first

" out ed OB P RSEPILhF Tsipiats phBE SR dser ?%H%mﬁw RIS ST eq,
destination addr esses may be foulrgd and peC| atures related to a user
or a blM8ksdhedalprmst Eagisperang Tas tFﬁécecsﬁ preje égtlge%mgngrgpsvt;yg%o- nternal | y

or by &g@@d@%&%&g&o regaﬁ%a Bl ¥s REfGHs. Ah &R g&%& Rfdthddqs eiewmﬁrﬂ&ﬁéd A

proxy rpre necessary, rewites a request nessage before
f or war whivh 1111‘z1tes [aOﬁsSﬁﬂo d configramreal Anolttee atetlon is eirwBYE tddests pdychgndicatesithiah g
' equestthe caﬂ may Se re easeda Iﬁ 081 woré ﬁ"’Y”E terminates a connection between two users or
parties in a conference. Another method is the OPTIONS method. This method solicits
information about capabilities without necessarily establishing a call. The REGISTER method

may used to provide information to a SIP server about a user’s present location.

[0049] Details regarding SIP and its call control services are described in IETF RFC 2543 and
IETF Internet Draft “SIP Call Control Services”, June 17, 1999; both of these documents are

incorporated herein by reference in their entireties.

[0050] Transmission of SIP messages can take place in an IP network through the well known
User Datagram Protocol(UDP) or through the more reliable Transactipn Control Protocol (TCP).
Whereas SIP, H.323, or other protocols may be used to establish sessions through a data
network, the actual media or “traffic” that is to be communicated among users may take place
according to the well known Real-time Transport Protocol(RTP) as described in the IETF
document RFC 1889.
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and determ nes addresses or "contacts" corresponding to the destination
party expressed in the routing request. In response to the request, the

| ocation @&yyRreoT®y return a redirect response conpri si NpaNK0308632
information for the party. It is noted that nmessagi ng between NS 113 and LS
115 may use a nodified version of SIP. For exanple, SIP acknow edge
nmessages nmaybe unnecessary between NS 113 and LS 115. O herw se, nessagi ng
anong network functions, such as NS 113 and LS 115, may use standard SIP

or eve -SlP.alte i t her .. d

Oper at F’é’%gf g‘u%&)%? ]b" E@P@@%éﬁ%ﬁ E?Aﬁ%fg%ggoc\j?ﬁggwélr%’agbgﬁlﬁg,ﬁ's%lgﬁl i ng,
and neinagy: akgafﬁa(mﬁcm amxaﬁétbvbild mSnag@SSnﬂarﬂ]prﬁﬁ?ionfng\Mriﬂé)emOmnanﬁ¢amhr’rent

or an interface, such as a web- i nt i Si onin, :

Ok pon: RSy S PaT 9 R B SO o e Tanehs R Bt L i o
and ho&& e%i%%g%@%%%&%ﬂﬁ%ﬁpﬁﬂﬁﬁﬁ.Of each user. Many of these aspects are

configured via by changing information within [ ocation servers or
dat aba ikt B i S es. . fhat f Lgured
by coah3t | s hon e RIR oL S 4 EARHEH bR B, iR

I[:or war déviges vty identifieddayt the alletatekphaie uatter. Bl anltastgsystan 020 énaBbssekai ng.
0057] One feature that nmay be configured invaol ves the so-called "Fjnd-M"
servi cealleptorspegily gea te bgreamn Q%QP?P@E i@WGICP@ﬁf(@aE%ﬂ ‘P%teﬁ’%ﬁnﬁg a

| ist of possible destinations, wherein each destinatjon is tried in turn.

A Fi ndi0083] i Jhemagr may mowe fipmeene termippl ty apetheiidaak sagkh iesminghymayjegister as

day- of - week or .ma e SQCI i i i I'1ing
nunber SRS TR SRR o (b CRlec R ARBNISES Lot | 1

det er NFigh@PROBRY, alusbraney hae bufiie perbdiaal AR groupesd prioildsettthghithdt bffet the e not i n
effect. [0058] The possible destinations in a Find-M Ii sg can be specific
addr esad¥atien pffeauees, siichras£all bipckimgneves agadpngtion ofdhe time phdde, a specific
cel | -phone nunber or wire-line phone nunber can be a possible destination
addr esE05#Lr Beeause o thesdynamiseatutesyiuserdecntionand opealkhagdhing feauress eagnal |

o hoteaps BB ER S seistuR S0 oot BRak SETLIR el Bz Blds e 200e
cont ai VerfRACHdstigatilasiddredsbPRapbe frmaemd special features related to a user or a business

may be applied to the call. Requests are serviced internally or by passing them on, possibly after

translation, to other servers. A proxy interprets, and, if necessary, rewrites a request message

before forwarding it.

[0055] In general, location server 115 accepts a routing request, such as from a proxy server,
and determines addresses or “contacté” corresponding to the destination party expressed in the
routing request. In response to the request, the location server may return a redirect response
comprising contact information for the party. It is noted that messaging between NS 113 and LS
115 may use a modified version of SIP. For example, SIP acknowledge messages may be
unnecessary between NS 113 and LS 115. Otherwise, messaging among network functions,

such as NS 113 and LS 115, may use standard SIP or even non-SIP alternatives.

[0056] System 100 further includes an Operational Support Systems (OSS) 121 to provide
provisioning, billing, and network management capabilities. OSS 121 may provide an

environment or an interface, such as a web-based initerface, for provisioning many aspects of
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provisioned in the user profile, and/or a reference to current registered
addresses. For a traditional phone behind an enterprise gateway profile,

t he Fi nd-We d2lostoa6an contain specific destination addressgs/Noedsskoned in
the user profile and/or a reference to the user's PBX-phone. The Find-M
list feature can be enabled for a user during account creation and then
updated by the user. Entries made to the Find-Me list may be verified

agai nst the Feature Bl ocking List for the subscriber's dial plan. The user

profil 1a}ﬁﬁ ng'ﬁ%%r %?(ﬁg @nll lﬂéw@gﬁgbeyggéfagon Eﬁ'off bedl ds¥r, MEﬁSeoPtlﬁ%eem

100 al e ’user to Del ete an i1 nventory of
pot ent agiectsdea/ccn'é'gure&ma OSSat? 1dey chaaging axfopogiidnavithig Ideatida Mevérs ot datglsases

0060] SIP h |1 .
| ogout WHPITLRRRS 10G - Spiae et caeshha SRS 5O pr A ddashfy 1, -
Sl P ph@@ﬁﬁeﬁf&?ﬁﬂ%@ﬁbﬁ aé’%f:&ﬁﬁ%a@@gﬂ FeARa WY [%d@oﬁcﬁu&?al %Il@o?ﬂarﬁﬁfg yhgitors.

Logging in allows the SI'P phone to assunme the profile of the visitor. By
| oggi nBladking anclo@erlleomhing. t o the visitor's profile are directed to the

phone. Wen 15 WD 02/ 076049 PCT/ US02/ 08632 a visitor logs in, SIP phones
109 r egjosupr Oefentiugd thet maw bé cofizuiNel involveSthre gecalldB3 RindtMeYcatvicen A Bardver

115. inconing call to any of the ofi |l es relst t he one can
be di rblq&sae%e provadesignechanism {g rrRutS@%ﬁsnigl@s lisfQ PE%§ ?H?ﬁ#y e{‘z’nirfﬁl may
respong, i qdk ﬂto}ilﬁ&éa%leum&q F'l%H'l\gQﬁst"iﬂ%F B dhetiiRl th §pﬂl9ﬁgﬁﬁ’géflnfésoﬁ?d
visitor or ere the user 1s logged into usual“"honme devi ce, 1}’
there bﬁdz{;ﬂﬁf—w@dﬂeoﬂ\iﬁaynbe lssBeiated rwitll & fiareat tzajcgtme@ of Sdlingnumhés.| Bglﬂn;errmye,r ely

chal | ehgetal FoHIE g exsl e eeopnetd dimie A ARl Bt nd g M EPbrCones

109 may,SHRPELE-NEWMs atdFhdtGh E@BitC Nunber) service, which is be used to
route caIIs that originate in the IP domain or wth ENUM enabl ed networks.

ENUM s gj’ \gtkgg rp@?él ol RtidRoh &l BEEMOES: cafBE 'sfaéc?ﬁjc addEé\JEM assdgi'dté@w'xtﬁ an

i ncor por y reference Inits entirety. The SIP phones 1 may
al so sarmoumt’s p.ﬂo[ﬂRP Faringthicens sppadfedelipheot numbbmWHpe-h{mﬁmqe nAmbmcandne a

FRTOMETTENG TN RN WA IR O N
occur sy §9p Phétellfle dddRsS of the terminal may be temporarily added to the Find-Me list.
[0059] For a SIP phone profile, the Find-Me list can contain spéciﬁc destination addresses
provisioned in the user profile, and/or a reference to current registered addresses. For a
traditional phone behind an enterprise gateway profile, the Find-Me list can contain specific
destination addresses provisioned in the user profile and/or a reference to the user’s PBX-phone.
The Find-Me list feature can be enabled for a user during account creation and then updated by
the user. Entries made to the Find-Me list may be verified against the Feature Blocking List for
the subscriber’s dial plan. The user profile has a link to update the Find-Me list. Speciﬁcally,
the system 100 allows the user to Create, Read, Update, and Delete an inventory of potential

devices, which can be used for populating Find-Me listings.

[0060] SIP phones 109 allow users to register and de-register, or login and logout, from the
phone. In an exemplary embodiment, to provide mobility, SIP phones 109 permit usernames and
passwords to be entered for visitors. Logging in allows the SIP phone to assume the profile of

the visitor. By logging in, incoming calls to the visitor’s profile are directed to the phone. When
15



near by. Wien "Do Not Disturb” is invoked on a SIP phone 109, the SIP phone
109 returns a Busy nessage if contacted by NS 113. For exanple, the phone

returns awleueywrélsgnal instead of ringing when an i ncom ngpcaaido2@gdsb ves.
When the SIP phone 109 returns a "486 Busy" nessage, the Network Server

113 and Location Server 115 can nmake intelligent routing decisions based on
a user profile, such as whether a Call Forwarding On Busy feature has been
provisioned. [0063] FIG 2 is a diagramdepicting the typical interaction

of  Dash ¢ ShPIERRYE ST B6 A0t CriiBene RIABE wdhinnd ReRF SLTLA AATRIIONAAGE UP bY

usi ng I'ons anong ese ements W | ically
t ake pSatver 118 oAlgynmomgmhl tpanyef théqtraﬁlaetagmdredsh;ctheqﬁxoh@ca:ﬂta/dndcted:ltﬁ1 in
FIG 1, 0064
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cal | i ”%léétﬁﬁﬁ&ﬂu%%% ) sBRfkeS %?dhfls 88 usddiBioBe 2RI hR HRHAOBLUHOT EmBR or

reached. This expression of the specific desired destination may take the
form 0W1th|Eﬁ‘{IﬁIMJelmfolad1| ngtwerker EWM@BB’@Q@I1ﬂgetall¢;1hlarIEﬁEri§(b29lﬁR§nt$ﬁqdl e address

from a, » | SONe cases al.so, be,.a ess at_type
of e WhistBaBF<F DI aH heRyRy rrERe) s auaRy Rl P RET MRy £
desi r eglsgl ﬁoMWforfcﬁéntt%§e§&§&'t&9lodﬁﬁﬁe the request is speCI fl ed at

station 212, .a SIP "I NVITE'" nessage descri bing the request is conposed and

sent 6B OWBENGEDidAD” féﬂ\gé%aﬂeoa%mé Y€ tefRfhal YPGBt AL SR a

request to |ocation server toretrieve one or nore contacts at which

User Bdediged axhrla in dmodaselof tébphmas and paigafsafolr ieamplpy wxynging vequrLRAligurbsusetss

| ocati on ser 240 Ses C i nvoKkij

profi | %eag@ht of %{'tIBl‘F%’ﬂb dR HV%B S?Ippﬁorie 1%5, t%e%?P pﬂonekf d%%eturns a
Busy message 1f contacted by NS 113. For example, the phone returns a busy signal instead of
ringing when an incoming call arrives. When the SIP phone 109 returns a “486 Busy” message,
the Network Server 113 and Location Server 115 can make intelligent routing decisions based on

a user profile, such as whether a Call Forwarding On Busy feature has been provisioned.

[0063] FIG. 2 is a diagram depicting the typical interaction of basic elements according to the
prior art to perform a session setup by using the SIP protocol. Communications among these
elements will typically take place through a common packet data network such as IP network
101 in FIG. 1.

[0064] In FIG. 2, User A 210 desires to establish communications with Uéer B 220. User B
220 may be reachable at any one of several addresses. These addresses or contacts may
correspond to conventional telephones, IP phones, wireless phones, pagers, etc. The list of
addresses may even be changing as User B moves about and registers as being present at various
terminal devices 222. The current information about User B’s contact information is typically

maintained in location server 240 or in a presence registry of some type not shown here.
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and obtaining the [atest known |ocation information pertaining to User B.

[ 0067] Location server 240 anal yzes the request and responds to proxy
server 234 gay@eaeof several possible ways. Location ser v/ @dhoosBy
disallow the session if User Ais not permtted to contact User B, if User
B's address cannot be recognized, or if User B has a feature activated

that renders User B unreachable by User A Location server 240 may respond
'lt)ofproxy server 230 that User A nust authenticate thenselves to the system
efore Sess: c [ .
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222. Tiuaity, rreseakinsttchonspéoifiyal desired gualisyibel ehfor thersesstbno dnderthsrequest ¢

A RN R O i

confi gl @bkPBsverd 4301 S conceivabl e that proxy server 230 may attenpt all
contacts in parallel. 17 WD 02/ 076049 PCT/ US02/ 08632 An attenpt to

est ablt L@%ﬁﬁg:ﬁgﬁ; dse‘PQ/ér R3g ﬁém pﬁ%a %«%\94‘[‘{(? foc Py 84548 ré"ujin%\'rgilol Eort ©

t he wal fing - for a re Icatlive of success or ure.
Thi s pmotesmticss steslich Deek B miglgrbeatahedleAaidbscrihed-tddier3 prox@Geier BB omBults

I f di icti t t ypi cal f i h
oo SRG ST olbLs varedsphmmp s e BESRRAE phR P Ramtasd drn g shavior °
al t hougty Ol iEInEOIAGR 0w oD RifiRARon birtiiind 1gae, the station

associ ated w A1s denoted " . wever, because User B may be

associ i Y ' i Fi nd-
Foat ur L1087} LbLRkcRNPIE0 oBlyAE M ARRuEindic k) MORPLry BB RS TE
" Ter mi several possilile waysioLedhtibhatryei 240geaediadllovathe sassidyeif User Aés notpetiited
(1.e. "todc%%%alcp 6%&%1, if J(Jlsgr% ’%)adgzggs cpa%ngtpb%crlefzég%gzed, or if User B has a feature activated

that renders User B unreachable by User A. Location server 240 may respond to proxy server

230 that User A must authenticate themselves to the system before the session can be

established.

[0068] Location server 240 may determine that User A is allowed to contact User B and may
even find multiple addresses at which User B may be reachable. If this is the case, location
server 240 returns a SIP “300 Multiple Choices” message containing a list of the contacts to be

tried.

[0069] Upbn receiving such a response, pfoxy server 230 then commences trying the contacts
to see if User B can successfully be reached at any of the corresponding terminals 222. This
“Find-Me” functionality is usually carried out in sequence starting with the most recent
registered location or following a specific order as provisioned for User B (phone then pager). In

some configurations, it is conceivable that proxy server 230 may attempt all.contacts in parallel.
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in the Find-Me list of User B. Under this scenario, it is assuned that User
Bis eventually reached via Termnal 3.. Each term nal device User A and
Ter m nal swh 024y76@d 3 can be a SIP phone or other type ofpdaingiengzd may be
coupl ed through an enterprise gateway or a network gateway 107 or the
|ike. User B has a Find Me feature as part of their profile, resulting in
multiple contacts to be tried. Based on this, NS 1 responds to User A's
request to reach User B by sending |INVITE nmessages first to Term nal 1,

t hen Tqrm.nal ' - ' Ve £ I'n
this ehhisrar fuoskbRty SRR el 223 SFonES cpa B IRSTEL AP e |

I nst anteméfal andreaiiageobeiaply sdivatilVe ofsuotss et Biferd This prootdsds desctibedom
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S p | gepteedetadda K& J-ndi cating User A's intent to reach User B is sent
fromUser A's terminal to the proxy, NS 1. In step 303, the proxy responds
with al087p] " FoG. 3 isreldlaw diegesm ingdhe typicsk spguencs of mrgspagiggthaheccurs

aut henti ci t f e J : ' re on
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the prexild beusdde In 35 exafplé2dhe Seeibn AssouiasdopienUber A aspkeadtedt Deed AV TE

request_in step 307, but this ting includes an authenticatjon _header in
r esponElewewes hecapseal s Ryjmaybe gpogiatgsiavith poy WE“%PE dryires{er ghiengy ‘érrt{‘?\ is

sati st Fﬁ]%i%g fedtiifthesd UiER arlRferfddfo hdWhdnita? 17 OVMBALARH2* Anll PEelndfAld. on
server. The [ocation server begins examning the request ‘and determ ni ng
whet helt it)seted Bidhds gangralpiny aurabet ofttertindtias (ireg slestimtion chients) maybe spesifiedn
the meanti oe, "100.Trying, Rpraovisional response, is, sent. back 18 WO

02/ _0761514f§‘4e e Visdst 06958 .o Uplle tisépenanpat I a&m%dsthat e lﬁreéf‘éf}%&y |

i ndi catarnfvig TefSinalSPORadtBHRRAL @vicellnRr hosatTepmirRey € and $8RPHES SIM St ep
313 with a SIP "300 Miultiple Choices" message indicating that it has_found

the Fphuhes otlies typemt pbisne aml mayhe sounderhbroyehenwpterryiss satawagtor gmeprikact s

t whi i cat . i th, . User. B.sheuld ' .
Ter m néfigvey 187 e sR8, Hsbs nepg Find 0 i B8 pt bEARE Sogetkeb il S20 1
sequenfiugigly eodtactStott 8ie8, BiedlorsBRINS@RespbNIY (6 EIREASERquésd tolehcti Usdr B,

wher eupon Terminal 1 responds in step 617 with a "404 Not |
y sending INVITE messages first to Terminal 1, then Terminal 2, then Terminal 3, where the-

call finally completes. In this example, Terminals 1, 2 and 3 are assumed to be SIP phones.
Each instance of a message being sent from one element to another will be referred to as a step,

as in a process or sequence.

[0071] Instep 301, a SIP “INVITE” message indicating User A’s intent to reach User B is sent
from User A’s terminal to the proxy, NS1. In step 303, the proxy responds with a SIP “407
Authorization Required” message to challenge the authenticity of User A before honoring any
requests. To provide closure on this initial exchange, User A sends back a SIP

acknowledgement message to the proxy in step 305.

[0072] User A subsequently repeats the INVITE request in step 307, but this time includes an
authentication header in résponse to the challenge of step 303. If the authentication of User A is
satisfactory, then, in step 309, the INVITE is forwarded to the location server. The location
server begins examining the request and determining whether User B has a profile and what
features are currently active. In the meantime, a “100 Trying” provisional response is sent back
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Found" nessage. This indicates that User B wll not be reachabl e at
Termnal 1. NS 1 acknow edges the "404" nessage by sendi ng back an "ACK"
nmessage | wosh28p603d9. Wthout this acknow edgenent, Term nadr/dsossydsal repeat
the "404" response at intervals to make sure its response had been
received. [0074] In step 321, proxy NS 1 attenpts contact via Term nal 2 by
sending an INVITE nessage. In step 323, Termnal 2 sends back a "180

Ri ngi ng" provisional response as a progress i ndi cator telling the calling
party t r | users
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that t b c

Tor m e e B e B B A o
User AadkmosdeigeBieat, Termsiakp wealkd rep*@;t mm‘am*sr@ms ahintgods mnalmasgage

i ndi cati n(g‘F Iiullaabt he cal Id has been accepted at this termnal. The "200 CK"
i s sent®SBALR PHECCERPYA terminal as well in step 343. Acknowl edgenent

of the viable connection is returned in steps 34 nd 347 ' oi nt
Cer  AITADr T FED Sakcorosy A1 atieq ot ik Ierae 2 Btrires bVINE et s

addr es d 1?[‘.6] 24 PR3
conn ec § a@@ Ir?%%;?%%’?a 9ﬁ§g%g%d:%glﬁ§ ge ne E’\P@,el%i%% Eér ofg%%(yg\% 1 es&s er
B. [ OOﬁﬁﬂcaﬂiﬂ telhﬁg thet aeilingphetyshatribie tegmoial tshmgp@(ﬂa@cnhonﬂ)/@mthemmm&rang

appr eci at
PP usersl, Slrlchg ]:/101n1ty of an incoming call. In step 325, this ringing message is passed from the

u

proxy to the User A terminal. Eventually, after Terminal 2 has been ringing for awhile without
being answered, a timeout is declared and NS1 issues a “CANCEL” message in step 327 so that

Terminal 2 will stop ringing.

[0075] Proxy NSI then tries to reach User B via Terminal 3 and sends an INVITE message to
Terminal 3 in step 327. While this new contact is being started, Terminal 2 happens to respond
to the earlier “CANCEL” by sending back a “200 OK” message in step 331. Terminal 2 then
sends a “487 Request Cancelled” message in step 333 to indicate its understanding of the recent
cancellation. Proxy NS1 terminates the transaction with Terminal 2 by sending an “ACK?” in step

335 confirming that the call attempt to Terminal 2 is cancelled.

[0076] Instep 337, Terminal 3 sends back a “180 Ringing” response, which is repeated back to
User A in step 339. In step 641, Terminal 3 sends a “200 OK” message indicating that the call
has been accepted at this terminal. The “200 OK” is sent back to the User A terminal as well in
step 343. Acknowledgement of the viable connection is returned in steps 345 and 347. At this

point, User A’s terminal and Terminal 3 are now mutually aware of each other’s addresses and a
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advantages, FIG 4. depicts a situation that is both enabled and properly
handl ed i n accordance wth a preferred enbodi ment of the present

i nventi onwd @@%8do! N FIG 4, an | NVITE nessage 402 identi fpdmngsoblegy32B i s
received by a location server. After perhaps verifying the validity of

ot her aspects of the request, the |ocation server determnes a first
contact |list 410 pertaining to User B at the tine of the request. Anbng the
first list of contacts 410, one or nore of the contacts may in fact

[ epr esgilwgl Rah ﬁg&g%eﬁﬁecﬂéi( 2 bR %blisged HRGGRPHL Dbt LR O5E AN

server r’exa I rst contact
l'i st AUGermmy have a profile that in turn specifies a second contact |i st
420. It is conceivable that a first contact list m ght conprise sone

nunber [09f77F oMoagfosd a®afdersthndihg 6Ntheipedltntiavedtian Bhdhh hfprecigsi dfilisng a
further list of contacts. This effect may continue to any depth. It may be

r eadi | @dvaat@gem §16 4t depiets atsﬁaatmtpaq inbefl chainedandiproperhy h@ldéedriwcci%iiaw from
a si “gwgpré%géi*eﬁ d ani?iS infk Sf‘ihééie%&ugﬂve%ph%gf these contacts may be

bur dens oca on Server an be largely unnecessary if t he

call ed e th t tact. tte

pr esen[tolaigalf/ ﬁ‘i?iﬁ’i ‘€ E@k&g n?ﬁ:?f‘%\‘? IBZ&%@Q??“W ﬁ;s;\ér;é:gs rg'i%fl? (ﬁ@' Btyori e%eém ng
thi s byyeeRerRabstREfyihS 8RS J0ditH BF YBEr as PQ@g&TthElr@ueEt gepbetisn Sert ¥ cté@ines
redi rect response nessage 500 as might be returned by a |ocation server in

the sia (et coragdist 44} pertainingtadjser.B fidhe tmgwé thearaeest. rbEwag thesrst lis§ ok hown t o
be pat tnﬁ%{]ﬁ %}éfi I{}éegér I%O%L%P 3991};%%!; {h'aﬁ) TRE qll%kpegé oﬁ%? %8&)%{1 s%agﬁ%g%g'ﬁl% her

f or mat ® | den ol ces"

I espongRefiibly by thiloodtidnerver.r Bér é)@ﬁ@&f a$ $h’<b®vrﬁﬁ2*"1g 4]' bent@o%ttA]Z ini’thé fire sotget 500
has traversed in going_froman originating ternmn 00220 Xy - Serve

ref | ecligdl Qﬁlﬂ‘}’ﬁévsétpf‘bﬁle that dn tusgy spesies o Sﬁ‘egldwﬁta‘*alli‘ﬁté Ovitésg‘{ ga lﬁs%é@t of
SIP TSP Eldthor 10l midhRUnBls JRARAARSLR BP A REO RUCIRAWRER miliR G4 £ BroffE Ver s,
term nal's and ot he onversant elenments invo In Setting up the
sessi ogpeciBihgn funfipérdiat ohemtkets. |’Ji‘lﬁmcfiﬁmt fhe) comhra;teitqgny depthe Itgady be seadify ovi ded

i n heager section 506 d |s il ed _from.the ori.ginal | TE

mes s agePatrat ef§hat geyepy % 8%%‘"2@?’33' @}{Wgﬁpmsaes&?g gi‘i“%‘% Hpri ses

the li @aﬁcﬂéﬁoﬁ%ﬁ%ﬁhés@ %Bntla@tﬁ ?ﬁa‘y% REINRRREH A604R0RGTA LIS RBERI be
largely unnecessary if the called party is reachable within the first few contacts attempted.  The
present invention seeks to improve scalability and efficiency by lessening this burden on the

location server.

[0079] FIG. 5 depicts a typical redirect response message 500 as might be returned by a
location server in the situation set forth in FIG. 4. For convenience, message 500 is shown to be
patterned after a SIP “300 Multiple Choices” message, although other formats may be used.

‘ 'Message 500 is identified as a “multiple choices” response by virtue of the first header line 502.
The path that message 5 00 has traversed in going from an originating terminal to a proxy server
is reflected in the set of “Via” address lines 504. This “via stack” aspect of SIP is useful for
routing messages among proxy servers, location servers, terminals and other SIP-conversant
elements involved in setting up the session. Other typical header information relating to the call
is provided in header section 506 and is usually copied from the original INVITE message sent
by the originating terminal. Contact section 50.8 comprises the list of contacts that location |
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server has determned for User B. In reponse to nessage 500 a proxy server
w Il consult contact section 508 and begin sending | NVITE nessages to each
contact iwgdrbdsst. It should be observed that nessage FG/i$2/08632
representative of the situation wherein all of the possible contacts for
User B have been calculated and returned in a single nessage. [0080] FIG 6
is a schematic of interaction anong el enents to establish a session in
accordance with a preferred exenplary errbodi ment of the present invention.
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Choi ces”™ nessage depl cted’in Fig 7. 082] Turning briefly to FIG 7, SIP

messagéepi@€d insFliGeph esent ati ve of a response froma |ocation server in
accordance with an exenpl ary enbodi nent of the present invention. SIP"
messag@osip et Aemgidatedhasesiion réquestaismigdemeind] Gléswhmehdnyasbmnbies a®lR2. As

descri bed before, _the set of "vi s 704 are used out | f SIP
rressag]é%v}éﬁﬁ)ﬁ’@ss@gplf@“@ﬁéﬁtt@e @Eﬁ‘,‘hto&@‘g‘@eﬁ%aﬁ]&ﬁ& %@%&@aﬁ‘é@ i “7‘8%1
rressag r i I n t t
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to thanﬁc;mmhon:oh viiee Usas&gmyﬁh@mmad AV %563 0bsendip aveonding rmtatotals@@tonon 708
is significant repnt than 5 f,Fi th
cont acterY qrsrcep{e§gr}{8({l {’X g‘%?ﬁfl&m §%‘?rt(gg) %416; %ﬁ‘fa?eiﬁlrp%%gssafé?/%ﬂh ? ﬁgtﬂéﬂs 1 n% al | ©
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further "‘conprises an "added par aneter
request, LS 640 responds to NS 630a along message path 652. For purposes of illustration this

response is assumed to resemble the SIP “300 Multiple Choices” message depicted in Fig 7.

[0082] Turning briefly to FIG. 7, SIP message 700 is representative of a response from a

location server in accordance with an exemplary embodiment of the present invention. SIP-
message 700 is identiﬁed as “multiple choices” response by header 702. As described before,
the set of “via” headers 704 are used for routing of SIP messages among SIP elements such as
NS 630a and LS 640. Section 706 of message 700 comprises information identifying the call

and the parties to be involved in the session.

[0083] Sections 702, 704 and 706 are comparable to the prior art SIP message shown in FIG.

5. However, contact section 708 is significantly different than section 508 of Fig. 5. In section
708, the contact list is noticeably shorter than section 508, even though the call circumstances are
equivalent. Moreover, each contact listed in section 708 further comprises an added parameter

not found among the contacts in section 508. Specifically, some contacts have a “final=yes”
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not found anong the contacts in section 508. Specifically, some contacts
have a "final =yes"” 21 WD 02/ 076049 PCT/US02/ 08632 paraneter 714. In

accor dancegMdaoBe@s pr ef erred enbodi nent of the present i nvaigtgnoédiese
correspond to contact addresses for which no further |ocation server

| ook-up is necessary. In other words, these are addresses that do not have
profiles that could result in further addresses. One entry in contact
section 708 has a "final =no" paranmeter 710 along with context info
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di rectlgl t.o a teﬁmlnal 622 corresponding to contact Al. This activity is
simlaf l?edngh%oné 1§QO'mary way in which a proxy, attenpts to reach a

destination.  [0085] It i ibl e that terninal 622 turg,a 404 Not
Found (194D gior 3teat prdecprindtag BhRRENS CloecSPhds orlise allinds bt kst i« oty
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provi sional response al ong nessage pat , such as a "180 Ringing".
messagehdicesi’ netipostedreth dtS 649 NSca3be baging thetseqiange pbmssHrews te erabteatacbitanswer

the call. [0086] If . [ l.gnsyccessful ly r h t hen

term n&ﬂe 8 tfﬁtalulgéﬂﬁvﬁé}es‘gby g%éﬁ(a}(}'is S?%’slgéﬁeesga eﬁ’?@u‘g‘g rIF% %scéﬁﬁgﬁgfn %er B

est abl iGinlayd¥e GhRanfriedititily thattio faabér @idhes lkdiptib eequired s Aorordingly, NS

successfully started. Response nessages fromter m'({]al Al may be returned to
630a simply sends an INVITE message along message path 653 directly to a terminal 622
corresponding to contact Al. This activity is similar to the customary way in which a proxy .

attempts to reach a destination.

[0085] 1t is possible that terminal 622 may return a “404 Not Found” message as a final
response, indicating that User B will definitely not be reachable at the contact. . Alternatively,
terminal 622 may return a provisional response along message path 654, such as a “180 Ringing”

message to indicate that the terminal is trying to summon someone to answer the call.

[0086] If User B ié successfully reached at contact A1, then terminal 622a returns a “200 OK”
message whereupon User A and User B establish a media connection with each other and the
session is successfully started. Response messages from terminal Al may be returned to

originating terminal 612 along message path 659.

[0087] If User B is not reached at contact A1, then NS 630a proceeds to contact A2 listed in
section 708. Contact A2 bears a “final=no” parameter 710, representing the possible existence of

a secondary list of addresses such as‘co’ntact list 420. In accordance with a preferred
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originating termnal 612 al ong nessage path 659. [0087] If User B is not
reached at contact A, then NS 630a proceeds to contact A2 listed in
section 7Q® oxoelsact A2 bears a "final =no" paraneter 710, pEapi®sesdskng t he
possi bl e exi stence of a secondary |list of addresses such as contact |i st
420. I n accordance with a preferred 22 WO 02/ 076049 PCT/ US02/ 08632

enbodi nent of the present invention, NS 630a sends an |INVITE nessage to
itself rather than to a termnal contact. This behavior is depicted in

FIG 6 he : '
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I NVI TE as nessage 800 in FIG 8. In accordance with a
pr ef er sepdratelgiipheipfnl fmtitiuitraing thetthessBgingbeltavioRl UpontréashingOlze ndn-finsls®de 800

carries . additional infornmati led directly fromthe tact |ist
ot 1y CUERE e mERS e S pha VAT B mrees e 6 olphe Bkt e ATR RS et i on i ||
becomee sl 3PRA BVITHeNaBE isdBSGhial hicdshge BOOGBRIARO Mn hecRidce Wittt he

I NVI TE nmessage from NS 630a, NS 630b is instantiated just as if a new

| NVI TEprefgersiopxemptary embodiseast. TheR equest-HRI peitign$a2 of meyipge $80 cardigdir essed

I NVI TE SS | an | 8. l,ed i '

ressagti oAy RRIACIER L BoBORE X ot BV Sferl HEREMIS ANTRE .
656 t OsikSifRdhkel of thig @l dabinfaaiatibn il badonemberapphiest indsieedssedption t hi s case
contact A2. It is at this tinme that LS 640 "expands" the single A2 contact

i nto 1 {ydsBPNIKionl rbsdiptUf tROTN IS me fr6inNgS 6904, AT 6308 id irfstmaated jBd as ifa 640
returns this list in a response to NS 630b al ong nmessage path 657. NS 630b
t hen aneve MYVETE messageded beperecgved frompasuigingten iIheselt-addresged INMdIEexanpl e,

NS 630b first d .| NVI TE : ' ;
se.  TRE“PEE ploRE et 0 it Dl BT e R TR T v R B "
the or Y @has a kdlitRgdbqEsHagempRapsp4ih 856 GOLS 8a0l tdsk cditast iflimation for

nmessagi ng behavior is part of the SIP nechani sm .
the addressee, in this case contact A2. It is at this time that LS 640 “expands” the single A2

contact into the longer list of contacts compriéing contacts B1 through B4. LS 640 returns this
list in a response to NS 630b along message path 657. NS 630b fhen attempts to contact User B
at these locations B1- B4. For example, NS 630b first sends an INVITE message to terminal B1
along message path 658. The responses from each contact attempt are returned to the proxy and
the originator through message paths 660, 661 and 659. This return messaging behavior is part

of the SIP mechanism.

[0089] If none of contacts B1-B4 are successful, then N'S 630a continues with addresses A3
and A4. In the present example, NS 630b is only engaged for exploring the additional addresses
associated with contact A2. Contacts Al, A3 and A4 are merely carried out directly by NS630a

in the usual manner without the creation or utilization of NS 630b.

[0090] Notice also that, in this scenario, if User B were to bé successfully reached at contact
Al, then all of the following activities would be obviated, thereby reducing the burden upon LS
640:
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[00891 If none of contacts Bl-B4 are successful, then NS 630a conti nues
with addresses A3 and A4. In the present exanple, NS 630b is only engaged
for expl owigwwbaeaddi ti onal addresses associated w th caqidagdohes32
Contacts Al, A3 and A4 are nerely carried out directly by NS630a in the
usual manner without the creation or utilization of NS 630b. [00901 Notice
al so that in this scenario, if User B were to be successfully reached at
cont act then all of the followi ng activities would be obvi at ed,
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enbodi nent resulting. in the can t of nmessage 700 being returned to
NS 630a. (O.“}teMe?ﬁa@ﬁ‘&raé&n@rR? Sr@ééfégt%& 69 ng the NS and LS mi ght occur
during authentication of User A for exanp EOOQZ In the exanp
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t hen seqnditiag ih B c'BEteIcOhﬂaﬁ’ esfage 760 beiug retanrt ac NS 6304 Bdthef f6PdhtoTy

general i ze beyond the_s eC|f|c scenari o, the "nessagi to self "
r epr es BIFSBEINZAMES th thediy andd. Srdghd gecys AFing guhentipgtion eggsera“ncfme%@m%m d be
repeat ed once for each non-final contact listed in the redirect response

r et ur nE093] odg theeexgnypie mnmqs@mwn[, omwpmwﬂqmaﬂwr@ $36 angl GFgseewld eceuiat

a1 5o ha0d e eshitpg S Ry bE PR iR bei it EluBEL 69 BRI enPeretefbRl o
an adgdfiéd RAgict A@\pﬁtveqfuna@@eegsm mwosb \ﬁmﬂd tiha spidxy SEITRO adabfithedoas an

| N\VI TE nessage to itself.
contacts B1-B4.

[0093] To generalize beyond the specific scenario, the “messaging to self “ represented by NS
630b and message paths 655, 654, 657, and 669, would be repeated once for each non-final

contact listed in the redirect response returned along message path 652.

[0094] Furthermore, it is possible that one or more of the second tier contacts, such as contacts
B1-B4 might also have a profile that yields further addresses. If this is'encountered, an

additional level of nesting occurs and the proxy server again sends an INVITE message to itself.
As can be envisioned upon FIG. 6, this would amount to the instantiation of a third NS receiving

INVITE messaging from second NS 630b.

[0095] Further description is now provided to reinforce the understanding of the above
processes as well as to describe how the context information parameter mentioned thus far
enhances the efficiency and robustness of the technique. The description will now focus upon

processes performed by a location server and a network server.

[0096] FIG. 9A-B is a flowchart describing a process 900 by which a location server handles

inbound routing requests. Other processing, such as the processing of other types of messages,
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As can be envisioned upon FIG 6, this would anmpbunt to the instantiation of
a third NS receiving |INVITE nessaging fromsecond NS 630b. [0095] Further
descri pti o d27e@w provided to reinforce the understandi ngp@fydobesabove'
processes as well as to describe how the context information paraneter
mentioned thus far enhances the efficiency and robustness of the

techni que. The description will now focus upon processes perfornmed by a
Idocati on server and a network server. [0096] FIG 9A-B is a flowhart
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dat abase regar origi nat and the I ntended destination. Such
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ent er pﬂéﬁﬁaﬁ&?ﬁdﬁ?ﬁse@&%ﬁﬁl@rﬁeté@m t‘ﬁ’bbfb et ésnt@wn dialing plan. The dialing
plan I D ensures that multiple VPNs can coexist and be adequately
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in a private network belonging to Company A should reach the intended destination within

-

Company A, even if Company B sharing the same system 100 happens to also have a “2665205”

location in its private numbering plan.

[0099] Another example of context information might be a “nature of address” used to
distinguish among, for example, public telephone numbers, private dialing plan numbers, and IP
addresses. Yet another examplé of context information is a location identifier, which may be a

geographical or logical division and may correspond to dialing plan prefixes, for example.

[0100] In general, context info may be any information about the originator, the destination or
the session request that must be looked up or otherwise determined by the location server to
ensure proper handling of the request. This context info may comprise a variety and plurality of

elements but is summarized herein by the notation “contextinfo="".

[0101] Note that a “final=yes” parameter should never be received by a location server. Upon

detecting the “final=yes” parameter, the NS should refrain from re-querying the location server.
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[ 0099] Anot her exanple of context information m ght be a "nature of
address" used to distinguish anong, for exanple, public tel ephone nunbers,
private divagige@ban nunbers, and | P addresses. Yet anot hgrr/eangdze of
context information is a location identifier, which my be a geographical
or logical division and may correspond to dialing plan prefixes, for
exanple. [0100] In general, context info may be any information about the
originator, the destination or the session request that mnust be | ooked up
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912 to begin the retrieval of contacts at which the destination party may
be rea@thsavisp.ofonstepH18r thegession nsavegt sHeunst s bevaliddhesn processing conUMESBEy ond,
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[0104] Before describing the proceésing of step 912 and beyond, it is important to describe the
role of step 906 as it relates to the significant efficiencies gained by passing context information

with the routing request.

[0105] Returning to decision step 904, if it is determined that the Request-URI of the routing
request does have the “final=no” parameter, this signifies that the routing request is a subsequent
request stemming from a previous initial request. The presence of the “final=no” parameter

indicates an inbound message of the type that NS 630b sends along path 656 in FIG 6.

[0106] Upon recognizing this aspect of the routing request, the location server skips steps 908
and 910 and instead executes step 906 to retrieve the necessary context information from the
message itself. Considering that the steps of obtaining context information and validating the
originator’s request have already been performed in processing an initial routing request, there is
no need to have the location server repeat these steps for subsequent requests. Therefore, the

'context information, once obtained, is appended to the messages between the NS and LS.
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with the routing request. [0105] Returning to decision step 904, if it is
determ ned that the Request-URI of the routing request does have the
"final =noywwgp@ragmrber, this signifies that the routing requestudosnsss2
subsequent request stenmng froma previous initial request. The presence
of the "final=no" paraneter indicates an i nbound nessage of the type that
NS 630b sends al ong path 656 in FIG 6. [0106] Upon recogni zing this aspect
of the routing request, the location server skips steps 908 and 910 and
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self-contained and require no persistence in the |location server also
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910 i pst ead di ng' t i ousl.y .derived context .info values:
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cont exdod AdPI 1B HeBn haifi eRddtif 8fep®BN I0BERDIE Dt BYletBii®d whether the destination
specified in the routing request, such as the Request-URI of an INVITE message, has a profile.

This profile may have been provisioned through an OSS as described earlier. This profile may
contain a variety of information affecting the handling of inbound calls. For example, a profile
might contain a Find-Me list, call blocking or call forwarding information and even time-of-day
and day of week variable contact information. The profile may also comprise temporarily

registered contacts where the destination user has recently indicated presence.

[0110] If such a profile is not found then, in step 914, a response such as a SIP “302” message
is returned to the proxy server that sent the routing request, indicating a single contact

determined for the destination.

[0111] In some cases, if the contact to the destination is a conventional telephone number,
additional steps may be taken to identify a gateway, such as network gateway 107 in FIG 1, to ‘
which the NS should be redirected. The message returned to the proxy will then contain the
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908 and 910 or been retrieved in step 906. In step 912, it is determ ned
whet her the destination specified in the routing request, such as the

Request - URlo @fo7@no | NVI TE nmessage, has a profile. This prafdiesormysshave
been provisioned through an OSS as described earlier. This profile may

contain a variety of information affecting the handling of inbound calls.
For exanple, a profile mght contain a Find-Me |ist, call blocking or call
forwarding information and even tine-of-day and day of week variable
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"302" nmessage is returned to the proxy server that sent the routing
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[0111] In some cases, if the contact to the destination is a conventl onal
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NS in step 914, the LS is done processing the routing request received in
step 9wcmﬂpﬁr@e@§§gﬁ§th@0ﬁ&f@&€§qa aé‘?‘élat 916. [0112] If, in step 912, a
profile is found for the destination, then step 918 is executed to apply

any f Efmg@@eﬁ) &%@é@(ymeﬁ RSHiiAkEh 6, bBawiRK a&l% beo. irmedrbigien doRfactsProviabd on

of a F |st If applicable. The result of step 918 will often be a
li st oby therexaaition oftstapo 18] then piop 92 liseperfoamed tosistgn & thewyoxpi 281 HO3Cont act s,

especi al | roce accordin t he dest tio fil
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f eat ur genared nEnOEi dfe:onptnmtm.gsuciga SIPh09- EI'IICECHSPQIISB iy welh bnewen istiPands a S| P

S3xxX grisscrslgl‘%e in the Iﬁf&é&gﬂénn R%Eezt%ﬁ %e response at this point may resemble sections
702, 704 and 706 of FIG. 7.

[0115] Next, steps 928 through 936 are performed to append one or more contacts to the
redirect response. Step 928 involves selecting one of the contacts. Step 930 is then performed to
determine if the contact is of a type that may have a profile. If so, then step 932 is executed
wherein a “final=no” parameter as appendéd to the contact along with the context information
that has been previously described. Otherwise, if, in step 930, the contact is of a type that
cannot have a profile, then, in step 933, only a “final=yes” parameter as added to the text of the
contact information. An example of a contact type that may be appropriate for a “final=yes”
parameter is a registered address where the destination party has temporarily registered as being
present at a particular terminal device. In this case, because the party is only a “visiting” user, it

may be inappropriate to invoke the profile of the terminal’s regular user, if any.

[0116] Whether step 932 or step 933 is executed, step 934 is executed next to add the selected

contact to the contact list of the redirect response. Step 936 is then executed to determine if there
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general manner of constructing such a SIP 300-series response is well known
in SIP and described in the | ETF docunent RFC 2543. The response at this

poi nt mayweeaptlse sections 702, 704 and 706 of FIG 7. [firhHo2bkest, steps
928 through 936 are performed to append one or nore contacts to the

redirect response. Step 928 involves selecting one of the contacts. Step
930 is then performed to determine if the contact is of a type that may
have a profile. If so, then step 932 is executed wherein a "final=no"
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900, FIG 10 scribes a process 1000 by which a proxy server handles
| NVI TEromsbalpsstiemserien df neft thempthier ardcessing tohasde nen-redifest vpe MESBEEHBgi ns

in step 1002. 0 e receipt _of an | TE 0 ol '
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response i s received, steP 1006 is executed to determne if the response is
a known and are unimportant to describing the present invention.

[0118] If, in step 1006, the response from the LS is determined to be a redirect response having
contact addresses, processing moves to step 1010 to select one of the contacts returned in the
message. Then, in step 1012, the selected contact is examined to determine if a “final=no”
parameter appears with the contact address. If so, then step 1016 is executed wherein an
INVITE message is sent to the proxy server itself. This message will use the contact line in the
redirect response as the requested contact (such as the Request-URI of an INVITE message),
including the finality flag and any context information. The reasons and effects of doing this
have been fully described earlier. Otherwise, if there is no “final=no” flag found in step 1012,
then the proxy simply sends an INVITE message in the usual manner to the contact and waits for

a response in step 1020.

[0119] Step 1020 of waiting for and handling responses from the contact may involve handling
both provisional responses and final responses. For example, the contact may send back a SIP
“180 Ringing” provisional message which might be passed along back to the network server and
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redirect response, such as a SIP 300-series response, indicating the return
of contact addresses fromthe |ocation server. If not, then other

processi ngaa/hemndl e non-redirect type nessages i s executrd/useesasp 1008
and then the process concludes at step 1032. Step 1008 summari zes the
processi ng of nyriad other possible nessage types, the details of which are
reasonably well known and are uninportant to describing the present
invention. [0118] If, in step 1006, the response fromthe LS is determ ned

to be 8ri%i%§iiﬁ§€ehn{rﬁ§.p@l@§€orﬂ§é{h{h§inﬁ@dﬁt&%hb@qdérﬁ R6d a FHACRSSInSEind4esgt 0.
step 1010 to Select one of the Contacts returned in the nessage. Then, in
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there [@120D 'Thistenll982,'it {3 determinaddvhathes taspssionims beemsecessliliyrestapligiedpising
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and final responses. For exanple, the contact may send back a SIP, 180
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1020 is intended tqQ _enconpass all varieties of responses that m ght be
recei v%‘?ﬁ."l‘ﬁeéﬁni@?do?ﬁvol ves the appropriate. handling of a variety of

possi bl e responses in a manner that s famljar to, or nmay be readily,
envi si BHad] byo summeasizefthonatiinigragtien pf the natwosk ssrver andileation servele EHaA Huis$.
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t hen ngechtttihg &r acanbediiennefdte pesére inventioh. FThe prooese$ FIG. 11 also generalizes
the present teachings in that a location server may provide subsets of contacts on an as-needed
basis rather than providing all contacts at once. The subsets of contacts might be derived from
recursion of nested contacts, as shown by example herein, or by iteration through some other
arbitrary division of the superset of contacts. Those of ordinary skill will appreciate that many
possible arrangements of subsets might be chosen. Those of ordinary skill will also appreciate
that context information passed between proxies and location servers may also assist the location
server in selecting subsequent batches of contacts to retrieve. For example, the context info may
include a sequence number or a “last contact attempted” to serve as an index for the location

server to fetch the next group of contacts for the proxy.

[0122] Process 1100 begins in step 1102 when a user accesses a terminal and initiates a session
request to reach another party. Moving to step 1104, the originating terminal sends a session
request, such as a SIP INVITE message, to a network server or proxy. In step 1106, the proxy
sends a corresponding routing request to a location server. In step 1108, the location server
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termnates in step 1026. O herwise, if the attenpted contact did not result
in session establishnment, then step 1024 is executed to determne if there

are nore Q@éAgtEoto be tried. If so, then processing retpgdmgsob@sstep 1010
to select the next available contact. Oherwise, if no nore contacts are
avai | abl e, then processing of the INVITE nessage received in step 1002 is
concluded in step 1026. [0121] To summari ze the net interaction of the
network server and location server, FIG 11 is a flowhart of an overall
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fetch group of contacts for the proxy. [0122] Process 1100 begins
i n st epf thd 0@ntatte sucessfigty mectethedsstimation pintyg las avidenasil by deeretun o€ 8 Sl 11200

request _to reach another party. Myving t t 104, .the ofiginating
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routing request to a |ocation server. In step 1108, the | ocation server 30

WO 02/ Be0d0de0n/sspo208632 exani nes the request and, based on user
profiles, features and other factors, conpiles a list of contact addresses
by whi fit128he Rasashingas siep 1péd, tifitns gthervbse detaoivend. thatmone o6 theanesiactaiprovided

o e ETRe e 2 5 R SSE L SR LR 5 SRS s o
al | ow ghe34R86HYEREr oSt b fu@her sBolcOf@Et Mdresses. In step 1117, if it is determined,
perhaps by the location server, that all contacts have been exhausted, then in step 1122 it is
declared that the session cannot be established at the current time. This condition may be
handled, for example, by indicating to the originating party that the destination cannot be
reached. Following Whate‘vervaction is appropriate in step 1122, process 1100 then terminates in

step 1120.

[0125] Returning to step 1117, if there are more contacts known to the location server that have
not been given to the proxy server, then, in step 1118, the location server determines a further set
of contact addresses to be tried. In doing so, the location server may use context information
provided with the request to perhaps avoid redundant efforts or to assist in determining what set

of addresses should be returned next.

[0126] Processing then returns to 1110 wherein the location server responds with the further
list of contacts. The processing of steps 1110 through 1118 continues until either the destination

party is reached or all contacts have been tried without success.
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server to retrieve further contacts, if and when they are needed. [0123] In
step 1110, the location server returns the set of contacts to the proxy,

al ong wi tWwghmre@dor enenti oned context information. |In starhdshZosdshe proxy
attenpts to reach the destination party using the list of contacts

provided in step 1110. In step 1114, it is determ ned whether any of the
contacts successfully reach the destination party, as evidenced by the
return of a SIP "200 OK" nessage. |f so, then processing continues with
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rou cont 1 nues un either the destination party is

el 2 SRR S5} S T AL MR o578, R 58 RN
whi ch 2BatBedRadY it (CRCDOK @A Grylsal display, active matrix display, or plasma display, for

displaying information to a computer user. An input device 1213, such as a keyboard including

alphanumeric and other keys, is coupled to the bus 1201 for communicating information and

command selections to the processor 1203. Another type of user input device is cursor control

1215, such as a mouse, a trackball, or cursor direction keys for communicating direction

information and command selections to the processor 1203 and for controlling cursor movement

on the display 1211.

[0129] According to one embodiment of the invention, the SIP server functionalities
(particularly recursive query capability as described in FIG. 9) are provided by the computer
system 1200 in response to the processor 1203 executing an arrangement of instructions }
contained in main memory 1205. Such instructions can be read into main memory 1205 from
another computer-readable medium, such as the storage device 1209. Execution of the
arrangement of instructions contained in main mémory 1205 causes the processor 1203 to
perform the process steps described herein. One or more processors in a multi-processing '

arrangement may also be employed to execute the instructions contained in main memory 1205.
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the present invention can be inplenmented. The conputer system 1200 i ncl udes
a bus 1201 or other conmuni cation nmechani smfor comruni cating information,
and a proagsearekd03 coupled to the bus 1201 for processipig/idpbegdsat i on.
The conputer system 1200 al so includes main nmenory 1205, such as a random
access nmenory (RAM or other dynam c storage device, coupled to the bus
1201 for storing information and instructions to be executed by the
processor 1203. Main nmenory 1205 can al so be used for storing tenporary
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storingin ormatl on and instructions. [0128] The conputer system 1200 nay
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conmputer systeml in response to the processor 1203 executing an
ar r ang&sgehrombus Tﬂmnsﬁc Mades (AT maﬁmgld) toprofdfiea date serynuni@bon gprgigction to

i nstruction from .ano
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processor 1203 to performthe process steps describ herein. One or nore

pr ocestber eartyrdigitahdata stispme sepsesegtingyariovg draeh of idgrmation. B Bftb?i?pﬁhéy ed to

execut & n%mgmca@c% 1%9&&89?2?/0%%1&%96 f)éhﬂm{a'i' 1&3%&6&1%@55 such as a Universal
Serial Bus (USB) interface, a PCMCIA (Personal Computer Memory Card International
Association) interface, etc. Although only a single communication interface 1217 is shown, it is
recognized that multiple communication interfaces may be employed to communicate with

different networks and devices.

[0131] The network link 1219 typically provides data communication through one or more
networks to other data devices. For example, the network link 1219 may provide a connection
through local network 1221 to a host computer 1223, which has connectivity to a network 1225
(e.g. a wide area network (WAN) or the global packet data communication network now
commonly referred to as the “Internet”) or to data equipment operated by service provider. The
local network 1221 and network 1225 both use electrical, electromagnetic, or optical signals to
convey information and instructions. The signals through the various networks and the signals

on network link 1219 and through communication interface 1217, which communicate digital
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32 WD 02/ 076049 PCT/ US02/ 08632 In alternative enbodi nents, hard-wred
circuitry nmaybe used in place of or in conbination wwth software

I nstructi gwesod@edspl ement t he enbodi ment of the present i peangdodmsssIhus,
enbodi nents. of the present invention are not limted to any specific

conbi nati on of hardware circuitry and software. [0130] The conmputer system
1200 al so includes a communi cation interface 1217 coupled to bus 1201. The
comuni cation interface 1217 provides a two-way data comuni cation coupling
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(Perso I nternational Association) interface, etc.
Al t hougdlatilelsioragesfonbiter execationi dathiomanmirecdnaprer sy dtemi 08 moaymbtain i s
recogni zed that myl ti pflge cammrunj cation interfaces may be enployed to
cormun?RPXcaion sade 1wy the F‘Bﬁ’?aﬁmy"l@?'and devi ces. [0131] The network |ink

1219 typically provides data copmunj cation throygh one or nore networks to
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“int ertrr]éar}s;ll)iss?cgn ﬁlgdigfi E\ﬂ)n?x%qgtﬂ%%%iaqﬁaagé&gr eb%msp?eg, \()ipﬁgal %; ?n\éiglqg{c'di;i(g?s‘uch as

storage device 1209. Volatile media include dynamic memory, such as main memory 1205.

| Transmission media include coaxial cables, copper wire and fiber optics, including the wires that
comprise bus 1201. Transmission media can also take the form of acoustic, optical, or
-electromagnetic waves, such as those generated during radio frequency (RF) and infrared (IR)
data communications. Common forms of computer-readable media include, for example, a
floppy disk, a flexible disk, hard disk, magnetic tape, any other magnetic medium, a CD-ROM,
CDRW, DVD, any other optical medium, punch cards, paper tape, optical mark sheets, any other
physical medium with patterns of holes or other optically recognizable indicia, a RAM, a PROM,
and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a carrier wave, or any

other medium from which a computer can read.

[0134] Various forms of computer-readable media may be involved in providing instructions -
to a processor for execution. For example, the instructions for carrying out at least part of the
present invention may initially be’borne on a magnetic disk of a remote computer. Insuch a
scenario, the remote computer loads the instructions into main inemory and sends the
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| ocal network 1221 and network 1225 both use electrical, electronmagnetic,

or optical signals to convey information and instructions. The signals

t hrough tWwe maps@aes networks and the signals on network lpdikusb2adgssand

t hrough conmmuni cation interface 1217, which comunicate digital 33 WO

02/ 076049 PCT/ US02/ 08632 data with conputer system 1200, are exenplary

forms of carrier waves' bearing the information and instructions. [01321

The conputer system 1200 can send nessages and receive data, including
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opt i Cabpyidis m@&ﬁ@&ﬁ&ﬁ%ﬁﬂ%&ﬂu@al@ﬁtvﬁﬁmg%&ﬁs aehithAsevigan e e diedwithe radi o
frequency (RF) and infraréd (IR) data conmunicati ons. nmon forns of

conput &pen #ms. medi a i nclude, for exanple, a floppy disk, a flexible

di sk, hard di sk, magnetic tape, any other magnetic nmedium a CD-ROM CDRW
DVD, any other optical nmedium punch cards, paper tape, optical mark
sheets, any other physical nmediumwth patterns of holes or other
optically recognizable indicia, a RAM a PROM
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and EPROM a FLASH EPROM any other nenory chip or cartridge, a carrier
wave, or any other nmediumfromwhich "a conputer can read. [01341 Vari ous
forms of @ Qpubesser eadabl e media may be invol ved i n provi dicigudopsédsict i ons
to a processor for execution. For exanple, the instructions for carrying
out at |least part of the present invention may initially be' bonme on a
magnetic disk of a renpbte conputer. In such a scenario, the renote
conputer | oads the instructions into main nmenory and sends the 34 WO

02/ 076049 PCT/ US02/ 08632 instructions over a tel ephone |ine using a nodem
A nmodem of a | ocal conputer syster%éﬁﬁﬁé E the data on the tel ephone |ine
and uses an infrared transnitter to convert the data to an infrared signal

and transmj the infrar [ nal Lo a ortabh) t vice, such as a
per sonél] digﬁ‘(gPy’ eéggaq sst%gn &S0 I.Jﬂ)tlafé @t‘?C&B ﬁ%ﬁﬁﬁ&iﬁga@? det ector on

t he portabl e conputing devi ce receives the information and instructions
borne by the infrared signal and places the data on a bus. The bus conveys
the daf2d t oHnamdley,renby SRFC Rodabidl B Talnterneddwsy Wask in Bioggesand execut es t he
instructions. The instructions received by main nenory may optionally be
stored on storage device either before or after execution by processor.

[ 0135][3\hi | SpdrkRe Ror ‘&I Walll CotF FOFFERS IBER IntdeReDirdfg Work iadiegess on with a
nunber of embodi ments and i npl ement ati ons, the present invention is not so
limted but covers various obvious modifications and equi val ent

o2/ o7eilo o bl sbesyP haiek SRR itingles) TETF HPARCRL Wéfi?;s. on

Initi Protocol ", | ETF RFC 2543, 1999 [ 2] Handl ey, et al., "RFC
2543bi s", 1ETF Inter net - Draft, Work in, Pr ress 37] % "SI P Cal l
Cont r i3] REkmston; ¢, |‘SiPeyerdee BK%}PPIGS V\éﬁ JfHefPFfo{;?r e E"Q‘]’fkj% ﬁﬁ%ﬁf%ﬁ% et
al., "SIP Tel ephony Call Flow Exanples", IETF Internet-Draft, Wrk in
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Progress. [5] Johnston, et al., "SIP Service Exanples", |ETF Internet
127-Draft, Work in Progress. 36 WD 02/076049 PCT/ US02/ 08632 CLAIMS WHAT
| S CLAI MHRd §2/07doa9 A et hod of establishing a comuni cati orp@sH08s30 t h at
| east one party coupled to a comunication system conprising the steps of
froma |l ocation server, obtaining at |east one first information set
related to communicating with the party; attenpting to establish the
session through the comuni cation systemusing the first information set;
and dependi ng on whet her the sessi orb#gn\qgt abl i shed using the first
information set, obtaining fromthe Tocation server at |east one second
information set related to communicating with the party and attenpting to
establish the session using the second information set. 2. The nethod of
cl ai m WHAEASIGLAMEDIIBst i nformati on set conprises at |east one
comuni cati on system address associated with the party. 3. The nethod of
claim1 further conprising providing, to the |ocation server, context
i nf or mat AGRHethSd Bt EablisBing L&REHtBationdbssRGCWILS ai 1Badt dge baeptd@ledseraver . 4.
The method of claim 3 wherein the context information conprises at |east
one of coramupicatien gyfstenatampsisingibe gepsor: a dial plan identifier, and a
| ocation idgntifier. 5, e f ..clai L furtk k 5 Nng obt ai ni ng,
fromthe | oﬁgﬁ% ¢ té Seerr‘?-é;l’c%ﬁr{?%gl%q‘t ?er??todrn %aq{%térﬁfoﬁé]%tgﬁsneg%%{é%ﬁocessi ng that
OCCUr ScdfimbhRatic@ith@ie s@tyyer . 6. The method of claim5 wherein the context
information conprises at_ | east one of: a nature-qf- address jndjcagtor, a
16]@4%6 1rst

dial plan i atameptingde estahlishathe sessiondhropaia e qopapuniepfiopsyFomat
PCT/ US4 8634 set; and ‘

depending on whether the session is established using the first information set, obtaining
from the location server at least one second information set related to communicating with the

party and .attempting to establish the session using the second information set.

2. The method of claim 1 wherein the first information set comprises at least one

communication system address associated with the party.

3. The method of claim 1 further comprising providing, to the location server, context

information relating to processing that occurs in the location server.

4. The method of claim 3 wherein the context information comprises at least one of: a nature-of-

' address indicator, a dial plan identifier, and a location identifier.

5. The method of claim 1 further comprising obtaining, from the location server, context

information relating to processing that occurs in the location server.

6. The method of claim 5 wherein the context information comprises at least one of: a nature-of-

address indicator, a dial plan identifier, and a location identifier.
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7. The nethod of claiml1l wherein the context information is obtained from
the location server in conjunction with obtaining the first information
set and t\e ©@artR¥t information is provided to the | ocatipg/G@bNg321 N
conjunction with obtaining the second information set. 8. The nethod of
claim7 wherein the | ocation server uses the context information in the
course of providing the second information set. 9. The nethod of claim?7
wherein the context information conprises at |east one of. a nature-of-

addr esg. RELRMAS of duiffl PlnBlANHE S8Rk ihimafifis Bl Ea #OHR thelBRdd! REver 10
I n a comrunicat1 on system conprising a location server, "a nmethod o

est abl tafjimgioa widoobtuininpathe dist Sefbshaivnwet indahe bedett infoempiaornt i poouigdddetd the

t he copmuni cati on system conprising .the Séﬁ‘ﬁs of.: submtting a first

r eques {OCREPT $EVT 3B SPPRCLOR, With oftainingdhe seeend HHOMMARONSA: associ ated with the
party; obtaining a first response fromthe |ocation server responsive to
the first request, the first response conprising at |east one first set of
one or 3nPhenetwidadichinsswbemintlie Wwaation serverasesthe contextripfarmgtienvingbe apirbes h

the session.with the par using,the first set of contacts; responsive to
whet he?PI?rﬂglder@F SER d?%%%ﬁf?%%% results in establishing the session,
conditionally performng the steps of: submtting at | east one second
request to the | ocation server; obtaining a _second response fromthe

| ocat | 3nThemeghodrafsimms] whetes th corteridniormalioreeamprisss at least gpeiof: egpbmeef-
i Si N t tacts f th ty;
oo LB thieRE b AR TR a1 e CON B e he sbcon

set of contacts. 11. The nmethod of claim 7 wherein the second request
relates to at |east one contact provi ﬂlegd_in the first res WO

nse. 38
02/ 0764 9INFRIYNUSEDICAREBSY Step COMPpESiRRR RSANQT seYe Hinptiph el éﬁtﬁﬁis Hefecond
[ eauestodduhithlicPieloh il g%gg@eefmtcohﬁ@& to 8 @omRA b kybtdr Cohlgiings et
the steps of :
submitting a first request to the location server for contact information associated with
the party;
obtaining a first response from the location server responsive to the first request, the first
response comprising at least one first set of one or more contacts associated with the party;
attempting to establish the session with the party using the first set of contacts;
responsive to whether the first set of contacts results in establishing the session,
conditionally performing the steps of:
submitting at least one second request to the location server;
obtaining a second response from the location server responsive to the second request, the

second response comprising at least one second set of one or more contacts for the party; and

attempting to establish the session with the party using the second set of contacts.

11. The method of claim 7 wherein the second request relates to at least one contact provided in

the first response.
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13. The nmethod of claim7 wherein the second request is submtted
conditionally upon the content of the first response. 14. The nethod of

cl ai m 13 whenahewsbhe first response conprises infornati on gealh@dobgsstk 0

whet her the second request should be submtted. 15. The nethod of claim 14
wherein at |east one contact in the first response conprises information
relating to whether the second request should be submtted. 16. The net hod
of claim 10 further conprising providing to the |ocation server context

i nfor i i : i SIS : I rver. 17.
The. motfiodor el Pa e PAAGERSh bR teglR i Biddied iNGeorBiR bANIBRAE | oct
one of coractd theeirstofet afichmesss innlk Gt msporge.di al plan identifier, and a

| ocation identifier. 18. The nethod of claim 16 wherein the |ocation server
uses the context information provided in conjunction with the second
requesis i Thd RRieAWr SRRl WhGBRthOgechbA®rey8eR ICkubREAGGRditbRally Bform@Ehod of
claim 10 further conprising obtaining fromthe |ocation server context

i nf or neritent of ledfirstugspansgr ocessi ng that occurs in the location server. 20.
The met hod of claim 19 wherein the context information conprises at |east
one of, a nature of address indicator, a dial plan identifier, and a

| ocati o THEMetHod®F clatdh- 13 WigeréR tOfrsPfessdndb bochPrisys ¢ifothatidiereladfi@td @hether ver
uses the context information provided in conjunction with the second

r equestheispcandaequsst Swulf bepyubpritedg t he second response. 39 WD 02/ 076049
PCT/ US02/ 08632 22. The met hod of claim 10 wherein the context information
is obtained fromthe | ocation server in conjunction with the first
respons® aéimethodofalatnit] 4i wiiepsifat ieast one coitastiinl de firet delpnse cahprises server in
conjunction with the second request. 23. The pethod of claim22 wherein the
cont exinfermadiopaelpins worketherdie sacondregiiesh shoudd be sibmifted.e  of address
indicator, a dial plan identifier, and a location identifier. 24. The

met hod of claim 22 wherein the | ocation server uses the context information
provi degl The methofd wiiclaimr Ovfutthertchmpsieing pdovidiqp és theilocatibe sevar®atext pr epari ng

t he secqnd r.espqnse. . . .
intformation F1?eciat?ng to processing that occurs in the location server.

17. The method of claim 16 wherein the context information comprises at least one of: a nature

of address indicator, a dial plan identifier, and a location identifier.

18. The method of claim 16 wherein the location server uses the context information provided in

conjunction with the second request in the course of preparing the second response.

19. The method of claim 10 further comprising obtaining from the location server context

information relating to processing that occurs in the location server.

20. The method of claim 19 wherein the context information comprises at least one of: a nature

of address indicator, a dial plan identifier, and a location identifier. .

21. The method of claim 19 wherein the location server uses the context information provided in

conjunction with the second request in the course of preparing the second response.
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25. A server for providing contact information about at |east one party in
a communi cati ons system conprising: neans for receiving a first request
for cont aglo dpbgygpati on for the party; neans for determ nigggyesobioist
contact set conprising zero or nore contacts for the party; neans for
outputting a first response, responsive to the first request, conprising
the first contact set; neans for receiving a second request, subsequent to
the first request, for contact information for the party; neans for

determ ning a second contact set conprising zero or nore contacts for the
party; neans for outputting. a second response to the second request

conpr i 32.nFh¢ hetlmdadiethimcldnyhertingked condexd inthemaion is hbtamed dioah thedoctipn setver

differs fromthe first contact set. 26. The server .of clai.m 25 wherein at
| east Briongmctipg withthe ﬂe%msae%sesﬂ@% tmngfé&mﬁﬂ%mé%m%@dﬁ%%s 10GH08et of
all co : it al by the | ocation server. 40 WD

02/ 076%&%@%&8‘%%8‘2@%‘%7%T el%gﬁe&;\ger of claim?25 wherein the second

request relates to at | east one contact provided in the first response.

28. The server . of, claim25 wherein the second. request is,inhjtiated in

r espo nZ% f%e ﬁ’tethogfgfﬁab‘ﬂ "X}Eﬁli?l&gllﬂe YL, %‘é‘a’ﬁ%%?&cgwsf%ié?ﬁé{ 16Ut 2 Palnse.
29. Ther sREMSEindREat6d aidm] DS tEIeR 4nhQ 16e4RAdddntideest is submitted
conditionally upon the <content of the first response. 30. The server of
claim?29 wherein the first response conprises information relating to

whet he e_secan e S : S 1 : er v, aim
25 fur %‘heﬁqﬂ%Wg}oﬁsogﬁgal%é?n%h%%g%eﬁg\gﬁi |nnsl$®£=r %Ee%g}ﬁ? lcjor{g |té%ﬂa§mné:t'$rntpﬁ éwgl&li gd[

r e; po nﬁ(ﬁmcjjurﬁit:ioh&ﬁﬂi theReconddeqrsiin ted corset dfgregahiag slecenchd espumseé. shoul d be
submtt ed.

25. A server for providing contact information about at least one party in a communications
system comprising: ‘ '
means for receiving a first request for contact information for the party;
means for determining a first contact set comprising zero or more contacts for the party;
means for outputting a first response, respohsive to the first request, comprising the first

contact set;

means for receiving a second request, subsequent to the first request, for contact
information for the party; |

means for determining a second contact set comprising zero or more contacts for the
party;

means for outputting a second response to the second request comprising the second

contact set; and
wherein the second contact set differs from the first contact set.
26. The éewer of claim 25 wherein at least one of the first contact set and second contact set is a

subset of all contacts for the party maintained by the location server.
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32. The server of claim25 wherein at | east one contact in the first
response conprises information relating to whether the second response
shoul d bewspbmirtdsed. 33. The server of claim25 further comrihogspeans
for determning context information pertaining to the first request. 34.
The server of claim 33 wherein the second request conprises the context
information. 35. The server of claim 34 wherein the |ocation server uses
the context information provided in the second request in the course of
prepar %’ﬂg %pgeﬁ%%?@fguﬁ%p\%gé‘in ec&ti'(?regﬁés\f ?«%Iatgé tcCat Fadt b, MRk g#&vidéﬁ in
context i nformation conprises at east ne of. a-nature of SS
i ndi catherfirstaeghoabe.pl an i dentifier, and a | ocation identifi er. 41 WO
02/ 076049 PCT/ US02/ 08632 38. The server of claim 37 wherein the first
response conprises the context information. 39. The server of claim 37
wher ei 58 t ige (6RO RRIBIWRertingBe $debndRALE is inffa@Id TR kéPBndY 10 it 1S dn@ t he
second request in the course of preparing the second résponse. 39. The
ser ver casftact firafherc8taphsst & the fingd responssxt i nf or mati on conpri ses at Ieast one
of a nature of address indicator, a dial plan identifier, and a | ocation
identifier. 40. The server of clain137 whereiin the second request conprises
t he copy. exhe setvomeldifns wWhereihhige sebnEreqaést & aubmidéll soiditnally Bsord theat i on
server uses the context information provided in the second request in the
cour secastensoé frerfiraigresprusgecond response. 42. The server of claim 40 wherein
the context information conprises at |east one of: a nature of address
indicator, a dial plan identifier, and a location identifier. 43. A proxy
ser ver30.0Th@éepeedF ichgma9 wisasih thafirst agpast compasisatformation sirtiap om whisther a
party in a conmunicatjons systemconprising: neans for submtting to a
Iocat|@ﬁs§%¥’@éﬁq%3?$h°§¥dl?eeﬁ‘§€§ﬁe ‘or contact information for the party;
nmeans for receiving fromthe | ocation server a first response to the first
request, the first response conprising a first contact set;

31. The server of claim 25 further comprising means for providing, in con)unctlon with the first

response, at least one indicator of whether the second request should be submitted.

32. The server of claim 25 wherein at least one contact in the first response comprises

information relating to whether the second response should be submitted.

33. The server of claim 25 further comprising means for determining context information

pertaining to the first request.
34. The server of claim 33 wherein the second request comprises the context information.

35. The server of claim 34 wherein the location server uses the context information provided in

the second request in the course of preparing the second response.

37. The server of claim 33 wherein the context information comprises at least one of: a nature of

address indicator, a dial plan identifier, and a location identifier.
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means for determining fromthe first response whether a second request may
be perforned to obtain further contact information; and neans for
initiati ngadaiemeond request based upon the-first responsET/ésh2/oddse proxy
server of claim43 further conprising nmeans for submtting to the |ocation
server the second request. 42 WD 02/076049 PCT/ US02/ 08632 45. The proxy
server of claim43 wherein at |east one contact in the first response
conprises information indicating the necessity of perform ng the second

requesss. fhe sekh@ d¥cim 7ok N&EinQhe filstiddpdnke binphsds thOSaHtd:g iorm@asns f or
attenpting to establish the session using at |east one of the first

contact set and the second contact set fromthe |location server. 47. The

Peaponss, Toaves A MR R I RRE PP BT ey bR nebiifed ™

The prtheyessiavequesf ietri dduk3 ofpaspeting theecdoddatiponseser ver associ ates a |
finality indicator wwth .at | east one contact and the second request is

conditionally submitted in response to a state of the finality indicator.

49 TNeo PfRryed B Ufim 87 wHoAlMHERoh ! ARIABR EARDAGES JIRANDNE OF: 4 LG 6N
at | eaSt ‘one context information tromthe I ocationh .server in conjunction
Wi t h t hdiréssriadicates pakia elareidentifiamdf oo cgtondelitifigr.t he context information in
conjunction with the second request. 50. The proxy server of claim 49
wherein the context information conprises at |east one of. a

nat ur e?@f Tﬂggé'{@é'}f ol ﬁ%ﬂéreingh%%&bmpfeﬁﬂeé-t dsmptideds o caskt FnfbREAIINON

identifrer. conput er - r eadabl e nmedi'um havi ng conput er - execut abl e
instructions for performing a nethod for providing contact information for

o bar 4y e et o OB b e e el 0L s e, 1o
CoNpr i fleRBeok@BqiRist MARE cGAHS SCirepdrig thdSechad fe¥ponse.

42. The server of claim 40 wherein the context information comprises at least one of: a nature of

address indicator, a dial plan identifier, and a location identifier.

43. A proxy server for processing at least one request to establish a session with a party in a
communications system comprising:

means for submitting to a location server a first request for contact information for the
party;

means for receiving from the location server a first response to the first request, the first B

response comprising a first contact set;

means for determining from the first response whether a second request may be
performed to obtain further contact information; and

. means for initiating the second request based upon the_first response.

44. The proxy server of claim 43 further comprising means for submitting to the location server

the second request.
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outputting a first response to the first request conprising the first
contact set; receiving at |east one second request, subsequent to the
first requesi2o7ém@p contact information for the party; 43 P/ ODLO5BO49
PCT/ US02/ 08632 determ ning a second contact set conprising zero or nore
contacts for the party; and outputting a second response to the second
request conprising the second contact set; wherein the second contact set
may differ fromthe first contact set. 52. The conputer-readabl e medi um of

clai m &4 yhepekp séMer ST WhienY at (AN B8t iR tBé ARS resPbrsedehPERENI NY
context information related to the first request; outputting the context

i nf or nefororation indbeqtingahe necesditytof perfpmring Hip sependrtegeast.r esponse; recei vi ng
the context information in conjunction with receiving the second request;
and applying the context information in determ ning the second contact

set. 58. ThERORY &N er Gdlihl 43 filfetieoniiisintameaRTbT SlengXiagud aildishnlké r uct i ons

for perform'ng a nethod for_obtaining contact informatign for a party, the
met hodsessipm Hsiag Ablepsiens oé fie fgst contaghsel end g seepnd coplagh sebfroadng dacaton 1 st
requeséer{, r contact information for the party; receiving fromthe |ocation
server a Tirst response to the first request, the first response
conprising a first contact set; determning fromthe first response whet her

at | east one second request shoul d be erforned to btain further contact
i nf or nfhf-i DI PIRRY SETHPR ?fgrﬁ?%‘ﬁtw e1Ee mnﬁgawgﬁﬁaﬁnﬁgéﬁeﬁﬁ% rpppse, the
respo Xy§é}vchd1§paqﬂ{g§ltﬁeesreb&§ﬁq§Qésgth1ﬂjm of claim 53 wherein the nethod

t he

further conprise steps of: receiving context i-nformation fromthe
| ocation server in conjunction with the first response; and providing the

cont EXA&I ’Pkfleolgrg% Isgrr\]/e} S ctlzgren Afv%ﬁér'egﬂhg RlcHiEin deves Ao AEs aof?na\fft}; Raldfrsagend
at least one contact and the second request is conditionally submitted in response to a state of the

finality indicator.

49. The proxy server of claim 43 further comprising:
means for receiving at least one context information from the location server in
conjunction with the first response; and

means for providing the context information in conjunction with the second request.

50. The proxy server of claim 49 wherein the context information comprises at least one of: a

nature-of-address indicator, a dial plan identifier, and a location'identifier.

51. A computer-readable medium having computer-executable instructions for performing a
method for providing contact information for a party, the method comprising the steps of:
~ receiving a first request for contact information for the party;
determining a first contact set comprising zero or more contacts for the party;
outputting a first response to the first request comprising the first contact set;

receiving at least one second request, subsequent to the first request, for contact

information for the party;
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request. 44

WO 02/076049 PCT/US02/08632

determining a second contact set compﬁsing zero or more contacts for the party; and
outputting a second response to the second request comprising the second contact set;

wherein the second contact set may differ from the first contact set.

-52. The computer-readable medium of claim 51 wherein the method further comprises the steps
of: ‘
determining context information related to the first request;
* outputting the context information in conjunction with outputting the first response;
receiving the context information in conjunction with receiving the second request; and

applying the context information in determining the second contact set.

53. A computer-readable medium having computer-executable instructions for performing a

method for obtaining contact information for a party, the method comprising the steps of:
submitting to a location server a first request for contact information for the party;
receiving from the location servef a first response to the first request, the first response

comprising a first contact set;

determining from the first response whether at least one second request should be
performed to obtain further contact information; and

initiating the second request based upon the first response.

54. The computer-readable medium of claim 53 wherein the method further comprises the steps
of:
receiving context information from the location server in conjunction with the first

response; and

providing the context information to the location server in conjunction with the second

request.
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