| NTERNET BASED COVMUNI CATI ON SYSTEM AND METHOD FI ELD OF | NVENTI ON The
present invention relates broadly to a nethod of establishing a phone
conver satwonodetsy@&en an initiator's device and a desti naCirec2eowo@e? and to
an I nternet network based comruni cati on system BACKGROUND Cusently, the
est abli shment of a tel ephone call between a nobile cellular phone user and.
a tel ephone nunmber or internal extensilon that exist within an internal
private branch exchange (PBX) is done by directly contacting the :
destination through the public switch tel ephone network for connection. In
cases mereﬂﬂélﬁt@é?ﬁ&?ﬁ?b‘ mgNFcRﬁb“r@s\??TE‘i\nWﬁbWFé TAYHNY such
calls are hi ress t cost 1ssue, existing solutions use e.qg.

Voi ce over Internet Pr ot ocol (VbIP) integrated with the PBX network to
reduce the cost of international calling by transmtting the calls over the
I nternet. However, this nethod only allows calls to be made using speci al

| nt er net ﬁEnggthvtﬁ}Knhones or conputer-based phones (softphones), thus
typically restricting the user to making calls within the office

envi rohnent only. Wen a user is on the nove outside the office

envi ronnent, VmeP ﬁe@éhtsmvaﬁtﬁmf rémeétbeo itd & ﬁaamaa &'r@stétﬂ'ﬁﬂnﬁw Kéheand
execut ed external r}g romany. existin X net.wor calls are

subj ect ed®AYETERHAR an fHiQYs r?ﬁ"'&ig P8 Ge‘?ﬁssﬂ'f'%t'oas‘?&??a?@gt%’i Hiterpgt

rel evant ﬁﬁhbbﬂ(baﬁﬁmmtﬁrﬁdatnaﬁdysﬂém_\/ol P gateways. Exanpl e enbodi ments of the
present invention seek to address one or nore of the above probl ens
identified by the inventors. SUMMARY In accordance with a first aspect of

t he ptleseBACKGROWNDN there is prOV| ded a nethod of establishing a phone
conversation between an initiator's device and adestination device, the

met hod conprising the steps of instructing one or nore internal private
branch exchanghlr(elﬁﬁbx)the e$tepil$bmenlrrétawel|e|ahcmetqallibﬂtvteieataemsbitmtceélular pbdrles to t he

i at or . deyi-CEAth N e SE B HEORARINGRa! SRASHIHY Sh IndtBbi ke Sti ng

ter m nat.i on O I on netvvo s over an |Internet ne based
system abranm@@garmg (BBX) Isedanady sirpetiyanostasting thetdgstinatian threwghathe ingblis

convejsat LapnbelepRsie hBGoh i adikctond Gy 'c%@eéiWilleFeh e ?a?&ét%é&ﬂﬁtn&'tﬂé‘ ce.

overseas, the costs of maklng such calls are hlgh ‘
" To address the cost issue, existing solutions use e.g. Voice over Internet
Protocol (VoIP) integrated with the PBX network to reduce the cost of international
“calling by transmitting the calis over the Internet. However, this method only allows calls
20 to be made uéing special Intemet Protocol (IP) phones or computer-based phones
(softphones), thus typically restricting the user to making calls within the office
environment only. When a user is on the move outside the office environment, VolIP calls
made from the mobile phone are implemented and executed externally from any existing
PBX network, i.e. such calls are subjected to conventional chérging érrangements

25  associated with the relevant rhobile network(s) and/or VolP gateways.
Example embodiments of the present invention seek to address one or more of

the above problems identified by the inventors.

30 SUMMARY

In accordance with a first aspect of the ptesent invention there is provided a
method of establishing a phone conversation between an initiator's device and a



Instructing the PBX network/s may conprise providing initiator's

I nformati on and a destination device nunber to the PBX network/s. Said
provi di ngvete/1ses74be performed using one or nore of a GCOEG2eOMR8292 i Nng of
an Internet based application, a nmessaging service, an electronic mail, a
public switch tel ephone network access point, and a cellular phone. The
nmet hod nmay further conprise downl oadind and installation of a software
application; or the pre-installation of the software application on the

I nlb ti ?t or gl_ﬁstldgt{cirﬁ&bwc@r tHehRethbl tcbﬁ\nmgﬁlg He stté'&f &?ﬁﬁi@&tﬁ@t d)r@br\’rht?’re%?]lelln'ét er net
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desti nat i Brr‘l"aﬁeeng’ ﬂrﬂ]‘ﬁ%@g gagcﬁﬁﬁs'eph?fﬁ a&w&s foningiate peRsRte \Rafis fo éhd a or
audi o net mrair?rsa(ﬁévﬁi’e bhe théllddsﬁz?iallbﬂ haesviceOrdspedtiosly ausihgl ety tep@ingtisres
serverwat wi.tch tel ephane network via the so re. :
appl i cati 8% %@HB&P %&ﬁ“‘ﬂ’é’?@%?‘ﬁﬁé" @Fﬁ?ﬁ f‘\é\ﬁ’og‘eg?séﬂﬂﬁtemnﬁf‘@ﬁf'gﬁ?g f&ri fying
of thes i nthei tabaepanateocatiatto @stablich & paosd adriversatidn bétakbén trg ifidatord déwige bot h
initiat orar@ﬂe% tr{a'ﬂgn fl?o]\pc devi ce nunber at the directory services server,

and, upon conpletion, e directory services server contacts the PBX
net wor k/ s. Thelndiirluaﬁlog threyPBX metwarly/s seayveampriag phowidingpihiiaterid sébrmitidri and he PBX

net wor k/ s hﬁ!TP e method may conprise the steps
of transmaP%Stﬁ‘%{'%gavégr %t%%ﬁ%eﬁwsy%nf ormati on and the destination
devi ce nunber @ldlpecwbrmste@rr@alﬂe pedgimsst usingoneles nRBEXoiregraup kensistingiob cal |
Si gha{d NgaR fiffeBdbise8ap W?a\l.’lon B Ehes8hdingS s6HABS | A0l 8dnEEHAR 295 1bf it({fﬁy be

I npl emented wthin the network/'s or outside the PBX networ
t er ni nat i {§}ePHPES W@fkrﬁﬁ}e%ﬁﬁﬁ"ﬁc@nQ%@ellpﬁfph%lleor s device and request for a

hol d by the inffd a{e%df Ry tkehe? Sdoptprib S RiBRAbadthg tBhE iksthilation” BE alRkalk May
further eRr@rlse t he term nation option/s contacting the destination deV| ce
re

nunber sqtiargontie Arinstallation efdbe FW%%?HP'FH@%% fhetigitiaters dayicei okt or

devi ce anmetlﬂnﬁatie,alolfﬂkq;ohmsétwﬁgﬁardmfémawebgfé devi ce. The dest i nati on deV| ce
may b coveredTon a, different PBX networkft an.t he |f\%t|at or's deV| ce | f
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net wor k/ spumber and the initiator's information over a data or audio network, after the initiator has
contacted a directory services server via the public switch telephone network via the

software application. _
The method may further comprise searching, matching, verifying of the initiator

20 information and translation of dialling format for both initiator and destination device.

~ number at the directory services server, and, upon completion, the directory services
server contacts the PBX network/s.v |
The directory services server may be implemented within the PBX netWork/s or
outside the PBX network/s. _

25 The method may comprise the steps of transmitting the verified initiator's
information and the destination device number as respective call requests to the PBX
network/s via a call signaling and media gateway. |

The call signaling and media gateway may be implemented within the PBX
network/s or outside the PBX network/s. ' '

30 - - The termination option/s may contact the initiator's device and request for a hold
by the initiator for the establishment of the call.
| The method may further comprise the termination option/s contacting the
destination device number requesting' an audio redirect for both the call to the initiator's
device and the call to the target destination device.



the bridging of the two separate calls to establish a phone conversation
between the initiator's device and the destination device may be perforned
by the caWb28i9i3ad74ng and nmedi a gateway. |f the call si goalscaganaozed a
gateway is inplenented or outside the PBX network/s, the bridging of the
two separate calls to establish a phone conversation between the
initiator's device and the destinatio® device may be performed by a PBX of
the PBX network/s. In accordance with a second aspect of the present

| nventi on t her'ﬁhe‘@ éﬂﬁﬂ%hdmrc@ i} BE e8I kiR AdPER BRI AhAPtheS Y ST EM

conpri si ng .neans Instructing one or nore internal private ranc
exchange mmMSﬂ@Jl@phone network/s to initiate separate calls to an

initiator's dqwh@%a@aenﬁn %ﬁ& H@%H%ﬁ%vﬁ’&%ﬁﬁplérﬁérﬂ@@%%iﬁ'tb{e BB Hnfork/sl | Ng
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devi ces angitibfaPs deidd ARt the desMiati6ie dediBemay Bk PRHEMELHPE &R s@;nar.rrgeé}roor y

servi ces server for authentication and verification of an initiator
i nf or mat i BRI3HEEY % est i nati on device for ook up of respective PBX

][let wor K/ sI to Vlrhlth‘ehcélhelggaflinbl ﬁdo?'le&iadgét&ﬁ?ydaﬁ;r?mahémad devd:mgd@eﬂil@mn o and
or trans unper . di g formats o I.fferent. PBX networks

system ma?)e%w ”r}?n‘g% S P* h}j WoyreRa g @ t?’ﬂ?ﬁf% v ?"rﬁréaﬁ'% and
transm t t batwedn 'aheﬁrﬂﬁamtsl denice and trieodestmatnmlamcegwatyrtm pasrfoune@by arPBXofa f or mat
for r @%% of the PBX network/s or by one or nore other calling

si gna aat eway/s. The directory services server and the
signal i ng and lrredccadgmewﬂwa seopnth @spend bbtheriresenainventiinithére igptavided 2or  may

be i npl e %ﬁe‘i’%@%ﬁ{ B%%BV g@lﬁ‘n&h&# ;}s‘i’ér}{ cﬁﬁ%ﬁérﬁ%?ne%ﬁé Yd?rm&?%}étu%eor?eo&“e‘:t ed

dlrectly tmor S or ng and
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DESCRI PTI @“afﬁ EBW N@ﬁcgﬂ;ﬁadwa&tﬁa@&n fdla@cé rnéeﬁgc&.@cfry Wistdg RRisRf ter

under st oo parent to one I nar the art” from
the 1 o\ﬁrrnlgamnu qprl@rrs aiet @rPBb(t rrets\ﬁork/éyawhve@rs fekarrﬁlvﬂlrag tbﬁrﬂyo S%Rﬁﬂatﬁ galls
conj unct i nedtktiibn tahBhdir@%nQQr%atrdnnb&ﬁrbérh ‘the initiator's device and the destination
device.
The system may comprise a directory services server for authentication and
verification-of an initiator's information and a destination device for look up of respective
20 PBX network/s to which the initiator and the destination deviee belong to and for
translating number dialing formats of different PBX nehNorke. |
The system may comprise a calling signaling and media gateway as receiver and
transmitter of information, and for translating the information to a format for receipt by a
PBX of the PBX network/s or by one or more other calling signaling and media
25 gateway/s.
The directory services server and the signaling and media géteway may be
implemented as a eingle entity, or may be implemented separately. ’
The directory services server may be connected directly to a PBX of the PBX
network/s or to one or more signaling and media gateway/s implemented - within or
30 outside the PBX network/s.



Figure 1 shows a schematic drawing illustrating a process flow and system
conponents according to an exanpl e enbodi nent. Figure 2 shows a schematic
drawi ng iwbusawiasi7ag a process fl ow and system conponenPseTaGe@w@dNONY2t 0 an

exanpl e enbodi nent. Figure 3 shows a schematic drawing illustrating a
process flow and system conponents according to an exanpl e enbodi nent.
Figure 4 shows a schematic drawing ill4strating a process flow and system

conmponents according to an exanple enbodi ment. Figures 5 to 8 show

respecti vBRSEP HECRAPTION S PHE BIRAWINGE! | ustrating the comuni cati on
sequences for the respective exanple enbodi nents descri bed above with

reference to Figures 1, 2, 3, and 4. Figure 9 schematically shows a

conput er syst eghbegindi metmmmbnwm B@ﬂerﬁﬂ@eﬁéféé@ah&%‘gaﬁgrﬁﬁéa%eﬁi an
exanpl e epbodi nent . DETAI L ED DESCRI PTI ON The descri bed exanpl e enbodi ment s
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parti cul acorpureetscatordmyeo eoukadpleenibbeirrpnt vate branch exchange over the
| nt er net Iayer to t?e tar et _user, na tt nd the estaﬁ I shnent of
iliustra sy

t he tel ephone c'gHr\?e SQPYV?) Sghecgar’trﬁl %r?w'cfgover f%apeﬂgf‘fsg @?XX £t atle@phone

net wor k. Gdéreparehts dcnortingite an er@tipleémbadichesy st ens i n the exanpl e enbodi nents

al lowdor call Flgﬁregﬂyshgwg |4 GofidrhiRhe @m@%ﬂ@é‘r‘é |r(1?dD §>ﬁar'3 %s‘épﬁ&v and &St%l?'aany

extensions or t oneé nunber vmth a ce ul ar
physi cal feoeanenis,acrordingdo en exarepie ﬁllepd!tT‘Gﬂt s speci fi c PBX connect i on

options, resul hb@l%rltl Irbgg\?g;%% énQaZf‘c cﬁrQMﬁ'lfb”igustr%Eﬁb tah?’r%tr‘%sﬁov{? aml %gﬁffnor the

initiator. Some po escription ows are explicitly or
i mpli ci t] gorpRanse ta@aornngtteanexmpieng@wmﬁ% and functional or synbolic

represent at i ongiglles BPES B HANS reRPectvd ecwéfﬁaicns@.uenéeoHaasfamgemrxét.ngwese
al gor| thm c descr| ptions andfunctiaonal or synmbolic representations are the

means!us eBOBPURIAIS seaHpIcEs Toh theniesprgtiye ﬁ%eeelesw&?dmfgs fgscebef ahoveost
ef f ect i velih tdisrehsomt &s 0f2 Bhgnd4.work to others skilled in the art. An

algorithmis h n eneral |- , concei ved to be a sel onsi st ent
seguence Egure % sC ematgcalll yhows a computer system for Imp(fementﬁlg ’91

method and system components of an example embodiment.
» DETAILED DESCRIPTION
20 ' _
The described example embodiments proVide an' lnternet network based
telephone call handling method and system in which a phone call between an individual
via for example the public switch telephone network with a specific private branch
exchange (PBX) of an internal network or intranet is established, and the details of the
25 particular phone call are routed to the private branch exchange over the Internet layer to
the target user's destination, and the establishment of the telephone conversation is
completed over the public switch telephone network. The call initiation methods and
systems in the example embodiments allow for calling any public telephone number,
PBX network’s internal extensions or telephone number with for example a cellular
30 phone at any physical location, riding on the initiator's specific PBX connection options,
resulting in reduced cost routing, and thus cost savings for the initiator.
Some portions of the description which follows are explicitty or implicitly
'presented in terms of algorithms and functional or symbolic “representations of
operations on data within a computer memory. These algonthmlc descriptions and

Ce



of steps leading to a desired result. The steps are those requiring

physi cal mani pul ati ons of physical quantities, such as electrical, nmagnetic

or opti cavoepgniakz4capabl e of bei ng stored, transferredpCtoehor®d)2o2

conpared, and ot herw se nani pul ated. Unless specifically stated otherw se,

and as apparent fromthe following, it will be appreciated that throughout

the pr esent speci fication, di scussi on® uti I i zing terns such as "scanni ng",
"“cal cul ating", "determ ning", "replacing”, "generating", "initializing"

" oUt pUL 1 fiionlor )b BBt faﬁ%a\%h@use%ﬂ@a (06 SRAGP rOhe aROMPUL er

system or simlar ectr nIC at nani es an transforns data
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system or ot her ormati on stora transm ssion or display devices. The

present sYetapsieasingde asesieedresel Jgeetegﬁﬁéﬁ-fapiereﬂwrm@@hvwﬁn@g'wh&ons

oper atg ong &@sn&ﬁ%u@ﬁﬁtf&@d&ch%&ae&ﬁ@é}r@bg‘ﬁetw daﬁcaﬂ Fé‘iijﬁa&' tapabRNSttdeifg ed for
t he reqU|re pur poses, qgrlse a % nera ose conputer or other

devi ce sef g@f’*l%ﬁ?"ﬁ@t‘i%'@& %Cfm ebRAQ swaa at er  program st or ed
in the conput ainlesEipeéticy statsdbothetdisd] sl @eyspnaf@ﬁ&aﬁﬂde FNo®ing, B0A ot

i nherently rel at an rticular ter.or othe ratus. Various
goneral AT et rEE Yo e bt SRR T Sisphsrior PR R SRS 1 e

t eachi ngs“sbamingn. %btcelemg"j védieytemtulnag "c orisdptacint, on“geﬁenatim@ spmmawmg‘Zed

appar at us. t er.f rmLRe T (o] y. r The

str ucﬁjr e? ﬁ‘% @"%oﬁ’vé ht I hﬁ)na{%%}]e% raf pEr%n(?Zér%egssgg % Cgrﬁgmg ‘f Pom the
descri pt i emildredienivonit mieadel|that0nan|p¢iaep|aeéHansfequmocﬂdta a;enresnmte;l a)physmbll citly
di scl oses Vg ¢ rson
skilled |?1L%nﬁ1‘e ar{hﬁ{h g{elrn %.lsmﬁigl 6ther g{'ﬁ?hﬁ%%nfdd%s@&gggﬁ her ei n
may be putuuan’me@ wmredlne bymobhep@veemc@rdetherrméormmtséqragﬁr ogansmissionneot :

i nt ended § dited to any particular progranm ng | anguage and

i mpl emantatlon t ereof It wll be appreciated that a variety of

progr Hmi ng | alGuEeRest spaeificatinnglsq Hisplasss aRpgralis igs Eﬁfc{fﬁ“ﬂ%tbﬁé’ﬁérﬁi'oﬂ%e

t eachi ngsefQhe ffhods. %R%F;Bﬁa@@ i eeshebRPEhstrRE® RY Bhe reglifed
programis not intended to be limt to anépéart i cular control f| ow There

are many 9t'R&f COEPTSEn? gengrak Pl‘ép%ﬁ?rrfﬁﬁ'%‘fte RlogPeeRs: Kaietively dsivaigd Per ent
control fjleayfigitetinepta BahRited 'bﬁbgfrérﬁ n3tbreq impihei &onﬁﬁutércqﬂ’\@ algofithdsi angent i on.

Further m)é gplays presoented herelgfare not lnhergntly relattede to any p%trtlecrulaFr) rcg rpu er or gthere
20 apparatus. Various general purpose machines may be used with programs in |
- accordance with the teachings herein. Alternatively, the construction of more specialized
apparatus to perform the required method steps may be appropriate. The structure of a
conventional generél purpose computer will appear from the description below.
In addition, the bpresent specification also implicitly discloses a computer
25  program, in that it would be apparent to the person skilled in the art that the individual
steps of the method described herein may be put into effect by computer code. The
. computer progr'am'is not intended to be limited to any particular programming language
and implementation thereof. It will be appreciated that a variety of programming
languages and coding thereof may be used to implement the teachings of the disclosure
30 contained herein. Moreover, the computer program is not intended to be limited to any
particular control flow. There are many other variants of the computer progfam, which
can use different control flows without departing from the spirit or scope of the invention. -
Furthermore, one or more of the steps of the computer program may be
performed in paraliel rather than sequentiaily. Such a computer program may be stored



performed in parallel rather than sequentially. Such a conmputer program may
be storedon any conputer readabl e nedium The conputer readabl e nedi um may

i ncl ude swonragelsaivi ces such as magnetic or optical di slesT/SGeomrogo2ohi ps, or
ot her storage devices suitable for interfacing with a general purpose
conputer. The conputer readable nediummy also include a hard-w red nmedi um
such as exenplified in the Internet sy@tem or wreless nedium such as
exenplified in the GSM nobil e tel ephone system The conputer program when

oaded and, exeCtl sl e%;as&eamgen | HrePLRARG: oy b ihedilr Sfth \fihdad esul ts
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usi ng di sowedium maecﬂlfFCDmeld@oﬁtﬁ@ﬁ’e\H'[%j mediunt siehas @?‘ﬁ'?"a"ﬂﬁér"i‘ ithd Isensh entire
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(ASI.C). Numerous other possibilities exist. Tho killed in the art wll
appr eci at éhe ﬁ@mplﬂtﬁ@@?@ﬂ‘e‘ﬂﬁ‘%"a‘ﬁa%dsﬂ‘ dexeriad aRse %Ig%%er%{ p(';‘fﬂ‘?ﬁ? ﬁ%’f‘P@ﬁr of
har dwar e @ﬂ&tn’ff&f/Fé%ﬁ@ln%@ﬂp@&tus"tﬁaﬁ?ﬁ@@ﬁieﬁts&ﬁ@Qlépﬁﬁfrthe brédriedesethdte use of a

directory services server, | 1in nedi wa hin the’
cal l er and/or &B§ [rugRtoNBRY %é?@famp'e%ﬁﬁ‘eé@ﬁ%@ﬁ%m&ﬁsg Bl;r%éq%ﬁ% ( PBX
and term fatheOiaréwdre Gease, td rrfbﬁtxléh‘sIasiunttl?oaalchnm\eamalmtodeslgaEd\Wmanmtmi tiator
and a&§65t natlon over t he all'ing

| |
any pdBli CVFE BRI %Bhﬁlﬁf’“ eﬁB;JQ ?{e?%"ﬂe’ ?ﬁ@@?n@ﬁ?gg't %}T%ng ol(ri)élvfggl ephone
nunber w tdiscte elettodrie cqnhpasrenaat oalitycanhfpsn @aportigre et almlentlrelehqtrgnlon:n‘c'me
tiat f '
VSt R o B SOMOESH ARBPI TG Wi s BB ey
phone cal lexistyTtmse chilied lnythem!t witl @ppreciateethphithe sistem @Raizo %@%ﬂfﬁf@edSer vi ce,
el ectroni g. ), hqm%h'm bfha™ ér&'%[}tj %ﬁﬂ?@%dﬂl@&mr k access point, cellular

phone or any er means ere Inttrator's cellular phone nunber, and
the cabl er's t Ahegxhonle mmﬂe@rlwwﬁ\ﬂé?é'éePbatQ‘fédpa/rﬁé‘('c‘??r?Wea selhnch -

exchange REiuRE oflsamalial GLERAP WM WY kaltksad/@haness oK abial bay war di ng

system |n-one odi nent process invol ves the downl oad g_' the,
e

i nstal | at |CQWP@1€‘né§ <Hf 2 vBBE aﬁwpikcé?‘?)éna“dorterﬂ'f@t'ﬁi’ ePRIOPS)| It°atq5
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conversation VlTﬁe aer;(alng}eeerarr;)%gdlmegts alFow calling any public telephone number, PBX
20 network’s internal extensions or telephone number with a-cellular phone at any physical
location, riding on the initiator's specific PBX connection options, resulting in reduced
cost routing, and thus cost savings for the initiator.
The initiation of the phone call may be done by the use of the Internet, Short
Messaging Service, electronic mail, public switch telephone network access point,
25  cellular phone or any other means whereby the initiator's cellular phone number, and the
caller's telephone number are conveyed to the target private branch exchange network
via an Internet network based phone infermation forwarding system. in one embodiment,
the process involves the download and installation of a software applicati'on, or the pre-
installation of the software on the initiator’s telephone system, or the initiation of the
30 conversation via an Internet website. _
The Internet network based telephone conversation information forwarding
system and method in an example embodiment consists of 5 layers or phases: a service '
lookup and authentication Aphase, a initiator call dispatch phase, an initiator internal PBX



The Internet network based tel ephone conversation information forwarding
system and nethod in an exanpl e enbodi nent consists of 5 |layers or phases:
a servi cewbaotous4zrad aut henticati on phase, a initiator eariscdo®patzoh phase,
an initiator internal PBXnetwork receipt and term nation phase, a callee
call dispatch phase, and a callee internal PBX network receipt and

term nation phase. Figure 1 shows a schematic drawing illustrating a
process flow and system conponents according to an exanpl e enbodi nent. An
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20 - When the user 102 answers the callback, he will be put on hold. Call Signaling
Server 112 then sends the request for the destination to the Localized Call Signaling and
Media Gateway 114 located at the PBX site location 104 through the Internet layer 116.
‘The Localized Call Signaling and Media Gateway 114 forwards the request to the
existing PBX 118 which calls the destination number 126 using existing- available
25 termination options 122. Possible destination numbers 126 include other public
telephone number or internal extensions. Possible options include PSTN, ISDN or IP
generally indicated at numeral 128. When the destination answers, the two calls are

- bridged and the audio mixed at the Localized Call Signaling and Media Gateway 114.
Figure 2 is a schematic drawing illustrating the process flow and system
30 components according to another embodiment. ~Compared to the embodiment
described above with reference to Figure 1, in this example embodiment there is no
Localized Call Signaling and Media Gateway at the PBX site location 202. An existing
user 204 of the PBX location 202 is on the move outside the PBX .Iocation 2'02 ahd with
access to his mobile phone 208. He makes a call request 210 through a web graphical



Figure 2 is a schematic drawing illustrating the process flow and system
conponents according to anot her enbodi nent. Conpared to the enbodi nent
descri bedvahoweiswi7uh ref erence to Figure 1, in this exarprsGeoomdizent
there is no Localized Call Signaling and Media Gateway at the PBX site

| ocation 202. An existing user 204 of the PBX |location 202 is on the nove
out side the PBX | ocation 202 and with&ccess to his nobile phone 208. He
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sof t Va0 e epdonertsi. accoadingt tae mnotien mblotlimeint.]  Compared to the embodiment
described above with reference to Figure 1, in this example embodiment there is no

Centralized Directory Services and Call Signaling Server. An existing user 302 of the
PBX location 304 is on the move outside the PBX location 304 and with access to his
mobile phone’308. He makes a call request 310 through a web graphical_ user interface,
25 SMS, email, access number dial-in, -mobile software application or other means. It will
appreciated that in this embodiment, there is also an Internet layer communication
involved as the above stated call request possibilities' (whether IP or non-IP) are means
to contact a Localized Directory Services and Signaling Gateway 312 to initiate the
process. The Localized Directory Services and Signaling Gateway 312 then continues

30 with the process via the Internet layer as follows.
The user's mobile 308 number and the destination number 309 of the céll_
request are transmitted directly to a Localized Directory Services and Signaling Gateway
312. The Directory Services and Signaling Gateway 312 forwards the request to the
existing PBX 306 which performs a callback to the user's mobile 308 number uéing



appreciated that in this enbodinment, there is also an Internet |ayer
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20 user 408 and looks up the correct PBX site location 402 that the user 408 belongs to.
This information is passed to the Call Slgnahng Server 414 which sends the request for
the callback to the Localized Call Signaling and Media Gateway 416 located at the PBX "
site location 402 through an Internet layer 417. The Localized Call Signaling and Media
Gateway 416 forwards the request to the existing PBX 418 which performs a callback to

25  the user's mobile 400 number using existing available termination dptions 420. Possible
options include PSTN, ISDN or IP 422. When the user answers the callback, he will be
put on hold. Call Signaling Server 414 then sends the request for the destination to the
Localized Call Signaling and Media Gateway 423 located at the PBX site locatlon 406
through an Internet layer 424. The Localized Call Slgnahng and Medla Gateway 423

30 forwards the request to the existing PBX 426 which calls the destination 404 number
using existing available termination options 428. Possible destination 404 number
includes other public telephone number or internal extensions. Possible termination
Aoptions include PSTN, ISDN or IP 430. When the destination 404 answers, the Call



site location 402 through an Internet |ayer 417. The Localized Call
Signaling and Media Gateway 416 forwards the request to the existing PBX
418 whi chwpendsorse4a cal | back to the user's nobile 400 ROFSE20099002y2

exi sting available term nation options 420. Possible options include PSTN,

| SDN or 1P 422. When the user answers the call back, he will be put on hold.
Call Signaling Server 414 then sends t¥e request for the destination to the
Localized Call Signaling and Media Gateway 423 |ocated at the PBX site
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20 display 908, and printer 910.

The computer module 902 is connected to a compUter network‘912 via a
suitable transceiver device 914, to enable access to e.g. the Internet or other
network systems such as Local Area Network (LAN) or Wide Area Network (WAN).

The computer module 902 in the example includes a proces;sor 918, a

25 Random Access Memory (RAM) 920 and a Read Only Memory, (ROM) 922." The
computer module 902 also includes a number of Input/Output (I/O) interfaces, for
example /O interface 924 to the display 908, and /O interface 926 to the keyboard
904. ‘ ’

The components of the computer module 902 typically communicate via an

30 interconnected bus 928 and in a manner known to the person skilled in the relevant
art. ' |

The application program is typicaily suppliéd to the user of the computer
system 900 encoded on a data storage medium such as a CD-ROM or flash -

memory carrier and read utilising a corresponding data storage medium drive of a



The conputer nodule 902 is connected to a conputer network 912 via a

sui tabl e transceiver device 914, to enable access to e.g. the Internet or
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interfaces, for exanple I/Ointerface 924 to the display 908, and |/0O
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- services server is used to verify, authenticate the required details to trigger calls to the
initiator and target destination. The director services server cén also handle the
20 translation of ’the various dialling formats used by the PBX. In some embodiments, a
célling and signalling media server can facilitate the transmission of data. Once the
initiator and target destination have accepted the call, audio bridging is used to patch thé
call, resulting in the establishment of the call over a public telephone switch network.
It will be appreciated by a person skilled in the art that numerous variations
25 and/or modifications may be made to the present invention as shown in the specific
| embodiments without departing from the spirit or scope of the invention as broadly |
described. The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive. |

30 .



services server is used to verify, authenticate the required details to
trigger calls to the initiator and target destination. The director

servi ces woenuerisezn al so handl e the transl ati on of the wamrisScaaodneoti ng
formats used by the PBX. In some enbodi ments, a calling and signalling
medi a server can facilitate the transm ssion of data. Once the initiator
and target destination have accepted t¥e call, audio bridging is used to
patch the call, resulting in the establishnent of the call over a public

t el ephonecgmiigh network. It will be appreciated by a person skilled in the
art that numerous variations and/or nodifications my be made to the
present invention as shown in the specific enbodi nents w thout departing
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el ect roni BetwaikS: a public switch tel ephone network access point, and a

cel l ul ar phones MmefolBESRENGES QB @gvﬁerae.ﬁ k& rb}éindlrfdJétéﬁ'%rpé?@Pfﬁéd sding
downl padi ng and installation of g software application, or t

pre- i W3t aPP&et Bfredf agfRuPLHPEINgP! 2pntpmst P%Fﬁdé‘ﬁpltcﬁﬁm? ﬁl’f‘?ﬁaS't“9§eB’é°\?r ce, or

the initiaheRBtrétic mbie aQﬂBw@m&hltgapwna nafwdrk b&e8€ poine BAd b €elithar phorgt hod
according to cl

destination deva%@eﬁl?ﬂ éfh??l n‘ﬁ@"]ﬁlf‘frh??g?'gé"%r?qu%l Onaé\%'?st@%{]%'f a or
audi o net vbaksoftware appllcatlon, or the pre-installation of the software application on the
initiator's device, or the initiation of the conversation via an Internet website. _

20 5. A method according to cleim 4, compriSing the steps of transmission of the
destination device number and the initiator's information over a data or audio network,
after the initiator has contacted a directory services server via the public switch
telephone network via the software appllcatlon

6. A method according to claim 4, further comprising searching, matchlng,

25  verifying of the initiator information and translation of dialling format for both initiator and
destination device number at the directory services server, and, upon completion, the
directofy servibes server contacts the PBX network/s. '

7. A method according to claim 6, wherein the directory services server is
implemented within the PBX network/s or outside the PBX network/s.

30 8. A method according to claims 6 or 7, compnsmg the steps of transmlttmg the
verified initiator's information and the destlnatlon device number as respective call
requests to the PBX network/s via a call signaling and media gateway.

9. A method according to claim 8, wherein the call signaling and media gateway
is implemented within the PBX network/s or outside the PBX network/s.



after the initiator has contacted a directory services server via the
public switch tel ephone network via the software application. 6. A nethod
accor di ngvoaoemusm4, further conprising searching, nateQirsg00®20yi ng of
the initiator information and translation of dialling format for both
Initiator and destination device nunber at the directory services server,
and, upon conpletion, the directory se¥vices server contacts the PBX
network/s. 7. A method accor di ng to claim®6, wherein the directory services

server is inmplgrentggnyd téHc@rdInBetoPBP& rb%"‘@fr {Hespt%ecﬂhﬁ Hfis,t BRerBRXthe
network/s. 8. A nethod accord ai s or rg[)rl sing.the steps of

transmi t tiemgnatipe optien/s cerfartihe !“g'?EW’S seyicg %%f&ﬂv%ﬁt. foa Rdhotdy tawtiafﬂmron

devi ce nupbestaBshrRPP6GH: ¥g. cal | requests to the PBX network/s via a call
signaling and ne at ewa cordln to claim8, wherein the
cal I signaling a%dmﬁ@aﬁgcg&g{fi@gég,ﬁag“ |1Hp\% $°8&Pf'algsﬁh%tem@am@m'8f‘ rk/s or
out si de tdoatdeting metdé@frka(tlan Bewce!knmbéméhmwﬁ aglid edreyt fa@meththe tdltto
precedin er ei m natl ’319'8P%n/ s contact the initiator’

devi ce aqaekfﬁfﬁu%é@gf"ﬁ aa "B?/ hteﬁ@rgfa P8t he establishment of the
call. 11. A netzhod raetbmi GHoeording © anynoh6, off thet precediogretairss, nghérlae the

ter m nat | ol onth ol fONLBEH 10, 4SSN RALAIRNE ifabTRElL eauesting an

audi o reditec to the I at or eviceé an the call to
the target destd r#amecumotiech@ng 1@ clamm rﬁatvwmelactﬁdlnejlcalg sigoalimgyargnmedia t he

preceg wg%ﬁ‘ﬁé 'a SEftel vithf tﬂs gkf}?eftw& ¥kﬁ§%ﬁ%0@ﬂgﬁﬁcﬁge&,gpgt@cgfsfferent

PBX net e Initiator evi ce according to claim9,
wher ei n, tpfesﬁaﬂis%@ Ph@egﬁmvﬁfﬁgﬂ@m@emnéh%‘)dﬂmf flevigenpnde endestinaiionhi n t he

PBX net V\o&elg{cg,ls {)onrggaggmggcénfs,#g%gtm ,ﬁg@@gﬁg@aycal s to establish a phone

conver sation between initi device"and the destination device is
performed by tHe A-seathed geearding taslpimed whegeitelhdie calh sigpalipgt #nsdmsdidor di ng

to clai mghieWhies hplemiehted® dutide thi PRX méi\uomdthmugmg@t faao isspdral ement ed
or outside the PBX network/s, the bri eparate calls to

d
est abld shcaéls %%ﬁﬁ%b'EBﬁ\%‘PE%FPWr%PQ\B %F'Pn & ipjf "t“ngt Jpuice %TSJlec%eS&ﬂ%P%he
dest i nat | g¥vicd&ey p&rformed p¢ Gf EBXTBtthd PBX ridkworie. t he PBX network/s. 15. An

e e ARt E et AR SRt B P e s o
means for instructing one or more internal private branch exchange (PBX)
telephone network/s to initiate separate calls to an initiator's device and a destination
20 device respectively using one or more existing termination option/s of the PBX
network/s; ahd )
means for bridging the two separate calls to establish a phone conversation
between the initiator's device and the destlnatlon device. '
16. A system according to claim 15, comprising a directory services server for
25  authentication and verification of an initiator's information and a destination device for
look up of respective PBX network/s to which the initiator and the destination device
belong to and for translating number dialing formats of different PBX networks.
17. A system according to claims 15 or 16, comprising a calling signaling and.
media gateway as receiver and transmitter of information, and for -translating the
30 information to a format for receipt by a PBX of the PBX network/s or by one or more
other calling signaling and media gateway/s. ‘
18. A system according to claims 16 and 17, wherein the direétory services
server and the signaling and media gateway are implemented as a single entity-, or are

implemented separately.



t el ephone network/s to initiate separate calls to an initiator's device and
a destination device respectively using one or nore existing term nation
option/ s wO 206v215PBX network/s; and means for bridging tireTISGROM®OPE0AL €
calls to establish a phone conversation between the initiator's device and
t he destination device. 16. A systemaccording to claim15, conprising a
directory services server for authentildati on and verification of an
initiator's information and a destination device for | ook up of respective
PBX network/ s I t 4L . td: i ! long to
and for transl g 'i%\gyﬁn%nnb%r%mg?‘lgl floﬁélﬁgn o?@rfg\{v @é}glp d@?f%‘%r%{gh?e%g%%e%t% m“%flif 17. A
syst em accomeitad directlg kg RBX195 ther Pg)@ networHs Pstie e #r &uare piggalsperdimedip and
medi a gat ﬁ%«%&ﬁ@éirﬁrﬁ&ﬁéﬂé& wRthf Jr baRRiithd PBX Abtworl/er mati on, and for

g i

transl ati tnformation to a format for receipt by a PBX of the PBX
network/s or by one or nore other calling signaling and nedia gateway/s.

18. A gystemaccording to clains 16 and 17, wherein the directory services
server .and the signaling and nmedia gateway are inplenented as a single
entity, or are inplenmented separately.19. A system according to claim 16,
wherein the directory services server is connected directly to a PBX of the
PBX network/s or to one or nore signaling and nedi a gateway/s inplenented
wi thin or outside the PBX network/s.



