6 JUNE 2005 MOBI LE BRANCH EXCHANGE BACKGROUND Field of the Invention
[0001] The present invention is directed to nobile tel ephony afdUNE 2005
features thereof. Mre specifically, the present invention is directed to
extending the functionality of a private branch exchange (PBX) to a nobile

t el ephone or other nobile cRRL tﬂ@CHdE)éb‘fﬁ&N ge present invention is
]gfﬁ advance ¢

further directed to providing ot services wth respect to a
nobi | e tel ephone ot herwi se be available only via a hard- wred
net wor ked conp&%éﬁmwel econmuni cati ons system Background of the

I nvention [0002F1 Voi ce conmuni cation is a touchstone of nodern society and,
in particular, nvendgan espeopl e, techni cal peopl e and enpl oyees at
hone, on the nove, or on vacation, all need to stay in touch with

col | eagj@881jand Thkipresent invMoness, diwisted ta mobilensiephensard rdlated deaturne thergafce
environment, he typically |eaves behind a significant telecomunications

i nfrastruct ur e Métspédifitaligsthe présbsr iBvsitioe 3sdirdotddap kerading itveduactidmabitycdt a
exchange (PBX). A PEX of fers trenendous functionality for the enpl oyee,
such as call i n%rik/bﬂa%r:%rféﬁ@&%l%ﬁi égﬂ?)rkftg'arlﬂolﬁﬁl ttRphdrPlor 0GRPHRBAS EbMBhunication
transferring, interna nu eg I'an's and group calling and, nore
significantly, the PBX also.allows |$S/|.T .adm njstrators

provi de hi gh- qLﬁlﬁYﬁc?'y,%ﬁ(%B%e@tt fivegion léﬁﬁrﬂz%gfreg?‘?locﬁrgﬁl?&gcoéﬁegggﬁhg&?%ﬁq{e)% ony
conmmuni cations by neans of features such as call screeni n9 E’Pd npni t ori ng,
Least Cost Rout¥iHyreppecRio, 2 miobi, igiepbpnc, hpewndd piheruise bpryailahle gy i hard-
recordi ng, autonmatic routing to switchboards, Interactive Voi ce Response
systens (| VR) ,windl reevonisd egmpujersandios idecoamauniedtiong gystear.s. However, this
functionality is abandoned the instant the businessperson | eaves the

busi nesses pr eBagRgroaidlofshe nvention

[0002]  Voice communication is a touchstone of modern society and, in particular, business.
Salespeople, technical people and employees at home, on the move, or on vacation,
all need to stay in touch with colleagues and clients. However, when a businessperson
leaves the office environment, he typically leaves behind a significant
telecommunications infrastructure that resides in the business’ telephone private
branch exchange (PBX). A PBX offers tremendous functionality for the employee,
such as calling line identity (including caller ID), conferencing, transferring, internal
number plans and group calling and, more significantly, the PBX also allows IS/IT
administrators to manage and provide high-quality, competitive, and cost efficient
corporate telephony communications by means of features such as call screening and
monitoring, Least Cost Routing (LCR), Virtual Private Networks (VPN), automated
recording, automatic routing to switchboards, Interactive Voice Response systems
(IVR), voice messaging systems, and call centers. However, this functionality is
abandoned the instant the businessperson leaves the businesses premises and uses
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1 6 JUNE 2005 public nobile tel ephony services rather than the private
fixed tel ephony system Thus, when a businessperson is on the6JbINE 2045 i s,
at the very l|east, inconvenient, if not inpossible, to avail hinself of
the functionality offered by a PBX. For instance, the PBX contains a set
of conferencin at ur t ha | 1 ow e t Pe: bot I

t wo- st ep conf e%é‘h@‘één%ﬁlset tﬁg"pf‘?@ £ %r%{cgggietg%oﬁlﬁréltﬁ%/%?%g%cggeg Eéll‘%hp ?’gﬁ}” %m
nobil e tel ephone. [0003] Simlarly, although.so busi .nesses al l.ow t.hejr
enpl oyees to di NWEtWhETRE RUSINERIPEISAB fePn ‘éang’ ’ctc‘)s’taEE‘FWe%ﬁ?sf’én‘foé'l"%'ﬂf‘?\gn’é,m{ he
nobi | e user enployee is not able to see the true calling line identity of
a di verted cal limpassihloiagaihhimsglfarf therBinpipaaityeftered by 2 IBX pFes antaage. i€ ¢ he
nobil e network instead, and it is very cunbersone for enployees to

transfer the c@#BX tentainohkerofiCBereheing feankes thaosliivbbmplogeas! tb cev wpHmtiPBlind o
automatically route the call to another PBX user or group if the diverted

call is not a%msav%dst%;{t PRI Ush tHRSHE Hht 2k hEREHIlYYindRREPOIb Ftee a RBBIIE

PBX functionality is n available to a nobile tel éphone user. [0005] In
addi tion, whi Ig thhe gse of nobile tel ephones has exploded in recent years,
nobi l e tel eph F}SE M4ve al so introduced inconveni ences of their own. For

exanpl e, now, not., only nust a businessperson provide a tele ne nunber
that i s000dbci Meiladpalthangh scmusuminFsses oy Haeiberaploses Je deis Hies gt

provide a nobile tel ephone nunber that is associated with his personal

nobi | e t el ephorells Kstheirrrachilet telephence the mebileewsst amployes s naifablinte sce|tkpivmhe

nunber, clients, colleagues, etc., nust now keep track of at |east two

t el ephone nunmbesaHinkolinea ideatityl ofilaadivexesds call, akhihs idemitg exfsthe i PRXf trirks linelds ess

books and quickly becomes unnenageabl e, especially as nobile tel ephone

users change sefMefiRd by the mobile network instead, and it is very cumbersome for employees to
transfer the call to another PBX user, and impossible to allow the PBX to
automatically route the call to another PBX user or group if the diverted call is not
answered.

[0004]  Thus, as can be readily appreciated, basic PBX functionality is not available to a
mobile telephone user.

[0005] In addition, while the use of mobile telephones has exploded in recent years, mobile
telephones have also introduced inconveniences of their own. For example, now, not
only must a businessperson provide a telephone number that is associated with his
company, but the businessperson must also provide a mobile telephone number that is
associated with his personal mobile telephone. As a result, instead of keeping track
of one telephone number, clients, colleagues, etc., must now keep track of at least two

telephone numbers for a particular person. This unnecessarily fills address books and

quickly becomes unmanageable, especially as mobile telephone users change service



2 6 JUNE 2005 providers as nobile service provider conpetitors offer better
and/ or | ess expensive service. [0006] This mx of conpany and6d&Ndd2e05

t el ephone nunbers al so poses a significant problemfor the conmpany when
the enployee is term nated or | eaves, as inportant corporate clients wll
keep pl aci ng business _cal th ] ' bile
t el ephone nunbd ‘,"“g‘i}%%%‘g‘f’h%e %e%v&%ﬁrp%ﬁﬁg{:@‘ﬁ}éﬁgl??rg @hg%egﬁ{e%}d/&ﬁé%%gﬁérg%i n

pl ace to ensure that customers calls are answered and responded to in an
appropriate mafRE!S- al so creating a risk that hostile fornmer enpl oyees get
the opportunity to damage or steal the client relationship. [0007] Al so,
whi | e nfI90PE t Shipmreef peopdngeand pejsonad niglepbpisonumbers sy Peyesst HanHicanh
touch, generally speaking, international nobile telephone calls are much
nmor e expensi ve problen foakhescomshay wiiknathe empioygt ds teeinépboner eves] eejmportant
especially if the conmpany exploits the advantages of negotiating for bulk

t el ecommuni cat i@Rmre " dichBSwill KEB]plabints badinRg Wl Not ihe RevAalcdgasplanet’s
conveni ence of nobile tel ephony thére are, however, also severa

I

di sadvant ages, J venhenc d plln . i , i-al |y
W th respect td eﬁﬁ)gab%{sqbﬁgs?eggwr 3&1’%@%&’. g@“%ﬁ%@z%@@t}%% %%MAﬂaﬁfé%%r WO
96 22000 relates to ,a nobility server, which is an adjunct to a prjvate
branch exchandBeOpHEIR IHrPlcSacﬁé 3%3&4 CUNRIPETS SRS ar?&ﬂ%‘i@ﬁ‘ﬁlé“‘ﬁfﬁse‘ﬁ“dﬁg 0 1n
required to serve the corporate nobile phones. The purpose of WO 96 22000
is in general taneappaonsiaies manecr, plsp pueasingfa rinke that dwetile formememplayeasnged Hhe or
both inventions is to provide private

opportunity to damage or steal the client relationship.

[0007]  Also, while mobile telephones provide exceptional opportunities for staying in touch,
generally speaking, international mobile telephone calls are much more expensive
than calls made via a company’s telephone service, especially if the company exploits
the advantages of negotiating for bulk telecommunications services.

[0008]  Thus along with the advantages and convenience of mobile telephony there are,
however, also several disadvantages, inconveniences, and failings of this technology,

especially with respect to the business environment,



branch exchange functionality to a nobile conmuni cations device.__[0010
There are several characteristics of the nobility server in i t § JUNE 2005
configuration as an external adjunct to the PBX, which increases its cost
and limts its scalability; [0011] (i) the nobility server in this

configuration qgf&}?ir_ps a voice processing unit; [0012] (ii) the nobility
server in thiscontrguration connects to the PBX via a nunber of parallel

physi ca i ce r t ensi ons . GO Cl i t il a
ot o 1900%) 2c PBLo6 ZoaY e B BB Bhivht A GRR Gt 1 bt
the PBX, often referred to as a Conputer, Tel ephon ntegrati.on, (CTI
interface; [00E3Fhange (FBXhandrpppages 91%;"@5‘\‘;‘@?“ qlﬁpgwhﬁhfa?eg{?ﬂ%‘?dot% Sﬁ?’)géhei ts
hardware and software to enulate the voice switching of the PBX within the
nobi ity ser vercorpogatherobilhghonest iThe pirpgseseic WM 22M0ng imgengid the sme as the
software within the PBX via the PBX's ability to expose control and

noni toring of iguspdwidfché peskhnizivestival ivihichy k@ botiCThventibey isatwe provii@lpdivald i s
a purpose of the present invention to offer a nore cost effective and

scal abl e manngy,1f SORASE turdcRoddlfy R mMYBR cdniBuRERRANHevio ention is

configured as an externall adjunct”to the PBX. This is achieved by

connect | he Qresent in I .Q. VAN B I ce,

whi ch a th eber &5 Ve%ﬁ&é%‘?‘&%ﬁgm% rhl&i @E %%@Pilyg%e\rf% ilgn@!g’o Iggu%eti;??l e?sn%l

adj unct to the PBX, . execut e a ,shandard .comgut r.. and al reuse
@ﬂi yehic

t )

exi sting swi t cHX#gnal adEnridashe § ncpgases 1 GStAGRARmIETE S[%@%@‘P’V\D 96
22000 principally offers extending basic call functionality of the PBX to
the nofi18] corfinthé mebilisnservenin ghis copfigaradion CORKYIRE & YOISE PFACEHRE YK ext endi ng
standard (e.g. |SDN) supplenentary services or nore advanced services is
not des g}dltzpd. (1P PHecb mobility Seraemin thixs eondigutaion moesets toi the ABX o a malder 0€ t o
WO 96 22000, to provide a nore general architecture which allows a
significantly wW.@dfel pRysicdMoiBe psith/ exBRSiBng rathét@han connecting to the PBX via a data

interface for monitoring and controlling the switching behaviour of the PBX, often

referred to as a Computer Telephony Integration (CTT) interface;

[0013] (iii) the mobility server in this configuration uses its hardware and software to
emulate the voice switching of the PBX within the mobility server, rather than
utilising such switching hardware and software within the PBX via the PBX’s ability
to expose control and monitoring of its switching functionality via a CTI interface.

[0014] It is a purpose of the present invention to offer a more cost effective and scalable
manner to connect to the PBX when the present invention is configured as an external
adjunct to the PBX. This is achieved by connecting the present invention to the PBX
only via a CTI interface, which allows the present invention, in its configuration as an

external adjunct to the PBX, to execute on a standard computer and always reuse

existing switching functionality in the PBX.



functionality of the PBX to be extended to a nobile communi cations device.
[0017] WD 96 22000 depends on nobil e tel ephones being associ at 6dUNE B0Mo
nobil e subscriptions in a nobile network. A consequence is that WO 96
22000 wi Il not operate correctly when the nobile tel ephone is roanm ng onto

guest i n I 0. t : 1 d
0 56 2BBHT ana or o B0 B e e B R M cen
t he guest and the .hone networks., [0018] 1t isS .a purpose t.he e

i nvention to nﬁ@"@h@"b‘?@%‘gﬂlm? ﬁ\'?%lﬁ?’i B! é;yStFlHaoéﬁﬁﬁtgg%?‘;roﬁxq%dgﬂ{ %gﬁl&ard
comuni cati on networks, in such a way that such networks , need ngt be aware
of being a trar8golDNEwRRlsMsRiasy Sarvges AT dRYA AdY4Rcedservfes ig prifepdiiied: o user
of the present invention may use the present invention in any guest network
whi ch pf@Micfles Hdmeparpaseafitheprescoeimsertion, eelative de Wiat9ew(0a,1d pgovide & more
pat hway. [0019] WO 96 22000 further requires the nobile tel ephone to be

adapted to be ahheral archfigctuRi Whieh aﬂo@@rapﬁ%ﬂﬁemlwgamezairi wilintieldatage of the
subscription or a private subscription. [0020] It is a purpose of the

present inventi tﬁﬂgtho&aﬁﬁ%# i PBRYo bOExPRRILE a%ﬁﬁ %ﬂ}ﬂgﬂirf%?&%e&gg

functionality o I"e ‘conmruni cat1 ons devi ce nee apted for

the pr i o) erate corr.ect neani.ng t he. manuf.act ur er s..of
such rmg(?qe@ﬁ cmﬁ?pc%tqbﬁn PHR B%sm?l’égdwh%{mléeag%?%g ﬁ%ﬁofla%?ogﬁgt%v 9 nglle
manner specific to the present invention for the present invention to
operate. 5 6 JUNbBsptignsunmupsbilornetuprk. dviesnscaneace s that | WO 26 2380Q mall ogn
obj ect of the present invention to provide a series of inprovenents in
mobi | e t el ephonwpesate vorceEtlgvehenabdmobigelephdne fsenoatingpomby gukst imebilo netsvoaksd
extended functionality to nobile tel ephone users. [0022] It is a
significant objjacthe Ghsd iR Puess aetiwokl0 e hboinflementte WOt d& 20000 khdyoakpdcial of

a

purpose information is not communicated between the guest and the home networks,

[0018] It is a purpose of the present invention to make the present invention more
independent of mobile communication networks, in such a way that such networks
need not be aware of being a transport mechanism of the present invention, such that
a user of the present invention may use the present invention in any guest network
which provides general roaming access for a voice pathway and a data pathway.

{0019] WO 96 22000 further requires the mobile telephone to be adapted to be able to use
either a corporate/organization related subscription or a private subscription.

[0020] It is a purpose of the present invention to ensure that the mobile subscription and call
functionality of the mobile communications device need not be adapted for the
present invention to operate correctly, meaning the manufacturers of such mobile

communications devices need not adapt their products in a manner specific to the

present invention for the present invention to operate.



private branch exchange (PBX) to a nobile user. [0023] It is a further
obj ect of the present invention to extend the functionality of 6aJUMR2005
establishing a nobile branch exchange (MBX) software server that is in
conmmuni cation with the PBX and a correspondi ng MBX software client

executing on | r mobil e communi cations devi ce.
Zg%{\ﬁgﬁ éhePﬁEriﬁ\Fﬁlg“giéﬁ

[0024] It is vy obj'ect  of e present invention to set up and

expl oi t rate.voic and. dat at hs synchr.oni zed between the nmobile
bronch. BLERANg o inefors A8 cbirg! St B8 prae S ANRNORE R LRes ! Fpigsentats | <
anot her object of the present invention to provide a single telephone
nunber that caf Bebisdelephongcerde 19od He@DPE@MI ad drerghyeproxjdsp HyMEVEks apgd| |
as a user's nobile telephone. [0026] It still another object of the

present i nvent iexended functiouidityato thetskt teleploreaisephony functionality of a
wi rel ess nobil e device that functions as a single nobile office term nal

that copfungs tipgs hudsdifienr!dbjact OF R pRsédtGRvdmib8 Ab QiXkeendi thb fan@ionality of a
corporate intranet and corporate sales tools. [0027] It is also an object

of the present f!“é%fhl?‘%‘.ﬁt"gh%?ggﬁgh% as%%ﬁgﬁs@p_d met hod of gai ni ng

seanl ess acces a no e user corporate PBX via which |ess
expensi el ephon alls can be made. 6 6 JUNE 2005 [0028] .1t IS N
anotner [BGPbet Bt 1 Frsth efierion RS evimt mienin B B dpetoraiy sLEFER, DY
i ncom ng and out 9oi_ng nobi | e tel ephone calls and a contacts database, .
[0029] These ariiabliflipg opj Bwbde obrapele oxchangst (MRPEhtsoBWagy schkdethabsisi phe
by a unique and heretofore unknown architecture that exploits both the
f eat ures of f er esbniyumcatmvowitnthe GBN amplad catespdndingc Bk sifarmge clidaBx¥ccatiog vhe
features of energing

a mobile telephone or other mobile communications device.

[0024] It is yet another object of the present invention to set up and exploit separate voice
and data paths synchronized between the mobile branch exchange server and the
mobile branch exchange client.

[0025] It is another object of the present invention to provide a single telephone number that
can be used to access both a regular office telephone as well as a user’s mobile
telephone.

[0026] It still another object of the present invention to provide at least the telephony
functionality of a wireless mobile device that functions as a single mobile office
terminal that combines the functionality of an office telephone with email, corporate
intranet and corporate sales tools.

[0027] It is also an object of the present invention to provide a system and method of gaining

seamless access to a mobile telephone user’s corporate PBX via which less expensive

telephone calls can be made.



progranmabl e nobi |l e t el ephones. Separate voice and data channels are
preferably established whereby the PBX can pass voi ce conmuni &akUiNh 2005
t hrough the PBX and, at the sanme tinme, pass to and receive data (e.qg.,
calling line ID information or nunber for transfer) fromthe nobile

t el epho 0030 [ I r I Ry RN ' j ses
P gﬁ)(%SLl 030lis M:ig:anBﬁfe} objHcR ok Mhe g)%_eﬂ f9eftion BY BRIVIRN intdrhtidh BAWRER

server ient si I nnovatl on, ¢ i nes voice and data channels via a

Voi ce Data Synchroni zation Protocol DSP). t 0 Qpr.ovi 1ng edge voice

i nt egr at ed featlﬂ?oégl,ngﬁgf!] ﬂgtggﬁnﬁ'ﬁog)%eé?lé%\ﬁ%n%é?ﬁsuaél A O:(nr}@gtrs @ g{c&éég,g‘ to all robile
t el ephone _users wherever they are |ocated, around the world [0031] A
server {Q929]mbiW%P%EW%?‘HH‘%QEﬂ(el\HS'GeHEH’rV%ﬁ“)“ %fFr"é%S‘FlR‘PS?Iﬂ’F R UREUGARY, o

PBX via the well-known Conputer Tel ephone Integration (CTlI) interface,
Conput er  Sof t vieresofted apkoewn Apphitesturé othat( €gripits bwth \the, fgawiaesi pHeredaby a
control interface. The MBX server is thus able to function as an
internmedi ary prexyemidaae grivatepbeatiche etchahge RBEX))uand i thoalfdatyred coft kenengihg | e
t el ephone, or other wi reless device. [0032] A software client for the MBX

systemis inst gihgdmathblohobile MRBRAL eSepRfiid voike ahdl AataPERhhds bR peley OF
other wireless device, and it directly interfaces with the nobile voice

and data hardway h i e V| . j f as
AT commands, Te sgaB ﬁg}?@ %g%gééﬁ Fgﬁl (%Bg’é%avr%\# eﬁca%é%@fé\gghﬂe %fhffﬁ’g\% a(g%gne,
7 6 JUNE 2005 Subscriber Identity Mdul (él M Toolkit., Wreless
Appl i cation Prdf®ype elw&pyawépéaﬁéww 4 (e84 cbling ke O adformygtign) or ymbgr o
simlar call control interface. The software client is thus able to handle
i ndependent datfar tanpfer) foarihe mobdetelepher.s/ commands and present these to
the user as integrated conmponents of the same call.

[0030]  More particularly, the present invention, which comprises server and client side

innovation, combines voice and data channels via a Voice Data Synchronization
Protocol (VDSP) to provide cutting edge voice integrated features, using simple
graphical user interfaces, to all mobile telephone users wherever they are located
around the world.

[0031] A server (or mobile branch exchange (MBX) server) directly interfaces with a PBX
via the well-known Computer Telephone Integration (CTI) interface, Computer
Software Telephony Application (CSTA), or via a similar call control interface. The
MBX server is thus able to function as an intermediary proxy needed to provide full
PBX functionality to the mobile telephone, or other wireless device.

[0032] A software client for the MBX system is installed on, or an integrated part of, the
mobile telephone, or other wireless device, and it directly interfaces with the mobile
voice and data hardware on the mobile telephone via well known interfaces such as

AT commands, Telephony Application Programming Interface (TAPI), JavaPhone,



[0033] The extension of PBX functionality is made possible by setting up a
data link via a network independent protocol running over theﬁdzlﬂ’éEaﬁﬁg)(or
channel) of VDSP between the MBX and a programmabl e nobil e tel ephone in
parallel with the basic voice connection between the PBX and the

brogr ammabl e ol &P ANy ?ahf (SWTﬁgﬂcﬁeW@é]%stﬂ ITEaRbA PASLARORR)

client uses th a protocol synchroni ze th control
interfaces on h.the se ver ient. s

connect i on, 3‘0 ‘{I‘H’hﬁ% é\p[p ‘éa“loﬁ‘f 8 eﬁféf"l gwtrl%‘j)éd)éd’ 1 81mé§f 5% Iﬁtrcfr] mte& u‘%’ct 8%l
procedur es that can not be signal ed over standard public voice connect. ons.

The server si deftwaees disHA idr thys nptler topdrndly) lndéB‘?ﬂdP@)tl datq stgnalse 2pd KRS t or
and control the PBX end of the call, while the client programuses a
simlar call caventsicommaads amkpresentitheseaw thARSer ad integhtod cpmpdnadmofathel sgmor
SIM Tool kit, to nonitor and control the nobile telephone side of the call.
[0034] The pres@nt invention |leverages a client-server nodel; an
intelligent/progranmed wreless client and an intelligent server that

control fodsdf PRhAEeRIT & %%&ctﬂoﬁn}tﬁ P Radd BOssRPbY GALhEBp 208 NRK WRI K 1S

used as*a carrier o Vol ce speC| a pri W reless
systens, an MBX rovid ith.a Wrel ess_Lqgcal

(WLAN i nter f Aebor] igempoRid BpEicol hifl OvF oo datelthdem ey 3%
with the data stream A Vol P protocol such as H 323 or SIP is used as 6
JUNE 2005 dunb teaweanethe dBXrundvprogrammphle anobiltelsphans in pagallel yahdbe P%Sl%ent
in parallel over a data connection and synchronized at the client and the
server respect iwideyconnactidnebétwetrethe EBXf amgluthet programmiedldvBidbie rielephamk s dhe
contains an IP-PBX or interfaces via a standard call control APl to an

external | P- PBXYMBXOG@Rkr | dhdathel MhdBBX @Riphomictibhto @sesWiten difaeptisdiol i 16nk o

his/her office it is also possible to
synchronize the call control interfaces on both the server side and the client side of
the voice connection, and to pass the information needed to establish the functional
procedures that can not be signaled over standard public voice connections. The
server side uses CSTA or similar PBX call control interface to monitor and control
the PBX end of the call, while the client program uses a similar call control interface,
such as TAPI, JavaPhone, AT commands, or SIM Toolkit, to monitor and control the
mobile telephone side of the call.

{0034] The present invention leverages a client-server model; an intelligent/programmed
wireless client and an intelligent server that controls the PBX are employed to
implement the application. The network is used as a carrier of voice and specialized
data. For private wireless systems, an MBX client is provided with a Wireless Local

Area Network (W-LAN) interface using Voice over Internet Protocol (VoIP) in

parallel with the data stream. A VoIP protocol such as H.323 or SIP is used as a



transport the voice and data signaling between the client and tﬁ%ﬁﬁ&ﬁﬁ§
over a fixed Local Area Network (LAN), by neans of the nobile

t el ephone/ personal digital assistant 'Hot-Sync' cradle that normally has a
LAN i nterface connection either via the PC or directly. In this instance,
the fixed |ine dubib carierd efshy/RSiRe whiaffic, ndile tidineelligunenist dent imphirille] bedrapdane
is stationary in the cradle, and automatically switches to nobile (GSM or

W LAN) voi ce angnfaiidnGaaneaitronsedneme tcientilithe séoterbpRavils. hamYa@r
fromthe cradle. [0036] Wiile a nobile tel ephone in accordance with the

he cradie. [003¢ _ accordance with the
Bacy to dopl oy ShfalfE RONMSK ALY lsSENARAFdy 1P O SHGERS: VB ASlyE"

it does not necessitate | acin isting PBX, it does not, typically,
require major ¢ @B@Olt‘%ﬁ]ﬁﬁénﬁﬁtig@gﬂ"f'ﬁé ation or changes to the corporate

nunber plan, nor, typically, does the PBX require additional hardware,
dependi H¥35bf deuans®-PBY qopdgefgden, fwhen the ussrapimbisdrr offiee itmxalse ppsshls to
connects to and conplinents even |arge distributed nmulti-vendor corporate
voi ce systens tmnspart ihegvaiteaadadath SiBMalingttetwarnabe clidie apd ithe seoverioveha dixby
scal able, integrates with all comercial PBXs and requires no upgrades to

the nobile or endear Dﬁb;ﬁwdﬂ@bm)p&&m,%ﬁ nddhE 62086 rﬁ&ﬁlﬂlcldﬁhoﬂ&’ﬁﬁﬁ&ﬂﬂ&?it&it h
e

the present invention, a significant nunber of features are extend to or

q | _ 2 . . - -
Gescr bed bel ovigly FRLES WP ARSI S A EAN i dlactRbficliin AT 1Y
Kk i I . . in the Lel epho wor l.d J hat .t he

Cal 11 ng Ui ne- 1 dBnECTSy Qg i s sl thsptee e AN VD SRR terkGase or
transferred to npbile tel ephones via the PBX are_presented as erre_rng n%
fromthe PBX anthgiothe mobilettelephang|is siationarydn the cradle, and automatically switches to

mobile (GSM or W-LAN) voice and data connections when the mobile telephone is
removed from the cradle.

[0036]  While a mobile telephone in accordance with the present invention is technologically
advanced, the invention is quick and easy to deploy and scale, as well as cost
effective, because, typically, it does not necessitate replacing an existing PBX, it does
not, typically, require major changes to the PBX configuration or changes to the
corporate number plan, nor, typically, does the PBX require additional hardware,
depending, of course, on the specific implementation. The MBX reliably connects to
and compliments even large distributed multi-vendor corporate voice systems
utilizing standard PBX interfaces. The solution is highly scalable, integrates with all

commercial PBXs and requires no upgrades to the mobile or enterprise networks.



caller. The invention solves this by reading the true CLI frommﬁ% gnd
passing it over the data-link in parallel with the phone call. P e
tel ephone wuses this information to | ook up full caller details in the
native contact list, if present. Additional Caller Details: The MBX

server ah037)doet acdordinte vl @6 Piatentainvedidmraakipniicastc homyer andéatreCRIYE
dat abase | ook-up to gain access to the full contact details of the calling

party, includi Nadre, ' LI idnl of inded MR hieh G5
when roam ng, g%é&ggggg?rt he iag?g‘rv%rg%b!hgﬁo Igvlgﬁﬁﬁﬁfe\eé at&ée-’l [ ?ﬁ?ﬂ?g}@ the nobile

client alongside the.Calli. l,he ldentity (CLI). Al ways-on Mssed Call
Regi sters: Abi Iﬁ“frifn?rg%g%céllgg%%%}ogbnpl ete log of all mssed calls, even
when the tel ephone is turned off. Listen-in Voicenail: Screening voicemil

message by 1 stefiaHigg hinet egtityp 66kl efor fsallst viasPBXj neh recdb kaewn rrayicusly an

be interrupted an I Lol at i rei '
behavior. Aut omat(a P%ﬁﬂgcqﬁéﬁ@%g&@s@%ﬁg% trl?(g:[gtﬁg %ﬂ@gﬁfig?ﬁe@ %@@3& ed
call to a nobil entmber)fomnealls sliviitepediretal, oo trasdfértddato mebilertalgphones via the

limtations, the MBX will attenpt to reconnect _the caller, and if this is
not possible, it WBX areqpreseniedeascanereing frorithe AR aggh not fomy the weal iacomipg 6

JUNE 2005 Unifie Si ] : , b Stiln i pﬁg?
nunber aut omati cgfd%/l' bg@%%@ﬂg@gﬁﬁgfseﬂﬁjfh ?ee%yenggés)fd;%%%éqh%t h %Pd
recei ving incom passigy it svanht daa-liek ireparallel prithstbe phdriearall ofThe wiahdle nejeimint S .

Advanced Handling of |nconing Calls: Ability to forward a call w thaout .
answering it, whi &S fhlsalﬂﬁira}%ﬂﬁ@ t9,1ogk PP é“li)ﬁé@“i‘{?t%ﬁo‘%@? ngilyq comact 1is, if

present.

¢ Additional Caller Details: The MBX server also does a public directory, a
corporate directory, and/or CRM database look-up to gain access to the full
contact details of the calling party, including company name and title, irrespective
of the network or when roaming, and passes the information over the data-link to

the mobile client alongside the Calling Line Identity (CLI).

e Always-on Missed Call Registers: Ability to receive a complete log of all missed

calls, even when the telephone is turned off.

e Listen-in Voicemail: Screening voicemail message by ‘listening in’ to a message
as it is being recorded. Calls can be interrupted and answered thereby simulating

home-answering machine behavior.

* Automatic Reconnection for Dropped Incoming Calls: If a diverted call to a
mobile telephone is dropped due to cellular coverage limitations, the MBX will
attempt to reconnect the caller, and if this is not possible, it will route the call to

voicemail or a switchboard.
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Synchroni zed Si mul taneous Ri nging: The nobile tel ephone and fixed |ine
tel ephone ring at the same tine, providing the opportunity to §.BNEQ0Dhe
call where nobst conveni ent wi thout nmanual configuration of diversions.
I nternal Short Nunber Dialing Plan: A user can choose on a call-by-call

basis between JSipgHd Ohiinedi aNhﬁHBePr Fﬂ%s%rver Ex1 e&fﬁ@é aie!e'i&ﬁoﬁé’ hfdn a

party, including, e.g., dialing "9 a swtchb Single Step

Qut goi ng Conf er enaetomélicalys bed:umassersmgte dindfiied busanafssvmmnbetrybotlntfor anceiving

est abl i shed two-part arty call such that all existing

partici pants can llr@ﬁ%calﬁaa ’ﬁéteﬁ‘éé\i/pﬁé?‘ltﬁr“@ PeHOMECaSngi ng and the new
participant is introduced to the call. This al I ows the user to arrange a
phone neeting by sinply calling out to all participants at an agreed ti ne.
Singl e Step | nconmAnyafiedf Barding: of\Thansing hEallss erAtilityacd farwairdcowalhgwitldut er

to an existing two-party or.multi-part I |na5|n | e step, thereby,
e.g., allowing a aﬁ?ﬁ%ﬁ’é‘gﬁb&hﬂﬁ@?l}’eﬁ%ﬂ%ét lﬁt!ﬂfyéﬂ"i‘ ﬁ@llf or several
people to call the user at his regular business nunber at an agreed tine,
and in conmbination with the Single Step Qutgoing Conference function also,
e.g., include par Sbmcﬂpmitesi tSﬁmUltztmpneringing'f dihgemobilt | ielephome tand tfiveed line

nmeeting. |ndivi du Cal |, Part| ant. D sp %1 Fe nobi | @ user, is pLesent ed
a list of all calf€ epﬁ’QP‘F et %S THe, tineg Pé‘?}fl B8 (e QPPN do dick 8P 4hy 42l es

| eave or becone addg &&t%ﬂ%n@né“ﬂﬁoﬁ%uﬁ@oﬂlﬁﬂ 6’rr ?f ﬂ@erglgﬂ? of which

i ndi vidual participants have been included int I spl ayed
al ongside their identity. Drop Conference Party: Via the Individual Call

Partici pant Dis se ctl as_the call controller
i ndividually sé e%crgﬁﬁsgq{f Q}glmg Plani AcwssuAin choose on a call by-call basis
between using public dialing or PBX short number dialing to reach a party,

including, e.g., dialing “9” for a switchboard.

¢ Single Step Outgoing Conference: Allows the user to dial-in a new party into an
established two-party or multi-party call such that all existing participants can
listen in as the new party’s phone is ringing and the new participant is introduced
to the call. This allows the user to arrange a phone meeting by simply calling out

to all participants at an agreed time.

* Single Step Incoming Conference: Allows the user to add an incoming caller to an
existing two-party or multi-party call in a single step, thereby, e.g., allowing a
phone meeting to be set up by arranging for several people to cail the user at his
regular business number at an agreed time, and in combination with the Single
Step Outgoing Conference function also, e.g., include participants that happen to

forget calling in to the meeting,

¢ Individual Call Participant Display: The mobile user is presented a list of all call

participants that is automatically updated as a parties leave or become added to a

11



be dropped fromthe call, for instance securely allow ng a phone neeting to
continue after one or nore external parties that are no |onger ﬁAHhNE(i()Dg
the nmeeting are dropped. Leave Call/Online Transfer: The Leave Call
function allows the call controller to leave the call, and to pass al ong

the call control ta aﬂ%hﬁé RS w ik f‘ﬁ@Hﬁdlﬁl ﬁaghél ant H@vecb%leﬁ mcﬂb‘eé irPfhE Qall

allows for a very useful Onl'ine Transfer min which the party to
recei ve the transissdls;ddyedaalldngslslethensﬁeradyied to a three-party call for a
brief period, and the call controller subsequently introduces the other two
partici pants before leaving the call to them This hel ps overcone a great

psychol ogi cal oPsStiRG) CIRRINSEIf: Nane tflé)lil%dlﬂg§élr@all 'i’%rtlhgtlahi @iﬂﬁ tlkh(?a

setting up transfers, as nornmal ‘transfer functions eit aut
puts the initial aaiﬂg asrthe ¢adl @noolléridan mﬂnyidua:l}yesnkﬁﬁmndtdmﬁarcm t:ilhparu'eiphntttm

anot her tel ephone er sqn a Records an Not e Perm.ts
teqrated note  R&iQiEPBA Homibe celle TSGR SR AORingaR (PRoUH SHEHRE 40

note is stored Ioe&ktirﬂlea&ﬁe& hﬁ.ermbmbf‘e eiteﬂnﬁpm@i@s @ﬁtﬁ/zeé n%ynﬁ?&o%ﬁt@&l iWi th
t he enpl oyee PC. The note is saved with the Call Data Reco i ncl udi ng

dur ation, nunber smeglingaedeeppeded) as a cal endar entry on the nobile
t el ephone calendar at the tine the call was placed or received, naking the
hi story of the cal endar a conprehensive record of all calls. The call note

made by the useg Ra@%ﬂﬂ@hhﬁ@ﬂa‘ﬁsf&mﬁﬂé%@vé @altl hgnctieh anbwé f’}]erﬁ%ﬁ%gtrol?é?q can

subsequent|ly be accessed by | ooking up the calendar entry e tine
call was made. 1kage SheNEll2@abto puss slumglthéCedll cMohtcRmﬂhdsxs&;mndﬂupeinsmg

ggm gg: tC? lrr:s E?t ﬁ%ﬁ?g&ﬁ%?ﬁgpﬂcﬁ\&?%%&vﬁaq EgelﬁblOQlﬁ?n%rfrggs tleremg alql%rqle 1nov]:rh1ch
the party to receive the transferred call is first added to a three-party call for a
brief period, and the call controller subsequently introduces the other two
participants before leaving the call to them.  This helps overcome a great
psychological obstacle many users have for loosing the initial call when setting up
transfers, as normal transfer functions either automatically puts the initial call on

hold or ‘blindly’ transfer the initial call to another telephone.

¢ Personal Call Data Records and Call Notes: Permits integrated note taking on a
wireless handheld during a call, wherein a note is stored locally at the mobile
telephone and/or synchronized with the employee PC. The note is saved with the
Call Data Record (including duration, numbers called/received) as a calendar
entry on the mobile telephone calendar at the time the call was placed or received,
making the history of the calendar a comprehensive record of all calls. The call
note made by the user is automatically included in the Call Data Record, and can

subsequently be accessed by looking up the calendar entry at the time the call was

made.

12



incom ng and outgoing calls. Full GJ Integration with Native Contact

List: The nobile tel ephone is preferably integrated with the il YNE 2005
contact list, e.g., Mcrosoft Qutlook, and includes address book nunber
parsing for easy dialing of nunbers with parenthesis, dots, etc. that have

been entered inet b@rs@ﬁzﬂt@dllchthfﬁecord@@éﬂB@?Qr Cahthct FChM $Yatd Recodr® Md Sotes are
configuration control over how a user wants to be reached based on, e.g.,

time of day or st &l sechablechbyiapme Tifi eonfasht time 0&aﬂallJoé:alte,con*dscbWew;tdwfctrhbqih;1
personal VIP |ist. 0 Q. W al ways be able to get through to the
i ouh e Botend s

nobi | e tel ephone in Call Filtering settings. Advanced
Optional -Length Call Registers: Qutgoing, incomng and m ssed call
registers are not limted by the Subscriber Identity Module (SIM nenory,

but can be st ot edull W Hategrsion avitheNetpiedrantaet kisi:yThermiotiks tcloplidnggs pmgmhlh
bi t I th, . Voice i.l Indicator chronjzati Qn: st .des
SLolne;aL;ve :n\g/oi érgeg;gqeﬁ Wﬁﬁc}b%él?g € Icgl}rLBCttSﬁsg’t eﬁ’gﬁ?"ﬁ”ﬂ’l‘ﬁﬁ"%‘oﬁ@%ﬁéé

left a voice mail addredstoRBNmbENp&rsingd0Pedss didlinkof RMEFsORitE pareidhtdls, Aots,
correspondi ng graphical indicator on the nobile tel ephone such that the

mobi | e tel ephone @¥ethapbavabgen eniered inbihis copfeettlisk: a voice rmail has been |eft
at his/her PBX extension. The nobile tel ephone user can subsequently click
on the graphical voice mail indicator to call the voice mail system and

automatical Iy |ogAwRaicd T8l Fietrige Peuhits tenflgufition coMrdlFeB&S AURES Wantd to
nunber of even nore advanced functions are enabl ed when all npbile

tel ephone endpoi RE seached brsed any e.gs Emel afeday or statustaf qulerdary sThisrfeagure want be
subset of which agg,,fes it g%e?s%'rﬁl%llg'%isp of Bygplg Q&So will always be able to get

through to the mobile telephone independent of the Call Filtering settings.

¢ Advanced Optional-Length Call Registers: Outgoing, incoming and missed call
registers are not limited by the Subscriber Identity Module (SIM) memory, but
can be stored in the mobile telephone memory and be configured with arbitrary
length.

* Voice Mail Indicator Synchronization: Most PBX desk phones have a voice mail
indicator lamp that lights up when someone has left a voice mail at the PBX. This
lamp is fully synchronized with a corresponding graphical indicator on the mobile
telephone such that the mobile telephone user at any time knows whether a voice
mail has been left at his/her PBX extension. The mobile telephone user can
subsequently click on the graphical voice mail indicator to call the voice mail

system and automatically log on to his/her account to listen to the message(s).
A number of even more advanced functions are enabled when all mobile telephone

endpoints in the call are clients of the MBX system, a small subset of which are

described below:
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Dat a Conferencing: Wile the PBX switches the voice part of th%dﬁztlﬂﬁ’ ghge
MBX server allows sinultaneous real-tine data to be m xed and i2002 ed
between the call participants over the data-leg of VDSP. Such data can be
text information and call notes, shared whiteboards, shared applications,

pi ctures, worl de WDdgr @BkfereRdiaeSWHile SRePBR! dwifties fhie Vofce paRtthfShéTedlRthe MBX
electronic information. Virtual C osed Band Radi o: The MBX system can al so

be configured to s¢men Blesiksimyanpessdeildimedaty todpombgd Bad dispramied bedween the

Y omal | parti o pall Ceiefe o BoE aRGBR oE NPT | Sucti Bl R Bt ARRHERS

when they please, afidiGalEn@Esy sRatd ivbitetsatds) stgare dappliegtiont, Qittatds, Wold-Widiweh
their nobile tel ephone client that enforces all other articipants to be

nut ed. [0038] ThePpgtssiptentatioah filesnany similarglentosia iROMEiont managenent to
i nprove cost control and managenent of nobile tel ephony. Such control is
increasingly critical as corporate nobile tel ephony costs escal ate and

managers | ose contiftal oCicded Binde RadiaP | Thée MIBX0istedn Wah| As@nt@d eadfigured to
processing mgrate fromthe private corporate voice systemto public
nobi | e operat or s#PRiCEEE! thehahayigs ofea Clased Bend (OB) fadio pystosmrin Whicke amicwer-

provi des the foll Qu: I: |1ty rCi out |
BTGt goi ng Moo PLUBEPRR°CopfalickS: pied AR R dubt ol BaflclPn O BBl
filtering nmechani sifserér #ddyavierthd eidentiRangavhenBey plbaseNandRR¥ry faticiphitHat S
the donestic and international destinations that an enpl Oﬁ/ee may cal l
directly from hi sPHEsssaefalk dupgiioneon thairimekils elapbancelignt dhad caforaemall opeK
Short Nunbers: ThiseRakkeSh {/je use of negotiated rates or VPN

connections, which are currently being bypassed by nobile users, thereby
allowing fuller use of expensive VPN |links. 14
[0038]  The present invention also enables the IS/IT management to improve cost control and
management of mobile telephony. Such control is increasingly critical as corporate
mobile telephony costs escalate and managers lose control of disbursed employee
mobile bills and call processing migrate from the private corporate voice system to
public mobile operator services. The mobile telephone of the present invention

provides the following cost control functionality:

¢ Enforcing Routing of all Outgoing Mobile Calls Through the PBX: This enables
the access filtering mechanisms already implemented per user in the PBX that
limits the domestic and international destinations that an employee may call

directly from his/her office phone.
¢ Automatic Use of Pre-Programmed PBX Short Numbers: This enables mobile use

of negotiated rates or VPN connections, which are currently being bypassed by

mobile users, thereby allowing fuller use of expensive VPN links.
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6 JUNE 2005 Project Code Utilization: Allows use of project codes

i mpl emented in the PBX, ensuring that expansible calls are apfBiNE2085y
allocated to clients, and not absorbed by the corporation. Accunulate and
Aggregate Call Data Records: The nobile tel ephone of the invention

preferably aut amapesed EodeasHliAtdorRNAIIARE HLbBHOoREt 8dde§ %blelﬂml%h@driﬁ%’é ggx,for
S r ca

all incomng and outgoing nobile office calls, also fo s that are

routed directly eussinghdatrekpansibleecallsr kes. appoiatdly callocatal ItT chigntsgenédmott o
nmonitor call vol uge ggﬂj dt'hst ri bé%.i on patterns, and sales and marketing

managenent to exp8PPTENY B 5P RERHR  he accunul ated data into CRM systens.
Si ngl e Busi ness Contact Nunbers: The existing PBX extension nunber can be

used as a single public contact nunber for each enpl oyee, neaning existing
t roubl esone privadgceonlsied endtAggregatenCakk ipatayRegotdsr fhaamobile txdepblone af i thes

i blicly distcibuti | - ] i | t
of Borporate i r BN EreIPIE STl AAH SReina gRe eIy TG0 QoA ECeE The
integration of PBiorf dnfich@ia hdd/oRBdifg Inobilel (&S salRaBRE §bdcal B! BMIsE F6uted

b
e-mai |l and intranet integration, aPI OWs corporate (ST managenment to
pur chase and suppdirectiyraver thegnelyleenetwiyks.e Thiswllows BT sianagementiobnemtor call

subscription per enployee, ..thereby reducin uppqr t nd purchasi costs.
BRIEF DESCRI PTI ONYERmR O fisiPREcs pasmsy anthseles nd mdrkelipainagrmes P expit po
expl ai ned in nor e af@h@irtgatdthe QBduAIGAtb® Bat¥Mirdth CRIME ¥@tdhs. dr awi ngs in which

[0040] Figure 1 illustrates an exenplary architecture for inplenenting the
present invention; [0041] Figure 1A is a schematic diagramof an

architecture foy 'Sﬂpgllee usﬁ%ésrs]%(%lta\l/c?ll\?u%b%?st: The existing PBX extension number can be

used as a single public contact number for each employee, meaning existing
troublesome privacy considerations and employee termination complications in
publicly distributing employees’ personal mobile phone numbers as part of

corporate directories can be avoided.

* Single Mobile Office Device: The integration of PBX functionality onto a
wireless handheld, alongside e-mail and intranet integration, allows corporate
IS/IT management to purchase and support only a single mobile device and single

mobile subscription per employee, thereby reducing support, and purchasing

COSLts.

BRIEF DESCRIPTION OF THE DRAWINGS
[0039]  The present invention will now be explained in more detail in conjunction with
several drawings in which
[0040]  Figure 1 illustrates an exemplary architecture for implementing the present invention;
[0041] Figure 1A is a schematic diagram of an architecture for implementing a voice data

synchronization protocol in accordance with the present invention;
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synchroni zati on protocol in accordance with the present invention; 15 6
JUNE 2005 [0042] Figure 2 depicts a programrmabl e nobile tel ephénHUNE 2085 | e
t el econmuni cati ons device in accordance with the present invention; [0043]
Fi gures 3A-13 depict stepwi se MBX control of a PBX for several different

‘ Ul = : . ; . o
ypes 01&(}49& 'Figgrfeui‘%%l@iigf‘% Bl;dgrd:ﬂmﬁl% %@E%leﬁh&& 6PﬁloBf1@§t§lE’$onhﬁxY1ﬁBattiog§‘

and [ 00 gur 14-2 strate exenplary functionality and rel ate

screen shots di gplaved on, .a ide tel ephone in accordance with the
present i nventid(g)eﬁ?oe ‘r‘iﬁ%‘&&&%@@ﬁ%%@%‘fe%@l NVENTI ON [ 0045] Figure 1
shows an exenplary system or. architecture (100) for  inplenmenting the
present [§04¢dnt i%‘gl.’fe%é*"‘vﬁ flepigt W%Mﬁ%eow?pﬁasl’@% pn sexeral fifteFrat fypes ofpst

of what is shown in Figure 1 is well-known cellular telephone, data
net work, and prdallingdfunctiomehity iercdoadagec witBX)e pressnhmiverjion; Muhwever, in
accordance with the present invention, there is provided significant

i mproveqaud arkiglirgn el 28 nkdstdale dxembphirg funedbmatityognd felated setoeadhets d3plagvd on
conponents and by | everaging this existing technol ogy. [0046] System 100

includes a Pr!Vﬁh@bi@é@ﬁ@ﬂor@ﬁﬁQ@&ﬂ&arﬁE%tﬁé der$ Wilndh. an Avaya (fornmerly
Lucent) Definity Generi¢c 3 PBX, Sienens H com 300E PBX, Norte] Meridian 1

necessary T uncty Bt by PESCRIPrON e Tl VRO 7T 207 R Lhout the
|t o7 nel004B] of GHBHeTEshpHbry. BEOBIE SrYen SuLREsts SL05CHY| mAERRURE e

further illustrated, PBX (102) is connected to the public sw tched

t el ephone net warrkseaPEYAtion] 049 wilhbaaproesiatedby dhase skillad ér thepgTRrost 0layhatss i n

communi cation with a nobile conmunications network such as the G obal

System for MobishewGanFigure & wels-known cellular telephone, data network, and private branch
exchange (PBX) technology. However, in accordance with the present invention,
there is provided significant improvements and functionality to this technology by
introducing new components and by leveraging this existing technology.

[0046]  System 100 includes a private branch exchange (PBX) (102) such as an Avaya

(formerly Lucent) Definity Generic 3 PBX, Siemens Hicom 300E PBX, Nortel
Meridian 1 PBX, Ericsson MD110 PBX, Alcatel 4400 PBX, or any other PBX having
the necessary functionality for performing the steps described throughout the
following description. A private branch exchange (PBX) can also be an Internet
Protocol Telephony-based server such as Cisco Call Manager. As further illustrated,
PBX (102) is connected to the public switched telephone network (PSTN) (104) in a
conventional manner. PSTN (104) is in communication with a mobile

communications network such as the Global System for Mobile Communications

(GSM) (106). However, the present invention is operable with any mobile
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(GSM (106). However, the present invention is operable with any mohile 16
6 JUNE 2005 commruni cation network that supports at |east voi ce 6H{NE 2085
comuni cation to and froma nobile device. [0047] As woul d be expected,
GSM network (106) is in communication with a nobile telephone (108).

Al t hough a nobidgnhediepant ek paGubperdd dt)lesh0vke afid da@Wothrduniédiien tphrgent
invention is intended to cover virtually all fornms of nobile comunications

devi ces i ncl udi g, BHbiRYevickmM ted to, a Personal Digital Assistant
(" PDA")/Smartphone,a a r‘rogf"‘?’é: t el ephone, a nobile conputer, etc., that

Cr e 4 P oAl B SR s 10 Y BB« R
(shareware), or other ogperating system- or alternatively a Wrel ess
Access Pr ot ocol telephone(108)s) Athgughd mopilsteiephongis spesitically shawn inEigwrand the cr o

Edition (J2ME). In this description device 108 will be referred to as a
"nobi | e tel ephgmesent yentian shinehdedote comerevisnabdalbyoriscdanatklel doptnumicativas
art that any of the foregoing devices could al so be enpl oyed. Mobile

tel ephone (108&evices Shewflingh bugumet 2 linfitedl efably iPegdoHsles Dagitht S PARKtdn202)
such as a liquid crystal display, via which several pieces of information

can be pr esent adph-aHaRbhon=) McCLRARIERL AL GBI aGE. AATRRILATLLY.

nobi | e tel ephone _pre’fer 'y an I nt el I'gent, “progra !

cmbodded 1ol oprURyPRRRY RN Pesisis TR OE FPRE SHBhien ST ealie CGhGURM, Fiim.

Figure 2 includes conventional buttons for_dialing, as will be explained

|l ater herein, dngpRegketBoAfromMigrasods Garpy, Bookel leiRux (shatewags) sq5 oiber OReRaFing h

"buttons” can be presented within a graphical user interface (GJ ). [0048]

The progr anmabl systeanderalterzatively a/Wsngkebs Aeckss Pogoah(1WAPE)s SRV cudkit (SEKai n
or Java Virtual Machine Micro Edition (J2ME). In this description device 108 will be
referred to as a “mobile telephone”, but it should be understood by those skilled in the
art that any of the foregoing devices could also be employed. Mobile telephone
(108), as shown in Figure 2, preferably includes a display (202) such as a liquid
crystal display, via which several pieces of information can be presented tho a user
using a graphical user interface. Importantly, mobile telephone (108) is preferably an
intelligent, programmable handset such as those that are quickly replacing older
mobile telephones with embedded telephony applications. While the mobile
telephone shown in Figure 2 includes conventional buttons for dialing, as will be
explained later herein, display (202) is preferably a touch screen display on which
“buttons” can be presented within a graphical user interface (GUT).

[0048]  The programmable handset can be visualized, logically, as having three main

components or layers: a terminal (204), an operating system (206) and an MBX client
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conponents or layers: a termnal (204), an operating system (206@3 @g
MBX client 17 6 JUNE 2005 application (208). In accordance wt ® Pl ent

invention, an MBX client program or application is preferably |oaded into
nobi | e tel ephone (108) such that it operates according to the principles

set forth her eidpplidh@®napps) databerddiice wdthaht yrdias inenass, sndMBXheicobpogram
functionality of the device, either directly via GSM AT commands, or with

a higher level AR i r ; i i
Symt iy such B R AR bl i PRty aRBEt oy

system (100) further includes. il ranch.exchange X).1.SEerver

That 1. i corfeeraing Print R S o RERE TR AP Eon MR BR Sty

| oaded in nobile tel ephone (108 at the core of the t invention,
Detailed functP®iaM CHP“W‘% Q&ev’@wcwz@yr Fcctiy 5 CEM AT gommands Pt sy
server (110) is in commnication with, for exanple, a router (112), which
in turn provi deshighodee! APl provddedasrmriafrtke (virekeps barclsetaperatisg Syttemsich apat a
network (114) is in conmunication wth a device that can pass non-voice
data to nobil e TAPE@IRNEARHXE) . I n the exenplary enbodi ment depicted in
Figure 1, a short nessage service (SM5) gateway (116) is enployed. SMS

gat eway £‘§Ov1‘f’?) iﬁefeﬁﬁ%%gsﬁqotﬁ@ rgg, %E::n} gob?hﬁmapnﬁmaeé Wk dbile HERRH ex .'Sg@

provi de el ess co ctivit t el ephone (108). [0050] As |

f h il Ln Fi 1, th l. he. devi o

 ntor connect 1 viCYEbrByoEt) i lanrseE Nty ek Febiee Sy pliceson
b MBX 110 d bile tel eph 108) : i th_(150
and & dat a. pat HEPD2pdedin bl e shoge s 1 dhiciop LR PTRIGRTGEDD Doaed

path (150) supports a voice channel that connects any one of tel ephones

(160, 161, 162)fungionshiylof MBXessien €l 10} d8ilescabeghiafer hargin. yMBIE servér (1H@) is in

described in nore detail with respect to the functionality of MBX server

(110), both communication with, for example, a router (112), which in turn provides access to a
data network (114) such as the Internet. Data network (114) is in communication
with a device that can pass non-voice data to mobile telephone (108). In the
exemplary embodiment depicted in Figure 1, a short message service (SMS) gateway
(116) is employed. SMS gateway (116) is connected to the mobile telephone network
(106), which provides wireless connectivity to mobile telephone (108).

[0050] As is further illustrated in Figure 1, the topology of the device interconnectivity
provides two separate channels, paths, or tunnels, between MBX server (110) and
mobile telephone (108): a voice path (150) and a data path (152). In accordance with
the present invention, voice path (150) supports a voice channel that connects any one
of telephones (160, 161, 162) to mobile telephone (108). Significantly, as will be

described in more detail with respect to the functionality of MBX server (110), both

calls outgoing to mobile telephone (108) and calls incoming from mobile telephone
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calls outgoing to nobile tel ephone (108) and calls incom ng fraom nmobi Ig
t el ephone 18 6 JUNE 2005 (108) are preferably passed through P@)JQNE@?,S
which is under the control of MBX server (110). Overall synchronization
bet ween MBX client (208) and MBX server (110) is made possible, at |east

in part, by dat@o®pdrb prekerdbly pdd@dlhrdMBh PRIOE2Y, wiakh Y6 uide tHUdoRasroOMBYBX
server 110 is to allow nobil'e users to connect™ to PBX 102 as if they were

ina conventi ng%brf?‘;gg@ie GOAL QMR nizaliBn Befeth %ﬁﬁdclieﬁngr‘ézgﬁ&s‘y%g&ﬁe?a“

be acconpli she ng on a custoner premses a SO

nanel y, MBX ser 110, whi o nicates Wwth respondi ng

o tviar el 11 1 okl SONBRA PEble 36 BFIan Shbm i GRhe(208) | L0052] MeX
server 2110%I preferabl.é directly interfaces to PBX (102) via a standard
Conput efV0fd| eph¥pee spaeitigallst therpurpasy of MBX serveratld is trodllozs mobilg utess toSenReghr e
Tel ephony Application ("CSTA"), Tel ephone Application Programm ng Interface
("TAPI" and Java PB¥®II02asdif Tedyephena Seomentidymbloffeet eromroRment: abmiangeferred
Interface ("TSAPI"). Alternatively, MBX server (110) can be an integrated
part of the PBXmiddaféidt; th@énﬁﬁra}é@dmélﬂsh@d b Pm@tnngﬁSa AfstoMbr iphdrBisSRHFvyare
proxy to provide PBX functionality to nobile telephone (108). In a

preferred enbodj t ., t tna Lont £ t .0 .
functionality fjgg F%?’O\I}%ngélg ’ o@héitsg}ﬁgg?lp 0 wn% }?P&ghjlgﬁg%%%w&( fo Smgs?é%qélg%
More specifically PBX.functi ity is nmade .avail abl e nobi | e tel ephone
(108) by set t 1Y Biigs NPae s GEB PR Earsaron (Mg nex o i ent
(208) on nobile telephone (108) in parallel with the basic voice

connect {¥2bet MBX sprvepgklBnprefasebly ndipictly intariagefo e PBIBX162) vir a( standard
synchroni zes voice and data by nmeans of the PBX s Conputer Supported

Tel ephony Appl i Canpwers TetePBdr!' Integiabord AE€TI Whingdnface such as Computer Software

Telephony Application (“CSTA”), Telephone Application Programming Interface
(“TAPI” and Java TAPI) and Telephone Server Application Programming Interface
(“TSAPT”’). Alternatively, MBX server (110) can be an integrated part of the PBX
itself. MBX server (110) functions as an intermediary proxy to provide PBX
functionality to mobile telephone (108). In a preferred embodiment full, or at least a
significant amount of, PBX functionality is provided or extended to mobile telephone
(108).

[0053] More specifically PBX functionality is made available to mobile telephone (108) by
setting up a data link between MBX server 110 and MBX client (208) on mobile
telephone (108) in parallel with the basic voice connection between the PBX and the
mobile telephone. MBX server (110) synchronizes voice and data by means of the
PBX’s Computer Supported Telephony Applications (“CSTA™) interface, which

allows MBX server (110) to take control of selected calls through PBX (102), and the
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al l ows MBX server (110) to take control of selected calls through PBX
(102), and the 19 6 JUNE 2005 call control interface on the NVBX HUNER005
(208), which allows the MBX client application to take control of the
calls on the nobile tel ephone 108. [0054] For the parallel data transport

via data path (&Hi2tontidBXNnfetfh6d onatheeMEBXYclichN (B9 WhRHObRGHE the INPBX, ciRh@r t
Message Service ("SM5"), Unstructured Supplenentary Service Data ("USSD'),

General Packet gll:aioﬁ%yak%%oﬁ&%@% calls GRS AAGHA0k0" G obal

Evolution ("E user/private/application S I'n public voice

pr ot ocol uch as the Inte d Services. Digita " | .SDN"

D ot ocol00sh7 " cav b pefiighdita Tanierstie et bith S0 REX (L 1y Gotrmploy
(WAP), CDPD, LMDS, Hi gh Speed Circuit Switched Data (HSCSD), WCDVA (e.qg.
CDMVA 2000, UI\/rI'SIPtf‘éiieta%Em&cﬁ]er (UBDh arshertof MegsegmmServigshi £ SMS Do Unatjucture
pagi ng, wreless Ethernet, or any other wireless data (circuit or packet
swi t ched) protSwuplenantaer8traded Dattat dJISD Hpkicheral BhakphRadio( 3&8i)cei (HGPRBA), | el

with the voice call. Wen appropriate, it is also possible to
si mul t aneous| y ggfintdd Dakirge 0Bt ailbbaANBRSGfion PFEIDGED), uskprivak/SpliBatiys 4/
even during the same call. [0055] The voice call via voice path (150) can

be carried by k L o) i j : A to,

G DECT, W oo B BBk ot gy (R A e ol LD sciles Mo ).

Hi gh Speed G rcuyj i tche a D), Trunked. Radi 9, TEJIRA,

LNES, and H 324 EDRIPRRo SR7TGSM ST ok 310! Bpucisoin WistEss fpvedt BELOwbcal

Area Networks or 3G In such a public configuration, the

i ntelligent/ prddYARNeEDRBDiLIMDS o Highh SpeedcCiremt Swiighesh Dt EISCHRRt W-EBMAr

(MBX 110) that controls PBX (102) are used to achieve the goals of the

i nvention (by, (e €0Mat 20005 UMTS her amybother veetansrdfsWaGDM Ay iMobdtax f iver vay
paging, wireless Ethernet, or any other wireless data (circuit or packet switched)
protocol to send call-data to mobile telephone (108) in parallel with the voice call.
When appropriate, it is also possible to simultaneously use multiple data transport
protocols in the same system, even during the same call.

[0055] The voice call via voice path (150) can be carried by any wireless voice

technology including, but not limited to, GSM, DECT, W-CDMA (e.g. CDMA 2000,
UMTS, or any other variants of W-CDMA), High Speed Circuit Switched Data
(HSCSD), TDMA, Trunked Radio, TETRA, LMDS, and H.323 or Session Initiation
Protocol (“SIP”) over Wireless Local Area Networks or 3G. In such a public
configuration, the intelligent/programmed mobile telephone client and an intelligent

server (MBX 110) that controls PBX (102) are used to achieve the goals of the

invention (by, in effect, using the mobile networks as a dumb carrier).
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20 6 JUNE 2005 [0056] As shown in Figure 2, nobile tel ephone (108) is
capabl e of being programmed in accordance with a service proviGBINE 2005
specifications by loading a software programinto the application | ayer of
nobi | e tel ephone (108). In accordance wth the present invention, the MBX

cl i ent g&%%y sof t war gf NglowrOTIURLGR 8S mlp.s MEShaig" YR8 ﬁl@g dbfe 'o?agaggmpl

this | ayer. [0057] I't is noted tHat nbt on an rnt Pl a

TAPI b dt trol /| t PBX 02) th
et on oon® TPogeidlin Bobiifes il Brshied QFPVS-z Sipstitsalns B i

that includes the functlonallty to handle nobile tele hones (108) as a
regul ar PBX ext¥ASagmprogeghinigthepaplicaiips layagofanebilsaelen |(|108)céntaé¢ogdm
CTl applications in the market place can be extended to support the MBX,
t her eby al | owi ngith e Prederpantvantiappihie dMBXonlidnd (208 csoffterafedhan coainhumicutdsr with
operations and nonitor the nobile tel ephones in addition to the fixed line

PBX phones. [ O0B sebiri(t B)liyloaldirinRkigs&es. i nvention may provide a
JTAPI -1i ke call-control interface to other client applications running on

a nobi | goése)pephmsenaea 4t 9t OFlggq?B]a% %&?m@@éﬁ £ ! qopﬂgﬁfac{e@gidygh qgent

click-t functronality. era over al etween

MBX (110 d b t I ffected via
syncElr onl) ZZ? i orrIDFSl 8 3 ?‘f%%é)( %a?’“teﬁ'ﬁbﬁé%e%i[ ﬁ?‘éqnflp’@é:ﬁ{’ a?w %|°8§§gmed to

handhel ds to becorre seam ess PBX extensions, In accordance with the
present i nvent iRAVidyprpxicadasd AR intsriace thal includesida dvationality e hendle nobder e
1A: (1) a standard PBX-to-nobile voice connection (150), such as | SDN GSM
moni t ored and delephariek ém&)yasrmmgslaoﬂ’mbmbmim,anéalningouhhw atistAfy] 3rdt puegr chdl-
both the PBX at MBX end and the nobile tel ephone at the client end;
centers and CTI applications in the market place can be extended to support the
MBX, thereby allowing the 3" party application to also perform call control
operations and monitor the mobile telephones in addition to the fixed line PBX
phones.

[0058}  Similarly, the present invention may provide a JTAPI-like call-control interface to
other client applications running on a mobile telephone enabling, e.g., a 3rd party e-
mail program to implement click-to-call functionality.

[0059] Preferably, overall interaction between MBX (110) and mobile telephone (108) is
effected via a voice data synchronization protocol (VDSP) that enables intelligent
wireless handhelds to become seamless PBX extensions. In accordance with the
present invention, VDSP comprises three main components as shown in Figure 1A:

(1) a standard PBX-to-mobile voice connection (150), such as ISDN/GSM,

monitored and controlled by means of complete call contro! APIs towards both the

PBX at MBX end and the mobile telephone at the client end;
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21 6 JUNE 2005 (2) a tel ephony information exchange protocol (TIEP) 52)

or any other suitable protocol, that runs over a standard nobi6lH/NE

service, such as SM5 or GPRS, bet ween the MBX cli ent (208) and the I\/BX

server (110) (nobile tel ephone and MBX). TIEP transports signaling

i nformati on between t be
d(g? éﬁ: Héily Bﬁ%xch@%() gdrbt%%l (EEP) (ghzz o 8fly BfHer

transported by stan ce netvvor pr ot and thus bl es the

systemto bypass. t ons t hat t hes ol:s Qse e PBX
hteqration: ange e ihandfls y ol BOB° e RS i hatts &
connections to i Ierrent t he call es of th system State machi nes
are preferably Sopetyeen tl&fe%lB)@\FlﬂWt ?i apd thsi M@&t sergr (LN () E’FIF trjerhgge

i ndependent voice and data connections fromboth ends, while also

mai nt ai ni ng consh&MBEy THP mﬁphrts)m@dtnmﬁmh@mb@m@c@%B§mﬂmméﬂﬂdané
packet | oss occurs. The actual state machi ne desi gn depends on the

particul ar i npl aMBXtiithto208Nthai tanl sotWel thanwpdrizdrbyt fisndatd Vdicohetivosls prot@sols, i ar
with the art to construct and depl oy such call nodel state machi nes once

an overal | archifeffdeRabltede R Ehlqgﬁeﬁigs tl{qul?@e]tlo}i@ﬂlaft %ek@P&o‘ﬁ%ollsSmﬁ)oEé §hing

of exenplary TIEP codes that afe inpl nted for cal con

accordance with t venti on. Preferably, the appropriate code is
transmtted al oﬁt? af?’?? %@&f%@e I}ddentl fier, ati rrestarrp, a length and
attributes (where de |red bet ween t he X and | e tel ephone as. shown
schematically in F.(QEV@S nq*rfglalnyépcaﬁ?fg@ b ends Pé@&icpynféﬁt)%@éam!@lem
accommodate for new functi onal ity, and can be nodified w thout changes to
any public voi céeoalldeatares pf meotgsibm_. $rate machines are preferably employed to deal with

the complexity of controlling two independent voice and data connections from both
ends, while also maintaining consistency and synchronization within the system
when data packet loss occurs. The actual state machine design depends on the
particular implementation and it is well within the skill of those familiar with the art
to construct and deploy such call model state machines once an overall architecture

has been chosen.

[0060]  The following is a listing of exemplary TIEP codes that are implemented for call
control in accordance with the present invention. Preferably, the appropriate code is
transmitted along with a message identifier, a timestamp, a length and attributes
(where desired) between the MBX and mobile telephone as shown schematically in
Figure 1A. The TIEP protocol is readily extended to accommodate for new
functionality, and can be modified without changes to any public voice or data

protocols,
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6 JUNE 2005 CodeType OACK 1RAW 2CLI
4LOST- CALL- | NDI CATI ON 5LI STEN- | N- | NDI CATI ON

| NDI CATI ON 3VO CEMAI L | NDI CATI ON
6 JUNE 2005

6 CONFERENCE- NO- ANSVER- | NDI CATI ON 7 CONFERENCE- PARTY- LOST- | NDI CATI ON 8CLI
QUEUED | NDI CATI ON 9CONFERENCE | NDI CATI ON 1001 NDI RECT- CALL- REQUEST

101 CONFERENCE- k WI NCOUDE- REQUEST iuzw\llit}%NCE- BLT ND- ADD- REQUEST
103 CONFERENCE- - REQUEST 104FORWARD QJEST
105FORVWARD- VO GE—VA "’"@E“T HGH-STEN-HN-REQUEST
107L1 STEN- I N- PIf CKUP- EST 1d§§£l ENT- CRADLE- STATUS- | NDI CATI ON
109CLI| ENT- CRADILE-= (‘.ﬂ\l‘l'm - |- NDL.CATI.ON rﬂﬂﬁ'l] Ej gllr es 3A-13 rlnpl ct st ep\M se
control of PBX|(102) lfor| the fRAWowi ng different types of callihg
functionality. (While the follow ng description focuses on enploylng a 23

2 CLI_INDICATION

3 VOICEMAIL_INDICATION

4 LOST CALL INDICATION

5 LISTEN_IN_INDICATION

6 CONFERENCE NO_ANSWER_INDICATION

7 CONFERENCE PARTY LOST_INDICATION

8 CLI_QUEUED_INDICATION

9 CONFERENCE_INDICATION

100 INDIRECT CALL REQUEST

101 CONFERENCE_BLIND _INCLUDE_REQUEST

102 CONFERENCE_BLIND ADD _REQUEST

103 CONFERENCE_DROP_PARTY_REQUEST

104 FORWARD REQUEST

105 FORWARD VOICE_MAIL REQUEST

106 LISTEN_IN REQUEST

107 LISTEN_IN_PICKUP_REQUEST

108 CLIENT_CRADLE STATUS_INDICATION

109 CLIENT _CRADLE CONTROL_INDICATION

[0061]

Figures 3A-13 depict stepwise control of PBX (102) for the following different types

of calling functionality. While the following description focuses on employing a

23



al so be enpl oyed the sequences and calling results descri bed b8 JEN
Incomng Call (2) Qutgoing Indirect Call (3) Qutgoing Indirect CaII to MBX
client (4) OJt goi ng Conference (5) Incom ng Conference (6) Conference Lost
Partici pant hheﬁ:ﬁ’&{l%raﬁﬂ?xﬁtlgé@lg RapBRC bk PBX( BhclioHaliB! fhafalso HeQomplogewsf er
Call (10) Listenh In - Forward )_(1 Llstenln- Intrude (1) Incom ng Call

[ 0062] Fi gures A- 3E de ] c.)wraglu1 Ayefe n@bglgl”l froma renote tel ephone
(162) is prefé %Iqﬂ'}elﬁf %%s% &8 accor ance W th the present invention.
Preferably, all PBX control and data exchange to the nobile tel ephone
(108) is contlp dngogrng -alkBx 110. [0063] Referring first to Figure 3A, an

i ncom ng cal (2) Ruigaing tnslirget GablX (102) and is routed via renmote call
connect i on t 3)Qwgwhg ImdirecteCali naMBEalliephone (160) associated with the

t el ephone nu@@utghiag €dnfeMB¥e (110) is notified, via CSTA for exanple, of
call A and, (gsn@rmﬁgujohfcrdnaetlat es two processes. The first process

conpri ses SG(G)IG’&fdf&lcemm@ﬁh altl B between a virtual term nal associated

wi th a phant gm@;g{m%% IPgmc pait (102) (or alternatively a real terminal

6 JUNE 2005 "phantomcall” initiated by a PBX, other PBX functi | onal | tqq

I f PBX does rtual term nal s) and nobile tel ephone (108) via
a convention %work (106). The second
ransier L a

(10) Listen In - Forward
(11) Listen In - Intrude

(1) Incoming Call

[0062]  Figures 3A-3E depict how an incoming call from a remote telephone (162) is
preferably processed in accordance with the present invention. Preferably, all PBX
control and data exchange to the mobile telephone (108) is controlled by MBX 110.

[0063]  Referring first to Figure 3A, an incoming call A arrives at PBX (102) and is routed
via remote call connection to the office terminal/telephone (160) associated with the
telephone number dialed. MBX (110) is notified, via CSTA for example, of call A
and, as a result, initiates two processes. The first process comprises setting up
phantom call B between a virtual terminal associated with a phantom number within
PBX (102) (or alternatively a real terminal if PBX does not support virtual terminals)
and mobile telephone (108) via a conventional GSM network (106). The second
process is the establishment of a data path between the MBX (110) and mobile
telephone (108). In this case, calling line identity CLI_ind information is sent via this
data channel in parallel to the voice channel that is being established whereby the

mobile telephone user can be apprised of who the caller is. Such information can be
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process is the establishment of a data path between the MBX (110) and
nobile tel ephone (108). In this case, calling line identity COJUNE2005
information is sent via this data channel in parallel to the voice channel
that is being established whereby the nobile tel ephone user can be

apprised of Vm%&r?%la%jhﬁ%ﬁlléﬁg, %U:Fbl}%@ﬁﬁfdﬁ@tain%e%hﬂwb&llgf} sichdshEcahiflen iPr €

than just caller could’ 1 nc e a nane of the caller, such as is
common i n advanced P stens. Addit.j.onal. infor.matiq bo t he caller. can
al so be displ Eﬁlclcgﬁi]ﬁ% Wg'ﬁse t‘gﬁj‘hb e}nﬁ)%\a{l%% a\l/bino{l]'l ﬁﬁe%%i%esrc%nbgi&olg er
herein. [0064] Having received the calling line ideptity information, the
mobi | e tel ephorfbsp{l@’@g tg the mehijeitelephape upe as pall pe F’%?‘P“P@A ]&ééihﬂ@l%het her to
answer (or forward or conference in) the call. Figure 3B shows the )
scenar i {006d] whilavingescaivbd Itke calling hioe édantity infermaties, the mebilpwisiephore vser IS As
shown, call Bis fully established. The virtual termnal from which the

phant om cal | orrogi iaf gtet pesitidiob dscidewhe Beracinplveces fawarhoraghferdict in)ahd i ce
t el ephone (160). Calls B and C are then conferenced together. [0065] As

shown in Figur C il 8 ISi HaBi I ans
B/IC, call Ci gaghsFl r S?Bgﬁlém%sloglce%gag‘khﬁﬂo‘f%wﬂga{nlgﬂ%\p%a@%g%ggér{s%@gd, and

call Cis transferred, e[ eby the .et.fect is. e.ca ) |1
A and renove t HESWE} &’Fccén{]e‘f‘%ﬁﬁ%% qaﬁgiﬂ]lst hgﬁ(c%ﬁtqb?m%egi' gﬁfﬁ/ﬁ”r uﬁ‘i E’@H@gqﬁi’?
and to keep the virtual termnpal  associated with the call in the call for
moni t ori ng and ‘ekigk thsi Phgbiepbsalicoriginatybthen aldy call Brand plages & gawisall C to office
appreci ated, MBX server (110) continuously nonitors PBX (102) via CSTA or
any ot her i nt erttlaplonel{#t0)i Callx Bosdd are tiRBXonfregreed togdthemuses PBX (102) to
initiate various functions to automatically connect a renote caller, who

di al ed pwespf f i AesHoRinapFaRLe BONB&Ider i@ eabiBR cbneusi@t bativkdingills tAhend BADY L4l
caller even knowing that the nobile tel ephone user is not actually

answering the cali fkwbiea/ 4 pREEd ©F- “hUM.8 Call A is then answered, and call C is

transferred, whereby the end effect is to merge call B and call A and remove the
office telephone from the call, as shown in Figure 3D, and to keep the virtual terminal
associated with the call in the call for monitoring and control purposes, as necessary.
Thus, as can be appreciated, MBX server (110) continuously monitors PBX (102) via
CSTA or any other interface that is exposed to PBX users, and causes PBX (102) to
initiate various functions to automatically connect a remote caller, who dialed an
office telephone number, to a mobile user without the remote caller even knowing
that the mobile telephone user is not actually answering the call at his/her office. This
overall functionality is further enhanced by virtue of the separate data path
(employing TIEP) that is set up in conjunction with the GSM voice path to deliver

PBX-type functionality to the mobile user whereby, from the mobile user’s point of
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overall functionality is further enhanced by virtue of the separate data
path (enploying TIEP) that is set up in conjunction with the GIUNEBZM
path to deliver PBX-type functionality to the nobile user whereby, from
the nmobile user's point of 25 6 JUNE 2005 view, he/she receives the sane
information that. i {8 hE 16l 18 8s Athe/shd SEReitiag bi ce
desk. [0066] F%%elﬁ’zlegéégéggﬁéfgét%ﬁggg{genari g\f\ﬁ%%\/\ﬁagiﬂlgﬁsant o/m cal |l B, \%\/ni ch
is placed froma . vi %ﬁtua‘lﬁ termnal, is rejected by the nobile tel ephone
user, i.e., thdisBArPHIEassE answered. With call A neither being answered

by office tel ephone (160) nor nobile tel ephope (108), incoming call A wll
cont i nuf0aAL i | Higwie 3dC deicts she seeppde ipayiich Hﬂi‘f’ct?rérﬁaﬁa@ Wﬁi‘g‘h’ts pg%ce% frofh' 4
conventional when a person is not available to answer their assigned office
t el ephone. O odinma érmiirfal tik exjectddsbynibe wwbde telephone vser.|i.eA thioerlkis ophasisyreredng
the office telephone. (2) Qutgoing Indirect Call [0067] Figures 4A-4D
illustrate a caylthicalltA aéigr bying dBbétkee by IfEghRlphdme A60ENDL Mobidd epdiphos:

(162). This scenario is identified as an outgoing indirect call in that
whi le the call | ol B i L o Hﬁﬁl} | gt Gk @RReReIo & VOMet MGl TRRRIOR, as
nunber's per Spé%@)vgﬁﬁﬁl?c%fg&@ﬁcg ca el l(?Ills bel ng ré)cei ved fromthe nobile

t el ephone user's. office tel ephone 160). Referri speci fi.cal l-qur e
4h, Cne NEX ol iaight Py eRiotahB g a ZERE 5 Y eReabiF 1 BSHe g s e

t el ephone (108) causes a data pathway to be opened between bi | !

t el ephone (108)telaphporByOiseouyssy (tharg)is ag yeiaptih faldus pu '%‘WPQD r‘%ﬁ’@é)fﬁce
channel thereby causing, initially, call B being opened up between the
nobil e tel ephddeplaomd. a virtual term nal on PBX 102. Mre specifically, the
MBX client (208) side application | oaded on nobile tel ephone (108) naps
the dial ed nunber (J)@lgoing Indirect Call

[0067]  Figures 4A-4D illustrate a call initiated by a mobile telephone to a remote telephone
(162). This scenario is identified as an outgoing indirect call in that while the call
originates with the mobile telephone, from the remote number’s perspective, the
telephone call is being received from the mobile telephone user’s office telephone
(160). Referring specifically to Figure 4A, the MBX client (208) of the present
invention resident on mobile telephone (108) causes a data pathway to be opened
between mobile telephone (108) and MBX server (110) contemporanecusly with a
voice channel thereby causing, initially, call B being opened up between the mobile
telephone and a virtual terminal on PBX 102. More specifically, the MBX client
(208) side application loaded on mobile telephone (108) maps the dialed number into
a preconfigured PBX phantom number on which the MBX server (110) listens, while
sending the real dialed number as a data message to the MBX server, such that from

the calling user’s perspective the process is fully automated. An IndirectCallRequest
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a preconfigured PBX phant om nunber on which the MBX server (110) li stens,
while sending the real dialed nunber as a data nessage to the6YBNE2005%r
such that from the calling user's perspective the process is fully

automated. An IndirectCall Request 26 6 JUNE 2005 command (shown in Figure

5A) is sent vi g? PEand 3P ¥Rl ) 0 B fabd Bhutwa 1o MERTUURA (BRYD &5

MBX server (11 orl tes'fromthe m)bl

t el ephone user' s standard offi nunber nd is

the desired remot @RBIELFYRS Iﬁﬁ#o% 2@@ (0 $tate ég?ﬁlﬁe‘lh@?fboé}gl?ag gt? éeabl y
transmitted via data path (152) and |n accordance wth the_ present

i nventi on, overmﬁhﬂEFPeleP@m@B]Sel\M%tth%d pffigejtelephpapamuader §00:and 15| plageddo the
(keeping in mnd that call A could be answered by a person, an answering
machi ne, a fax desiedii emotexelephi@ie) nvedter {1623 Thehembemuadiel isprefrablyapamdmitted
internal to PBX (102) between the virtual termnal and the nobile

tel ephone user'vg, @ftd paf Iwﬁaﬁa 1ﬁ&&%}danwwh,thé/me§bnm%mmnabm TEPNY el | -
known PBX control cormands has the effect of redirecting call B, the

act ual n ' C

tel epho@lég} {Tﬁ\fgﬁmpﬁalm {e?%%hgcggq uegéa&)fl k Eﬁé &%ﬁ)d %stﬁ]g’é(&é Ig\/\ge |
Figure 4B. Mire s eC|f|caII}/ call Bis an wer ed _at thﬁ Vi rtua ter

call Bis placdlSEHehdyd? FrsPheal 2PTREIME: BerhIAG @ fax machiagy ’ézﬂ“f e, jedc. Iaaced
fromthe virtual termnal to the office tel ephone (160), and calls B and C
are conf er encedhampgueadl Gds placad istesnal te RBX d9P) between thesvipual derminadfand dhe

tel ephone (160). Call Cis then placed on hold and then transferred at the
of fi ce tel ephamsbikaelephdneAisermhefficesuuniber §1&hHowhichnwhergmaeipdlatedhesieg wel-

voi ce conmuni cation path that is established between the nobile tel ephone

(108) and a renpb@nPHRontrél RMSRA®RThsYihPEE&Soft febRMIIg RN B, 10d)actuADAIIN.
as in the incomng call sequence, the virtual termnal in the PBX, i.e.,

one of the virtpg b%%%lﬁatlefepﬁgﬂseoﬁbg)t t%ci’ﬁ&ﬂbf),ht% the office telephone of the mobile

telephone user’s office number (160), as shown in Figure 4B. More specifically, call
B is answered at the virtual terminal, call B is placed on hold at the virtual terminal,
the new call C is placed from the virtual terminal to the office telephone (160), and
calls B and C are conferenced. Figure 4C then shows that call C is answered at office
telephone (160). Call C is then placed on hold and then transferred at the office
telephone to call A. The result is shown in Figure 4D wherein a voice communication
path that is established between the mobile telephone (108) and a remote number
transparently passes through PBX (102). Again, as in the incoming call sequence, the
virtual terminal in the PBX, i.e., one of the virtual terminals associated with the
phantom number, is maintained in a conference throughout the call via a ‘conference’
operation. This enables MBX server (110) to keep controlling the call even if none of

the end-points are local PBX terminals, and it further enables MBX server (110) to
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phant om nunber, is maintained in a conference throughout the cgl pﬁﬁb@‘fg
conference' operation. This enables MBX server (110) to keep J ng
the call even if none of the end-points are local PBX termnals, and it
further enables MBX server (110) to 27 6 JUNE 2005 reestablish a connection
if it is droppegtshylitthe cvabediien riétinsr droppddnbe theheobile tneeork esintcan die emtsalk es
that there are still two parties connected in the call after the drop.
Qut goi ng I ndi r eglnifAlhatr (WP &L RN 1RBGRHticE cBtHeefd It Call hifteisihe afdp. a
scenario in which both the caller and callee are parties to an MBX in
accordance with the present invention. As shown, beginning first with
Fi gure 5A, an Ind'3 ct Cal | Regue i ent 1.0 MBX server (110). Then a call
Bis placed froni—igg 59 3 2L phant om nunber at PBX (102),
preferably at the sanme tinme that the I ndirectCal] Request is transmtted
via t hel088%h paigwies 2AWG thstraie gseenagiodnarighbeththe eallep apg calles g Pfighios
virtual termnal to a renote tel ephone (108a) equi pped in accordance with
the present inaedMBXnin atcotdanceswitle the presenPB}enidi0 2 Asishowonpegintael fiest with
establish or create a call, A between the conventional office telephones
(160, 161) of tHre3ld, ah RabhctehliRRuedtiioatdtito MBI serger! (106). | Theit i teyll B is
informati on (not shown) with respect to the caller is sent via a second
dat a pat hway, i T . i i t VBX
server and thep?:e{gr‘?grgﬁgﬂg?gﬁetglgh%ﬁhg (? %ﬁg%%tﬁtb@h@@@gging%gl@’ ?@Fe?n%t{lggt
that both the renote tel ephgne (.10 and office.tel ephong. (161 .
preferably rindiesiam tPH‘F}ﬁﬁhg\eﬁp‘gl{eﬁg@%ﬁmﬁﬁsﬁfstféqr’ls?}ttteﬁhvégﬁﬁlq%feaepaglﬁ%%rws!“@al I
C at the renote tel ephone (108a), as depicted in Figure 513, and the
procedure of afawies 2rithaniem ellofi tA e qladed (frony a rvésuad Acrgyipalite a remete teleghansch
that call A for an instant connects the caller's office tel ephone with the
cal | ee' s nobi | §108a) eginppel inTiveopianmedith ehopresens isventign.adtde gonngmeaPBX
(figures 413-

(102) is commanded to establish or create a call, A, between the conventional office

telephones (160, 161) of the caller and callee. Finally, calling line identity
information (not shown) with respect to the caller is sent via a second data pathway,
in accordance with TIEP, that is established between the MBX server and the callee’s
telephone (108a). In this scenario it is noted that both the remote telephone (108a)
and office telephone (161) preferably ring simultaneously.

[0070] Eventually, the callee answers call C at the remote telephone (108a), as depicted in
Figure 5B, and the procedure of answering an incoming call (Figures 3A-3D) is
executed such that call A for an instant connects the caller’s office telephone with the
callee’s mobile telephone. The procedure of answering an outgoing call (figures 4B-
4D) is then executed, thereby completing the connection between the two mobile
telephones (108, 108a) via PBX (102), as shown in Figure 5C.

{4) Outgoing Conference
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4D) is then executed, thereby conpleting the connection between the two
nmobi | e tel ephones (108, 108a) via PBX (102), as shown in Fi gu6dUNE 2005
Qut goi ng Conference 28 6 JUNE 2005 [0071] This next sequence, illustrated
by Figures 6A-6B, depicts how a third party can be conferenced in to an
on- goi ng conversation between a rmbi le tel ephone (108) and a renote nunber

bet weent B8] | & ¥ B %&F*?%@ ity Bl Ry "‘1%‘\&%%?@5@9“ ?4}%”%%% cal

call, a virtual #ernl IS also conferenced in to k {ack qé %b
and to be avai [SQBICENCHI 1} [0} YEPIER CORERAGPLR c‘é‘ﬁéﬁﬁém et thlepbee @0 41@p‘”hone
(108) should nobile tel ephone (108) drop the call. In this case, in order

to conference irematesasraired (F&hotle thisi caph aashown &p Bjgure 6Ac areallrA i estitlishet!
add" TIEP request is sent via the data channel to MBX server (110). This
causes MBX ser wetwdehIfibileaclepisine (008) RBKa (diidy numbpt @62). t Aewith rattypikal call, a
termnal on hold and to place a newcall B to a second renote tel ephone

nunber  (162a) w@@dl herBhindl s mfa@r&ohmee@fnemeepwa@ﬁ 6f‘€eﬂﬂAV‘Aﬂd%%| dvaifablé%o
shown in Figure 6B. As a result, m)bl etelephone isin

conmuni cati on r ( 2 ( n
Conference | 00%‘% Eﬁ?g% Ir&%aes%;% %tnﬁ%ll us lle t%lvﬁ %o%@ﬂ%@@ &)Oum ?"I)lllec%ge
conferenced in e bllshed C bet ween a nDbll t el ephone
(108) and one &%M@P Hisreatlc In i ?%ﬁowﬁer/&g cg'#smcqw«ﬁeg% regQte Eqnhow i s
an existing call between nobile tel ephone (108) and a first renote

t el ephone (162)(163&)calsongrercepilimdeaddt IdRY aecwa,tdﬁdentr\em@dat@ph;q@ndn@ NBaRa)

to office tel ephone nunber (160). As a result, a call Cis established
bet ween t he vi rservat (]119).nThiabalﬂmllMﬁ)bisdreert(el(Bphm&uétm (102) poplade tht viduah a

terminal on hold and to place a new call B to a second remote telephone number
(162a). Call B, is then immediately conferenced with call A, as shown in Figure 6B.
As a result, mobile telephone (108) is in communication with both remote telephones
(162 and 162a).

(3) Incoming Conference

[0072]  Figures 7A-7B illustrate how an incoming call can be conferenced in with a pre-
established call between a mobile telephone (108) and one or more remote
telephones. As shown in Figure 7A, call A is an existing call between mobile
telephone (108) and a first remote telephone (162). A call B is placed from a second
remote telephone (162a) to office telephone number (160). As a result, a call C is
established between the virtual terminal and mobile telephone (108) in parallel with a
TIEP package for calling line identity. From the perspective of the user of mobile

telephone (108), the new incoming call is presented as a call-waiting or queued call.
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TI EP package for calling line identity. Fromthe perspective of the user of

mobil e tel ephone (108), the new incoming call is presented as6dUNE 2005

call-waiting or queued call. 29 6 JUNE 2005 [0073] Assum ng the user of

nobi | e tel ephone (108) desires to include the caller from renote tel ephone

(162a) ign7spe Q&‘@Qﬂnﬂ%hﬂﬁnﬂﬁ LA hBile Eéﬁ@phuﬁ@r(mwpdb%ﬁe&ﬁﬁlmdde {48 caflep HonpPed
r

in nore detail late erei n) into nobile tel ephone (108) an indication that
t he second call haul (
application &é‘e% f%H:pf)Io iﬁ'ﬁ? g'% @%C'%)g sesral‘t o ht%ﬁc'\‘/lgil(rf enpg{es 85 %e

i ncl ude” reques Vi, a TI EP erver (110) via t dat channel .
As a result, ﬁeﬁcrt’eeﬁén BBH 5‘&5 1B heran) T80 |f%°b§‘§dF1F%‘EH“éd1$§ 40hig ’ﬁﬁ‘é‘?ﬁ
nunber, answered at a virtual term nal, placed on hold, and conferenced
with call A at thtseopnd calkar shewldibaancluded: sAs@q@sechémMBXd@wmb(?éB) applicagen e
7B. The result wthin PBX (102) is shown in Figure 7C. [0074] Figures 7D
and 7E il ustr domletihm embde whkiepiont (@08)ewends actvonfpramt Iblind datludstoiequestuiider
162a is rejected by the user of nobile tel ephone (108) Specifically, as

shown in Fi gur erTEP.bacRtd MBX Serdbr @10FVia 6L 824 bhaAmdl. Cﬁ&h?es@lta@cﬂl €if EprsécP”t
the sequence that occurs for a new ' ncomng ca C, again, Is

preferably pr e%%ﬂ%ﬁ'];]i]a i8Fe dreGRl lt? Rl th'aﬂtgm rﬂi?% » E\P reH%ﬂ vﬂfn prBin 1, placed

t el ephone (108) erring now ebusegI pbit e .
t el ephone (108) fails t C cal e ropped. This w
Fesurt i cal a8 igrad catléwwﬁ@ﬂ&he@élpﬁoﬁbﬂmwahmrmvnaﬂt P gequeppeds 1 o

voice-mail, as mght be the case in a typical office environment. (6)

Conference - LdkpicrariniFigusanB. Tborsplt migin BBX (0vsshevadgligwe7Cn whi ch one

of the conference participants, nanely renote tel ephone nunber (162a),

drops ofi0747 t Hégwen{78r emt FEcillubtratd mhet biss whze thdVBw iaesmidg dalllAdmi femote

alerted to this fact and in response, sends a "conference party |ost"
number 162a is rejected by the user of mobile telephone (108). Specifically, as
shown in Figure 7D, call A is an existing call and calls B and C represent the
sequence that occurs for a new incoming call. Call C, again, is preferably presented
as a call waiting call to the user of mobile telephone (108). Referring now to Figure
7E, if the user of mobile telephone (108) fails to answer call C, call C will be
dropped. This will result in call B ringing at office telephone (160) until it is diverted
to voice-mail, as might be the case in a typical office environment.

(6) Conference - Lost Participant
[0075]  Figure 8 shows a sequence in which one of the conference participants, namely

remote telephone number (162a), drops out of the conference call. In this case, MBX
server (110) is alerted to this fact and in response, sends a “conference party lost”

signal via TIEP to MBX client (208) via the data channel. As will become apparent

in the description of the Graphical User Interface for the mobile telephone of the
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signal via TIEP to MBX client (208) via the data channel. As wl| becone
apparent in the description of the Graphical User Interface f6JUNEE20@D | e
t el ephone of the 30 6 JUNE 2005 present invention described |ater herein,
the I oss of a participant froma conference call preferably results in a

visual cue to ﬁé‘seﬂtsﬁﬁzexﬁfong&?éﬁlﬁdtlﬁﬂeﬁﬂa‘éﬂne el BS of ﬂ&rtﬁgﬂﬁﬁfrﬁﬂlcz? confg'cﬁ&

Participant [0076] Figure lustrates the case of nference cal

whi ch t he user hone 10 desi r 8ss rop a

parti ci pant froﬁ!ltpﬂg rgi’ﬁfrgsuitﬁg a lgF?l(c ?‘%tg? u?%aﬁn%ok%%g {1)6§gt hi msel f
initiating the dr m the _conference call. In this case, a "drop
conference party" M%Mﬂ%rdance with TIEP from MBX client
(208) to MBX server (110) via the data channel. MBX server (110), in turn,
causes [BX6] ( 1Figure § idustrates iee qaag of xiqudgrenderndll gmwbiethishre viee ofimebilofelapbbid e
tel ephone (108). In this case, renote tel ephone nunber (162a) is dropped.

(8Forward Cal | (LO8)7dékirds tgWwxpsessl) Arapng pdriiBiphht! fusih tiad eoniersh@rcallnaier thgn ¢k |
can be forwarded by nobile tel ephone (108). As shown, a call Ais placed

by renote tel eeiaﬁrwpaﬂvmemﬁﬁaﬁng the Rbp H6R ﬂlelc&ﬁ&iefea@e BUTORY th{s1G9), -a “Wop S

the case for any incomng call, a phantom call Bis placed between a

virtual termn e | el
with this, cal %PH%%“ ngaﬁg é&%%g &?or nac{%#%aﬁlc% gltzlgf@@fffé)[%%ﬁégg Cshee?lt Eﬁ)ﬁ?h
to I\/BXcllent ( ) via Povr t he dat as shown in

Fi gure | OB, aéﬁg% ?Févetrt{l E‘f H‘Bb‘?hia%“ IQ%%SFF@’G(T @g@ WA AR, F%PSF%P% d
the call to another nunber, jthe user enters or indicates such a desire
via, e.g., a gra®hitearopbe particinant mdicated byshe nsps @f pwibdejslenhode (118).VBxthis
client (208) application | oaded on nobile tel ephone (108) generates a
“forward (x_no)casel tdnidie tatephode himaberi($62¢ it dryppedt he dat a channel

(8) Forward Call
[0077]  Figures 10A and 10B illustrate how an incoming call can be forwarded by mobile
telephone (108). As shown, a call A is placed by remote telephone number (162) to
office telephone number (160). As is the case for any incoming call, a phantom call
B is placed between a virtual terminal within PBX (102) and mobile telephone (108).
In parallel with this, calling line identity information is sent from MBX server (110)
to MBX client (208) via TIEP over the data channel. Then, as shown in Figure 10B,
assuming the user of mobile telephone (108) wants to forward the call to another
number, the user enters or indicates such a desire via, €.g., a graphical user interface
(described below), and the MBX client (208) application loaded on mobile telephone
(108) generates a “forward (x_no)” TIEP command that is sent via the data channel
back to MBX server (110). Then, as a result of receiving such a command, MBX

server (110) causes PBX (102) to drop call B between the virtual terminal and mobile
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back to MBX server (110). Then, as a result of receiving such a conmand,
MBX server (110) causes PBX (102) to drop call B between the GiJUNEROOS
terminal and nobile 31 6 JUNE 2005 tel ephone (108) and to forward call Ato
t he destination x_no that was passed from MBX client (208) to MBX server

(110) (9) Tr aQélE on%?ghéc)@[a% f?ﬁ‘;agﬁ taP Altjopthé”agstﬁa%ﬁoﬁ 5{' ﬁ@{l{aﬁhﬁhfﬂgﬂe@fﬁﬁl !

is transferred T n acc nce w present 1 nvention S sequence,
referring first 11A, cal | s pre- established between m)bl | e
t el ephone (108)Mf3%e 3%{2%}%8843&56%“@8,- in accordance with the preferred
enbodi mrent of the present invention, the virtual termnal within PBX
(102). To t ransf ef2)ilisansferLall 5 " conference blind add (o no)" conmand is
sent from MBX client (208) on nobile tel ephone (108) to MBX server (110).
This cH9T8hd dhagees 1MBXaskliBrillpsted) how < onll ds draosfeired i faccedinst epitio nke
(161) corresponding to the o_no nunber that was passed to MBX server (110)

via the data ?ﬂ@@ﬂﬁiﬁvelﬁnﬁ@ thehisc uafiencRD edferging Firsiowpkigh@, 11M8% 84T Wels F[ﬂrélo)
causes PBX (102) to drop the nobile portlon of call A as shown in igure

11B, thereby | %@Mbﬁ&e@'ﬁkﬁ@e@ﬂ%ob‘il@@@& e (t r? ofUtRfer fg%@?h@”ﬁa&'af‘daﬂéé |1 ce

tel ephone nunber (161) (along wth term na n ¢onmuni cati on

w th each ot her ere ef fecti,n h cal | r.ansf. unc . (1 L sten
" Eorvard [dﬂ%ﬁ 5%F 4 eRuRSat OF (i orpsent WSS theLithah ey Wi be
li stened to an forwarded as desired, all from nobile tel ephone
(108). Ref erri?f’ X?ﬂ?{) dhig sall, a zronlsence bliad @dd do.aon, rejamapd st
call Ato office t el ephone nunber (160). As is the case with all incom ng
calls, a call Hrdns MBXabli¢ns {208)oen weehileatelephonea(108ptoiMBK server (110). This

command causes MBX server (110) to conference-in office telephone (161)
corresponding to the o_no number that was passed to MBX server (110) via the data
channel. Once the conferencing is complete, MBX server (110) causes PBX (102) to
drop the mobile portion of call A, as shown in Figure 11B, thereby leaving only the
remote telephone number (162) and the office telephone number (161) (along with
the virtual terminal) in communication with each other, thereby effecting the call
transfer function.
(10) Listen In - Forward

[0079] Figures 12A-12E illustrate how an incoming call can be listened to and then
forwarded as desired, all from mobile telephone (108). Referring first to Figure 12A,
a remote telephone number places a call A to office telephone number (160). As is
the case with all incoming calls, a call B is established between a virtual terminal
within PBX (102) and mobile telephone (108) and, in parallel, calling line identity

information in accordance with TIEP is sent to MBX client (208) via the data
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wi thin PBX (102) and nobile tel ephone (108) and, in parallel, calling line
identity information in accordance with TIEP is sent to MBX clé6iJUNE 20@8)
via the data 32 6 JUNE 2005 channel. Assum ng the user of nobile tel ephone
(108) desires only to listen-in to the incomng call, rather than
answering it, t X ( olgcnc] X
server (110) wézii&gﬂ? égédg‘ﬁ g%anne?) ﬁ'ﬁ?@&c%{?bg@egqg@ c?%s{&@onl)g {lgmt the?
bet ween virtual, termn ffice tel epho furth

oal1's B and- C iptsiaE Eahraer fah 6 Stsedh endndr digh ?@%&?wé%%@%?wgb]
Then, as shown in Figure 12C, calls C and A are conferenced together and
the nobile porqopﬁlhﬁngf ‘OCMIQX server phlpbyia theedapae ghnpel. o Ehisrguwesiancat] Guicebe 2D,
is that call Ais the "live" call and is established anong renote

t el ephone nunbeaged ®2iweeonvittipd termimab hodeffict 1dehhoan G0k end furtheatatsey calls B
within PBX (102). [0081] Finally, having received a listen in command, as
shown in Fi gur endZBro tealohfefericed tdgether, a§ Shovarindlgire 12Be nunber that was

included in that comand, as shown in Figure 12 (11) Listen In - Intrude
0082 h
1 ust r 8 e *ﬁl.%?g%@g@ PUSRE P WD b e BHHGAR EQophink BaREHBERE

EEL?"ESZ%&%‘RSL@%@%%&? @m oo st 55, Sfur ol Hgbie 1, éﬁtﬁaﬂgﬁlﬂ&w s
nobi l e tel ephon?lvp ‘) si.np un-nutes the nmobile portion of th
o]

conferenced cal'l Wlapst@lﬂgh%yp%g {e&"é"r)ﬁéﬁﬁéon%mw@eﬁ(h@)aﬁfﬁﬁ@)ﬁﬂlﬂﬁlp@e
TI EP command, thereby becom ng an active participant. [0083] Control of PBX

(102) by MBX sdié@rand thoyirtpaedmdnadodthipPBXhdd2usi ng t he fol | owi ng
exenpl ary conmands that are standard comrands used by the vast nmajority of
comrer c[Gusly avEndlBhhevilBigseived a listen in command, as shown in Figure 12B, call A is then
redirected to the number that was included in that command, as shown in Figure 12E.
(11) Listen In - Intrude
[0082]  Figure 13 shows a sequence, which is an extension of the sequence illustrated in
Figures 12A-12E. In this case, if the user of mobile telephone (108) desires to
intrude, or become a participant in the call that has been placed by remote telephone
number (162), then the user of mobile telephone (108) simply un-mutes the mobile
portion of the conferenced call locally at the mobile telephone, or via an appropriate
TIEP command, thereby becoming an active participant.
[0083]  Control of PBX (102) by MBX server (110) can be accomplished using the following
exemplary commands that are standard commands used by the vast majority of
commercially available PBXs:

- Make Call

- Answer Call
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- Make Call - Answer Call 33 6 JUNE 2005 Clear (End) Call d earJéﬂDr 08&
Connection Deflect (Redirect) Call Transfer Call - Conferenc JENE 2005
Hold Call - Retrieve (Unhold) Call [0084] In addition the relatively sinple
commands above, the present invention preferably configures a set of
virtual termnals in t-hecféB;qE,;a(yujangur ed in hunt groups to which a PBX
phant om nunber can be assigned. Thus, as can be readily appreciated by

those skilled in the ar LEn Y very minor configuration changes
needed to have a convenF}cgﬁgﬁ{og}Sg ogg{r}%te in accordance with the

princi ples of the present, lhvepti.on cg[)" 085] The present invention not only
ext ends conventi onal IjBXthﬁ%ﬁﬁ%%Eﬁcpt 0 a nobile telephone, but because

nobi | e tel ephone (108) can be programed via an application |ayer, a
si gni fi cant nunber of -ot W&nsﬁeégﬁlﬂir es associated with PBX and general
usability functionality can also be provided to the user of nobile

t el ephone (108) and/or ChefewoopEal/ or gani zati on with which the user is
associated, as will beconme apparent fromthe additional description bel ow.
[0086] Figure 14 ill ustrHorsCah exenpl ary screen shot that m ght be

di spl ayed on display (202) of nobile tel ephone (108). Display (202)

preferably inplenents t OREﬁievég.'jﬁﬁJ'iH)fdﬁrl‘lC“ onality whereby the user can
sel ect particular itens by touching or

[0084]  In addition the relatively simple commands above, the present invention preferably
configures a set of virtual terminals in the PBX, configured in hunt groups to which a
PBX phantom number can be assigned. Thus, as can be readily appreciated by those
skilled in the art, there are only very minor configuration changes needed to have a
conventional PBX operate in accordance with the principles of the present invention.

[0085]  The present invention not only extends conventional PBX functionality to a mobile
telephone, but because mobile telephone (108) can be programmed via an application
layer, a significant number of other features associated with PBX and general
usability functionality can also be provided to the user of mobile telephone (108)
and/or the company/organization with which the user is associated, as will become
apparent from the additional description below,

[0086] Figure 14 illustrates an exemplary screen shot that might be displayed on
display (202) of mobile telephone (108). Display (202) preferably implements touch
screen functionality whereby the user can select particular items by touching or
tapping a stylus or other pointing device (e.g., a finger) to display screen (202). Ina

preferred embodiment, several screens are easily accessible by arranging the screens
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tapping a stylus or other pointing device (e.g., a finger) to display
screen (202). In a preferred enbodi nent, several screens are 6J4INE 2005
accessi ble by arranging the screens 34 6 JUNE 2005 in a tabbed

configuration. In the case of the screen illustrated in Figure 14, there
are tabs assigpedafiRl ceRfigidstich. IHitA case A khe SeR%eR ill@dicdsn ¢ 14 [HE8 Gle
Figure 14 illustrates an exenplary contacts screen in accordance wth the

pr esent invenhgé%%ssikﬂe@fog&ﬁ{ﬁtggeaﬁl,g{miolgdggﬁgggeg?%%h person or conpany, etc.

that is entere e contac [ contact information
and, in icyl.ar, telephone nunbers via which those contact. an be

cont act Eﬁ’,%%and Hyc c]én’c“é'g‘t‘a‘Fﬁ &R cXEMPpIafy (Ontacts, sFTesns Ht a%ﬁ?&‘?aé'%é‘ﬂﬁlo ISR t h
the al ready existing contact |ist on the nobile telephone. In accordance
wi th the pref erifedtiepbbui pfarredfentiodimambagh peraomeer ¢ospany rréc. thes éy ens¢rediisbi | e
t el ephone (108) can sinply double tap a selected contact on display screen
(202), which withé¢ cehentst istninohudte falb| gonpace deformativen and,mor @attielaph ehephone
nunbers for the selected contact. In a preferred enbodi nent, the displayed

tel ephone nunbfinbess (ACWhicANBEH EdifaciPbad Be l@h@BRANEnd UBLortset list is fully
automatically dialed and the call connected in accordance with the MB

control descriRadq;aRRyeng Eﬂ%ﬁ%miéh%{ﬂiéﬁ)ﬂrﬁ S%vlfigﬁ c&gfctqﬁ glna eURdBHe t he

dial tab. In this screen a pad I'S splfayed al'ong wth sever al

pr epr ogr anmed eed dialin eys 03)..1f .dial . .pad 501) i s enmpl oyed

Phen mobi 1ot el EERSHE: {3 BB with s Bieersd EaPpaBiRaLoly preseatontitenbs)

is tapped. |If a speed-djalin ke¥ %1503)_ is tapped, then nobile tel ephone

(108)  pref er adis§t phimebiletedaplione (1083 cas simpdy danble yap » selectediooniactton displaxal |

button (1505). If the internal dialing check-button (1502) is selected,

t he user can disateens(20g), twkich i willewhah tHemlprefgraplyapreséntt bme BBXnows teldphone

dialing fromthe office phone. If the internal dialing (1502) check-button

i's not sel ect echunitRes 146 e seRBted cahtattS NG pkdlerrd @b limeniPiht Qisplayed telephone
number is then tapped and mobile telephone (108) is automatically dialed and the call
connected in accordance with the MBX control described above.

[0088]  Figure 15 illustrates the display under the dial tab. In this screen a dial pad (1501) is

displayed along with several preprogrammed speed dialing keys (1503). If dial pad
(1501) is employed then mobile telephone (108) will initiate a call once call button
(1505) is tapped. If a speed-dialing key (1503) is tapped, then mobile telephone (108)
preferably immediately initiates the call without having to tap call button (1505). If
the internal dialing check-button (1502) is selected, the user can dial using the

internal dialing plan of the PBX, as if dialing from the office phone. If the internal

dialing (1502) check-button is not selected, the user can dial using the regular public

dialing plan.
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dialing plan. 35 6 JUNE 2005 [0089] A user of nobile tel ephone (108) can

al so access one of several registers that are updated in the fd 200ur se
of usage of the system and service provided by the present invention. One
exanpl e of a register in accordance with the present invention is a mssed

cal I r egio%bﬁr , R9s&"GWRobile RIPHOEe 1D8) Sk 1B A8 T8 of CRPErHN %h@is@é?ﬂ it Q'S
the tel ephohe nunbers and preferably also a nane of a party ose tel ephone

call was m ss e . il e o) 1 { f or
robi 1 et el ephahdef IR BE nofindl coall® Br Sl CLP RS ehr B (0Re RURIALD T e
registers, including, but not limted to, outgoi nga cal I.@ ﬁmd incomn
calls, are prefPé‘?SSBﬁlgv%rﬁ’SEe “"*F?‘%HP]ﬁogﬁF‘Pgl%‘vbﬁ FERAnce gty the presqnd inyigption

there is also an option (1603) for selecting whether to show the times of
the cal |l s st or d8ajmissedecall dggiste ras 5oy iny Figieed16. Brdhed ragister qaptusss andrséares er s
of calls may al so be stored and/or displayed as may be desired for a
particul ar i nplteereakphibne numbers iad prefembly alsw antamenof § PAGOWhbse tetephone call
alternative quick dialing nmethod, call button (1505) is preferably

programmed to waUsssstdebdcatde, did! arbbletephde Q68w givrded B i@ Mobile
(1701), and if call button (1505) is tapped again, the |ast dialed nunber

s aut omat i cal lieglkeflos) fwkMEuCoP Rhiketl WHRRGS R, IS HPHEPSE oL bAL

t he user wi shes to cal hen e user- may choose from a | i st
(1703). Once the.desired telephpne nunber or party is | ect ed | |
but ton (1505) 1efBpdeY pb AR aeRaE cal «tunt adfs, Feaially stosen
Figure 16, a user of nobile tel ephone (108) can al so access a _voice
nmessage i ndi catffem povkl glowniseny (WAPoh Preferpbis there éul alsaderd iopiemy603n fepen
envel ope when the voice nessage indicator |lanp on the office tel ephone is
lit. Wen the welecing whetherge showi thatinreslodinire callstsiredif ithe aregisteepding @idwadnot
lit, the button displays a closed
Other details of parameters of calls may also be stored and/or displayed as may be
desired for a particular implementation of the present invention.
[0090]  In an alternative quick dialing method, call button (1505) is preferably programmed
to cause the last dialed number to be displayed in field (1701), and if call button
(1505} is tapped again, the last dialed number is automatically called. If the displayed
number is not the number that the user wishes to call, then the user may choose from
a last dialed list (1703). Once the desired telephone number or party is selected, call
button (1505) is tapped to initiate the call.
[0091]  As also shown in Figure 16, a user of mobile telephone (108) can also access a voice
message indication button (1504) which is highlighted and displays an open envelope
when the voice message indicator lamp on the office telephone is lit. When the voice

message indicator lamp on the office telephone is not lit, the button displays a closed

envelope, as pictured. The user of mobile telephone (108) can click on the voice
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envel ope, as pictured. The user of nobile tel ephone (108) can click on the
voice 36 6 JUNE 2005 nessage indication button (1504) to dial @&JNEROSo

t he PBX voi ce nessage system and the client al so provides a mechani smfor
sendi ng pre-configured DIMF tones to automatically log on the user to the
PBX voi ce nessagl : ] NGHT r shot
i pl ayed by MRSt ftin b AL Got e IS DI SRe Bk S8 2,
previously expl ai,ned,..t he present invention.provides full call.l lin
Pent 1ty (Cul ) THABS Hisn SO ROTHRS A/BRbisPLiE SRRE arcontinud DTN ok fo o
this information is preferably passed via data path (152) before a voice
connection is Wﬁﬂmﬂ}lcéglf%Iqﬂs‘ﬁ‘éﬂs%&mé@@xYfé%ﬁf'sﬁgngé}’%ﬁﬂone user and a
caller. In a preferred enbodinment, MBX server (110) or MBX client (208)

i ni tiat §¥93] pulHfigere dBrsbevsay examplanystwae shat disptayeh by MBS ghen (20§)@RMe time
dat abase | ook-up and/or native contact list |ook-up whereby full contact
details of the adhéiniggRall isyreteieddidANGreRioGEYRAFININBATRe pBht inviehBorC prdvides

di spl ayed to the | ocal tel ephone user. Accordingly, the present invention

provi des a par t,g l(l;laﬂ’ilhgyi_ny %&fr.ﬂh;v@gjnl;rnzﬂﬁﬁﬁgﬁ QOtht GRIGHE SIWHORE DX le%fftﬁagﬁtrﬁgﬂ y

in a nobile comunications e [ user can rmt the ca t he
i shes t in. . Fi 18 .al h . L nf ti dj.

of “the oLl i nrdinacuiaimelts i RRIEROR SRSy BAFRISY helol 5%t sprrcliahs ™
call button (1502@; [0093] To reject a call, the user taps_a hang up button
(1801) in the iHdeH pyjatlished Betgem the mobile fslephanc user end Gosalient In arpseferiethg

up button (1801) is tapped, the incomng call ceases at nobile tel ephone,
but the call combodieentaMBX eermesddDhoeMBX icliew (208)cipitiates,a pubdid diwictoey ori | |
if available. O course, the call is also preferably placed in the

appropri ate registoarer frelatidrat anagemente(GRM) dstabise hbolb&%fiﬁ_aﬂof edtivd 064t 18t
significant feature of the present invention is the ability for a nobile
tel ephone user jook-up whereby full contact details of the calling party including a company name
and title can be displayed to the local telephone user. Accordingly, the present
invention provides a particularly useful call-screening feature whereby, especially in
a mobile communications environment, a user can limit the calls that he wishes to
engage in. Figure 18 also shows an exemplary information display of the CLI
information. To answer an incoming call, the user simply taps call button (1505).
[0093]  To reject a call, the user taps a hang up button (1801) in the incoming call screen. In
a preferred embodiment, when hang up button (1801) is tapped, the incoming call
ceases at mobile telephone, but the call continues at the associated office telephone,
and voice mail, if available. Of course, the call is also preferably placed in the
appropriate register for later retrieval, as might be desired.

[0094] A significant feature of the present invention is the ability for a mobile telephone user

to forward a call and establish conference calls as though the user were using their
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to forward a call and establish conference calls as though the user were
using their 37 6 JUNE 2005 conventional PBX-connected of fice t&lJ3%GE2005
Referring still to Figure 18 two buttons, (1803) and (1805), are provided
for these two features. [0095] Figure 19 shows an exenplary screen that is

presented 10 a WaGniHANPBRLMARELILLEAR (ebBOR. RefbRRROi RPFEddrd OB IWo
the dial tab is presented to the user to give the user ‘the oppoOrtunity to

choose a party ce the telephone
nunber is sel ecbtu?ta}wgf%dggscf?@fbﬁfmrﬁgv\g\%&r)% E %%é‘b‘%h is tapped to

f or war dé@% cal | B the tel ephone nunber can be sel ect ed VI§ di al
pad ] s 5‘&6&93? OY%)£R BFREmRIAT GSTeeh fhag 1y pIesenieqt9 @ usewhangggigrd Ruiton
conference caII is preferably initiated by tapping conference button (1805)
(Figure 18) ard@303)dutapp@l Sperificelly thesdialtale seprpdeatey te ticamsor torgier the serdhé |
tab when a conference is desired. In this case, participants in a

conference cal loppoRuiitystoechcab®agpartyi tbhwhdie thé 0Fller Rhduld dehfobkardb® Once the
partici pants has been connected. To add a participant, the user taps add

partici pant bUttEl‘éﬁh&n%OHHbe@rlQ sBleeell S8 Yid1d %Wdlljafor{vblduﬁﬁt&ﬁlt @oa ) 1sFla% Ef o 19
is presented to the user, whereby the user can select a telephone nber

associated wt ed nfer o) p

(1501) " speed don e SR AT SHHCIE| ERFFork it AR o et g lypad

i ncomng call al can onf er an on-going call. Wen the

i nconming cal | %ﬁ(ﬁ)@c@‘?’%‘gg aﬁl‘f’“@ﬁ‘ﬁfﬁ@g?%‘i aelﬁﬁtdﬁg Iish08), the user is notified

and given the opportunity to tap add participant button (2001) to connect

the newl®%6] t A chrfereaemeal @rm@fe@alyl initpiedbor tappipg cenferepes buttandd e, (Figure

i ncluding the newly added party, are listed in the call tab screen |ike

that shown in Hi8yuamel PipureAt20aillustratoe ant semypday sfeennohder ethe etadlp abnevhed 08)

can drop a participant in a conference call by tapping drop
conference is desired. In this case, participants in a conference call are listed along
with the time that each of the participants has been connected. To add a participant,
the user taps add participant button (2001) and a screen like that illustrated in Figure
19 is presented to the user, whereby the user can select a telephone number associated
with the desired new conference participant via dial pad (1501), speed dial buttons
(1503) or last call list (1901).

[0097] An incoming call also can be conferenced in with an on-going call. When the
incoming call is received at mobile telephone (108), the user is notified and given the
opportunity to tap add participant button (2001) to connect the new call to the
conference call. Preferably, all participants, including the newly added party, are
listed in the call tab screen like that shown in Figure 20. At any time, the user of

mobile telephone (108) can drop a participant in a conference call by tapping drop

participant button 2003.
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partici pant button 2003. 38 6 JUNE 2005 [0098] Figure 21 shows an exenpl ary
screen shot presented under the note tab. In accordance with 16@1&335&“

invention, a user of nobile telephone (108) can take a note during a call
by tapping the note tab and then tapping into note text area (2101). Text

can be f IEd RSB0 P skEWD Rl BxdMRBGNE@6ekrt ShdthBrebtaidd Qhd@ fRAKAEIR@E. In
recognition program The conpleted note is preferably auto-saved at the

end of the call_ ver C S r ' or ed to
after the call Has Pé%n‘%ﬂ?:g% g%"g'&.%ﬁ“@%“v% &g%%ﬁﬁb@b%éﬁg@gﬁé 35‘%&? n?éigt en
tapped to save the, note. 099] As wmith st .personal digital assis S,
mobi | e t el ephorf@¥ 4881 %?ﬂ@'f - GRPIDE thictaletel and Then (BRRIAg IR O et a6 i
accordance with the present invention, such a cal endar application can be
popul at ed wi t h Ke&t eghlhenterad using ladieyegasd presentest torthe wsey @d avcharactgpisicpgnition
t el ephone (108), as well as notes that have been generated in connection
with such tel gpbgram. cdlhescompleted empd ds \prefedablyd autoisaveshawthel endFiofuthe &R, and
Figure 23 shows one of the cal endar entries after being expanded. In this

case, a note aggesdvat.efnotéidal dsepleRirgNP ®ae:daad lor a8dé fPaBdIONP call thak been
subsequent|ly possible for the user to search for previous calls by neans

of the native o3 %ﬁﬁ;‘&%v,iﬁﬁg&egboﬁ HINH AP (AO3Y U taieliflo BRRIpPEGE 0Nl i ol 2l

assistants. [00 escri SiC ctionality and

i npl ene {on techpi ques of e. present invention, the followng w.ll
descri b@ﬁ@ﬂ | | %Wﬂﬂfl@gfﬁ?ﬁ@agﬁl&tgﬁgﬁtﬁg@&% € te{eﬂﬂ"“ﬁr@@@rﬁredﬁ%n‘%ﬂb‘ﬂ?s a
[00101] The first and perhaps forenost advantage of the present invention
is that an of feakadyforppbicatitfied Ipracgordance withtheyipsesentl iyhwting, suetbar calgngar

whi ch people can contact that person. That is, since nobile tel ephone
(108) i s cont r gippBchtionl ¢canntet ebpulatby wWiBXtelephone calls that are made or received via

mobile telephone (108), as well as notes that have been generated in connection with
such telephone calls. An exemplary calendar is shown in Figure 22 and Figure 23
shows one of the calendar entries after being expanded. In this case, a note associated
with the telephone call is also shown. It is subsequently possible for the user to
search for previous calls by means of the native calendar search function provided
with most personal digital assistants.

[00100] Having described the basic functionality and implementation techniques of the
present invention, the following will describe still more features and advantages of
the present invention.

[00101] The first and perhaps foremost advantage of the present invention is that an
office worker need only have a single telephone number via which people can contact
that person. That is, since mobile telephone (108) is controlled, ultimately, by MBX

server (110), calls passing through PBX (102) can be routed to the office workers
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server (110), calls passing through PBX (102) can be routed to the office
worker's 39 6 JUNE 2005 conventional wire |ine tel ephone or to6iENK2POS

nobi | e tel ephone (108). Indeed, the present invention preferably provides
synchroni zed si nul t aneous ringing wherein nobile tel ephone (108) and the

nobil e tel epho%nﬂ&ﬂfonﬁl Witk @ink ItE18pIRInE | of Qo HRY/RR RSl tElePHoxﬁt(lb BE RRIEE, there
when an incomng call is recei ved thereby permtting the user’ to answer

Fedirocti on_of r{‘ﬁ%htc%fﬂ’%ﬁ@ Bt @“ﬁoneﬂf@%ﬁ%&ﬁzéﬁ% el %Q“r“ﬁ%ﬁ“%vhﬁ%er
automatical ly becapes. a, use d busi ness nu er hoth f

recei vi ng |%C6H?Cln‘ge Qppgneahc?%)e ainog ‘F‘PthﬁP? HFFr%f WEELYS ‘ch%éﬂ? one

Al so, there is no need for the user to continuously m)dlfy forward
settings at thdinesy th sametime vdsRdRdncaming iall isfeaeivedakasely parmifting the user
mechani sm can be statically configured. [00102] Another feature of the
present inventitoranswer thercaldyhae swost loenvehizne withoutshdvivg to maeigdly afnfigutel a
calling line identify information, which can be gl eaned fromany nunber of

directories or datathianess tiat cARN BEmAGHES 986 s Cbtibfe diffieCt el Pﬁé&mdﬁﬁﬂé}”

nmobi | e tel ephone (108) or via MBX server (110), or even directly fromdata

network (114) Oag@orgamaﬁ,%@omst dk eéﬁﬁ@lg%ﬁﬁﬁeﬁ?bor i HuiBEY B E&h(fgo}%cwllﬁg

preferred enb a user ess

M ft Qutl aok h d th the ad es kof ITDbI
Lel ephone ( 108)C{HBEGaH ndi i Pliseabotongant Falkoy At R SR

conmuni cati on vm th PBX 02), even if nobile tel eﬁhone (108) is not
pover ed on, MBXhgusajde C?Iﬁmpuslsmp iigforvig setingy atdhe EBHY office talenbroe.ias(thoe)
can store calls that have been nissed and when nobile tel ephone (108) is
subsequent |y pcoienkancous tingingrmseledisontan berstaticaliyt configuredn be updated in the
call register of the nobile tel ephone. O course, this feature is
[00102] Another feature of the present invention, as already described herein, is the
receipt of full calling line identify information, which can be gleaned from any
number of directories or databases that can be accessed either directly from within
mobile telephone (108) or via MBX server (110), or even directly from data network
(114) (e.g., LDAP) without even accessing MBX server (110). In a preferred
embodiment, a user’s address book, stored for example, in Microsoft Qutlook, can be
synchronized with the address book of mobile telephone (108).
[00103] Also, because MBX server (110) is in constant communication with PBX
(102), even if mobile telephone (108) is not powered on, MBX server (110), SMS
Gateway (116) or GSM data-network (106) can store calls that have been missed and

when mobile telephone (108) is subsequently powered on the missed call information

can be updated in the call register of the mobile telephone. Of course, this feature is
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40 6 JUNE 2005 al so effective when nobile tel ephone (108) is o%t [ﬁ\t[ErZﬁl{)]sge
of nobile tel ephone network (106). [00104] Al so, because of t d
functionality provided by MBX, it is possible for a user of nobile

t el ephone (108) to listen in on voicemail that is being left by a caller.
This gives t helssseffecive wlen mobit a¢lbshivae (108) ist e e p@apt Wi hybileo taléphend upt
and answer the <call as desired, thereby sinulating home-answering nachine
behavi or. Agai methdtk§iod)unctionality is made possible by the close

associ ation of MBX server (110) with PBX (102) along with the fact that

MBX cl i 08) on [ I 0 08.].S_ 11 iLcat.ion with NBX
sorver [EABIT D01 VARG efadsE °§@i%ﬁ?i@%§11§rﬂo‘alg%égg‘l§’é‘ﬁx f f%ﬁ?%sﬁile.( E@r,a) e
VDSP. [00105] Si.nce.i ncomi n | s.received at ile. telephone 08) are
passed t hr ough OfPSRile16isp ,Ong&ﬁ(?#)it@ llﬁtsm%ﬂv@fz%ﬁﬁﬁ’ét ks hoine R
connectivity with nobile telephone network (106), the call may still be
connect ed wi t h 8P tha gser of mpbilg deleplione i(h¥}) dhe eppavBRity & nderrypt BOY angwdr the
preferably attenpt to re-establish or reconnect nobile tel ephone (108)

with the call tdaHtasidesistd, therelpnsiendaiohgviicnte-R8Xefild Maching behavibat Aghid, s
possi ble, redirect the call to the user's voice mail box, or alternatively,

a switchboar d.fufgoRhIRY! 9U4sddé SOsRIbRI BEthe £1BR Wsbéibddn bEMBRAER (D) VB
(102) is kept in conférence with the on-going nobile telephone call in the

event it is “eﬁ?gﬁ’(‘lion%ta n rv?ftl?ﬁ{ealg%ti &0 VB Slfe'ngEzqsgggxroqgﬁ%qi1§%&t%§xfo§16ﬁ@§g}s? th

(152) provides _ e Identity Inrornatl _ ('108)
I out et iR DL KRN0 ) BB b SIS s B
particularly us(%zu)l, i.g!ht?lg V?)Sul’s.er is busy at a neeting or on another call.
[00105] Since incoming calls received at mobile telephone (108) are passed through
PBX (102), even if mobile telephone (108) loses wireless connectivity with mobile
telephone network (106), the call may still be connected with PBX (102). In such an
instance, MBX server (110) will preferably attempt to re-establish or reconnect
mobile telephone (108) with the call that is still connected with PBX (102) or, if that
is not possible, redirect the call to the user’s voice mailbox, or alternatively, a
switchboard. As previously explained, the virtual terminal within PBX (102) is kept
in conference with the on-going mobile telephone call in the event it is necessary to
re-establish the call.
[00106] Because data path (152) provides calling line identity information o mobile
telephone (108) without there having to be a connected voice path, the present

invention also supports forwarding a call without ever answering it. This is

particularly useful when a user is busy at a meeting or on another call.
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41 6 JUNE 2005 [00107] Anot her benefit of having nobile tel ephone (108
being closely related to PBX (102) through MBX server (110) i$X 20
nobi | e tel ephone can now be used as though it were a conventional wre
line office tel ephone in the sense that the nobile tel ephone user can

choose F(ﬂ)l@ﬁ the i ARIIRG! beabBRf br RWIRE mabiR! ti:léﬁhdiﬂe 0B} 8tink clostHPRPtEE G DY
virtually all PBXs. For exanple, instead of having to dial a ful'l nunber

of an office c : i | ' '

Four i ve di g troosfo ey JBpksEnt £ MG IBE AR b o Bl used
Simlarly, MBX client (208) can be conf.igured_such that the user nust, dial
a "9" in order alsot'h%g!’egsw%t‘)ﬁ %ﬁ?%‘ieaemrﬂ? are g piage KlaPhotfg i theepense, that the
preferably able to configure the ordering or organization of basic calling
data such as conetileiclsphane uspingas chposedp luse thetrternakgfortpwmeber disbing plaatthat is n
nobi | e tel ephone (108) is preferably able to conduct searches of the
several data rsapportts tyndrinadiyed] BBXsveFér. exiimpk, intad bf hayifgiocdialentalliduynbes
preferably applicable to both incom ng and outgoing calls. Al so, call

records can be dfrdnegiiet @En¥Mgub, théilﬁéﬂiﬁgtele?ﬁ&koﬁgéf cﬁx?lsﬁ‘ﬁﬂl?'?ﬁalrﬁaﬂﬁlg@i%rﬁigit
(CRM) systens. In the overall systemtopology (100) of the present

invention, ele . [ : . . ] a
preferred enbog:?( %rsllt%ﬁg?ét':ﬁ h%”%?le%gel c%ﬁh\?%eﬁﬁﬁgﬁf%ﬁ%@ﬁ‘@%@hf@# %%eg? %?TO ET MBX
client (208) can al so be 0 dto filter incom call s based ,on user-
identified cri tcg‘P?’S cg@b&g}“&sﬁw}g §¥e ‘H“S\Sf’,“u*éélllaéﬁdgr Hb?fﬂgfdg agess prpoytside .ﬂn‘For
exanpl e, the systemcan be configured to permt only a predeterm ned set
of cal | MYOBL pe ablAlthaygh gears anepicfgrablygblebicoafigut dstsderingimdycanination of
others are automatically redirected to voicemail. In this way, a user can
have a signifi dasic calimgriatacfuch asmtcomhctomee, timss obcatiBsac.bsdfiwate timcoppdiated in The
filtering mechani snms can be | oaded on either (or both) MX client (208) or
MBX server (11Gpebile telephone (108) is preferably able to conduct searches of the several data
records and notes as well, This searching functionality is preferably applicable to
both incoming and outgoing calls. Also, call records can be integrated with existing
customer relations management (CRM) systems. In the overall system topology
(100) of the present invention, element 120 (Figure 1) could be such a CRM system.
[00109] In a preferred embodiment of the present invention, MBX server (110) and/or
MBX client (208) can also be programmed to filter incoming calls based on user-
identified criteria such as time of day, calendar status or VIP list. For example, the
system can be configured to permit only a predetermined set of callers to be able to
get through to mobile telephone (108) whereas others are automatically redirected to
voicemail. In this way, a user can have a significant amount of control over his

accessibility to others. The filtering mechanisms can be loaded on either (or both)

MBX client (208) or MBX server (110).
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42 6 JUNE 2005 [00110] Another significant advantage to having nobile

t el ephone (108) closely associated with PBX (102) is the abil i6tJ}J1‘t152005
control teleconmunications services and, particularly, nobile

t el econmuni cati ons costs. For exanple, corporate users who are given
access {@1aopobile tﬂl(ﬁﬂé"toﬁlgnilfi@alﬁPWaﬂﬁ,QQEtoV\hdvlihg hifobifle e RPhohd(B0H)| ABsedAN
have their access to both donmestic or International call destinations

i mi t ed/ cont r0'%msfiwg{g?ﬁ){'E%d?l%iﬁ@%bhﬂ’?ﬂ&&n?ﬂ%l TR GRROUILBL flg, 2!

calls through t reuse’ the existing c screeni ng
functionality in th BX. . Th not only can | oyees be controlled with
Fespect 1o out BT MORYE It RT S5 T SRS LI JRTSMEO B
t hose enpl oyees .can now al so be controlled with respect to _outgoing

cal ling even i feivgfedecessdo adnahile delpphome dn aeqopdsnemwith thyopresent Bpventiqay ¢ap have
present nobile tel ephone users do not have access to true pre- negotiated
rates for tel eghaneacossaiediotlyidomesticony intembbomé cakhl destiptions lipstedicondralled, | s
very expensive when initiated froma nobile tel ephone versus a |and |ine

tel ephone,  espggdeaht pravepninveRam &6 enfblReaysting bhell RARS @tbug N URNPBR and
provides a way to bypass these nore expensive tel ephone connections by

channeling all fpbhd Feu%eihﬁl%%ﬂﬁ c@Pﬁ%ﬂi@ﬂh&ﬁﬁaﬁ RuehpEx P s/éngrpgic&g' Y,

assum ng the nobil e tel ephone e n roam ng, then all Tdng tance

calls initiated by the nobile telephone can enjoy .the lower . . .

t el ecomuni cat i GHS BT PE§°Iét\r/‘§}eldav5‘}lﬁgrqsgc%(ég(%tgﬂh@?a&"w Lﬁ"i M feiredinetffiches.
Al so, a nobile-to-nobile cal] between different nobile operators is
frequently si grfitVireamenty bubrRosexsrBploysEs ¢amapow halse e e9ntiolled cith gesmect to
nobil e-to-fixed and a fixed-to-nobile call, further reducing nobile

t el ephone cal | wignineellingoen i thenakhesingaseotilkatlcpiones nore costly to route
calls via the PBX than directly, it is possible wth the present invention
to conf@ig] t he cliSinilailp, prestne msgbilei felephertl Liserdldb afh Ivé RGkess to true pre-
negotiated rates for telephone connectivity. Long distance calling, in particular, is
very expensive when initiated from a mobile telephone versus a land line telephone,
especially when “roaming.” However, the present invention provides a way to bypass
these more expensive telephone connections by channeling all mobile telephone
communications through a PBX. Accordingly, assuming the mobile telephone user is
not roaming, then all long distance calls initiated by the mobile telephone can enjoy
the lower telecommunications prices available to PBX-connected wire-line
telephones.  Also, a mobile-to-mobile call between different mobile operators is
frequently significantly more expensive than the sum of the costs of a mobile-to-fixed
and a fixed-to-mobile call, further reducing mobile telephone call charges.

[00112]  In the case that it is more costly to route calls via the PBX than directly, it is possible

with the present invention to configure the client to route specific calls directly (not
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43 6 JUNE 2005 via PBX) by nmeans of the standard GSM cal |l routing

mechani sm This |east cost routing mapping is based on aut onat6i JUNE 2005

si de nunber recognition and the identity of the nobile operator and the
country at which the phone is currently registered. [00113] In addition, if

a corporation hgs ppagaly AREnd & (e ftAldea GBRI Ll fgutiﬂ%ﬁ?%ﬂgﬁl morTlgg'FeastV\? s

then MBX client (208) can be programre to operate ecte

MBXs so that every call .initi nobi el e e 108 i.s

nhocal | ini ¢ douing Buppind b8l ohoai cyEnl S SRR ricdapigph off Ergently
present invention is that users of nobile tel ephone (108) can now use
proj ect codes viHdbe mAPHS eperder and the pamEy @ghmhich t%@g@e 1&)‘?‘5{%‘81/ regdersd.ar e
then fed back to MBX server (110), preferably via data path (152), and
regi st ef@d18her e f orlnadditioa] if @@atﬂom’tionchas heeatagsrio diffea¢re patts eha soumtyecrretby
avoiding a charge to a corporation. [00115] The present invention, as wll

be appreci at ed vyrld, vaee MBXI didt (208) hvan et progammedl @OopdrﬁtevwlﬁwSaEctém%dal ch
dat a bei ng passed bet ween MBX cl i ent (208)/m)b| |l e telephone (108) and MBX

(110)/PBX 102, mBR¢i Qethai gv@r%'cﬁﬁrlﬁltl'aﬁﬁ'tgrhhobm 1 lohe 488 3s Jf?e%ﬁ@éjgo 1&LELY

i nformation technol ogy persohnel or othérs can tor t heé cal unme and
di stribution p%}t%%la f one or nore nobile tel ephone users. This can |ead
to m)re | everage | goti ating tel econmuni cations services and nonitoring
t he f(ﬁﬁ gﬁtter ns [ nd vidual s. [00116] Finally, the description of the
present [{HV2&hti on h mbé%% i yoety éﬁf““fﬁrq n‘ﬁ? iprgpent; ventioneis dhafgusers| efpmehide
calls placed to and froma nobile tel ephone that has programmbl e
capabi | ities. Helaphane, (10%ecasr oy aserptsject wodds where iniimingdtRpionedaits c lhose
contenplated to be enployed in the context of the present invention could
al so project codes are then fed back to MBX server (110), preferably via data path (152),
and registered there for cost allocation to the appropriate clients, thereby avoiding a
charge to a corporation.

[00115] The present invention, as will be appreciated by those skilled in the art, can
also, in view of the rich data being passed between MBX client (208)/mobile
telephone (108) and MBX (110)/PBX 102, provide significant insight into call data
records whereby information technology personnel or others can monitor the call
volume and distribution patterns of one or more mobile telephone users. This can
lead to more leverage in negotiating telecommunications services and monitoring the
usage patterns of individuals.

[00116]  Finally, the description of the present invention has been directed, primarily, to
extending telephone calls placed to and from a mobile telephone that has

programmable capabilities. However, the programmable mobile telephone/PDA

device contemplated to be employed in the context of the present invention could also
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44 6 JUNE 2005 be used for many other purposes. For exanple, enmail could be
forwarded and sent to/fromsuch a device, as described in U S.6JNER05
6,219,694 Bl to Lazaridis et al. Simlarly, the nobile tel ephone/ PDA coul d
be used as an extension of a user's office conputer, whereby files or

appl i cations t hatused dormuahp olhat gerposest Mo resempR, ARP¢H@H beCBRvAI8ed and sent
synchroni zed or mrrored on the nobile tel ephone/ PDA used in connection

with the pr esentB/ffd?%Fs‘ﬁ'éH £Qevi &1b%tl 1ﬁ g fi%g?tté SRkd4 By tg'(i_agﬂ' t al.

accessing the world w de web vi a ata pat accessing a

Connoat 1 vi Ly out BN e ?rwé‘l%gsﬁvﬁws@ﬁ&%ﬁ ﬁ%gse%pqs&geeﬁfe%w”ﬁwﬁ?.uaw s e

f oregoi ng functlonallty IS fferabl y all available on a single device
with a single rﬁs’mn%erowé?rs%ﬁ e§ 95 $pPlGatipRs thatare aanirul %twaoaélneausgéwp@@uter
[00117] The foregoing disclosure of the preferred enbodi nents of the
present i nvent icn Yeasynchreaizedvessinbed drothepuolptestetepbdne/PDAstsed tin @on@seation
description. It is not intended to be exhaustive or to limt the invention

to the precise vioh e giesedt deeshtioVArxaniplésabi aeh fuddboang fnicﬁlﬂéiaQEe%siﬁP thére
enbodi nents described herein will be obvious to one of "ordinary skill in

the art in Iighfo@d wid%ew&bﬂﬁf 9at§E)§t‘B| (3§2(?r0‘? ac&@ﬁnﬁ& %tah&g ih 91‘1815“3' 'vﬁa to

be defined only by the clains appended hereto, by therr eqU|va

{nventt on. ¢ ne bl R Aol e RESE Shitecit SR "ﬁﬂvﬂé@%@&ﬁ&ﬁass

of the present invention, as_a parti cuI ar sequence of steps. However,

the extent thatPTe358t HEERIg. ofhejorgeme Tupgiiopaliiyiis praferably atllrﬁyaﬂ%hl@ o8 @l sargle

order of steps set forth herein, the nmethod or process should not be

limted to the dsxiceivgth c'aS'lnsleqwédcepmtOSmdpSrIMEmcfm back andisdatneerdte. or di nary

skill in the art would appreciate, other sequences of steps nay be

possi bl §0014%] The foregoing disclosure of the preferred embodiments of the present invention has
been presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. Many variations
and modifications of the embodiments described herein will be obvious to one of
ordinary skill in the art in light of the above disclosure. The scope of the invention is
to be defined only by the claims appended hereto, and by their equivalents.

[00118]  Further, in describing representative embodiments of the present invention, the
specification may have presented the method and/or process of the present invention
as a particular sequence of steps. However, to the extent that the method or process
does not rely on the particular order of steps set forth herein, the method or process

should not be limited to the particular sequence of steps described. As one of

ordinary skill in the art would appreciate, other sequences of steps may be possible.
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6 JUNE 2005 WHAT IS CLAIMED IS: 1. A systemfor providing private branch
exchange (PBX) functionality to a nobile comunications devi ces JANE®@0be
branch exchange (MBX) system wutilizing a nobile comrunications device
(108) operable to conmmunicate via a voice pathway (150) and a data pat hway
(152); HWHAPIS H@I#Q gkﬁqgg private branch exchange (102) operable to
conmuni catt | e communi cations device (108) via a voice
pat hway (150),; f,u Loz I i e c L cat e
ey ronil AU b blovhifif oy A8 bX%ﬁ)e(X\%}j‘%}ggqgg?‘g ﬁﬁé{%&ﬁgy PESBIE
to nonitor the PBX for. activity related to a user of the nobj]e )
conmmuni CIMMYIRCAGRY Ve t‘%o%]@ngfa&thW@gW ?Mr c SYHeRc tilizing @omabilas
received by the data pathway fromthe nobile conmunications device;
wher ei n comaUNiRIHBYe AeHee ClO%)Ppeekle ta comimunigate wiera/voice pathwap (hDidnd Ddatach
exchange (MBX) system the MBX server (110), being operable to comunicate
W th a pathwalglb?)ahotheextlhizinge privBX)brindh2kcinge #1002 operablento @omnDMiGUCWItAS a
Comput er Tel ephony Integration (CTlI) interface (140) in order to (i)
moni t or thdmoBBX chmudtdativhs devi®! @DEHvIa%: Roiks Bhth®hy t(D50)MBRiHeE uﬁﬁf[ﬂ%: Rl GRfer ONS
[

device who is also a user of the PBX, and (ii1) control the PBX

accorda e i esi dlng qln A .CO ds.regeived
From thar otk 3ok katiuER: Qi " oloble By RiatGh BhiCe TR CoRk
nobil e co ni ions,.device. (108), ich conprises software client for
t he nobipf’g‘]‘xu“%r gﬁé égiqthtﬁnﬂ’é’“g@stt P(%%&I?Cé‘ﬁ ty 10opetsghi ths mobile
conmuni cate in Earal lel via a voice athway (150) with a PBX, and via a
data patCRREEDicREINS dqvics, arbiavetob theIFBX in @¥cordanee Mgk comimands redesved i thy
operable to (i) nonitor the nobile comruni cations device for activity

r el at ed data pathwayifoen petthelsle ot nidtionedsvidehe nobi | e communi cati ons devi ce
and the PBX, and (ii) control the voice pathway (150) between the nobile
comuni cat i ORheetel theGmpRFheineft d%ﬁ}f,rjsgs;accor dance

a software server for the mobile branch exchange (MBX) system, the MBX server (110),
being operable to communicate with a private branch exchange (PBX) (102) via a data
connection such as a Computer Telephony Integration (CTI) interface (140) in order to (i)
monitor the PBX for activity related to a user of the mobile communications device who is also a
user of the PBX, and (ii) control the PBX in accordance with algorithms residing in the MBX
server or commands received from the mobile communications device over the data pathway
(152);

a mobile communications device (108), which comprises a software client for the mobile
branch exchange system (MBX client) (208), operable to communicate in parallel via a voice
pathway (150) with a PBX, and via a data pathway (152) with the MBX server (110), the MBX
client also being operable to (i) monitor the mobile communications device for activity related to
a voice pathway (150) between the mobile communications device and the PBX, and (ii) control

the voice pathway (150) between the mobile communications device and the PBX in accordance
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46 6 JUNE 2005 wi th conmands received via the data pathway (152) fromthe
MBX server and fromthe user of the nobile comuni cati ons deviecHINE 2005
private branch exchange (PBX) (102) operable to be in comrunication with
the MBX server (110) by exposing a data connection such as a Conputer

Tel h | i . . i t B
1L SPhOwil SRR BT el GLERARSE, (PNohnd WGP LIE o P BB
devi ce 108%2 .\{i a a vaice ?3t hway (150); a data pathway (152) between the
mobi | e BRCAERICSOOHRIYEAI0DS J6YIG110) and the nobile branch exchange client

(208), which is in parallel to a voice pathway %15_0) bet ween a nobile

comuni cat i oAriyaly; kranchigxghangs (PBXp (1023 veergblarie e dx epramgeicpti@pyvith ghe MBX
conbi nati on of voice and data channels via a Voice Data Synchroni zation
Pr ot ocolservé\3P) by rppesienatitd cormectiont suehraski Comipuen dlelepkama hger §thd<JCTT)
server (110) and the nobile branch exchange (MBX) client (208). 2. The

syst em oftecri (14d) toWhE MBX seRer,PeeaPBX|alsoMedfy dpe?ible B8 fRtAnmARId RN INAYS

can be used to notify the user of the nobile comruni cati ons device (108)

I
of the ey Sbsi |‘§Pﬁ?ﬁ"8§ﬁ%"§‘§?%"£§'{jﬁgﬁij‘w %icgﬁa{hﬁg%%g;acall received at the

PBX froma ca erel |1 el voice and data
pat hways can _bg, us to, ruct the P 10 t | ace a t gqQing call
From the PEx*CBeEPERy HoSeT bEvGEn Msomobil rinl risabesciecy nEBM g Eamool
the PBX or said outgoi ng call fromthe PBX is switched into a common call
wi t hi n PRECcBXchapgs ehend|(308); whidhdedn paralieligi a Boigo prdERY dhSBdwiueon 2 mobRBX
and the nobile comunications device. 3. The systemof claim2, wherein the
i nconm ngomaiunicagontakyion €108)and a pHRXMe bomok exchdnge @D2phone (160) that is
assigned for use by a person using the wireless comruni cati ons device. 47 6
JUNE 2005  a combination of voice and data channels via a Voice Data Synchronization Protocol
(VDSP) implemented in both the mobile branch exchange (MBX) server (110) and the mobile

branch exchange (MBX) client (208).

2. The system of claim 1, wherein the parallel voice (150) and data (152) pathways can
be used to notify the user of the mobile communications device (108) of the existence and caller
identity of an incoming call received at the PBX from a caller (161 or 162), and wherein the
parallel voice and data pathways can be used to instruct the PBX (102) to place an outgoing call
from the PBX to a callee (161 or 162), and wherein said incoming call to the PBX or said
outgoing call from the PBX is switched into a common call within the PBX, which also includes

the voice connection between the PBX and the mobile communications device.

3. The system of claim 2, wherein the incoming call is destined for a PBX-connected

telephone (160) that is assigned for use by a person using the wireless communications device.
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4. The systemof claim2, wherein a call initiated at the wreless

comuni cations device (108) to a callee (162 or 162) is routed JUNE2GASt he
PBX (102), wherein at |least a portion of the information received fromthe
MBX server (110) is provided by the MBX client (208) on the wreless
comuni cati on device, by neans of Voice Data Synchronisation Protocol
signaling via the data pathway (152) between the MBX client and the MBX

server. 5. The . Al rey e L ..and the. VBX
o1 ent (208) GRSy EEYE U Mhora T cBh St W, SHCKSE cOdRbicRh Rl
(108) t rout ed ough..t.he PB 102 at the call made.b he
tobi | o QUi B ekt BeTPauS Tnetinedieh e BIDZE e Fteast G307 g

pl aced from a, PBX- connect ed tel ephone &160_) associ ated with the nobile
comuni defermaiongegeived frgm thp MBXsterver 1 10| igipravidedyitye thei MBXheliem 6208 on the
conmmuni cations device (108) is at |east one of a personal digital

assi st antireless wodimusicatdrefdwicee bamebaas abWoice DatnPuitchranisatio Beotsyd signalafg vih ai m
1, wherein the voice pathway (150) and the data pathway (152) share a

common ey dRipaARkAPIS2NEdtwekihe MBX EicsLnt 48 MIBXCieddn 1, Wherein the voice
pat hway (150) conprises at |east one of a packet switched network and a

circuit switched network. 48 6 JUNE 2005 9. The systemof claim1l, wherein
the data pathway (152) conprises at | east one of a packet swi tched network

and a circuit swtched network 0. .T em of im.1 ein the data

pat hway ( 152%' c F’fsgeé’% Ogtcmlgadst"a]lﬁﬁ@ngﬁc yﬁgrﬁ??"t‘“ ﬁ'ﬁ@a@fiﬁbeﬁﬁ i dieni 68

device, an Unstructured Supplenentary Services Data (USSD) device, a

Gener al Cpssk e cpbh dnidatey at thermobirg)maapicatéons siqvice (108) fa kegromsiithreugh the PBX

Tel econmuni cati ons System (UMIS) device. 11. The systemof claim 1, wherein

t he PBX(10202)ch thatrtbecalbmati¢ by thednatdlet cominmatitatiohy deviee appears to the callee (161 or
162) as being placed from a PBX-connected telephone (160) associated with the mobile

communications device.

6. The system of claim 1, wherein the mobile communications device (108) is at least

one of a personal digital assistant, a mobile telephone and a mobile computer.

7. The system of claim 1, wherein the voice pathway (150) and the data pathway (152)

share a common communications network.

8. The system of claim 1, wherein the voice pathway (150) comprises at least one of a

packet switched network and a circuit switched network.
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MBX via an application programm ng interface (APl). 12. The systemof claim
11, wherein the APl conprises at |east one of TAPI, JTAPI, and 6IBAVE2003.
The system of claim 1, wherein the MBX (110) is electronically connected to
the PBX (102). 14. The systemof claim1, wherein the MBX and PBX conprise
an integral devigeoysitm of B8int IS WaPleH tHe! Atdbath ' i

P, o B S VARAT o B DobR RIS g o

communi cati ons devi'ce conprises a graphic r

control Li at. l.east. ong of i.ncom ng.and outgoing calls. 49 6 JUNE 2005 16.
The. sy PRtheL e b a8 o RGERYIRAST R D005 "at i he o I &

comuni cations device (108) can in conjunction with the MBX server (110),
and by neans of the data pathway (152), be used to renotely control

conference call functionality within the PBX (102), in such a way that the
conf erence cdfl The systemoifedaimnt,ovizreio viwodataphthivap4133) comprisesi atheast bieoPBX,

wherein the conference call includes the original voice connection between
t he PBXskurtnicbagitigr @H6S (SMEOY NIt ahi DmstrdenitedieSpbRientath Sefiidestida (USSD)
conference call also initially includes the original incom ng or outgoing

voi ce c@phgst i ONGERIN opackie ﬁ%(%g&eml BPRGNYefaer eﬁrgi the L er fiab e

call also includes voice connections between the PBX and ot her conference

parti ci . . . system of claim 16, wherein the
confereﬁgfggirgh%ngatﬁ%]fs%gtgm Wﬁﬂ%’r"i‘%es a graphical user interface that

i ndi cates the participants in the conference call within the PBX. 18. The
system of claim 16, wherein the conference call functionality conprises
adding a new conference call participant to the established call within

t he PBX by i adt Thesysiam ohdaipBX whereipltkecBBX (£22)is monit¢rable@nd comtfadlabledy thal |
participant fromthe PBX 19. The system of claim 16, wherein the conference
cal | fuMBXeiwdn dpplicaionrpregamadol imgerface (API).

12. The system of claim 11, wherein the API comprises at least one of TAPI, JTAPI, and

TSAPL

13. The system of claim 1, wherein the MBX (110) is electronically connected to the

PBX (102).
14. The system of claim 1, wherein the MBX and PBX comprise an integral device.

15. The system of claim 1, wherein the mobile communications device comprises a

graphical user interface (202) for controlling at least one of incoming and outgoing calls.
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new i ncomng call to the PBX as a new conference call participant to the
conference call within the PBX. 50 6 JUNE 2005 20. The syst eméFUNEi065 16,
wherein the conference call functionality conprises causing, a conference
call participant of the conference call within the PBX to be dropped from

the ongoi ng ‘ip.”ff?ié §§5‘E&n%f‘ua1m§1wh&laﬁ1 tﬁé!%& ﬂénﬁb@sa%hﬁmmgwlnﬁlﬂsamn

conference call unct i ona | ty conpri ses I catin user

comuni ¢at.i o has bee rticipati ng
T he SBrFErRRL BN Y st Wﬂﬁ%@fﬁ%ﬁﬁw {iiof g i ?%mtﬁ

been opped fromthe conference call W|th|nth PBX A nmet hod of

ext endi MﬁSH& Y56 &9 FemiFly cpnisel cenfirenpgcall @%ﬁewlé& waﬁg@etl’@&(mb. ipsuch a
comuni cations device, utilising establishing a voice pathway between a PBX
and a noblyiteat theoremfTencatcal isswitshed to & gomiven mutliitpiagy all sathiti thg PBXywehecsn
over a data pathway froma nobile communications device to a server;

further thet tdnfereng cininclided 1@ drEndPBider Uinactarbedkcdnthe FBXR ladaNEe the'léﬂst he
commands received by the data pathway fromthe nobile conmunications

devi ce; c&ﬁﬁiuhﬁ:‘hubﬁ lgkvigé QQS(Q?\WhE)%‘iﬂ e Ediffe B Eﬂl; al@&tlh"t’lhfl?/ ih&Gh@s Ele LRigthat S €'

of the nobil comuni cati ons device; and furt ut| ng connectl g a

it ihﬁﬁmﬁﬁfﬁ P RNEEHBe forc® pfilbidh R BBETAR: G BTAASEI G Dol

voi ce C?}@ﬂ f i.0 éo an internal or external call participant; wherel n the
i npr ovefRhelse H{JP Sl eoneelipns dietweegrine Si3X gndye e&&ﬁ{lﬁetﬁnm partickants (c.g.

behavi our of the PBX froma software server (110) via a conputer telephony
i nt egr aflfdm. dat a connection (140) exposed by the PBX; 51 6 JUNE 2005

17. The system of claim 16, wherein the conference call functionality comprises a

graphical user interface that indicates the participants in the conference call within the PBX.

18. The system of claim 16, wherein the conference call functionality comprises adding a

new conference call participant to the established call within the PBX by instructing the PBX to

place a call to the new conference call participant from the PBX

19. The system of claim 16, wherein the conference call functionality comprises adding a

new incoming call to the PBX as a new conference call participant to the conference call within

the PBX.
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nmoni toring and controlling the behaviour of a nobile comunicati ons device
froma software client (208) via an operating system i nterface JIZ9ER2005
exposed by the nobile conmunications device (108). establishing in
parallel to the voice connection (150) between the PBX (102) and the

oL, ISR S 8 4l 40 BRI, BB s

sof tware server connec e software

connect ed Wlth th comruni cations devi he, voi and
ot pacHs SmErgr cal ptgPapL RO F e Pt biBacre PBYSemeirdmmediare
inplenented by the software server and the software client; and sending
comand$hespngoingfcopferanicesalki gnal s across the data pat hway (152) and using
such signals to synchroni ze the behaviour of the voice pathway (150) at the
nobi |l e conmuni cations device (108) and at the PBX (102), such allow ng the
user of the nobile comunications device to renotely nonitor, control and

participate pn PBKe Cs?btlsﬁl oﬁ%lalﬂih% nﬁh&@ﬂl &He Gbibihe call %ﬁaﬁﬁml@@n&fmﬁﬁs@g
ext endi ng handling of inconmng calls to the PBX (102) to the ndbil

conmuni éa?i'ﬁ 6! §Y1 G (e %é%&%yﬁkzﬂﬂmts REviad @E}ﬁo@fl?ngp&[% iwgﬂcﬂ%n{ lt)]a% been

private ranc EXC ange or an 1 nc

cal or ; PRUGERRGE th AR hGe ea R T ST ARE i ey | AN

nobi | e comruni cati ons _device (150) sending to the nobile comunications
devi ce goppedhEomdhe confersnescallrwithin the BB¥i cati on containing call data such
as the calling line identity of the incomng first call to the PBX; 52 6
JUNE 2005 conbi ning at the nobile comuni cations device (108) the second
call and the call information
22. A method of extending the functionality of a private branch exchange to a mobile
communications device, utilising establishing a voice pathway between a PBX and a mobile
communications device; further utilising sending commands over a data pathway from a mobile
communications device to a server; further utilizing controlling the PBX from a server in
accordance with the commands received by the data pathway from the mobile communications
device; further utilising monitoring the PBX for activity related to a user of the mobile
communications device; and further utilising connecting a voice pathway between a PBX and a
mobile communications device to a call switched within the PBX , which also includes an
outbound or an inbound voice connection to an internal or external call participant;
wherein the improvement comprises the steps of;

monitoring and controlling the behaviour of the PBX from a software server (110) via a

computer telephony integration data connection (140) exposed by the PBX;

51



for the incomng call to the PBX received via the data pat hway; and
causing the PBX (102) to connect the inconming first call wth 6hBE/SEQH0S
call into a comon call within the PBX, wherein the resulting cal
contains a connection between the nobile communications device (108) and

t he PBX (102 : | e B . and. I he | )} er
(161 or 162) "PharaEahdTonGANREihe BhyRhETEN: bR cHimiaioR oacrel »
caller and the nobi ommuni cati ons deyice. 24. The et hod . of claim 23,
wher o1 n oo pI o (e VR o (s R SRLETS pusilies P Speea The gt Mol
claim 23, further conprising ringing the incomng first call at a PBX-
connect SempwniEheRederig 08t ed with the sel ected tel ephone nunber (160)
sinmultaneously with ringing the second call at the nobile comrunications
devi ce (108) est@gishifigeinnpardlted tofthe baicenc@nection (1) teovgeni the B { t0Z) remd the
calling data with respect to the incomng first call on the nobile
comuni edibile Rem@eMiction? devid €08k fath Pithwhypl 1922 Betwekdh e EofGPATD sk&EN Q1 10)
enpl oyi ng the private branch exchange (PB>2§jl (102) to route calls froma
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(162) callee, conprising the steps of: sending to the software server from
t he nobi %)e conn}mi cations device, via the data pathway (152), calling
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call (150) between the nobile conmunications device and the PBX; causing
the PBX to eSPAPINghthe ¥eitefdrdcdatd PREWARE Nt/ Pmx Daind Synchreriratina Bepseagl on
the calling information; and causing the PBX to connect the first call

wi t h t héVB&Pgavhich is émpletheotid byithe softvacoseamoar and the software client;

and

sending commands and information signals across the data pathway (152), and using
such signals to synchronize the behaviour of the voice pathway (150) at the mobile
communications device (108) and at the PBX (102), such allowing the user of the mobile

communications device to remotely monitor, control and participate in PBX calls.

23. The method of claim 22, further comprising extending handling of incoming calls to
the PBX (102) to the mobile communications device (108), comprising the steps of;

monitoring the private branch exchange (PBX) (102) for an incoming first call for a
selected telephone number (160) from an internal (161) or an external (162) caller;

causing the PBX to establish a second call from the PBX to the mobile communications
device (150);

sending to the mobile communications device via the data pathway (152) an indication

containing call data such as the calling line identity of the incoming first call to the PBX;
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call within the PBX, wherein the resulting call contains a connection

bet ween the nobile conmmuni cations device (108) and the PBX ( 1@2)UNERH05
anot her connection between the PBX (102) and the callee (161 or 162),

t her eby establishing a speech path between the nobile comrunications

devi ce 3 ; migif j [
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transferring the call to a third party, by sending an indication fromthe
MBX client (2{’1‘@3) to the MBX server (110) via the data connection (152),
causing the MBX server to instruct the PBX (102) to transfer the call. 31.
The met hod ofausing the 22BXf(U02htr canmagtr the iingpmuiag SirstocallnwitkPBhe (&®a) dabl iatbdda
additional connections to the original established call, such that the
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branch exchan (PBX) (102) for an incomng call for a selected telephone
nunber Eé&@??ggwéﬁ‘ﬁf‘ferfﬁnﬁ?“ql@é@{ls d¥iccof (i) sending to the software client
(208) at the nobile comrunications device (108) via the data connection
(152) an indication of the existence and calling line identity of the
incomng call and (ii) placing a second call fromthe PBX to the nobile

conmmuni cat i ong. Thy methodE BRIM 23S wheteinhacisof thvescaed btbpidccliRQ8lonidiciing
software server (110) via the data pat hway
25. The method of claim 23, further comprising ringing the incoming first call at a PBX-
connected telephone associated with the selected telephone number (160) simultaneously with

ringing the second call at the mobile communications device (108).

26. The method of claim 23, further comprising storing calling data with respect to the

incoming first call on the mobile communications device.

27. The method of claim 22, further comprising employing the private branch exchange
(PBX) (102) to route calls from a mobile communications device (108) to an internal (161) or an
external (162) callee, comprising the steps of:

sending to the software server from the mobile communications device, via the data

pathway (152), calling information for contacting the callee;
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(152) a request to connect the caller of the incomng call to the
established call; and causing the PBX to conbine within a comeUNEI2005 he
incomng call to the PBX with the existing call, such that the resulting
call includes a single connection between the nobile comunications device

(102), “and conRaRPiEic s AIROELY AR RERIGR P PG pnEREX: 55

and connectl participan <.

The met hod of cl ai ISI ng the st of calli

participant CHtYS B o DG & 36 Soll Brivier fls anéal?ﬁp?qllg?hgsear?@ B¢ eps
of ; sendi ng fromthe software client (208) to the software server (110),

via thecd p&nﬁammm (152), a request, which contains the necessary
calling information, to add an additional connection to the established
call within ahé PBX (102); causing the PBX to place an outgoing call to a
callee (161 or 162); 55 6 JUNE 2005 and causing the PBX (102) to conbine
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such that the resulting call includes the connection between the nobil
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(102) and the 1 or connect1 ons t he

ot her caII art C nts. claim.31, further co
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parti ci % in the PBX call E sendi ng indications fromthe software
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| east one of (i) how long each connection in a call wthin the PBX (102)
has beeromswalvhiicisatdvandnd ilie)calledhet her a connecti on has been dropped from
the PBX call. 35. The nethod of claim 31, further conprising causing, from
t he nobile

28. The method of claim 27, wherein each of the recited steps occurs automatically.

29. The method of claim 27, further comprising storing calling data with respect to the

first call and the second connection.

30. The method of claim 22, further comprising transferring the call to a third party, by
sending an indication from the MBX client (208) to the MBX server (110) via the data

connection {152), causing the MBX server to instruct the PBX (102) to transfer the call.

31. The method of claim 22, further comprising causing the PBX (102) to add additional
connections to the original established call, such that the resulting call switched within the PBX
includes the voice connection (150) between the mobile communications device(108) and the

PBX, and also includes voice connections between the PBX and the other call participants.
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communi cati ons device (108), a connection to be dropped fromthe call in
the PBX (102), conprising the steps of; sending a request frorfiIUNE 2005
software client (208) to the software server (110) via the data pathway
(152), which includes the identity of the connection to be dropped; causing
the PBX to drop the connection fromthe call. 36. The nmethod of claim 23,
further conprising sending a PBX voice message indication in the event

o oo O BE T et ek ST, hifheBRire: LEbeB AR RIS RS Tg

turned on & rom S 5Zses
to the ? fll;'ﬁ\gra(s3 ar? latli tlona(l %(())nﬁ?cctlon to t}le estg)?lsﬁedoﬁgzvc\:@{ cg)%n5pr1)smg the steps of;

monitoring the private branch exchange (PBX) (102) for an incoming call for a selected
telephone number (160);

executing at least one of (i) sending to the software client (208) at the mobile
communications device (108) via the data connection (152) an indication of the existence and
calling line identity of the incoming call and (ii) placing a second call from the PBX to the
mobile communications device;

sending from the software client (208) to the software server (110) via the data pathway
(152) a request to connect the caller of the incoming call to the established call;

and

causing the PBX to combine within a common call the incoming call to the PBX with the
existing call, such that the resulting call includes a single connection between the mobile
communications device (108) and the PBX (102), a connection between the caller and the PBX

(102), and connections between the PBX and the other call participants.

33. The method of claim 31, further comprising the steps of calling a new participant into
the established call within the PBX, comprising the steps of;

sending from the software client (208) to the software server (110), via the data pathway
(152), a request, which contains the necessary calling information, to add an additional

connection to the established call within the PBX (102);

causing the PBX to place an outgoing call to a callee (161 or 162);
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and

causing the PBX (102) to combine within a common call the outgoing call from the PBX
with the existing call, such that the resulting call includes the connection between the mobile
communications device (108) and the PBX (102), a connection between the PBX (102) and the

callee (161 or 162), and connections between the PBX and the other call participants.

34. The method of claim 31, further comprising indicating on the mobile
communications device (108) the list of call participants in the PBX call by sending indications
from the software server (110) to the software client (208) via the data pathway (152) at least one
of (i) how long each connection in a call within the PBX (102) has been established and (ii)

whether a connection has been dropped from the PBX call.

35. The method of claim 31, further comprising causing, from the mobile
communications device (108), a conncction to be dropped from the call in the PBX (102),
comprising the steps of;

sending a request from the software client (208) to the software server (110) via the data
pathway (152), which includes the identity of the connection to be dropped;

causing the PBX to drop the connection from the call.

36. The method of claim 23, further comprising sending a PBX voice message indication
in the event that the voice mail lamp or similar on the PBX telephone (160) has been turned on
or off, by sending an indication from the software server (110) to the software client (208) via

the data pathway (152).
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