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1 METHOD OF ADVANCED CALL HANDLING AND EXCHANGE AND
SYSTEM THEREOF 5 FIELD OF THE INVENTION The present
invention relates to advanced call handling and exchange. More
particularly, a private call-back exchange 10 (PCBX) system using only a
single telephony link is capable of providing call routing and call session
establishment be- tween a calling party and a called party by means of a

A N N e e

process, the system takeAiiPer2¥is&EM aTHERHEQFOf criteria comprising

the identity of said calling party, the selected service option and the

telephone number of the in- tended called party. 20 BACKGROUND OF

THE INVENTION With the telecommunications industry being opened up
FIED HEheievelisierRgiition, telecommunication operators have 25

been active in widening product ranges to attract new users and reduce

subscriber churn rate. However, low-cost telephony services using the
TheCIentignalcall-hack- mechanismhasits, oy limitations and drawbacks, o

as they rely upon originating telephone calls from countries having lower

exXCigaEMUAEa I EdICtatiFE LKs stichtheaé SefAdds arcdvRableafope
(pcifix jeraationa| andilgpg-listance cal services: Egrbarmare, the, fuality-0f;

services and call charges vary a great deal for different destinations and
of Bﬁ&%ﬁﬁé?@oﬁ@%ﬁkﬁ%%&émﬁaéﬁé call session establishment be-

tween a calling party and a called party by means of a plu-

rality of advanced call establishment processes comprising a
call-back process and a call-through process; and in its call
routing process, the system takes reference of a plurality of
criteria comprising the identity of said calling party, the
selected service option and the telephone number of the in-

tended called party.

BACKGROUND OF THE INVENTION

With the telecommunications industry being opened up for
higher level of competition, telecommunication operators have
been active in widening product ranges to attract new users
and reduce subscriber churn rate. However, low-cost telephony
services using the conventional call-back mechanism has its
own limitations and drawbacks, as they rely upon originating
telephone calls from countries having lower telecommunica-
tions tariffs. As such, these services are available for in-
ternational and long-distance call services. Furthermore, the
quality of services and call charges vary a great deal for

different destinations and operators. Conventional call-back
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systems, such as those disclosed in US patents 5784438 & 6088436, are
operator grade and they may not be suitable for private use. 5 In contrast,
the PCBX system of the present invention is im- plementable with a
dedicated small form-factor embedeled de- vice having micro-controller
capability. In addition, the system requires only a single telephony line
sysarthif maybe usedtooserve aggroupad registesech aserst; thus7thesystem
5053 a0sideal for yse at pomes, and offices. he advanced call handling.and .,
exchange procgsses |mpI§mented By the f’%é@?gyé}em ofthe presen
privwentiorsenable personal users to take advantage of today's telephony
products includ 15 ing free outgoing calls on the majority of cellular
networks, low-cost or free three-party conference and explicit call
In gansfepséwviceseo-BEstaurdintiteddrobdband asceds dapebié oft is im-

p1efMRRAING high-guality vgice Quer iNtgInet prafpgols (YOIR) SeRcas hatye -

require high transfer data rates. 20 Furthermore, the PCBX performs
vicgdvaricedcallivaretting ahtdex ehafge ukinglinkovativescilii tion, the

sys%%ﬁb%g;ﬂ‘i%%ndowng pé%‘g‘i%%e%’@ﬂ%‘o‘zﬁﬁbﬁ%v%@dﬁﬁis Ry pe

enjoy -quality and” low-cost or even free cellular telephony and .
useRngiStahte 25 cllXdrvieés TIHE PEBICHf thedreserttinveriioh isystem 1s

i detapahle of, providing gallsroyting apd call session establishment between
a calling party and a called party by means of a plurality of advanced 30

call establishment processes comprising a call-back process and a
TheCalbHaUa PEACESS nrRAdIHEN, 4he SYsiennHeRS BriluElitof uRiguemented

routing criteria comprising the identity 3 ,
by the PCBX system of the present invention enable personal
users to take advantage of today’s telephony products includ-
ing free outgoing calls on the majority of cellular networks,
low-cost or free three-party conference and explicit call
transfer services, low-cost unlimited broadband access capa-

ble of supporting high-quality voice over internet protocol

(VOIP) services that require high transfer data rates.

Furthermore, the PCBX performs advanced call handling and ex-
change using innovative call establishment and routing proc-
esses, which enable private users to enjoy high-quality and
low-cost or even free cellular telephony and long-distance

call services.

The PCBX of the present invention is capable of providing
call routing and call session establishment between a calling
party and a called party by means of a plurality of advanced
call establishment processes comprising a call-back process
and a call-through process. In addition, the system uses a

plurality of unique routing criteria comprising the identity
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of said calling party, the selected service option and the telephone
number of the intended called party. 5 SUMMARY OF THE INVENTION
The present application provides a method and system for ad- vanced call
handling and exchange. 10 A methed of advanced call handling and
exchange is provided. In the method, a private call-back exchange

of RGBX}rsaystemoispuased/{o cortinsiolskytadniterfot ar ingoming catl@dndhe

service request initiated by a callin rt establish a call session
tel\%ﬁﬁ%%em gﬁ e%%aﬂ%d%%rtylwn%eennt %%eé%agc%evcz Y %ngﬁihg criteria are

met, and both the calling and called parties are coupled to the PCBX via
at least one public te- lephony exchange and network which is coupled to
the PCBX system via a single telephony link, and one of the calling and
SUMMARY| HTtidss INVHENEBEON user whose telephone num 20 ber has been
saved in the PCBX. The method begins with the derivation of a call routing

Thed8G Si0Rhraygh;exectting a,call rauting prcessandhe Jouting, £or aq-

decision is based upon a plurality of criteria comprising the 25 identity of
vangrahinglpady. dhe Bendcelopticiseleeted by the calling party and the

telephone number of the intended called party entered by the calling

party. Then a call estab- lishment process is selected out of a plurality of

A MadiRMIe bstablRARRMAt Prdcestes dtHe Selebfort ishasetfupon tiecte-ded -
1n 30 &ved cal souting.decjsien, and the,available-calhestaholishment;stem is

processes comprise a call-back process. The method further executes .
usehelspl&cted £al @stablishftieht Brocess. 47 Inthe PHEtRBd Cthelsetéded Al 1€

req@stablishmentyregess isthe agall-back-proegss ifdhe salipg patyds @11
registered user. ,
session with an intended called party when the respective
routing criteria are met, and both the calling and called
parties are coupled to the PCBX via at least one public te-
lephony exchange and network which is coupled to the PCBX
system via a single telephony 1link, and one of the calling

and called parties is a registered user whose telephone num-

ber has been saved in the PCBRX.

The method begins with the derivation of a call routing deci-
sion through executing a call routing process and the routing
decision is based upon a plurality of criteria comprising the
identity of the calling party, the service option selected by
the calling party and the telephone number of the intended
called party entered by the calling party. Then a call estab-
lishment process is selected out of a plurality of available
establishment processes. The selection is based upon the de-
rived call routing decision, and the available call estab-
lishment processes comprise a call-back process. The method

further executes the selected call establishment process.
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The call-back process begins with the system making an outgo- ing call
and establishing a call session with the calling 5 party upon detecting that
the calling party has terminated the incoming call. The process then
awaits the calling party to enter tha telephone number of the called party,
and any predefined code sequences used to represent service options
In ahe any othet, predefined taskedl e piocess dintherrestahlishrira<callis the

ession between the calling and called parties by exe- cuting a.call
oL R OR 15 E8e, AnnOIRCORLAES Mab ba plaged o et hasCaliine
Thepardy of thredoutedbcallssthathe haswiailed thhanswer,eamdithking an outgo-

ing?lQuncements g&%’ﬁorﬂ%_ e any, gthernecessary temindgrs for {he |
caﬁﬁng party, sucn as lg available service optlons anojft elr respectlve
parcadersenqusicest The ehtered idodesetilience peaythye bentinmsousiyedrad

tneP3RAA0AINSt Some default.eode sequences 1o Serdce op- HORS:; ng party

telephone numbers stored and telephone numbers saved in system™
to ratbrds, e itthedebelnst sty exR20-6cedza predafmetileveélntheany

preBEBXauomatically %}!.géfn%%@p@?e dhe gode seguenge, and prompihe o

calling party for selection if the code sequence is sufficiently close to .
andmprd thdn 6rie FSerdieé bpfien b? stoted TEIRpRERE AEMbER IS fivtHestablish

a c_ﬁ'ﬂh%éfﬁéﬁ'eﬁ@gﬂ%@he%ﬁ@"%ﬁﬁqrﬂ 0GER5 iéﬂ?@ﬂ'tﬂ@gbégo%%ssexe—
if the called party is a registered user and the calling party has previousl

Cutrdifliedtetffor calP 8BS didneskIttisRment (With tHe Called part) oot the pi’ayed

to caliedrparbhds adegistered yser,whe hassterad:thg telephane mamber of 5 s
30 said called party in said PCBX. The call-through process be- gins with

fa iﬂ']%dsy%?erﬁrb?gﬁ\btinﬁ% Eglﬁn(j‘%ﬁk}rfﬁ Hebse the Yelephbrie ntinfbeY of
oththe interndledegisterad mser,antbes bhe calling party, such as

available service options and their respective code se-
quences. The entered code sequence may be continuously com-
pared against some default code sequences for service op-
tions, telephone numbers stored and telephone numbers saved
in system call records, and if the level of similarity ex-
ceeds a predefined level, the PCBX automatically may complete
the code sequence, and prompt the calling party for selection
if the code sequence is sufficiently close to more than one

service option or stored telephone number.

In the method, the selected call establishment process is a
call-through process if the called party is a registered user
and the calling party has previously requested for call ses-
sion establishment with the called party, or the called party
is a registered user who has stored the telephone number of
said called party in said PCBX. The call-through process be-
gins with the system prompting the calling party to choose

the telephone number of the intended registered user, and es-
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tablishing a call session between the calling and called par- ties by

executing a call connection process. In the method, the selected call

establishment process is a 5 call-premises process if the telephone

number of the calling party cannot®e retrieved from the incoming call, or

the telephone number of the intended called party entered by the calling
tabparth isnihedelephone easmber dbf¢hevtelephony linkl tangecting the PEBXpar-

18N theeE{U%'LC telne hé)ng ei(fhag%% an l:L(g)nnet\év(())(r:k o the criteria for the
Sbove-Said caTI}b kand call-%hrougﬁ proce§s are not met. The
call-premises process begins with the incoming call originated by the

Ilin ty js routed ¢ remjses telephany device which is directly .
T e P Th e Rither Ao oy T et i =
calpreprised seanswercthescallbbytineahs b abtivating thecapproptibte visddling
par@taudip transgucers.gn the RCBX or the premises E%ée%qw,d%vfcecﬂ,@

the method, the call connection process begins with the 20 system putting

telgrehsalng pame on hibld-Wwhilé miaking gn Gt-lgsing 24l Yo eietealrRd partyche
ca145ing the telephaone. pumber pravided by the callipgpacty: TheHeeess) i nx

further estab- lishes a call session between the called and calling parties

conpgsdditgort e Sigblemeftar telepRdriysérviceriRanask b P5theand
ne tigdgphony.linkiconnecting the PEBX.and the-pdhlictelephs onyexchange

and network. The supplementary services comprise at least one of
calthréépanytonféteRce calr and exphiGitcall tansfer SeRviggs.ses process

beghRBOWNGEMEMS May-be plryes-toreguestfar the cplled party. 40 Prass darty
key on his telephony device, and 30 when the called party activates the

15 gEPASTedieted EBTRAS thfid fPEEH o At e PEBXthAftfE cartLly
coupassior withithe realled party hasobesnsestablished. Fusthesmers; theer at
themgﬁgggggs to answer the call by means of activating the
appropriate visual or audio transducers on the PCBX or the

premises telephony device.

In the method, the call connection process begins with the
system putting the calling party on hold while making an out-
going call to the called party using the telephone number
provided by the calling party. The process further estab-
lishes a call session between the called and calling parties
based upon the supplementary telephony services available to
the telephony link connecting the PCBX and the public teleph-
ony exchange and network. The supplementary services comprise
at least one of three-party conference call and explicit call
transfer services. Announcements may be played to request for
the called party to press a key on his telephony device, and
when the called party activates the key as requested, a DTMF
tone is sent to alert the PCBX that the call session with the

called party has been established. Furthermore, the telephone
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6 number of any unregistered user is saved in the system call records of
the PCBX. In the method, a calling party who is a registered user may 5
enter the telephone number of a user to be registered, and the entered
telephone number is then saved indahe correspond- ing memory of the
PCBX. In addition, a calling party who is a registered user may enter the
nunietephoheamumberrefcars existiag uegistered ssesdanditherenteredtem call
telephon mber is removed 10 from the corresponding memory of the
reclgffé%( ﬁr%?é?m%(rg or first-time registration and when the PCBX has no
record of any registered user, a calling party may originate a call to the

PgBX an(;fi1 tivate eldic ted switch gn the PCBX., 15 ep ate and
2 3 st eedtiptec Al AR AW £ o R e
entmaytecusetl erthermethodlte provide voies over internetprotecot @v O

theCURPICAtions between A feaisteted user and a called, pagty havinge < ,onq-
access to equipment and network capable of VOIP communications. 20°A

ingsm@mrﬂzir Qévéﬁ@ﬁ@&%aﬁdﬁng%ﬁtéwhange@bﬁd\m%d?a'{ﬁé’syét@rriS a

reqSY¥PRISES @ puivate calhack exsghange (P Naving memaries for start ; g
ing call records, telephone numbers of called parties and 25 registered

regisererafd AR 6cesstt chPabR TR UIMERINC FSutg R TSI argmoved
£ rofxeauting call establishmentorecesses: The cadlestablishment RGeSt or

~ comprises a call-back process in which the PCBX calls back a calling
E1rsary, Mo 154 tetfisAteted usérd fortRe télephohé Auhiber bPacafiedd of

anyPaity;and SPdntended sesviee optian whenpthe RGBX hagideteeted thati 1 to
the calling party has terminated an incoming call, a caII-through
the PCBX and activate a dedicated switch on the PCBX.

A separate and dedicated communication link coupling the PCBX
system and the Internet may be used in the method to provide
voice over internet protocol (VOIP) communications between a
registered user and a called party having access to equipment

and network capable of VOIP communications.

A system for advanced call handling and exchange is provided.
The system comprises

a private call-back exchange (PCBX) having memories for stor-
ing call records, telephone numbers of called parties and
registered users, and a processor capable of computing call
routing decision and executing call establishment processes.
The call establishment process comprises a call-back process
in which the PCBX calls back a calling party, who is a regis-
tered user, for the telephone number of a called party and
intended service option when the PCBX has detected that the
calling party has terminated an incoming call, a call-through
process in which an unregistered user being routed and con-

nected to a registered user, and a call-premises process in
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process in which an unregistered user being routed and con- nected to a

registered user, and a call-premises process in 7 which the calling party

being routed and connected to a prem- ises telephony device directly

coupled to the PCBX. In the systeri, the calling and called parties are

coupled to 5 the PCBX via at least one public telephony exchange and
whipét- wosk edhidh isccqugplted/tactherRCBXsystern vt a single telelph-cony prem-
. __link. Furthermore, the telephony link supports supplemen- omprising
55t Téggjteg%eogfy thcrieetg-hgﬁy%:%ﬁ%crie—%ge ﬁ?paf%&éx% icr#%%ll ra¥fy’1§fer

services. 10 The PCBX may have a dedicated switch for first-time

registra- tion and when PCBX has no-recard of any registered user.

T L e e e G e KA e BB fiE e to

thecdipletey ie procéss.sib Phe priblic telepledmpéxehange@rehostweornkl net-

wo&”%Hiec?r‘?'ﬁpi‘oé‘cy%g%'ﬁe%85%?3{}?@%%?@'99%}9 called parties mayhe . o, -
of any types including analogue, digital, fixed-line, wireless, cel-lular,

onyciiiéunkswif_cm‘ab@/@lm(%ic@tﬁ/etw@mrpmtbé@lb& 20uarePather typ@slcﬁmen-
tar @%ﬁﬁ'&‘&t&hﬁg nefwarkssand the ealling ,and called parties maybe.in. 511

e same or in different coun- tries. The PCBX may be implemented by
andnygrarhfiifg aft bssédiatetit®s caf hardIfYy- process flows in a software or
firmware appli- cation executable in an embedded device with
micro-controller capability and the call handlir&% software application may

TheaBehe Ekecutie on (f%ﬁ’l%tﬁﬁ@eéﬂeﬁ@@stiﬁ]al g SérbefFcomt %uf’qu’istra—
t 1 oelient gompetersnpensengl ermputers-and pertgblesny registered user.

The user activates the switch while originates a call to the

PCBX to complete the process.

The public telephony exchange and network and the telephony
devices used by the calling and called parties may be of any
types including analogue, digital, fixed-line, wireless, cel-
lular, circuit-switched, VOIP (voice over internet protocol)
and other types of packet-switched networks, and the calling
and called parties may be in the same or in different coun-

tries.

The PCBX may be implemented by programming all associated
call handling process flows in a software or firmware appli-
cation executable in an embedded device with micro-controller
capability and the call handling software application may
also be executable on computing devices including server com-
puters, client computers, personal computers and portable

computers.

A separate and dedicated communication link coupling the PCBX

system and the Internet may be used in the system to provide
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30 computers. A separate and dedicated communication link coupling the

PCBX system and the Internet may be used in the system to provide 8

voice over internet protocol (VOIP) communications between a registered

user and a called party having access to equipment and network capable

of VOIP communications. 5 BRIEF DESCRIPTION Embodiments
voia@cordi@g tmrthepmer;bmmdom wilVoow)be ctescribed withrreféseneetm a

the foIIo rllj—‘gl ures, Cln Whlct'i 10 like refereﬂli:e numerals denote I|ke

S. FIG.

LeIdher iiflistrates & prlvaté) caIF%ac exghqange ﬁjSCSBﬁ) sy gtuhlfment

elemen
andcordigured ta-ippleent all 1o ealt-drandiing processes of the present

invention. 15 FIG. 2 illustrates the flow of a call handling process

executed by the private call-back exchange system of FIG. 1. 20 FIG. 3

illustrates the flow of the call routing process executed in the call handling
BRIE@CS?.%@&EB%I%NF'G 4 illustrates the flow of the call-back process exe

cuted in the call handling process of FIG. 2. 25 FIG. 5 illustrates the flow

of the call connection process executed in the call-back process of FIG. 4
Embgrd el thraugfopdtess bPFIB2 BIFEER Tt 30FE) Bliistiatds tHeoffovpe

de sPha callkPrEmises PFACcRSS. exeguteddn e ¢aflh %d@ﬂg{i@'é backangnicn
call- through processes of FIG. 2, FIG. 4 & FIG. 7 re-

like reference numerals denote like elements.

FIG. 1 illustrates a private call-back exchange (PCBX)
system configured to implement all the call-

handling processes of the present invention.

FIG. 2 illustrates the flow of a call handling process
executed by the private call-back exchange system

of FIG. 1.

FIG. 3 illustrates the flow of the call routing process

executed in the call handling process of FIG. 2.

FIG. 4 illustrates the flow of the call-back process exe-
cuted in the call handling process of FIG. 2.

FIG. 5 illustrates the flow of the call connection process
executed in the call-back process of FIG. 4 and

call-through process of FIG. 2 & FIG. 7.

FIG. 6 illustrates the flow of a call-premises process
executed in the call handling, call-back and call-
through processes of FIG. 2, FIG. 4 & FIG. 7 re-

spectively.
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spectively. 9 FIG. 7 illustrates the flow of a call-through process exe cuted
in the call handling process of FIG. 2. 5 FIG. 8 illustrates the flow of a
registration process exe- cuted in the call-back process of FIG. 4.
DETAILED DESCRIPTION 10 FIG 1 illustrates a private call-back
exchange (PCBX) system configured to implement all the call-handling
processes of the present invention. 15 A private call-back exchange
(PCBX) 130 capable of routin lls and supporting, telephony
Communicaini 1 Suled (5 the tiephoty BeNbeb 110 A BT a7
public telephioayt ekn chargesaand netwdrks 4 20y ane selepfiomyf [inks21.25,
115 & 155. The PCBX 130 is in further communication with a premises te
20 lephony device 140 via a telephony link 145. The PCBX 130 has
FIGacdess tomémenrdédces for wWriting arfd re-theviag redords 182a@fdhe exe-
numbers of felephppy devices used, by registered users450, call records
134 as well as any 25 other telephone numbers 136 entered by the
registered users. The PCBX 130 is capable of routing and connecting
incoming calls initiated by the telephony devices of registered users 150
to a specific called party through a call-back process 30 400 (Fig. 4). The
DETRERSO1 B RCRIIBTS @Wnnect calls initiated from the telephony devices of
unregistered users 110 to a specific called party by means of a
r1cealkthrough process 790 (Riga D= FuLthermpgare, the PCBXd3Q 18 sanaklesten

of routing an 10 incoming call to the premises telephony device 140
Conﬁﬁ&ﬂﬁ?% to implement all the call-handling processes of

the present invention.

FI

()]

A private call-back exchange (PCBX) 130 capable of routing
calls and supporting telephony communications is coupled to
the telephony devices 110 and 150 via public telephony ex-
changes and networks 120, and telephony links 125, 115 & 155.
The PCBX 130 is in further communication with a premises te-

lephony device 140 via a telephony link 145.

The PCBX 130 has access to memory devices for writing and re-
trieving records 132 of the numbers of telephony devices used
by registered users 150, call records 134 as well as any

other telephone numbers 136 entered by the registered users.

The PCBX 130 is capable of routing and connecting incoming
calls initiated by the telephony devices of registered users
150 to a specific called party through a call-back process
400 (Fig. 4). The PCBX 130 is able to connect calls initiated
from the telephony devices of unregistered users 110 to a
specific called party by means of a call-through process 700
(Fig. 7). Furthermore, the PCBX 130 is capable of routing an
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call-premises process 600 (Fig. 6). The public telephony exchanges and

networks (Public TXN) 120 5 are telecommunications infrastructures

assessable to the reg- istered and unregistered users. The Public TXN

120 may be a single network or itlmay comprise a plurality of inter-

connecting telecommunications networks and exchanges. In ad- dition,

inctheiPGBXa130, the teélepharmyndevices ef enregisterédvliO-asers A 10hantigh a
istered users 150 may 286:0 Pled t smgle Public TXN 120 or they
g@lpe coupﬁec?fo differe pub ce nges and networks 120
operated by the same or different telecommunications operators. 15 The

P TXNl 0] eofan fypes in |Uéi| nalogue, ital, fixedsline
Th N analogue, digital, fixedsline, , 4
ew?re ess ce r% cwc&’t swut?:ﬁw %P and other types ‘190 f

arepacketswitchad petworks. Asﬁn@htmletl?@@@18®$§§§[@éﬂl@ of routimg reg-

15894 goanerting calls avep. whendbe caling and called paties,gre ot 'Be a

the same coun 20°try. Furthermore, a second PCBX (not shown) may be
s Ingdithettdd Petwesn Publie TXAPTRO bdd thekélephony: deviEes of theun-

contggistered ysers 130+ provide the upragisiered useys with, 1h ? In ad-

~above-said call-back 400, call-through 700 and call- premises
ditjritessds 25 Fie ﬂe?é’phoﬁ)hﬁnliéseiﬁ@m 1488 255 prévide fired-firered

useWieless 0&1@3'|@é§§%@%§%@n@”@r@w%eﬁ§93€@ of supr parting all thengie
telephony signals exchanged between the re- spective connected devices
Pubdi¢ egdip 5230 Fhe YelBpHoRy dedites 340 FP16 & Astr retfidthing %

chawhelessner erliviareauinmentysadioenaple thecaling party da fRkiake,

calls and the called party to receive calls via the
telecommunications operators.

The Public TXN 120 can be of any types including analogue,
digital, fixed-line, wireless, cellular, circuit-switched,
VOIP and other types of packet-switched networks. As such,
the PCBX 130 is capable of routing and connecting calls even
when the calling and called parties are not in the same coun-
try. Furthermore, a second PCBX (not shown) may be connected
between Public TXN 120 and the telephony devices of the un-
registered users 110 to provide the unregistered users with
the above-said call-back 400, call-through 700 and call-

premises 600 processes.

The telephony links 125, 115, 145 & 155 provide fixed-line;
wireless or cellular connection and they are capable of sup-
porting all the telephony signals exchanged between the re-

spective connected devices and equipments.

The telephony devices 140, 110 & 150 are fixed-line, wireless
or cellular equipment used to enable the calling party to

initiate calls and the called party to receive calls via the
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11 respective telephony links to which said telephony devices are
coupled. The telephony devices 140, 110 & 150 may range from
analogue fixed-line to digital VOIP telephone sets of various international
telecommunications standards and their 5 variants. As an example of a
deployment scenario, the telephony devices of registered users 150 may

resbe cellvlar teléphonesiandithes registerecdtusers imay be atlithe ynetabers: s
of a fa ildqr %I %O th

staff members of a c a hus,.the Public
SEETRRIME2T Cou- pled %oe i3 e?élﬁﬁo%lvdlec\ﬁcses?l 0] cngr%grigesl gieﬁﬁ%r and?c

froa fixedtineiretivorksiand exchangesy Thelteléphbnydihkibbris aealiulart
var|whereas tQSttec'jSH??”%!éﬂ‘é%%%%%f g %%'nt'onsa}'gﬁ‘é'é’%s DKy their
supporting plain old telephone services 15 as well as Internet access. The
vartetephony devices of unregis- tered users 110 may be cellular telephones
and the unregis- tered users may be the friends and business associates
of the registered users. Thus, the Public TXN 120 coupled to the te-

As k@l@h@ﬁwaﬁﬂ/i%esﬁl@ A&y EONIPFIRE @c@@wmwéhﬁot@hezﬁl@gis@@di ces
of YS&ISwho are indhe samecquniry,as e regis: terethusars Ehe Rullic p o

TXN 120 coupled to the telephony de- vices 110 may comprise the
reghtérnet (VORDTer Uaregiteret! uSeR WRE'aFE RoPih the Saifiel doditrpas

thet@ﬂgglﬁt%{&qw;f@%fZ%FQBQQJHHEHDiCﬁ{@Q Jnveding MOIR, arsinglezo cou-
telephony link 125 is typically sufficient to support both land-line and

Plefitér neb 8ot @RS Withdlit 038 of yenerdlify, osehataferdridtlar and a
f i xdedicated commypication ink ceupling-the REBXsystemang the 30 155 is

Internet may also be used in the s¥stem to provide VOIP com-
a cellular Iink whereas the telephony link 125 is a conven-

tional analogue link supporting plain old telephone services
as well as Internet access. The telephony devices of unregis-
tered users 110 may be cellular telephones and the unregis-
tered users may be the friends and business associates of the
registered users. Thus, the Public TXN 120 coupled to the te-
lephony devices 110 may comprise a cellular network for un-
registered users who are in the same country as the regis-
tered users. The Public TXN 120 coupled to the telephony de-
vices 110 may comprise the Internet (VOIP) for unregistered
users who are not in the same country as the registered us-

ers.

For communication involving VOIP, a single telephony link 125
is typically sufficient to support both land-line and Inter-
net connections. Without loss of generality, a separate and

dedicated communication link coupling the PCBX system and the
Internet may also be used in the system to provide VOIP com-
munications between a registered user and a called party hav-
ing access to equipment and network capable of VOIP communi-

cations.
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munications between a registered user and a called party hav- ing access
to equipment and network capable of VOIP communi- cations. 12 In order
to access the features and services provided by the PCBX 130, a calling
party, who may be a registered or unreg- istered user, initiates a call to the
PCBX 130 by dialling 5 the telephone number uniquely associated with
the telephony link 125 or the PCBX 130. The PCBX 130 is coupled to the
Pylzlic TXN.120.via a ginale telephony link 128, In oder to. achieve gall .,
establishment between a ca ﬁng paﬁy anda cafied parsfy,ptjﬁe tel%p on?’
PCBINKLB25 must slippory threeipartywi® conferéreceacatisar explieiticalt unreg-
1 sclfasfer,seryice,or.any. supplemenan.seryices thaballpyhe PGB0,
{o establish_ call sessions between the calling and calle partl%s. Tﬁus,
thethiecREBXOIRD diffelefromrsomme tynvemtivhah talltbuck sy stemst edvighony
11 nfBAHIe tp Sych telephony finks-for normal eperations., 15The call-pagk by, -
process 400 enables a registered user, who is the calling party, to
Licestabligk A call seasionnitiea calledparty Byimeahs of alneelrasismtna

achwBich the PCBX 130 callsqback thetelephogy deviceof the registered ,
user 150 upon re 20 ceiving a call from the calling party. The PCBX 130
calpR@ivear aiid irftefpréB & B6GE Bedudrice that HeScalfvgPparty hasepe—prarty

contetednthe entered code sgquence may POHM@@EW% Opfien and the,
telephon%/ number of the called party to which the PCBX 130 attempts to

SUPRd SR CPHEY cAIRTO G protess 7025 AlléwE aRintedisiered 58PtbL Sh

cal1@stablish acallisessienwith & registered uses. Tha calkprrimises Progesss,

600 establishes a call session between a calling partX and_the premises
theKQCBX 130 differs from some conventional call-back systems

In

which require two such telephony links for normal operations.

The call-back process 400 enables a registered user, who is
the calling party, to establish a call session with a called
party by means of a mechanism in which the PCBX 130 calls
back the telephony device of the registered user 150 upon re-
ceiving a call from the calling party. The PCBX 130 receives
and interprets a code sequence that the calling party has en-
tered. The entered code sequence may comprise service option
and the telephony number of the called party to which the
PCBX 130 attempts to connect. The call-through process 700
allows an unregistered user to establish a call session with
a registered user. The call-premises process 600 establishes
a call session between a calling party and the premises te-
lephony device 140 when the calling party indicates in the
call-through process 700 or call-back process 400 that he or
she intends to call the premises telephony device or when the
PCBX 130 fails to establish the identity of the calling par-

ties in the call routing process 300.
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lephony device 140 when the calling party indicates in the call-through
process 700 or call-back process 400 that he or 30 she intends to call the
premises telephony device or when the PCBX 130 fails to establish the
identity of the calling par- ties in thexcall routing process 300. 13 Each call
record 134 stores the telephone number of the called party and the
Eacteleptioherrumber afthe cooresponding tedlbnt pary whodés-a segistesed

ser, in the call-back prqcess 400. The call recor tabase 134 may be

o S 0 el e SEhoAr iSer 88 RS PCAX 130 fo7 Bagy For 1o
calWhen attermptingrtooestablishra cal sessidn wathrtheiintended cealleeloparty
prolldhe caliback;400.and callthrouah 700,proc: esses, the PEBX130.may,,

repeatedly play a pre-recorge mes 10 sage informing tHe calletd paﬁy to
derpressta keyoos hisretepls onyadevidee Thelalled paftyts abkytorister val .

the re- corded message when he answers the call. When the called party

activates the key as requested, a DTMF (dual-tone multi-frequency) tone
Whep seht fyaleH e PCBXE0lthahthe T5 tall sessiorwithithe called pakrgnded

ca1fi@gbgen egtaplished. This jispadicularly usefulior MiRIMiZing;conRECHAN, - -
time when the called party has subscribed to ringback tone service for

es sk telePRoRy itk OF Belied. RRPALR dned@hawbre yetrpasad mes-
sagelodies Qr mysiaclipsthata caling parly Gan20 hganwhile the,i s teleph-

telephony device of the called party is ring- ing. Ringback tones may not

OnYhelgaicitablehy the PCBEXRB0ES Hhghty®nks, HerdeeaiféingtRe T~
corbeinalcalhackdQ0and calldheough Q0 eperations,efithenRCBX113Q

25 The PCBX 130 may possess smart features for enhancing system
Par{igapiity 1 ThRe PTEX T 30 TWay Sclept At feast ond gréetiétediitiet tone

multi-frequency) tone is sent to alert the PCBX 130 that the
call session with the called party has been established. This
is particularly useful for minimizing connection time when
the called party has subscribed to ringback tone service for
his telephony link or device. Ringback tones are network-
generated melodies or music clips that a calling party can
hear while the telephony device of the called party is ring-
ing. Ringback tones may not be detectable by the PCBX 130 as
ringing tones, hence affecting the normal call-back 400 and

call-through 700 operations of the PCBX 130.

The PCBX 130 may possess smart features for enhancing system
usability. The PCBX 130 may accept at least one predetermined
code sequence as an instruction from the calling party to ig-
nore the code sequence that he or she has entered and that
the calling party intends to re-enter a new code sequence. In
addition, the PCBX 130 may continuously keep track of a code
sequence that the calling party is entering and continuously
compare the similarity of the partially entered code sequence

with default code sequences for service options, telephone
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code sequence as an instruction from the calling party to ig- nore the code
sequence that he or she has entered and that the calling party intends to
re-enter a new code sequence. In 30 addition, the PCBX 130 may
continuously keep track of a code 1sequence that the calling party is
entering and continuously compare the similarity of the partially entered
nunetedes seguencee withrdefault cade seguences foB dervicemeitionss stored

ce1i5igRnone A4 numbers captured in the callrecprds 134 a5 well as sored._
telephone numbers 136. If the level of said similarity ex-ceeds a

ceepredefipee devel rthe PECBX 11,30thay BOBMatidallycpnepletesthe cotdéy com-—
eguence faor.the user, or i prompt the 5 calling. party for selection.i
pleﬁsl%%e ?8d% SE ué%céanE ghé)us%% %ﬁ_ﬁéynproW$9 the

e partially entered code se- quence is su c’ler?tﬁ/ ose to more than one
caldemiteroption 6pstored teléplonel Aurhber. CFhetprehlises telepitohycode se-

qu eﬂ‘%\écﬁ 140, may have adisplay devicg 10 indigaling theLalingnaryy oo on

telephone number when calls are routed to the device. When there are no
or rcprdslofiebittrete usersN@s2), the PCBX 130 may bypass its call-back

400 and call-through 700 processes and allow the premises telephony

device 140 to initiate and receive calls via the telephony 15 link 125. The
Thempheaty tRed T6r stofing Cafleadsitls 149 atitelepone Admbery 1328l ce

ind_l%%@E%B’PE@?&Y@QDI‘M%‘”E&H%@O%'I@BH@%@ andthey makhecalls are
|nt%grated in or interfaced externally to the 20 PCBX 130. The PCBX 130
rou

previlBarf@ity for tHE PEgis RFEd B86rs1B tFRferarPér AP this tered
usegentactiielephone pumpersstored inthgl Jelephany devicgs d20404heng
PCBX memory 136. 25 A first-time registration switch is provided in the
cal%cﬁggfggh 00 processes and allow the premises telephony
device 140 to initiate and receive calls via the telephony

link 125.

The memory used for storing call records 134 and telephone
numbers 132 & 136 are typically non-volatile memory modules,
and they may be integrated in or interfaced externally to the
PCBX 130. The PCBX 130 may provide an utility for the regis-
tered users to transfer part or all the contact telephone
numbers stored in their telephony devices 150 to the PCBX

memory 136.

A first-time registration switch is provided in the PCBX 130
for a user to activate when the system is used the first time
or when there is no record of registered users stored (132)
in the PCBX 130. The first registration can be completed by
the user calling the PCBX 130 while activating said registra-
tion switch. The PCBX 130 stores the telephone number of the
user as the first registered user in its records 132 when the

PCBX 130 is ringing or when said user initiated call is an-
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for a user to activate when the system is used the first time or when there

is no record of registered users stored (132) in the PCBX 130. The first

registration can be completed by the user calling the PCBX 130 while

activating said registra 30 tion switch. The PCBX 130 stores the telephone

number of the user as the first registered user in its records 132 when the
swelPEBXo 3@ iscringing 0s @ etesaigh iserinitated eall is0am tbviwereddnat the

the %Lgmlses telespchony.dewce 140 growdedcgchat E'Elhtee iJlrst-tlme registration

firs.sv%i 1S activated. ﬁelﬁ(EB?(WfB%Cmail%ealmpjlgmen ed by programming

all the call 5 handling process flows in a software or firmware application

e le iIn an_ embedded device with, micrq-cantroller capas bility. The
h é‘?%&%a & d 0 P2y bility, 11
' ©call’han %% sof raEr% abrﬁﬁcaet%lbenn%%f/{ alf o be ggxre%urtnébqg o% corr%puetin%;a
handevieas inchuding sériveyr somputers O tlieatrcomputéis; perswnairprlication

exe%‘?ﬁ'BBtfés and portable.compuieLs,; 14 FIG, g ilpstrates the flow pLa call ,, -

andling process exe- cuted by the private call-back exchange system of

bilffy, 1. Tt @Cl_Bx&@oébhﬂgug@ﬁw&é@tw@danaﬁémin@@ro@é@zm
e xetOf FERUESt sronitgring: ¢allroyting and copnecton aswellels agfallcers,

records management. The PCBX 130 executes a looping process in step
cligp® ferdupu fiftsusly Piciftorihg TORERA ifcoming Cal ofigiiated fofPthecTs -

telephony devices of registered 150 and unregistered 110 us- 20 ers. The

users may access the services and features provided by the PCBX 130

FIGby gliaﬂﬂrﬁd%ﬁ%ﬁ@f%%ﬁoﬁ@%uﬁ%ﬁé’f Lﬁlfql?el)?ﬁééo-h(ﬁgl%aj\ﬁiﬂﬁ e tetephomyc ™
cuthnk 125 entheRCBX 3025 -back exchange system of FIG. 1. The

PCBX 130 continuously executes a call handling process 200
for request monitoring, call routing and connection, as well

as call records management.

The PCBX 130 executes a looping process in step 220 for con-
tinuously monitoring for an incoming call originated from the
telephony devices of registered 150 and unregistered 110 us-

ers.

The users may access the services and features provided by
the PCBX 130 by dialling the telephone number uniquely asso-
ciated with the telephony link 125 or the PCBX 130.

When an incoming call has been detected, the call handling
process 200 proceeds to execute a call routing process (step
300) whose call routing decision would be used to determine
in step 240 the specific call establishment process (400, 700
& 600) to be executed in accordance with predetermined crite-
ria including the identity of the calling party, the service
option and called party telephone number entered by the call-
ing party.
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When an incoming call has been detected, the call handling process 200
proceeds to execute a call routing process (step 300) whose call routing
decision would be used to determine in step 240 the specific call
establishment process (400, 700 30:& 600) to be executed in accordance
with predetermined crite- ria including the identity of the calling party, the
service option and called party telephone number entered by the call- ing

arty. 16 De end]'L[l upon the matched criteri ,the%dolﬂ ndling proc- _
D B o HSemLde 15 SUBEE e ealt Bk trocbls 400, br R L proe
es scalBthrouglt praotess 7 09:srdhé callipremises{iracés60¢.sThé ¢all or the

handling process 200 terminates the call sign in .step. 280 when th

172RGING, P lermypates the cail sess &R §00.

©%"selected c%\lﬁ e%'s,]fgtﬁ%ﬁment prgcress 4600? 7 O%réed%lﬁasse ed. The
process 200 then loops back to step 220 for monitoring the next incoming

TheCk 115, 1000 PrRgess 1 £0ds yhenthe RGRX 30 15 powered downiof, 5

switched off. The process 200 ends when all the associated processes
steand Stepdhavd tempieied tEEIFIG 13 IRstratesithbrilontofthe cafl Fodiy

700PrOCEEH exg=culrddn thergall B%Q‘JE‘QSP_@@@S%_HEE'Ci-o?ogé‘eo%adh@t‘& step
ing process 300 determines the appropriate actions that the call handling
22 0prekEsE 200 takes With Pegarertd alSpetificiin- €Bming Eall SriginatedorFeRe s s

end@n¥ARG of the telephonyevices2Q otredisipred,15Q and Lniegistered

110 users. The call rout- ing process 300 outputs a call routing decision
upon which the call handling process 200 is based when selecting the ap-

ThePiOPHatascalbestablizhumeniaprosess (409, 199 0F 6902 2% Fhe €all sautingy

process 300 begins with step 310 in which
steps have completed.

FIG. 3 illustrates the flow of the call routing process exe-
cuted in the call handling process of FIG. 2. The call rout-
ing process 300 determines the appropriate actions that the
call handling process 200 takes with regard to a specific in-
coming call originated from any one of the telephony devices
of registered 150 and unregistered 110 users. The call rout-
ing process 300 outputs a call routing decision upon which
the call handling process 200 is based when selecting the ap-
propriate call establishment process (400, 700 or 600).

The call routing process 300 begins with step 310 in which
the telephone number of the calling party (caller ID) is re-

trieved.

If there is no caller ID detected in step 320, the routing
process 300 ends with a routing decision of “call premises”
(350) . If the caller ID exists, the process 300 proceeds to
compare, in step 330, the caller ID against the telephone
numbers of registered users stored (132) in the PCBX 130. If
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the telephone number of the calling party (caller ID) is re- trieved. If there

is no caller ID detected in step 320, the routing 30 process 300 ends with

a routing decision of "call premises" (350). If the caller ID exists, the

process 300 proceeds to compare,in step 330, the caller ID against the

telephone numbers of registered users stored (132) in the PCBX 130. If
theltaheé icadlingeparty isdouind talbe oneofdhe redistened userss thertheisers,

routing decisian "caéll back' (335) is chosen..Qther- wise, process 300 _
et et cortnaliclabe b ce ekl LRI
wismatchescamsofihe entiesineS theocalbredords and teleptionennwnbers3 40

database 134 & 136. Call records.134 and stored iele numbers. 136 .
andar%égg%%ﬁ%é “un er%laechcr%g?s%é:reg%s%?.tl?ﬁ%sPé}é& %%8%%% h%ﬁgllé%ie% H
thecalk bstatstishmént betiveenltrielcalling parbeand tee edlfetkpdrdyt who, 36 -

ca1tiS 6836, 45008 of theyregisiered users of (he.PGRY 10 130501 S3Id o1 qupeq

registered user has stored the telephone number of the calling party in
undgensorg 1 36¢ e threariatehing- pert forhsedPinBstep 320hA¢ids andlting call

estdeaisionpineal drough” (345) gtherwise he foutingprogess. 399 £ads, -« y

with the decision "call premises" (350). 15 The process 300 ends when all
whotheldssbiiated prsoessés @Rl Steps Have LonfpleteddFIG o4 Rlugiratdse PCBX

130theflow of the call:backrocess executed 20 Ehth%ﬁé“ lhandling EOGRERbe r
of FIG. 2. The call-back process 400 enables a registered user, who is

of {HaccAliing-party, 16 FéstabRsHERAN Kedsibn WitheR calléd Pary By Medfs -
forekal mechanigminwhisk thesPEBX13Q gallsikacksthertelephopy de-

through” (345), otherwise the routing process 300 ends with

the decision “call premises” (350).

The process 300 ends when all the associated processes and

steps have completed.

FIG. 4 illustrates the flow of the call-back process executed
in the call handling process of FIG. 2. The call-back process
400 enables a registered user, who is the calling party, to
establish a call session with a called party by means of a
mechanism in which the PCBX 130 calls back the telephony de-
vice of the registered user 150 upon receiving a call from

him or her.

The call-back process 400 is executed when an incoming call
is detected and the caller identifier (caller ID) has been
retrieved (405). The process 400 begins with step 410 in
which the PCBX 130 awaits the calling party to terminate the
call session he has initiated with the PCBX 130. When the

call termination is detected, the PCBX 130 makes an outgoing
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vice of the registered user 150 upon receiving a call from 25 him or her.
The call-back process 400 is executed when an incoming call is detected
and the caller identifier (caller ID) has been retrieved (405). The process
400 begins with step 410 in 30 which the PCBX 130 awaits the calling
party to terminate the call session he has initiated with the PCBX 130.

calWhen theteall tesimirationlis detected,the RCBXH30anakes gnoutgong n

Ste18 A | to establish a call session with the calling party in step 420. A
gpeu ic’ broadcast may be played once or repeatedly in step 5430 when
the calling party answers the call. The broadcast comprises

annaouncements from the PCBX 130 to remind the call- in rty of the
A ISILS oL if 9 o femning Har cﬂ?/ t

° oeu(t:el#%gllst at fw{e as recent yefalﬁe {5 “answer ((r)nrlssree calls). The ~ °-°F
4 3 Oamheuncenserts hay cormprisey apy sothesnédessanl lemifderdthas them st

comb PR 13Q iiends- g injorm Q. the calling pagty such.as auaiigble §%@’i%ea11—

~options and their respective code sequences. In the next step 440, the
1ngpPEBX-¥3@ Walts forthetcdire? pary td @htérahé aslephese hlimbes of gk to

anstAlledpars a5 413 wellas pedefined cade sequenges used o represent

service options and any other predefined tasks. The data entered by the
othedlling pafy i typically fiked-Slehhth-d&asstiRG Or it Play-8RgWdth &0 inform

theSRecialkey ety 20 Eyrthernorey, the BEBX 130 may-coitinugHsly keep

track of the characters in the code sequence that the calling party is en-
ChegefingtiPcontiftiotiSy conmsatetRE Similarity of the par- tially entered
code sequence with default code sequences for service options,

telephone numbers captured in the call re , ,
In the next step 440, the PCBX 130 waits for the calling

party to enter the telephone number of the called party, as
well as predefined code sequences used to represent service

options and any other predefined tasks.

The data entered by the calling party is typically fixed-
length data string or it may end with a special key entry.
Furthermore, the PCBX 130 may continuously keep track of the
characters in the code sequence that the calling party is en-
tering and continuously compare the similarity of the par-
tially entered code sequence with default code sequences for
service options, telephone numbers captured in the call re-
cords 134 as well as stored telephone numbers 136. If the
level of said similarity exceeds a predefined level, the PCBX
130 may automatically complete the code sequence for the
user, or 1t may prompt the calling party for selection if the
partially entered code sequence is sufficiently close to more

than one service option or stored telephone number.

Upon detecting the end of the entered instruction code se-

quence, the PCBX 130 proceeds to parse the content of the
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25 cords 134 as well as stored telephone numbers 136. If the level of said

similarity exceeds a predefined level, the PCBX 130 may automatically

complete the code sequence for the user, or it may prompt the calling

party for selection if the partially entered code sequence is sufficiently

close to more 30 than one service option or stored telephone number.
coddpendetectingithe endrof4ié ent@red drstiudtianicodeses ggeneentheates

. PCBX 130 pro t r cantent of the 19, code sequence in step
1 1 Tre ChF ook roshes IemAates. IS0 1 e POCK T Trto"

queimterpretitre eatered semguehcgrlte feilare may happenavheretheence does
noterrhta%%gqs%%“e“oc? %?aees 0oL H‘S‘%Cl][‘néay 8&8‘%”89‘9@%%" 88]%%5 9LME quence

entered sequence 5 does not conform to the formats of a telephone
doegurmbér knowr rto the PCBX A30n&trthedmere!; theepalbback prdeess 4oown

to Ecminates ikg0 whephe calling parly daes nefenterany. ins stryghon .,
code sequence within a predetermined duration of time. 10 If the entered
mingsiactioh dédde sbqueridesis ia bidergttent the PCBX 13¢ advasdesioy 1n-

st raepAR0 Ipyaich he code sequence is decodedipderive the SepMics of

~option, if any, and tele- phone number of the called party. If the decoded
Cimmstruction 15 is a telephone number of the telephony link 125 or PCBX
130 or premises telephony device 140, the process 400 advances to

execute the call-premises process 600. If the decoded in- struction is one
If 5fthefreaeiminet Setiice UptioRS thaS PEBI 30 Procectisis exeklife”

thethecentresponding-tasks such as 20 memons mManagement aRgdsesequence
;, fegitration 800, Ifthe decoded insruction is a valid tglephone number, __
phone number of the called party. If the decoded instruction
is a telephone number of the telephony link 125 or PCBX 130
or premises telephony device 140, the process 400 advances to
execute the call-premises process 600. If the decoded in-
struction is one of the predetermined service options, the
PCBX 130 proceeds to execute the corresponding tasks such as
memory management and user registration 800. If the decoded
instruction is a wvalid telephone number but not associated

with the link 125, PCBX 130 or premises device 140, the PCBX

130 advances to execute the call connection process 500.

The process 400 ends when all the associated processes and

steps have completed.

FIG. 5 illustrates the flow of the call connection process
executed in the call-back process of FIG. 4 and call-through
process of FIG. 2 & FIG. 7. The call connection process 500
routes and establishes a call session between a called party
and a calling party, who may be a registered user or an un-

registered user of the PCBX 130.
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with the link 125, PCBX 130 or premises device 140, the PCBX 130
advances to execute the call connection process 500. 25 The process 400
ends when all the associated processes and steps have completed. FIG.
5 illustrates the flow of the call corm@ction process executed in the
call-back process of FIG. 4 and call-through 30 process of FIG. 2 & FIG.
7. The call connection process 500 routes and establishes a call session

bet n a called party and a calli rty, who may be a registered.user. .
T e PASEr ol GRS PO TaRE50 ST SAl by L hich
theprecess 580 hegins witk stepl310 whichy thenPEBXA130 puits thelcatimgan

arty an hold while makin utgoing, call to the calle rt ing the
out ?elp onceaniglmt?gr %r?éa‘éta‘f%‘ér?é%? in19 t%é All-bac g40t an ggﬁ%é#%ﬁgh%% per
estploti ebses. Mspécificbicadeaskmay beapldyed: tdpedtediy din step0520:0c—
he broadcast comprises announcements from the PCBX 130 about 10
the identity of the caller. The announcements may further comprise a

request for the called party to press a key on his telephony device. When

a sfhecalled nartyactivates,ihe key as, teauested,a PIMF tone issept i,

alert the PCBX 130 that the call session with the called party has been
Thee&taBRsHerS Thi s 5l s&ticary URe ey TRinfrAfing B6nédtdn titfle about

theWﬁJ@@ntE‘Et%@”@@ party hasisubscribed tq fingback-tongservigs for, bishe r
telephony link or device. The announcements may comprise any other

compedeiRary FfGRTtionTthat tHRSPEBXIESD Rteids (oo nBiifyfie talféy on his
te 1R r2P Hike PEBXiA30 failsdoestaklisha call sessiarwithdhehe key as

requested, a DTMF tone is sent to alert the PCBX 130 that the
call session with the called party has been established. This
is particularly useful for minimizing connection time when

the called party has subscribed to ringback tone service for
his telephony link or device. The announcements may comprise
any other necessary information that the PCBX 130 intends to

notify the called party.

If the PCBX 130 fails to establish a call session with the
intended called party, the system updates the call records
134 in step 550 and ends the process in step 590. The call
record database 134 is typically grouped under each regis-

tered user of the PCBX 130 for easy cross reference.

If the PCBX 130 successfully establishes a call session with
the intended called party in step 530, the system first up-
dates the call record 134 in step 560, followed by connecting
the calling and called parties in step 570 using predeter-
mined means such as three-party conference calls or explicit
call transfer service or any supplementary services that al-

low the PCBX 130 to establish call sessions between the call-
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intended called party, the system updates the call records 134 in step 550

and ends the process in step 590. The call record database 134 is

typically grouped under each regis- 25 tered user of the PCBX 130 for

easy cross reference. If the PCBX21130 successfully establishes a call

session with the intended called party in step 530, the system first up-
ingdates the cak deqordt1B44n ster56e doloved bylconnebin®@B861the 30 em-

p105ing and called partiesin step 570.using,predeter- mined means such . .
as three-party conference calls or exp icit” call transfer service or ny
uposupplementary seandesthas alk-vowehe POBX 180 te establisly calink 125

Sessions l}%tweﬁnt £ Ilfgl inglanq<c§l arties. The me%anism haltl
sup&%r 8BX 130ter%-%%oy%oto%% neétn aca mg%% 8vvri%hgaec}fit ed %5ﬁy °
tragepgendss apoatke supplememary@etvice thatthe teléphony belonpects it-

se13UPRAILS, f the telephony link 125 supperts explicit.call 3 ransfer service . o
then the PCBX 130 typically disconnects it- self (on-hook) from all calls
sioan@ phrlesisaforng call Sestdien estalfishiment withtheedhed partyise te-

1epMaqe; i 1he te-Jephopy link-12% supports three-payty conference ¢all, «peop
then the PCBX 130 typically performs a flash hook, which puts the 10

theteféphony ik I25 61i-hoBk P61 SHEYE dRirdtiohsef thne Kol-T&Wwed byuts the

re1effhoRk, toiengagesalbihree parties-namelythe galling partyc¢alledRarty o1 -
and the PCBX 130. In this case, the PCBX 130 remains engaged

Lowgfotighdtit thé ealf sessiof "8 #thé PEBX 186 faifsfo'detectamprdall the
cal3essionbestablished hetwean the ealling and salied padiesiin step 87%ase,

the call connection process ends in step 590. If such establishment is

thegicdéstul thé CaR toRnEeiAISfocEES BBE MIVANEES T Step 57810 o -

determine the type of supplementary call service used.

If the PCBX 130 fails to detect any call session established
between the calling and called parties in step 575, the call
connection process ends in step 590. If such establishment is
successful, the call connection process 500 advances to step
578 to determine the type of supplementary call service used.
For three-party conference calls, the PCBX 130 proceeds from
step 578 to step 580 in which the established call session
between the calling and called parties is maintained until at
least one of the parties has terminated the call, and for ex-
plicit call transfer service and similar types of supplemen-
tary services, the PCBX 130 ends the call connection process

in step 590.

The process 500 ends when all the associated processes and

steps have completed.

FIG. 6 illustrates the flow of a call-premises process exe-
cuted in the call handling, call-back and call-through proc-
esses of FIG. 2, FIG. 4 & FIG. 7 respectively. The call-



10

15

20

25

30

20 For three-party conference calls, the PCBX 130 proceeds from step

578 to step 580 in which the established call session between the calling

and called parties is maintained until at least one of the parties has

terminated the call, and for ex- plicitcall transfer service and similar types

of supplemen 25 tary services, the PCBX 130 ends the call connection
prepmc:esspmcstmmga%O'Dh@pmm&@@serwscahen all the assaciateden a
ca1Rrocesses. nd stgp%ﬂave com Ieted 3 % 6 |IIu trates thg Wgen fhe

Hpgrepmlseg process exe” Féds nthe ca alYn caﬁcbac and
caldalhmrpugttpr@mcésse$eﬁFh® Z;,kﬁecal&Fﬂ:@r@mg@mveI@'sihé@:@dland

cal132UENISES process @80&éacb“f§ esa gl Sesf?lco“ betwe § & callipg,
party 7 and the premises telephony device 140 when the ca Ing party
premdicates inlthelrallsthrbtighqserocess 760 ahdecdll-Back gfocess 4901thate s -

tabﬁ&ﬂs@ﬁém?ﬁ@%%%?' the 3 premises £%1§p[38'}3£93‘i'ﬁe£’£§}‘”}?f‘ P ca11
PCBX 130 falls to es- tablish the identity of the calling party in any of the

rougdlnJomthrrprotess 800. The call-premises process 600 begins with step
610 in which 10 the PCBX 130 routes the call to the premises telephony
device 140. Next, the PCBX 130 sounds an internal buzzer or it sig- nals

ThetheacohneERSHLSRMiBES fdSsh o ddRee 140 o FRg $it Sstefp 6201 Theghich

thePiErges tplephonycdevige 149 may display the-qalling pacy ielephoneievice
number. 15 The call- %remlses process ends in step 660 if the call has not

140pedipahswérsdl By-ary USEr HAHE Sanfe prethisés tthitgzer or 1t sig-

nals the connected premises telephony device 140 to ring in
step 620. The premises telephony device 140 may display the

calling party telephone number.

The call-premises process ends in step 660 if the call has
not been answered by any user in the same premises within a
predetermined duration. Conversely, 1f the call is answered
in step 630, the call session is maintained in step 640 until
at least one of the calling and called parties terminates the

call.

The process 600 ends when all the associated processes and

steps have completed.

FIG. 7 illustrates the flow of a call-through process exe-
cuted in the call handling process of FIG. 2. The call-
through process 700 allows an unregistered user (110) to es-

tablish a call session with a registered user (150).

The call-through process begins with step 710 in which the
PCBX 130 determines if the telephone number of the calling

party matches with any of the entries in the call records and
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predetermined duration. Conversely, if the call is answered in step 630,
the call session is maintained in step 640 until 20 at least one of the
calling and called parties terminates the call. The process 600 ends when
all the associated processes and steps have completed. 25 FIG. 7
illustrates the flow of a call-through process exe- cuted in the call handling
telpracess of BiBe2.sT himcalbdbrougb4recess 700 afloniscaarpamegistérelda s

er (110) to es- tablish a call session with a registered user (150). 30 Th
Sl pEEs oo Sy P10 i WRicH e PeBSCTay 2 Ehe
caldeterminesyf thectelephonke vnasersof the caling ofartyrmatehegisswitiranyus -

of the.entries.i h§ Il records.and 23 .telephone n mbehr databas 4h
St GFI ‘the PCBX 3@0 hgars gﬁ@eﬁecgajﬂgets%t%%h}ln%enrt be%vsee%t regdl?)E ©
telealliog panymindthe fedlled partylwhg, inahisicase, iscorerof thet, then

profeisierrdus; 13 9L the PCBX 130.arsaid [egistored uselhas,stored he o,

5 telephone number of the calling party In memory 136, then process 700
Prog@iences 16 $8kP 720, GtHerwise thé cal-thrdugh §roeess proteeds tén step
60 0€xecute the call-premises process in step 600. 10 In step 720, the PCBX

130 prompts the calling party to choose the telephone number of the

intended registered user (150) or the attached premises telephony device

1n 34QJf thepcalling. patty has ot retupedany,validantionwithin: 1585 choose
predetermined duration, or the calling party explicitly seeks a connection
they itk the préthisBEtEIBpholy Beficé1kpnded registered user (150) or

the attached premises telephony device 140.

If the calling party has not returned any valid option within
a predetermined duration, or the calling party explicitly
seeks a connection with the premises telephony device 140,
then the call-through process 700 proceeds to execute the
call-premises process 600. Otherwise, the process 700 ad-
vances to step 500 for executing the call connection process

500.

The process 700 ends when all the associated processes and

steps have completed.

FIG. 8 illustrates the flow of a registration process exe-
cuted in the call-back process of FIG. 4. The registration
process 800 allows a first-time user to register his tele-
phone number as the first registered user 150. The process
800 also accepts deregistration and new registration initi-

ated by an existing registered user.

With the telephone number of a first-time user or a regis-

tered user captured, the registration process 800 begins with
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then the call-through process 700 proceeds to execute the call-premises
process 600. Otherwise, the process 700 ad- vances to step 500 for
executing the call connection process 20 500. The process 700 ends
when all the associated processesand steps have completed. 25 FIG. 8
illustrates the flow of a registration process exe- cuted in the call-back
steprogess of Fik.14hT hehregistration3 pratess Bi0rallowisfa first-tine serrtp

regCYSIELNs tele; phone number as ihe firstredistered user 180, The, e,
gprocess 00’ &lso acceB S dleregisItT}aﬁon and hew registra ioninit- 30 ated Y
132hy an existing registered user. With the telephone number of a first-time
user or a regis- tered user captured, the registration process 800 begins
with 24 step 810 in which the PCBX 130 determines if there is any

If reyisteredsuser telephone namberstored i trelsystermmentorp ri82: $sif 800
proflBLR s NQ registared pymbgr found, then the_process, 809 d%@&%e?%égif tra-

~ prompt the user to activate a dedicated registra- tion switch on the P¢
tion3@witecregistration Stikch is Pe- Vided ferduster 16 hetvatewitieiithes pro-

vidSyptemys ysed the fiLst ime of whenthere isno.record of regigteredh ¢3¢
~ users stored 10 (132) in the PCBX 130. The process 800 proceeds to step
timgg® ol SRMINGRE teléphéite RERFDER of therCAllity pary as ke Sirstored

(1 3egistared dsesdrits 1eeords I32when the BeBX-13Q is- £i80ing ariuhen s o
said user initiated call is answered by the premises telephony device 140

forprivitietlhat e fetGRIeCIS rayistRiionswitdheis ttivafed. PREEY as the
f 1 rERgiStealionquroeess:8QQ agyanaes tostep 8201BMergiisn the PCBX 130 is

ringing or when said user initiated call is answered by the
premises telephony device 140 provided that the first-time

registration switch is activated.

The registration process 800 advances to step 820 if there is
at least one registered number found in step 810. The system
prompts the calling party, who is a registered user of the
PCBX 130, to enter the service option in the form of code se-
quence in step 820. The system decodes the code sequence and
determines in step 840 if the registered user intends to reg-
ister a new user or remove an existing registered user from

the system memory 132.

For a request of registration, the registration process ad-
vances to step 870 to prompt the user for the telephone num-
ber to be registered. Next, the entered telephone number is
added to the records of registered telephone numbers 132 in

step 880.

For a request of deregistration, the registration process ad-

vances to step 850 to prompt the user for the telephone num-
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at least one registered number found in step 810. The system prompts
the calling party, who is a registered user of the 20 PCBX 130, to enter the
service option in the form of code se- quence in step 820. The system
decodes the code sequence and determines in step 840 if the registered
user intends to reg- ister a new user or remove an existing registered user
berfram lthe systemimemosyl 13Re2% Fot Agequesteidegisiratiorpthenumber is
registration process ad- vances to step 870 to prampt the user for the
e hone fu Do 5% FogiAbre NS e bt e hone R ser 32
in istaddéd fo the records of registered telephone numbers 132 in 30 step
880. For a request of deregistration, the registration process ad- vances to
step 850 to prompt the user for the telephone num 25 ber to be
Al tderegistéred. Nexteheleatarad telephowe hamber is:semeved frohe they,
tnelBeO aigoislerag elephone RIS 1L7: ISIERAR0. SAIOUGH tbfie
above description contains much specificity, these should not be
embeshistrizdsadlirhitingthé scope vi the @nibddimentstbgrmerely: providing see -
ab1lustiation ofthe Joreses: able,embediments, Esnacially the above stated , £
advantages of the embodiments should not be construed as limiting the
thescaect0 BEtHeSerhbBodihterts bubmerel) 16 exprairt podsibietddievdie scope
of Medtsifitheidessribediembediments are putinto pragtise.s T NUS iR eve-
scope of the embodiments should be determined by the claims and their

meng&ivdlehRS raheF tharfy HECSKHTIsRE SgiveR. PRt into practise.

Thus, the scope of the embodiments should be determined by
the claims and their equivalents, rather than by the examples

given.
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26 CLAIMS 1. A method of advanced call handling and exchange,
wherein 5 a private call-back exchange (PCBX) system is used to
continuously monitor for an incoming call and service request initiated by
a calling party and establish a calbsession with an intended called party
when the re- spective routing criteria are met, and both said calling 10
party and called party are coupled to said PCBX via at least one public

CLAEMSphony exchange and network which is further coupled to said PCBX

system via a single teleph- ony link, and one of said calling party and
called party being a registered user whose telephone number has been
15 Baved imtheahemdvy o saidRCBXhand tHenmethod eampeasing theherein

steps of derypgiacal ieuing decision gy exEEUED 8 FAIIRUING oo

process and said routing decision being upon a plurality of criteria
corhprisiag the idars2Q tigoofisaid caking partynthensarvice dptioaseélettey 1 ce

by said calling; party; and thetelephane number ot said iptended called
party entered by said calling party, selecting a call establishment process
outcaflal pherafityat avaliablerestaslishifeht prdcesdeBawitly ther @5 the re-

seleglion being hased upon,said dedved calh rquting de ¢ision, and $aid 113 ng
available call establishment processes comprising a call-back process,
an®@kécutifs&id SeRtidthealVestablistitnentstotess 239 2PFRE via at

methodsef clain 1,wherein said-selected.call astrblishment precess.peing, is
S her sty e L AP REY &5 2 E05SY, single telepn-
ony link, and one of said calling party and called party
being a registered user whose telephone number has been
saved in the memory of said PCBX, and
the method comprising the steps of
deriving a call routing decision through executing
a call routing process and said routing decision being
based upon a plurality of criteria comprising the iden-
tity of said calling party, the service option selected
by said calling party and the telephone number of said
intended called party entered by said calling party,
selecting a call establishment process out of a
plurality of available establishment processes, with the
selection being based upon said derived call routing de-
cision, and said available call establishment processes
comprising a call-back process, and

executing said selected call establishment process.

The method of claim 1, wherein
said selected call establishment process being said
call-back process if said calling party is a registered

user.
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user. 27 3. The method of claim 2, wherein said call-back process
comprising the steps of making an outgoing call and establishing a call 5
session with the calling party upon detecting that the calling party has
terminated said incoming call, awaiting the calling party to enter the
telephone number of the called party, and any predefined code se-
guences used to represent service options and any other 10 predefined

' tasllf%’ a@nd %%Ltgglisohrin% facflr!ll ?ss;%lebetween said calling party and
ed | par?y a

e1ln
cal y executingac tonnection process. 15 4. The method of
claim 3, wheiein anhbuheerkentsoeing ptayedrtd sémind saidtadig of

party of tie fpyled calls hat e has praviousy falled 19 aogwer, and.he,
announcements ?nay comprise any other necessary reminders for the
callieg party, suchhas 2@ availdble sepdce gpticrsan treedtriespettiviet the
code,s¢-quences, 5. The methad of claim 3, wherein spid entered code
sequence being continuously com- 25 pared against some default code
sequencesfer seryitet bpticrs. idlephore himbersstored Bhd télephohene

numbgrs. saved in,systemeall records, and if the Jeyel O simiz Lt o 4o se-

exceeds a predefined level, said PCBX automati- cally completing the
codB18aqifences afld prompaAG 3aRI-3T BAllAG Paftl forselectivh fadidother

code-sequencepeaing wsufficigptly close to more than one service option or
establishing a call session between said calling
party and called party by executing a call connection

process.

The method of claim 3, wherein

announcements being played to remind said calling
party of the routed calls that he has previously failed
to answer, and the announcements may comprise any other
necessary reminders for the calling party, such as
available service options and their respective code se-

quences.

The method of claim 3, wherein

said entered code sequence being continuously com-
pared against some default code sequences for service
options, telephone numbers stored and telephone numbers
saved in system call records, and if the level of simi-
larity exceeds a predefined level, said PCBX automati-
cally completing the code sequence, and prompting said
calling party for selection if said code sequence being
sufficiently close to more than one service option or

stored telephone number.



10

15

20

25

30

10.

stored telephone number. 28 6. The method of claim 1, wherein said
selected call establishment process being a call-through process if said
called party is a regis- 5 tered user and said calling party has previously re
quested for call session establishment with said called party. 7. The
method of claim 1, wherein 10 said selected call establishment process
being a call-through process if said called party is a regis- tered user who
ha%ﬁ'[é)re%g}le gl%pponfanum er %fhseari% .%alled party in said PCBX. 15 8.
The method of claims B 6F , WHereln said call-through process
comprisingdhel stepbkeaft pronapting thetcallingsparinto chooseshebeing a
telephone, purbey, of the.intended registereduses, and estaplishing a call
session between sai caﬁlng 20 party and ca led party b)}/ executing a call
conrectidn uprocess M. skiedmethodiofoclainy Lywhereity saidiseledted catl

estghlisnmentaypcess being & 25 callprepmises pragess, ifthe é%ﬂ%ﬁh%%ﬁi led

number of said calling party cannot be retrieved from said incoming call.
10 PRFe-thethod of claims 1, 3 or 8, wherein 30 said selected call
establishment process being a call-premises process if the telephone

number of the in- tended called party entered by said calling party is the
29The method of claim 1, wherein

said selected call establishment process being a
call-through process if said called party is a regis-
tered user who has stored the telephone number of said

called party in said PCBX.

The method of claims 6 or 7, wherein

said call-through process comprising the steps of

prompting the calling party to choose the telephone
number of the intended registered user, and

establishing a call session between said calling
party and called party by executing a call connection

process.

The method of claim 1, wherein

sald selected call establishment process being a
call-premises process 1f the telephone number of said
calling party cannot be retrieved from said incoming

call.

The method of claims 1, 3 or 8, wherein
said selected call establishment process being a
call-premises process if the telephone number of the in-

tended called party entered by said calling party is the
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11

12

13.

14.

telephone number of the telephony link connecting said PCBX and said
public telephony exchange and network. 11. The method of claims 1, 2, 6
or 7, wherein 5 said selected call establishment process being a
call-premises process if the criteria for said call-back process and
call-through process are not met. 12. The method of claims 9, 10 or 11,
wheteiri0c@aid oallpremiseés phecesslegrhjonising theksteps of claich gakh #0.d
d bei aonnected to a rem- ises telephony device direc
cougl%?to sg‘;]c%ﬁé xP a% alertin ing a]ﬁfy} Usér afp %ér mlsesogo arfcs‘\A/IW<:}:rk
the call by means of activating the appropriate visual or 15 audio

tra duch sﬁgnéhe ECBlélor on Isaldzpreénlges 17e Ieplhor@/ldewce 13. The

method of claims , Wheérein'said call chnnection process
comprisingahel s&@b@@@@fﬁ p@ﬁﬂrﬂg thetoaflingsparenon hotbwhite hrakirg 2

an outgoing Gall 4o sajdl called.party yging e teleghong, pUMBEY 411 -pack

provided by said calling party, and establishing a call session between

saifi cafled 2533utycand- calling péarty based eponithe Boppleatentary te-
lephony services available to the telephony link con- necting said PCBX
and said public telephony exchange and network. 30 14. The method of

-claifh @ 3n@kefsin Qaid-ddppiementaly télépAdny ¥&%icescomprising at

least one of thiee-party,conference call and expligih call fransferservices. or
30 said call to be routed being connected to a prem-
ises telephony device directly coupled to said PCBX, and
alerting any user at the premises to answer the
call by means of activating the appropriate visual or

audio transducers on the PCBX or on said premises te-

lephony device.

The method of claims 1 or 3 or 8, wherein

said call connection process comprising the steps
of

putting the calling party on hold while making an
outgoing call to said called party using the telephone
number provided by said calling party, and

establishing a call session between said called
party and calling party based upon the supplementary te-
lephony services available to the telephony link con-
necting said PCBX and said public telephony exchange and

network.

The method of claim 13, wherein
said supplementary telephony services comprising at
least one of three-party conference call and explicit

call transfer services.
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15.

16

17.

18.

19.

20.

15. The method of claims 13 or 14, wherein announcements being played

to request for said called party to press a key on his telephony device for

5 sending a DTMF (dual-tone multi-frequency)tone to alert said PCBX that
the call session with the called party has been established. 16. The

method claims 13 or 14, wherein 10 The telephone number of any
unregistered user being saved in the system call records of said PCBX.
17.TLhee rrrpee% %ddof aiC 1i¥nvge£%jn ac Iljlrlg B%r%wlhg is_ a registered

user enters the 15 elepﬁone nUMb&r of a'usérto be registered, and the

en- tered tetepghoneenumber beingsavéd yre the-corresponsiing: amemeanydof
said PGBYX. 18, The method efclaim 1, wherein 20.a calling partywho.is &,
registered user enters the te ephone r?um er of an emsﬁng reygistere
usercand tige ceritéied tétbphone nenberbeing remoeed frobothe dorreslert
spanding memory;0f sajd, PCBX, 25,19, The methad qf.dlain, 4, whereln &,
calling party originating a call to said PCBX and activating a dedicated
switctsoRrsaltl PEBfbt fifstdtime registration and when said PCBX has

no record of any registered user. 30 20. The method of any of the claims
1to 19, wherein a separate and dedicated communication link cou- pling

-said PCBR Systéns andte Intefiet béing'tisedfio"31 provide voice over

internet pratecal &YOMRLERMMURILS* of any unregistered user being

saved in the system call records of said PCBX.

The method of claim 1, wherein

a calling party who is a registered user enters the
telephone number of a user to be registered, and the en-
tered telephone number being saved in the corresponding

memory of said PCBX.

The method of claim 1, wherein

a calling party who is a registered user enters the
telephone number of an existing registered user, and the
entered telephone number being removed from the corre-

sponding memory of said PCBX.

The method of claim 1, wherein

a calling party originating a call to said PCBX and
activating a dedicated switch on said PCBX for first-
time registration and when said PCBX has no record of

any registered user.

The method of any of the claims 1 to 19, wherein
a separate and dedicated communication link cou-

pling said PCBX system and the Internet being used to
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21

22.

23.

tions between a registered user and a called party hav- ing access to
equipment and network capable of VOIP com- munications. 5 21. A

system for advanced call handling and exchange com- prising a private
call-back exchange (PCBX) having memories for storing call records,
telephone numbers of called 10 parties and registered users, and a
processardzapabie-ef computingeat ¢outing decision @rléxectibingcall ca-
es- tablishment processes comprising a call-back process, in which said

OB Rl EACITS "oaling Rarhy WG 1 & regietarad uSer o he Ts 1527
phomgynambes of &catienh panrty @andantgndedwsenkice apaiohawvlen SQidP com-
PCBX having detected that the calling party has terminated an incoming
cal?,] a call-t rough process in which an unregistered user being routed

and connected to a registered user, 20 and a call-premises process in

_whichsaid calling party, being youtephand connegted [0,a PLERISESe  com-

telephony de- vice directly coupled to said PCBX."25 22. The system of
claiv 23 1 derein said calling party and called party being coupled to said

PCBX via atleasf ope public telephony exchange apgnetwatk whichds o ries
further coupled to said PCBX system via a single telephony link. 30 23.
Thé eystehPsieldims 21 of 220 Whereii@ephone numbers of called

parties and registered users, and a processor capable of
computing call routing decision and executing call es-
tablishment processes comprising

a call-back process in which said PCBX calls back a
calling party, who is a registered user, for the tele-
phone number of a called party and intended service op-
tion when said PCBX having detected that the calling
party has terminated an incoming call,

a call-through process in which an unregistered
user being routed and connected to a registered user,
and

a call-premises process in which said calling party
being routed and connected to a premises telephony de-

vice directly coupled to said PCBX.

The system of claim 21, wherein

said calling party and called party being coupled
to said PCBX via at least one public telephony exchange
and network which is further coupled to said PCBX system

via a single telephony link.

The system of claims 21 or 22, wherein
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24

25.

26.

27.

said telephony link supporting supplementary ser vices comprising at least
one of three-party conference call and explicit call transfer services. 5 24.
The system of claims 21, 22 or 23, wherein a user activating a dedicated
switch on said PCBX while originating a call to said PCBX for first-time
registration and when said PCBX does not have any regis- tered user. 10
25. The systenm afedrypofcaiginisi 2k tes 2dpwhereiy saidguriblicdelephony e r-
exchange and network and the telephony deyvices used by.said calling .
parY and cafled partlyngeing of any fypes’including analggue,ydigi?é}, 5
fixetkline, amireless; cellufar, circuitiswitched r VR v(voice. over internet
protocol) and other types of packet-switched networks, and the calling
party and called party may be in the same or in different coun- tries. 20

-26.Thie systeérnofcahycdfaclaims?2] td225 owhergin saidRCBX being

implemented,hy, programging all as- sogiated call handiing prpcess flows sy

in a software or firmware application executable in an embedded device

25 vﬁl_afi/ilc_]@ rRicke-coRtralier capability, andssaid qaﬁiﬁén_f@mw_gfécm:\_ﬁaf@ime
application may: also heexgeutable oy somputing deyicesinguding, regis-
server computers, client computers, personal computers and portable
corhptift?s.\BZ7. The system of any of the claims 21 to 26, wherein a
separate and dedicated communication link cou- pling said PCBX system

and the Internet being used to . .
The system of any of claims 21 to 24, wherein

said public telephony exchange and network and the
telephony devices used by said calling party and called
party being of any types including analogue, digital,
fixed-line, wireless, cellular, circuit-switched, VOIP
(voice over internet protocol) and other types of
packet-switched networks, and the calling party and
called party may be in the same or in different coun-

tries.

The system of any of claims 21 to 25, wherein

said PCBX being implemented by programming all as-
sociated call handling process flows in a software or
firmware application executable in an embedded device
having micro-controller capability, and said call han-
dling software application may also be executable on
computing devices including server computers, client

computers, personal computers and portable computers.

The system of any of the claims 21 to 26, wherein
a separate and dedicated communication link cou-
pling said PCBX system and the Internet being used to

provide voice over internet protocol (VOIP) communica-



provide voice over internet protocol (VOIP) communica 33 tions between
a registered user and a called party hav- ing access to equipment and
network capable of VOIP com- munications.
33
tions between a registered user and a called party hav-

ing access to equipment and network capable of VOIP com-

munications.



