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PCT/ SGO1/ 00207 * 1661 agi ng System The?r@)a@ Iﬁ? gi ng
system 5 In organisation \ﬂm\\mn is nof phAysically at the| des it
can of ten We 02/gil486 i cul t f “\\\\\“ \“m)(‘ rson in the organi Bel/$&/0020uch as a

receptionist, to |l ocate grson, for exanple, in order to put through
a tel ephone call to them Cbnventlonal solutions at overcomng this
probl em have used a tannoy or 1o A@agiRfSystensystem to broadcast a call for
the person that soneone is trying to~ [ocate them Alternatively,

el ectroni c pagi ng systens exist in which an electronic paging device
carried by a person alerts the person, usually by an audible alarm to the

fact that Sﬁ@% |8ﬁ‘!”fFlét% ttéxlplagmb%g%t%ﬁﬂte them 15 However, a disadvantage

of these co sys ey only cover a limted
geogr aphi cal area. Even in the case of an el ectroni C paging system which
operates outside the organisation's premni ses, ‘is necessary for a person

't The. ber SuteraSaleT e AR ALkl aﬁm Gk REgh egBRerar i y ot
Connect od { HFEHE TEAAUPT RSN, TG BRI QR e RS A PRI PIQiBs pect of
o o g ep oL o LB SR Ten0er e
users, a registered user being associated with an 4

Conventional solutions at overcoming this problem have used a tannoy or

10 loudspeaker system to broadcast a call for the person that someone is trying to
locate them. Alternatively, electronic paging systems exist in which an
electronic paging device carried by a person alerts the person, usually by an

- audible alarm, to the fact that someone else is trying to locate them.

15 However, a disadvantage of these conventional systems is that they only cover
a limited geographical area. Even in the case of an electronic paging system,
which operates outside the organisation’s premises, it is neceséary for a person
being paged to locate a telephone to respond to the paging message. Also, if
the person is outside the organisation premises, it is generally not possible for a

20 person who is also external to the organisation to be connected to the person

being paged.

In accordance with a first aspect of the present invention, there is provided a
paging systém comprising a private branch exchange telephone system having

25 a number of registered users, a registered user being associated with an

9
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PCT/ S&1/ 00207 2 extension of the private branch exchange tel ephone system
and a nobile voice comunication device nunber, the private branch
“exchange, iWOP¥¥p¥nse to a call to the registered user' PCIRGEHERGN,

dialing a call to the nobile voice comunication device nunber associ ated
with the registered user; and 5 whereby if the regi stered user responds to

the call pl agggndidn bhmeryrw@t&ahéraef&hangémet LRI ARG aTHSHileVolce the
nobi | e voi ce communi cation device by entering an |dent|f|cat|on code on an

ext ensi on of cdifuRichaH GG HASHRte bitheRBRAfarRs kBkpdrie 1Bl vat e

branch exchange tel ephone systemdiverts the call to the extenS| on. 10 As

used herei n’célﬁ%tﬁé‘FéQ,a’%&%Q'ds%r¥%k@§fﬁﬂg§THI"HgCé‘Eél%tﬁ@‘ﬁh&lﬁl o V¥R@ns any mobile

comuni cati on device IS Capa way Vvoi ce communi cation and

capabl e of db&ﬁ}ngmcagorfée\ﬁ&é"%ﬂﬁé% Bcnggagi%fh ﬁgsrg@bfér&ﬁu&\ért Bngt_calling

pa{}yl and inc not restrict one’or -any other

5
advant deslo;*ﬁ%’“%fﬁ@%t@@stgﬁf' Lf%f%ﬁ%iaﬁé#eg’?%cé 50 BIRERERNCL  yi ng
device, °ue€qﬁ‘wana9‘f’$‘%@%g%?fvam§tﬁ S Bt R B TR B e ce or
by an 20 extensi.on

te b h h th
vicinity of GRBHNG ?wq%f?%etvc%ggaeﬁn%ﬁef% S8 nivat Bremd echPngg

n |1 r
initially be te elph%%(te %S'stlér‘ﬁ %he er/ate granch exchange telephone system diverts the

call to the extension.
10
As used herein, the term “mobile voice communication device” means any
mobile communication device which is capable of 2-way voice communication
~ and capable of displaying or announcing a number assoé_iated with a calling
party, and includes but is not restricted to, a cell phone or any.other célllular

15 communication device capable of 2-way voice communication.

An advantage of the invention is that by the private branch exchange notifying a
person of an incoming call on the user's mobile voice communication device, a
user may respond using the mobile voice communication device or by an

20 extension of the private branch exchange of the user in the vicinity of user.

In the first aspect of the invention, the call may initially_be directed by the private
branch exbhange to the user's extension, and if the extension rings more than a
given number of times, the private branch exchange then places the call to the

25 user's mobile voice communication device number.
s ;



branch exchange to the user's extension, and if the extension rings nore
than a given nunber of tines, the private branch exchange then pl aces the
call to the 25 user's nobile voice comunication device nunber. 4 WO

02/ 37436 PED/SCEHB 00207 3 Alternatively, the private breem$caneioange

t el ephone systemmay imedi ately placesthe call to the user's nobile voice
communi cati on device nunber, without waiting for the user's extension to
ring. 5 Acall to the user may be froman extension of the private branch
exchange or fromthe public swtched tel ephone network. In accordance with

a second as%%];na‘ﬁ(/elghl‘g:??ﬁgﬁ@tﬂr%bh &AR5RgE Kb‘gg&eﬁw pag! uﬂ&edfja‘?el ystem

conprising a privat exchange ter ephone system ing a nber of

registered %Ea%%ﬁg%@%liﬁﬁhéhgéﬁggﬁg (ﬁ&% BSmARRRGLA] 89\/;}%% m‘B@r v@fﬁ%ﬁps' on of

the pri vate nge an € Vol ce conmmuni C evice

nunber, eh@rf&? %%g %Qtegis'%)ﬁltgﬂﬁ%ne call made from a fl rst extension

of the prlva exchange tel ephone systemto the regi stered 15 user's
nobi | e vQi ce conmuni cati on devi ce nunber, the registered user enters an
identificCation code on a second extension of the private branch exchange

compari ng ¢ AecAip dretiardBal e BT RREEUT Of R A hele RGNt LIRS code
Code. mat chedoMHBeREIESH ﬁérﬁ%ééﬁpﬁﬁﬁ%aﬁyoﬂs'sicf ated with the registered
user, the private branch
In accordance with a second aspect of the invention, there is provided a paging
10  system comprising a private branch exchange telephone system having a
nufnber of regiétered users, a registered user being assbciated with an
extension of the private branch exchange and a mobile voice communication
device number, where in response to a telephone call made from a first
extension of the private bra'nch exchange telephone system to the registeréd
15 user's mobile voice communication device number, the registered user enters
an identification code on a second extension of the private branch exchange
telephone system, and the private branch exchange telephone system
comparing the entered identification code with the identification code associated
with the registered user, and if the entered identification code matches the
20 identification code associated with the registered user, the private bfanch

exchange telephone system diverts the call to the second extension.

The identification code may co'mprise the number of the extension with which
the registered user is associated.

25



exchange tel ephone systemdiverts the call to the second extension. The
identification code may conprise the nunber of the extension with which
the regi stered user is associated. 25 WD 02/37436 PCT/ S&1/00207 4

Typi cal |y, Whe2/37¢3§i st ered user enters an instruction cod@CHGIME2Eecond
extension, in an addition to the identif4cation code, the instruction code
inform ng the private branch exchange tel ephone systemthat the registered

user is requespicagy, e Fe@;hétertee U38r Bht¥A drefsthitibR @086 6AMRe 88ddMasi on. 5
Preferably, the nobile. voice comunication device is a cellular 2-way

voi ce Com%&%Eloﬂnlndﬁ'}’:‘?]d‘(ﬁnorﬂéCtHeﬁ)%nﬂf'c‘éﬁbﬁ ccs&meemefm@two% of ‘a paging

system i n accor dance the 1 nvention w | now be 10 described with

reference to; rlifQﬁmﬁg Y S BarhBAtAGe téiBHENestchh St fhelrdgftéregChemmat | ©

di agram of a pagin tem Figure I'agram showng operation of

e Pa0L N YRk P SRR aiBlo b3 oA Eootha sg&?@d gxtgﬁé.sns' on on’a private

branch excha ne sys i gure ow di agr am show ng
operat | on _of the paging systemwhen a call is placed froman extension on
the pri vafe branch exchange tel ephone systemto a user's cell phone; and

f{e%ﬂéiti L aRurerat. B S T e ubRebon BT Rl iRy TR

~ communication dewce such as a cell phone

An example of a paging system in accordance with the invention will now be

10 described with reference to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a paging system;
Figure 2 is a flow diagram showing operation of the paging system when
a call is made to a user's extension on a private branch'exchange

15 telephone system;
Figure 3 is a flow diagram showing operation of the paging system when
a call is placed from an extension on the private branch exchange
telephone system to a user's cell phone; and |
Figure 4 is a flow diagram showing a verification process if a user

20 requests transfer of a call to an extension on the private branch

exchange.

Figure 1 shows a schematic diagram of a paging system in accordance with the
invention. A registered user 7 has a cell phone 5 and the registered user and

25 the number of the cell phone 5 are associated with a telephone extension EXT1

v



exchange. Figure 1 shows a schematic diagram of a paging systemin
accordance with the invention. A registered user 7 has a cell phone 5 and
the regi stered user and 25 the nunber of the cell phone 5 are associ ated
with a tel apbongrasxt ensi on EXT1 4 WO 02/ 37436 PCT/ SGOL/ GRA%&o1/bo20n a
private branch exchange tel ephone system (PBX) 2. The PBX 2 may have any
nunber of extensions EXT1l, EXT2, EXT3, ..., EXTn. In addition, the PBX 2

(o . e BAHNEE BRYER e o kb R 0 Lt TR PN
i i i B 6.l Se, ol fo

cearmie.a Y ﬂpyﬁﬁgﬁﬁéﬁsﬁﬂ%@ﬁm@g%ﬁ#-a%négﬂg@gﬂ@ﬁgﬂg@@gzuo
he PBX 2. 1 Ad PRROFPY 2dRelidre R LGS B serBned lodtnBl RS, o
Eggepgixgﬁ}etﬁg I EIEEX itor& 'wggtlgetr thelc |l is.ans Ired vmﬂueﬁ :11
se';rbnunb;ar o] $TN8§( Fé%fs}g?.mqyf LT :}%‘ P”:‘%%h@\%?ﬁ"%%ﬁwafhe set

[ \ BX 2 . 1, [ 3
o F gur e, 2IaeCpiRLeBPFOG Fi 2 BASRSRUE WR i 1 rings, the PEX 2
redirects the call (step s4) to the cell phone 5 of the user 7 by placing

an external call on the telephone link 3 and PSTN 4 to the cell phone 5.

Alternatively, the PBX2 may be programed to direct all calls to the
ext ensi on 20 eserdf, farexampley agad isBrade by anether party froma telephosedp s2 of

Figure 2 is omtted. _
coupled to the PSTN 4, or from an extension EXT2 on the PBX 2, to the

extension EXT1 on the PBX 2, the PBX 2 will direct the-call to the extension

10 EXT_1 step s1 (see Figure 2). The PBX 2 monitors whether the call is answered
within a set number of rings (step s2). If the call is answered within the set
number of rings, the PBX 2 connects the call to EXT 1, as shown in step s3 of

Figure 2.

15  If the call is not answered within n rings, the PBX 2 redirects the call (step s4) to
the cell phone 5 of the user 7 by placing an external call on the telephone link 3

and PSTN 4 to the cell phone 5.

Alternatively, the PBX2 may be programmed to direct all calls to the extension

20 EXT1 direct to the cell phone 5. In this case step s2 of Figure 2 is omitted.

When the cell phone 5 rings, the user 7, from the display on the cell phone 5,
can determine whether the caller ID shown on the cell phone identifies the call
(step s5) as originating from the PBX 2. The user 7 then has the option (step

25 s6) to answer the call on the cell phone 5. If the user 7 answers the call on the
% .



When the cell phone 5 rings, the user 7, fromthe display on the cell phone
5, can determ ne whether the caller ID shown on the cell phone identifies
the call (step s5) as originating fromthe PBX 2. The user 7 then has the
option (stWP08746) to answer the call on the cell phonePET/SGFIOPNE yser 7
answers the call on the WD 02/37436 PCT/6SG01/ 00207 6 cell phone 5, the
call is connected (step s7) to the cell phone 5 through the PBX 2. If the
first user Eellphone®, trancalds coleoted (stepisT)ite tieetdll pHoned throughehe PBX he
user 7 is in the vicinity of an extension EXT3, ..., to EXTn of the PBX 2,

the user 7 XaRtHMEsEsdrst @dbssibt ahdwemnbeeall bhehs aéll pluhe®) ehed if fHaese
extensions. |If the 5 user 7 opts to answer the call on, for exanple,

ext ensi on EXEar 79 theSlicirity<hah extéhsidhEXTS QUetd BT bfih@anam Hedgepn the
extension EXTn to identify hinself to the PBX (steps s9) and to request

the call o Dgarflbisiseadich' s bifeidtthe BAIPGIR ofie bPihesBEX@ALEAS! PhdTn. The

PBX 2 then goes through a verification sequence, shown in Figure 4.
After theg u ds t [ | 3BX 2

i dentifi g’s ?St epo%%ﬁ{i% usepr‘éjgatd"sﬁ g&aé aPr{b I dent #%Z?F@?%% e an veri fies
that there i- ﬁ’cféh% i acaII
pendi ng, hnec Pé%gk%rof%%t %8%taeﬁf"6t 0 het%lﬂ%eedrt&yfR n}% enS| on

EXTn. I th% k&e%ggﬁ) S @ bnlel ety 38 dij8ed @«gﬂﬁ@gﬁ@m&ﬁg%%va to the

user 7 that no ca endin at step

s8 chooses h the PBX 2 then the
pagi ng syst gﬁ’% Fé&ﬁnglt\,@gré\n f%%ﬁb%ﬁ@%#ﬁ%@ﬁ@gﬁﬂ’ghﬁ t'PB S?Wéencﬁsﬁ 7 and,
For exanple, shown m?—Jlgurggly ﬂ?erqhé/ Ssetre?der}tgrs tne .&én ification cod ?sée 9)t {Le

10 PB)S 2 identifies (step v2) the user 7 using the identification code and verifies

tha\t there is a call pending for the user 7 (step v2). If there is a call pending,
PBX 2 connects (step s10) the call to the user 7 at extension EXTn. If there is
not a call pending, the PBX 2 announces (step v5) to the user 7 that there are
no calls pending for him.

15
If the user 7 at step s8 chooses not to answer the call on an extension of the
PBX 2, then the paging system terminates without the call being placed to the
user 7 and, for example, the call may be diverted to the voice mail box of the
user 7 so that the caller may leave a message for the user 7.

20
In another example of the invention, illustrated in Figure 3, extension EXT3

~makes a ¢a|l (step t1) to the cell phone 5 of the user 7. As the call is placed to

the PSTN 4 via the PBX 2, the caller ID displayed on the cell phohe 5 identifies
the call (step t2) as originating from the PBX 2. When the user 7 sees that the

25  call is originated from the PBX 2, the user 7 has the option (step t3) to answer



user 7 so that the caller may | eave a nessage for the user 7. 20 In another
exanple of the invention, illustrated in Figure 3, extension EXT3 nakes a
call (step tl) to the cell phone 5 of the user 7. As the call is placed to
the PSTN 4wamistdze PBX 2, the caller ID displayed on the rogiscopbnere 5
identifies the call (step t2) as originating fromthe PBX 2. Wen the user
7 sees that the 25 call is originated fromthe PBX 2, the user 7 has the
option (ste call on the
Bnb Epi b G EEFbhor B B oo R A RE e of e Dl o'

cell phone opts to answer the e ce

the call ts ARNBRCLANGLPS'RNGRLN PHREICHLRR (id) uhfin BN hOPRRES 2., 1f t he

user 7 opts ‘not to an r e ca he user 7, if he
isin s the vicinity of an extension EXTlI, ..., EXTn of the PBX 2 has the
option of answering the call on one of the extensions EXT1l, ..., to EXTn.

I f the user chooses to answer the call an, extension EXTn,..the .user 7
keys in hi i i | 0 i . ntify
If thGi\RRE 7SRt P ot Decerl oBne E! BRPEha: BR UERTh (B o

hi nsel f (ste to.16) to the PBX 2. Th X 2 t oes . through_,a simlar
verificats oﬁﬁ%?/%@s&@a %’ﬁ%ﬂs'%éé%ﬂbeﬂgéﬁﬁﬁ%gggﬁwwﬁ QE0RRPE 4. If the
identification code entered on_extension n corregfonds to the

i dent i fi cat iB¥WesRe thy calhen gagof hegdensions A T].s-vIYEXTRd as pending for
the user 7, the PBX 2 connects the call (step t7) to extension EXTn, and

termnates the call to the cell phone 5. 15 If the user 7 is not close to

an extension EXTlI, ..., to EXTn then the call wl] not
If the user 7 chooses to answer the call on an extension EXTn, the user 7 keys

in his unique identification code on the extension EXTn to identify himself (step
10 16) to the PBX 2. The PBX 2 then goes through a similar verification process to
that described above and shown in Figure 4. [f the identification code entered
on extension EXTn corresponds to'the identification code of the user 7 and a
call is verified as pending for the user 7, the PBX 2 connects the call (step t7) to
extension EXTh, and. terminates the call to the cell phone.5.
15
If the user 7 is not close to an extension EXT1, ..., to EXTn then the call will not
be answered and caller will be told that the call cannot be connected or will be

diverted (step t8), for example, to the voice mail box of the user 7.

20 An advantage of the invention is télat it permits a paging system to be
implemented using a conventional cell phone 5 and if the user 7 is in the vicinity
of an extension EXT1, ..., EXTn of the PBX 2 when the user 7 is paged using
the cell phone 5, the user has the option of answefing thé call on the cell phone ..
5 or answering the call using one of the extensions EXT1, ..., EXTn of the PBX

25 2.



be answered and caller will be told that the call cannot be connected or
will be diverted (step t8), for exanple, to the voice mail box of the user
7. 20 An advantage of the invention is that it permts a paging systemto
be inpl enRpiedidsi Ng a conventional cell phone 5 and ifpddasodd®b7 7 IS I N
the vicinity of an extension EXTlI, ..., EXTn of the PBX 2 when the user 7
is paged using the cell phone 5, the uder has the option of answering the
call on the cell phone 5or answering the call using one of the extensions
EXTlI, ..., EXTn of the PBX 25 2. WD 02/37436 PCT/SGO /00207 8 If the user
7|s not in the vicinity of an extension EXT1 EXTn of the PBX 2, the
user may respyIRMIES 7t'ﬁ8°b%§‘g}hﬁd'°§1'%?§?“Pé@@?‘\?@@)gn theEX B PTBABRX 3, by
answering the call on the cell phone 5. 5 Accordin t he invention does
not require REdser wareew@ttpém pagingrfignalaeeived Oﬂg\ﬁl eallphopeBebycarri ed by a
user 7 to permt the paging systemto operate In addition, if the user
responds to #Mevesringithe gali pa theeell Bio9RS. by using an i o extension to the PBX
2, call charges due to the call fromthe PBX 2 to the cell phone 5 are

m ni msed® Furthernore, if the user responds using an extension of the PBX
2, it is likely that the clarity of the tel ephone call will be inproved
conpar ed wi thceandinglyi thg inventionl peasoﬂngread@tl¢nqd)nlm§omc CHDMDMIETIB6

- PCT/ SGO1/ 00207 9 CLAI MBS

devices to be carried by a user 7 to permit the paglng system to operate.

In addition, if the user respoﬁds to the call to the cell phone by using an

10 extension to the PBX 2, call charges due to the call from the PBX 2 to the cell
phene 5 are minimised. Furthermore, if the user responds using an extension
of the PBX 2, it is likely that the clarity of the telephone call will be improved

compared with answering the call using the cell phone 5.



1. A paging systemconprising a private branch exchange tel ephone system
havi ng a nunber of registered users, a registered user being associated 5
wi th an extension of the private branch exchange tel ephone system and a
mobi | e voi W@ 02@Hdtini cati on devi ce nunber, the private br BGERGE9MENge

t el ephone system in response to a calloto the registered user's extension,
dialing a call to the nobile voice conmuni cati on devi ce nunber associ ated
with the regi stered user; and wherebglUAIMShe regi stered user responds to
the call o placed by the private branch exchange tel ephone systemto the
nobi | e voice comruni cation device by entering an identification code on an
extension of the private branch exchange tel ephone system the private

branch exchange Atggfiysyaters LokPRbiAh Wrivate BansibkcHahgkbhBlepiémnsi on. 15 2.

A system according to cllaim 1, wherein the private branch exchange

t el ephone Slézgt%ﬁ! r';w'tir;]d ghlihbRt beehRtdr8f usds! a E’%iét@F‘eJ @Qr%ﬁ{@ﬁ%sr éigge'dtsi .

extension, a e extension'rings nore an a dglven n e )

oo P v & WD Ao RISPANAE ek Maffachifel Bldpidel QR dhg RS of (oo o

nobi | e voi ce " conmuni cal vice n maccording to
oLl m L SR BTG R A B oL REIBNG BRI oot e
directing ths galle 2, ihe, extensl on, asPAShE EeANS eigtist ered user.
dialing a call to the mobile voice communication device number associated with
the registered user; and whereby if the registered user responds to the call
10 plac_gd by the private branch exchange telephone system to the mobile voice
cor)nmunication device by entering an identification code én an extension of the

private branch exchange telephone system, the private branch exchange

telephone system diverts the call to the extension.

15 2. A system according to claim 1, wherein the private branch exchange
telephone system initially directs the call to the registered user's extension, and
if the extension rings more ihan a given number of times, the private branch
exchange then places the call to the registered user’'s mobile voice
communication device number.

20
3. A system according to claim 1, wherein the private branch exchange
telephone system directs the call to the mobile voice communication device
number without first directing the call to the extension associated with the
registered user.

25



10 4. A paging systemconprising a private branch exchange tel ephone
system havi ng a nunber of registered users, a registered user being
associated wth an extension of the private branch exchange tel ephone
syst em and WP 02/3#%6| e voi ce communi cation devi ce nunber, RAESEONG2¢7esponse
to a telephone 5 call nmade froma firstiextension of the private branch
exchange tel ephone systemto a registered user's nobile voice

comruni cat i o, devA paging shstem ¢dmprisimpa piivate drarehrexehaistefgphodent i ficati on
code on a second extension of the private branch exchange tel ephone

system and sytemavinge furabertof exgistengieusers; laaphistted viséchRihg asfsaraege t o
the entered identification code, diverts the call 10 to the second

ext ensi on. Swithaf¥xtePRIoACT Bl piehtd Bradioh eREndriae tIIEBRESE SEstéhaings Wherein
the identification code conprises the nunber of the extension with which

the registefpdidsike Eémﬁﬁl?n]?féittiﬁrg 86vicd AuRbe whérd APe8SENetonfteldpnBRY Of the

precedi ng clainms, wherein i regi stered user, 1h addition'to the

| dent | 11 cat | ol e frofffY RSPeRBndiB bf 5!0rPBe®Raich dtnbRSE eiGinddie. Private

branch exchange telep e systemto divert the ca regi stered
user associ aageiits i rb@iSieRll G1ed htRNolde BMMEhiEAMR adviee HfinB, 80N
| - registered user enteré an identification code on a second extension of the o
private branch exchange telephone system, and the private branch exchange

telephone system in response to the entered identification code, diverts the call

10 to the second extension.

5. A system according to any of the preceding claims, wherein the
id_entiﬁcation code comprises the number of the extension with which the
registered user is asso;:iated.

15
6. A system according to any of the preceding claims, wherein if the
registered user, in addition to the identification code, enters an instruction code
to instruct the private branch exchange telephone system to divert the call for
the registered user associated with the entered identification code, to the

20 second extension.



