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ELERHONY SERVI CE VI A AN | NTERNET PROTOCOL NETWORK SYSTEM BACKGROUND OF
HE TN{E . Field of the Invention The present inventd es
general‘l |1)O'glﬂgt,\gel econmuni cati ons systens, and nore specifi gmboplg{gg?rect ed
toward nethods of providing prepaid telephony service via an Internet
protocol (IP) network system 2. Description of the Related Art Prepaid
t el ephony service is a very popular service in the existing Public
Swi t ched Tel ephone Network (PSTN). For exanple, prepaid calling cards are
typically used by PSTN subscribers to place calls. Typically, a user or
subscri ber of a prepaid calling card initiates a phone call by calling a

"signaling agent, such as R comuni cations station or server, via a
toll-free nunber (8001888) provided on the prepaid calling card. The

subscriber is tREARTAHTRFEHR FROVIDING PR | SR ONT gnrd an
‘identification nuMDesr » ( Py RRTEY BRAHEE 8T, N SR¥ ¢ N9 card
using a tel ephone keypdu rme-srgnal T g agent t e proceeds to perform

val idation procedures to determne if the hone tel ephone nunber nmatches
the identification nunber u5| ng | ook-up table stored within a database
or if the identification ritk s QF THEURY ENISIMNInbers match or if
the identification nunbcr is vaI id, then the signaling agent performs
dat abase queFiefs of theBivehtibae i f the subscriber’s account bal ance is nore
t han

The present invenrion relates generally to telecommunications systems,
and more specifically is directed toward methods of providing prepaid telephony
service via an Internet protocol (IP) network system.

2. Description of (he Related Art

Prepaid telephony service is a v-cry popular service in the existing Public
Switched Telephone Network (PSTN). For example, prepaid calling cards are
typically used by PSTN subscribers w place calls. Typically, 2 user or subscriber of 2
prepaid calling card initiates a phone call by calling a signaliﬁg agent, such as a
communications station or server, via a toll-free number {(800/888) provided on the
prepaid ﬁalling card. The subscriber is Lhcn prompted 1o enter his home telephone
nnmﬁcr and an identification number (PIN) also provided on the prepaid calling card
using a telephone keypad.

The signaling agent then procezds to perform validation procedures to
determine if the home telephone number matches the identification number using a
look-up table stored within a database or if the identification number is valid. If the
two numbers match or if‘thc identification mumber is valid, then the signaling agent
performs database queries to determine if the subscriber’s account balance is mare than

1 predsisymjpes amouni. If the acepunt baiancs jg more than gie pregeierminag



a predeterm ned anount. I|f the account balance is nore than the 10 APR 200
redetermned | u 4, PR 2004 t | WO 01/35605 PCT/ US0O0/ 41990 anount, then

he signal ing agent inforns the subscriber of the length of calling tine
avai | agl é"%ﬂg"flf'ﬂ%li cates to the subscriber to enter a nunberPGIAUHE/4IR| ed.
The signaling agent then proceeds to place the, call by transmtting
signaling nessages to appropriate comunications devices along a nedia

path flow, i.e., the path through which call nedia streans are routed

t hrough the PSTN. If the account balance is |less than the predeterm ned
anount, then the signaling agent inforns the subscriber that a call cannot
be placed. During the duration of the call, the signaling agent nonitors

the subscriber's account balance. |f the account bal ance falls below the
predeterm ned anount, the signaling agent transmts a nmessage to the
subscriber via the sanme nedia path flow as the path of the call nedia

st reams i ndimtgidnk NGhehQhd Qfggﬁv‘p | ber. t he .amount . of avajlable time. After
the subscriber's account Ta aég%éngzlgof)%seﬁhcd‘éGF‘éﬁ'%,“t%hngpb?faq‘inﬁg wgent

tears down the .RSTN.call by bl ocking the nedia path flow as descri bed

bel ow. In t#@ﬁﬂg?ﬂfﬂtlﬁ@cﬁt&%lpf’%”t"@?‘ﬁ“tfé\kmcwr 8 mamticgtabé diplatjeThe signaling

transmtting a "switch-off" signaling nessage to a nedia agent or a

routing st #EFRrihan precacds torphica thepzlrbyf kmmm@ﬂwmg%ckhgggg'ah?@giﬁgs

streans are routed through. The "switch-off" signaling nes _
et & SO i Ut e B B RRalVAE L
media streams are routed through the PSTN. If the account balance is less than the
predetermined amount, then the signaling agent informs the subscriber that a call
cannot be placed.
During the duration of the call, the signaling agent monitors the
Subscriber’s account balance. If the account balance falls below the predetermined
amount, the signaling agent transmits a message to the subscriber via the same media-
path flow as the path of the call media streams indicating to the subscriber the amount
of available time. After the subscriber's account balance has been depleted, the
signaling zgent tears down the PSTN call by blocking the media path flow as described
below. |
In the PSTN, the ca!l is torn down by the signaling agent transmitting a
"switch-off" signaling message to a media agent or a routing station along the media
path flow through which the call media streams are routed through. The *switch-off*
signaling message disables the mcdia ag:ﬁt to prevent the call media streams from

being transmirtted further along the media path flow. Hence, the PSTN call is torn

down.
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down. I 1 c APR 2004 WO 01/35605 PCT/US00/41990 It is inconsequentialg kfr oon
the signaling agent is or is not |located along the nedia path flow, since
fn the‘Pﬁﬂ}hyﬁkepals transmtted to or received fromany opSrmuShidiban
(e.g.,*a server) can be directed to or received froma variety of other
stations or servers within the network. Therefore, in a prepaid calling
card scenario, whether or not the signaling agent is |located al ong the
media path flow, the signaling agent can effectively control call setup,
the duration of the call based on the subscriber's account bal ance, and
call tear down by directing signaling nessages to the appropriate nedia
agent or other routing station. In the case of using an Internet protocol

“(IP) network systemto place a non-prepaid call, with reference to FIG 1,
there is shown an I P network system desi gnated generally by reference
nuneral 10 having a plurality of nedia agents, i.e., devices for handling

"packets through the sykiReansequentiahéf the sigoeling kgeny it enis it lazatdd alomding
streans are routed froma tel ephone 20 through a PSTN tel ephone switch 30

to an | P tBledphpal flow,tsifedd the ESTA) st tidimindhe SpPteteiVES hBmP L P AL are

then routed to the IP network 50 over an IP line, and then over

correspondi ggtih(d bn ' i | P tel ephony switch 40' . further to
a destination Psﬁ\lbt'g %%K%%gié\%%#%'m 05\5%"'?5“}:}2 Varisly aﬂﬂhcmtamqs aro a
destination tel eph.oner‘ﬁg'pé The call nedia streans can also be routed from

‘the tel ephoffE¥es Yigug Wtk dierefare, duaiprepaicicalting camll scenario uissthdrRip) -

 not the signaling agent is located along the media path flow, the signaling agent can

effcctivcly control call sctup, the duration of the call based on the subscriber's account
balance, and call tear down by directing signaling messages to the appropriate media
agent or other routing station.

In the case of using an Internet protocol (IP) network system to place a
non-prepaid call, with reference to FIG. 1, there is shown an IP netwark system
designated generally by reference numeral 10 having a plurality of media agents, i.c.,
devices for handling packets through the system 10. In the IP network system 10, eall

" media streams are routed from 2 telephone 20 through a PSTN telephone switch 30 to
an JP telephony switch 40 over an ISDN line. The call media strcams are then routad
to the IP network 50 over an IP line, and then over a corresponding IP line to a
destination IP telephany switch 40, further 10 2 destination PSTN telephone switch 30°
over an ISDN line and finally to a destination telephone 20°. The call mediz streams
can also be routed from the telephone 20 to an IP terminal 75, such as a personal
computer (PC). |

The IP telephony switches 40 and 40’ provide basic interfacing between

T



The I P tel ephony switches 40 and 40' provide basic interfacing betwqggggmgd
WD 01/35605 1 6 APR 2004 PCTI US 00/41990 the PSTN tel ephone sw tches and
80" angd IP network 50 and include both gateways 60a and 60b, as well as
gat ekeep® @ 017¥405nd 70b. Gat ekeepers 70a and 70b use the BCHFALHOP/ALPI0

I nformati on provided by the gateways 60a and 60b to provide directory
services. During a call setup, the originating gatekeeper 70a sets up a
comuni cation path between the originating and term nati ng gat eways 60a,
60b by determ ning the destination gatekeeper 70b associated with a
destination | P address or tel ephone nunber. The destination gatekeeper 70b
sel ects a destination gateway 60b to conplete the IP virtual- circuit.
Wth reference to FIG 2, an exanple of a call which originates in the
PSTN, traverses the IP network, and term nates back in the PSTN is shown.
First, at A, an Internet tel ephony service subscriber dials an access

nunber provid the, Internet_Tel ephony rvice Provider. At B, the call
is routed b?ﬁ%ﬁﬁp}?@%‘bﬂ%&“?’ \%P‘El%ﬂpébd ﬁgnlz‘i"@q‘ﬁot’é‘fiéﬁﬁ&ﬁ?bﬁw FEC L 0
The gateway 60a at C plays an announcenent. requesting that the subscriber
enter the dé8z amh60bnast welkphpgatekaepeatscTOa andiZObe aGhiziteeptne70aamt TORUsoOhadi gi t
information is sent to the gatekeeper 70a. Accordingly, the gatekeeper 70a

det erm nes %gﬂﬁ' poaTtH : %:ﬂ&‘rtyi on,
digit inf ofﬁ ti ngﬂ,%\n Igﬂ?g@ﬁ@?@? qmugggg%?fﬁgpﬁcgﬁ?%% #’?’?31/&2% us-“of the
destination &gtewa 60b is1 sent ‘bo the destin tionJgat ekeeper 70b at D.
The desti natTd] e call 305D, the onigipating gajckeenss fha seighnsg eqmmugiration
destinati on gateway 60b availability and I P

path between the originating and terminating gateways 60a, 60b by determining the

destination gatekeeper 70b associated with a destination IP address or telephone
number. The destination gatekeeper 70b selects a destination gateway 60b to complete
the IP virtual circuit.

With reference to FIG. 2, an example of a call which originates in the
PSTN, traverses the IP network, and terminates back in the PSTN is shown. First, at
A, an Internet telephony service subscriber dials an access number provided by the
Internet Telephony Service Provider. At B, the call is routed by the PSTN telephone
switch 30 to the IP telephony switch 40. The gan:wa} 60a at C plays an anpouﬁccmcm
requesting that the subscriber enter the destination telephone number to be calied, The
destination digit information is sent to the gatekeeper 70a. Accordingly, the gatckeeper
70a determines a dcstinalion gatekeeper IP address based on the destination digit
information. An IP packet requesting the availability status of the destination gateway
60b ig sent to the destination gatekeeper 70b at D. The destination gatekecper 70b
responds to the request by providing destination gateway 60b availability and IP

address information. The originating gatekeeper 70a then transfars this information to




address information. The originating gatekeeper 70a then transfers thi 0
information to 4 1 1 ~ APR 2004 WO 01/35605 PCTI USO0/ 41990 the ori iW1Tﬁm%
batemﬂy Heefs: Wth continued reference to FIG 2, at FpctRRoddibs Nating
gat eway a sets up a virtual circuit to the destination gateway 60b. This
circuit is identified by a call reference variable (CRV) that will be used
by both gateways 60a, 60b for the duration of the call to identify all IP
packets associated with this particular call. Finally, at G the
destinati on gateway 60b selects an outgoing PSTN voice trunk and signals
to the PSTN switch 30. to attenpt to set up a call to the dialed tel ephone
nunber. During the call, the packet-switched IP network 50 routes the IP

" packets associated with the particular call along different routes before
reaching the IP telephony switch 40' or termnal 25 (e.g., a nultinedia
personal conputer (PC) equipped with Session Initiation Protocol (SIP) or
H. 323 soft Qrigan ek Espeakers). SIP and H 323 terninals
support the encodi ng/ decodi ng and packeti zati on/sequenci ng of information
exchanged with other SVithaootinied28fer@icsits FIS. 204t BARVEEnatiRCkediwa

routed to the destination |IP address contained within the header o6f each

packet and g@yud b Q{Rki V\ghg tore arriving at their
final destinat P%n%?xgirmlr easggsm%@asﬁa&?@s queﬁ’glkﬁg'. qﬁ&%%‘fﬂf%&l ‘é“ﬂa’}@ Bt i ng
of packets wthin the LP n is . different than the rquting of the call
medi a st reaffs BYFTCR¢e V&Rl mg"é“@&bﬁé‘ﬁﬂ BY Brthrepeavays 60a, 0B fer the t he
call nedia streans associated

duration of the call to identify all IP packets associated with this particular call,

Finaily, at G,. the destination gateway 60b selects an outgoing PS'i‘N voiﬁc trunk and
signals to the PSTN switch 30 to atempt 1o set up a call to the dialed telephone
mumber.

During the call, the packet-switched IP network 50 routas the IP packets
associated with the particular call along different routes before reaching thc 1P
telephony switch 40 or terminal 25 (e.g., a multimedia personal computer (PC)
equipped with Session Initiation Protacol (SIP) or H.323 software, a microphone and
speakers). SIP and H.323 terminals support the encoding/decoding and
packetization/sequencing of information exchanged with other SIP and H.323 terminals
or gateways, Packets are routed to the destination IP address contained within the
header of each packet and may travel oVer separate network paths before arriving at
their final destination for reassembly and resequencing. Accordingly, the routing of
packcts within the IP network is different than the routing of the call media streams by
the PSTN during a conventional PSTN call, where all the call media streams assaciated

with a particular call are routed along the same media path.
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wth a particular call are routed along the sanme nedia path | 1 6 A1R&§q°
2004+ WD 01/ 35605 PCT/US00/ 41994 Accordingly, prepaid tel ephony servitces il
cannoty beygglsgeed via the IP network shown by FIGS. | andper8shdeacri bed
above, 'since call signaling nmessages froma signaling agent, such as a
server, do not take the sanme nedia path as the call nedia streans, since
the IP network is a packet-based network where each packet froma
particular station is routed along a different nedia path than other
packets. Further, wth conventional servers and IP network hardware, the
call signaling nessages cannot be directed or controlled to take the sane
path as the call nedia streans. Therefore, a need exists for a nethod of
havi ng a signaling agent control at |east one nedia agent of an |IP network
system for allow ng and bl ocking call nmedia streanms fromtraversing

t hrough the nmedi a agent. Further, a need exists for a nmethod of directing

all signaling nmessages ) . a,signal i.ng agent, and.all nedia

pac ketg t rangm' tti ng v%?‘%:dé&@gg"?g?%lage&?ﬁhfﬁ?é‘é?‘?‘f#ﬁgﬁ?b%ﬁhéﬁﬂﬂP’ihﬂlcvwr k
systemthro hoggehmadi a path. StVWARY OF TM MENTI ON The present

i nvention pﬁ%\‘?l Showp by I Hiov 284 descpibed abave, etinghallsigreting imeasages an
I nternet protocol (IP) network system A first nmethod provides controlling

at | east onBomctiignaliegagent, swchl asrosrvarg dstrat 02/ tEwisiah n%diﬁ?adl%lifgwf k
system for allow ng and/or blocking call nedia Streans from1traversi ng

ETQ ; g ; ggst P(ramﬁn?ggge since MeSETRGH oM i P HadbeRlh 8 bBEWhOS L pgzlzﬂp g_loimng
2 particular station is routed along a different media path than other packets. Further,
with conventional servers and IP network hardware, the call signaling messages cannot
be directed or controlled to take the same path as the call media streams.

Therefore, a need exists for a2 method of having a signaling agent control
at least one media agent of an IP network system for allowing and blocking call media
Streams from traversing through the media agent.

Further, a need exists for a method of directing all signaling messages

transmitted by a signalin'g agent and all media packets transmitting voice and data

communications through an IP netrwork system through one media flow path.

SUMMARY OF THE INVENTION

‘The present invention provides methods for praviding prepaid telephony
service via an Internet protocol (IP) network system. A first method provides
controlling at least one media agent or call routing station/switch of an IP network

system for allowing and/or blacking call media streams from traversing throngh the

media agent. A second method provides directing all signaling messages transmitted

o



t i 1is APR 2004 WO 01/35605 PCTI USOQ 41990 by a signaling agent or1{ APR 2004
stativon and all nedia packets transmtting voice and data comrunications
through g bpesshs one conmmon device within the | P network systRiShodiesy first
nmet hod' of the present invention enables prepaid tel ephony service via an

| P network system and includes the steps of providing a signaling station
bet ween a PSTN tel ephone switch and an I P tel ephony switch of the IP
network system forwarding a tel ephone nunber entered by a subscriber and
received by the PSTN tel ephone switch to the signaling station;
determining if the tel ephone nunber matches a prepaid access tel ephone
nunber stored wthin a database; forwarding the telephone nunber to the IP
tel ephony switch if the tel ephone nunber does not nmatch the prepaid access
t el ephone nunber to setup a non-prepaid call via an |IP network;
transmtting prepaid access instructions fromthe signaling station to the
subscri ber B¥fa sighaling pgenhonstationtaed alferbedio patiees pamgmithgaciesad &tephone
nunber to informthe subscriber to continue placing a prepaid call by

di al i ng at domashnisaties!thivaiphQi 14281 SROENBMoRUERRE wilteh WRI W?syﬁm

destination tel ephone nunber to the IP tel ephony switch vi

t el ephone switch and g i LN, .sett.in the prepaid call to
the destination tel eghg@[rﬂ%éég?%régﬂdﬁvﬁn&w%@%?WFBQQS‘BIFH@“% eps of
during the BBre aid call, continuously nonitoring at the signaling station
an account SGENISh¥R At BtWERK Sysiet @nd ineludesiyhe siepeof providisgra signaling statios he

signaling station to one of the PSTN tel ephone switch and the |IP tel ephony
switch a cdictweant 2 PSP teliphon siwfich hnd ags P udlepHanly aRseh b$ theeBSnetwork

system; forwarding a telephone number entered by a subscriber and received by the
PSTN tzlephone switch to tﬁc signaling station; determining if the telephone number
matches a prepaid access telephone rumber stored within a database; iorwarding the
telephone number to the IP telephony switch if the telephone number does not match
the prepaid access telephone number to setup a non-prepaid call via an TP network;
transmitting prepaid access instructions from the signaling station to the subscriber if
the telephone number matches the prepaid access telephone number to inform the
subscriber to continue placing 2 prepaid call by dialing at least a destination telaphone
pumber; forwarding the destination telephone number to the 1P telephony switch via the
PSTN telephone switch and signaling station; and setting up the prepaid call to the
¢ectinatian ralsphions nuiber.

| The method further ineludes the steps of during the prepaid call,
continuously monitoring at the siggaling station an account balance corresponding to
the subscriber; transmitting from the signaling station to one of the PSTN telephone

switch and the IP telephony switch a call interrupt signal if the account balance is fess

y .



| L APR 2004 WO 01135605 PCT/ US00141990 than a predeterm ned amount;q - sp 004
receirving at one of the PSTN tel ephone switch and the | P tel ephony Lﬁﬂ%gﬂ
the cajl wopgsgeppt signal and termnating the prepaid call pe@aisogrd1990
destination tel ephone nunber. It is contenplated that a nessage be
transmtted to the subscriber indicating an amount of calling tine
avai |l abl e which corresponds to the account bal ance at | east one tinme prior
to the signaling station transmtting the call interrupt signal. Further,
it is contenplated that the steps of determining if the tel ephone nunber
mat ches the prepaid access tel ephone nunber stored within the database of
the signaling station, transmtting prepaid access instructions fromthe
signaling station to the subscriber, and continuously nonitoring at the
signaling station the account bal ance corresponding to the subscriber be
performed by the IP tel ephony switch by programm ng the EP tel ephony sw tch
accor di ngl y.thaHa predstramiged ameunterdeoirirg atidnerofithe PETNstetapbose ewitcli and the IP
periodically billing the subscriber if the prepaid call was charged to a

t el ephone nusiephomoswitctome ¢a tntefrupt Sgnal WBS GérmlifAringTihe presAA¢alies ipd of the
present invention enables prepaid tel ephony service via'an |IP network

system and iqng e frorwar di ng a |.,ephone unber entered by
a subscri ber%%@ﬂgjgctégég@%@ﬁ%b%&sfﬁlﬁtc@né ?féd 3@%‘?&??‘&388%5‘ Fﬁmwﬂé“ﬁl
switch; determnjin UH% t he tel ephone nunber matches a prepaid access

t el ephone nlfﬂgj?-ﬁ“b:‘?? cAtiRetaR; asonng of sHling timeavailablewhish serregpandaitel theal |

via an | P 8-
account balance at least one time prior to the signaling station transmitting the call

interrupt sigﬁal.

Further, it is contemplated that the steps of determining if the telephone
number matches the prepaid access telephone number stored within the database of the
signaling station, transmitting prepaid access instructions from the signaling station to
the subscriber, and continuously monitoring at the signaling station the account balance
corresponding to the subscriber be performed by the IP telephony switch by

- programming the IP telephony switch accordingly.

Additionally, the method further includes the step of periodically billing
the subscriber if the prepaid call was charged to a telephone number corresponding to
the snbscriber.

The second method of the present invention cnables prepaid telephony
service via an IP perwork system and includes the steps of forwarding a telephone
number entered by a subscriber and received by a PSTN telephone switch to an IP
telephony switch; determining if thé u:lcphone-numbcr maiches a prepaid access

telephone number stored within a database: sctting up a non-prepaid call via an IP

fam



% APR 7004 WO 01/ 35605 PCT/ US00/ 41990 network if the tel ephone nunbgrap @@ﬁ

not match the prepaid access tel ephone nunber; transnitting prepaid"aec @

i nstrugt IWo%1A%6e the | P tel ephony switch to the subscribepcrrisabdfeo

t el ephone nunber matches the prepaid access tel ephone nunber to informthe

subscriber to continue placing a prepaid call by dialing at |east a

destination tel ephone nunber; forwarding the destination tel ephone nunber

to the I P tel ephony switch via the PSTN tel ephone switch; setting up the

prepaid call to the destination tel ephone nunber by setting up a virtual

media path flow circuit between the IP tel ephony switch, a relay station

and one of a destination IP tel ephony swtch and an IP termnal, where the

relay station is located within the IP network; and during the prepaid

call, directing signaling. nessages transmtted by the IP tel ephony
swtch, the ' ' R tel ephony and the EP term nal, and packets

- corr espondi n%ﬁ'?%ﬂ{jﬁ;dl%%ir%oﬁcgﬁﬁtﬂq S 9k makeh the ipaspadd acdess teldfihonerniingsr-:

further includes .the steps of during the prepaid can, continuously

moni t ori ng. JAMSMAURE Brepaid acenss inptrueticgsfoomy dsadR elfephibny lA6ikR 54 RGO iy

t el ephony switch, an account bal ance corresponding to the subscri ber;

transm ttingf thertelephbee mbkinbér BRERAY NS Wik adchG: %ﬁg’h{"%a%qqﬁf#r g d.'%?l ephF Olnyi f

switch or the IPtermnal to the relay station a

t he account | n redeterm ned anpunt: receiving at the
relay stati Osgﬁs{cﬁigﬁgg? lehﬁﬁ%rptrl%p g gfb%ﬁ"d 'ﬁ’ﬁl@’y ‘t"éf% AblcAFR destinptianpteiaphond | .
It is contenplated that a nessage be transmtted to the subscriber

i ndi cati ng gﬁ”@f’ﬁoﬁ?ﬁ?’a@ﬁ%m degsignationclgphonc atvimbonito div m@mﬁ?gﬁnﬂpvh@:
account bal ance at |east one time prior to transmtting the call interrupt
signal to t RETH telephone switch; setting up the prepaid call 1o the destination telephone number

by setting up a virtual media path flow circuit between the IP telephony switch, a relay
station and one of a destination IP telephony switch and an IP terminal, where the relay
Btation is located within the IP network; and during the prepaid call, directing signaling .
messages u'ansmim;d by the IP telephony switch, the destination IP telephony and the
IP terminal, and packets corresponding to the prepaid call through the relay station,
Thc method further includes the steps of during the prepaid call,

continuously monitoring, preferably, at the TP tclephony switéh or the destination IP
telephony switch, an account balance corresponding to the subscriber; transmitting
from the IP telephony switch, the destination IP telephony switch or the IP terminal to
the relay stition a call loccrrupe signal if tha sseaunt Ealnncc iz lcee than g
predetermined amaunt: téeciving at the relay seijon the call intorrupt signa! and
lerminating the prepaid call. Itis contemplated that a message be trancmittad tg the
subscriber indicating an amount.of calling time available which corresponds to the

account balance at least one time prior to transmitting the call interrupt signal to tha

o



1 C APP 2'094 WO 01/ 35605 PCT/ US00/ 41990 relay station fromthe 1P 1§ APR 2004
t el ephony switch, the destination |IP tel ephony switch or the IP termnal.
Furthe{, wo 0i/ss6ex0nt enpl ated that the step of continuously gefhisoddee t he
account bal ance corresponding to the subscriber be perfornmed by a signaling
station connected to the IP tel ephony switch or the destination IP

tel ephony switch by programm ng the signaling station accordingly.
Additionally, the method further includes the step of periodically billing
the subscriber if the prepaid call was charged to a tel ephone nunber
corresponding to the subscriber. BRIEF ON or = DE A WNGS Vari ous
preferred enbodi ments are described herein with references to the draw ngs:
FIG | is a block diagramof a prior art Jr network system for placing a
call via an IP network; = FIG 2 is a prior art process flow bl ock di agram

for the IP . 3] E 1 indicati a sequence of events for

pl aci ng a ca V{t%mﬁé%ﬁ mﬁce)[ V\tﬁirc%onﬂ:fﬁqc "f‘%ggmd’la%ﬁkyﬁl‘%@lbﬁw&fvﬂéh or the IP
network systemjn a%cordance with a first preferred nmethod of the present

i nvention f ofTBINgLi hYrdch ik satanteraplatedi that the siep of rontimuduslyFinGnitabing thea f | ow
chart for placing either a non-prepaid or a prepaid call 1 L APR 2004 WO
01/ 35605 account balance corresponding to the subscriber be performed by a signaling station

connected to the IP telephony switch or the destination IP telephony switch by
programming the signaling station accordingly.
Additionally, the method further includes the step of periodically billing

the subscriber if the prepaid call was charged to a telephone number corresponding to

the subscriber.

Various preferred embodiments are described herein with references to
the drawings:

FIG. 1 is a block diagram of a prior art IP network system for placing a
call via an IP network;

FIG. 2 is a prior art process flow block diagram for the IP network
systtm of FIG. | indicaring 2 sequence of events for placing a call via the IP natwark:

FIG. 3 13 a block diagram of an IP network systam in accardance with g

first preferred method of the present invention for placing a prepaid call via the IP

network;;

FIG. 4A is a flow chart for placing either a non-prepaid or a prepaid call

10—
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PCTI USOQO 41990 via the IP network according to the first preferred nethdég 2004
FIG 4B is a flow chart for continuously nonitoring an account bal ance

'corresPoQ,db@gggﬁgst he subscriber during the prepaid call; FhGy Aigeg flow
chart tor performng billing functions for billing the subscriber after

term nation of the prepaid call; FIG 5 is a block diagramof an |IP network
systemin accordance with a second preferred nethod of the present

i nvention for placing a prepaid call via the IP network; FIG 6Ais a flow
chart for placing either a non-prepaid or a prepaid call viathe IP
network according to the second preferred nethod; and FIG 6B is a flow
chart for continuously nonitoring an account bal ance corresponding to the
“subscriber during the prepaid call. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS The present invention provides nethods which enabl e prepaid

t el ephony MaC bscri bers ,of Pyblic Sw tched Tel ephone
Net wor k (PS?% %Hca@ su%é@?%w@%ﬁ@%ﬁ'ﬂfﬁ?ﬁéﬂma@wl ti media termnal, or
two I[P rmultinedia terg;:fqalrﬂs?_vi a an Internet protocol (IP) network. A first

met hod provides contr #t2 flagshagfor coptinugusiyanonitoringadn accoudti bagance
station/switch of an IP network systemfor allow ng and/or bl ocking call

nedi a st r eatonmespondingiocthe isuigsctibeodgrting 1R pregdia cawent . A second li. 16,
APP 2004

FIG. 4C is a flow chart for performing billing functions for billing the
subscriber after termination of the prepaid call;

FIG. 5 is a block diagram of an [P network system in accordance with a
second preferred method of the present invention for placing a prepaid call via the IP
hctwork;

FIG. 6A is a flow chart for placing either a non-prepaid or a prepaid call
via the IP network according to the s@nd preferred method; and

FIG. 6B is a flow chart for continuously monitoring an account balance
corresponding 1o the subscriber during the prepaid call.

WQ&.QEBREEERBED_EW

The present invention provides mcthods which enable prepaid telephony
service between two subscribers of 3 Publie Switched Telephone Network (PSTN], a
subscriber of the PSTN and an IP multimedia terminal, or two IP multimedia terminals
via an Internet protocol (IP) network. A first method provides controlling at least one
media agent or call routing station/switch of an IP network system for allowing and/or

blocking call media streams from traversing through the media agent. A second

1o



WO 01/ 35605 PCT/ US00/ 41990 met hod provides directing all signaling PES%?I%?
transmtted by a signaling agent or station and all nedia packets AP
transmttyy g€ and data communi cations through at |ea Q4pgON
devi cg]"wi t%?)rll)étgﬁg | P network system Referring now in det a?ltm?g&toﬁe

drawi ngs, in which like reference nunerals represent simlar or identical
el ements throughout the several views, and with particular reference to
FIG 3, there is shown a bl ock diagramof an |IP network system designated
generally by reference nuneral 300 for placing a prepaid call via an IP
network 302 in accordance with a first nmethod of the present invention. The
P network system 300 includes a plurality of nedia agents, i.e., devices
for handling packets through the system 300, including a signaling station
304. In the IP network system 300, call nedia streans are routed froma
tel ephone 306 to a PSTN tel ephone switch 308 to the signaling station 304
over an | SDNTFhed providas directisigoglhaigpaling mekeagdrmvpineby B dig'_ﬂ}ﬁug(} d P
network 302 over an IP line. The call nedia streans are than ro tg to a
desti nati on $tRidreiePiD media P L dest.i nati on. PSTN
t el ephone switch 314 over%ﬂcﬁgﬁﬁsﬁgsﬁgﬁ@%aﬁm}% %‘%ﬁ@%&@?‘?‘?a’ﬁ‘??ﬁgh“

t el ephone cal dia stre Can al so be routed to an I P term nal
317, such agﬂgmIQEE%nggh+rb&r‘5é?ceﬁ’m&'§%t%@%’kﬂéﬁ°@12 provi de basic

i nterfacing between the PSTN tel ephone switches 308. 314 and | P network
302 and include both gBefsrys nowsinglemiti gt elrmeings sin328ich Iike irsfea@par ent to
persons skilled in the art that signaling proxy servers, especially Session

Initiation Prupbaralsireprsbe) shhidayorSRENGES cl{hﬂ!ﬂ%?&léﬁﬁﬁﬁhl%ev&rall@ic&gﬁ Ny x%'ﬂx

particular reference to FIG, 3, therc is shown a block diagram of an IP network System
designated gencrally by reference numeral 300 for placing a prepaid call via an IP
network 302 in accordance with a first method of the present invention. The IP
network system 300 includes a plurality of media agents, i.e., devices for handling
packets through the system 300, including a signaling station 304. In the IP petwork
system 300, call media streams are routed from a telephone 306 to a PSTN telephone
switch 308 to the signaling station 304 over an ISDN line to an TP telephony switch
310 over an IP line to the IP network 302 over an IP line. The call media streams are
then routed to a destination IP telephony switch 312 over an IP line to a destination
PSTN telephoue switch 314 over an ISDN line, and finally to a destination telephone
316. The call media streams can also be ruutéﬂ 1o an 1P terminal 317, such as a PC.
The IP telephony switches 310, 312 provide basic interfacing between
the PSTN telephone switches 308, 314 and IP network 302 and include bath gatzways
-318 and gatekeepers 320. It is apparent to pcréons skilled in the art that signaling

proxy scrvers, especially Session Initiation Protocol (SIP) proxy servers, could be used

{2em



WO 01/ 35605 PCT/ US00/ 41990 i nstead of gatekeepers 320. CGatekeepers qzb@&uﬁﬁm
the signaling information provided by the gateways 318 to provide H

directpry,services. During a call setup, the originating 320a
sets ug Jwéﬁﬁéﬂﬁgcation path between the originating and term a?ﬁﬁ%o
gateways 318a, 318b by determ ning the destination gatekeeper 320b
associated with a destination |IP address or tel ephone nunber. The
destinati on gat ekeeper 320b selects a destination gateway 318b to conplete
the P virtual circuit. FIGS. 4A-C depict flow charts for placing the
prepaid call via the IP network according to the first preferred nethod.
Wth reference to FIG 4A, a call is setup by entering a tel ephone nunber
“at step 400. The tel ephone nunber is then received by the PSTN tel ephone
switch 308 and is routed to the signaling station 304 at step 401. The
signaling station 304 at step 402 determines if the tel ephone nunber

mat ches a phaed 6F gasieepeisS20p Bitekdtpen S203ise tedsipndl ingninfordaitiab psevidddby
database is preferably stored within the signaling station 304 or a renpte

does not e FRERRYERLEE IR BhIAY, Difing ) el B8 I,

Is forwarded to the P tel ephony swtch 310 at st 404 t.0 se a .
o or epai EHAREEPS]: 52011651 ABRICaGon Bk b= 1BE ol gingtiBe 3e dimlnasing.
with respect to placing a call using the originating and destination

gat evays Fhagavay3 BdBaahtBh biedetermining tha gestinatign gatekoenes 3 20k @asosiapd witB 20 5.
320b. If the tel ephone nunber matches the prepaid access tel ephone nunber
at  step 4@stimitipdiPladidcesss ttloplidntaiuinties. The destbmsionigackeéparB20baclects a

signaling station 304 to 13 E 1 C. SFr 2006 WO 01/ 35605
destination gateway 318b to complete the IP virmal circuit.

FIGS. 4A-C depict flow charts for placing the prepaid call via the IP
network according to the first preferred method. With reference to FIG. 4A, 2 call is
setup by entering a telephone number at step 400, The telephone number is then
received by the PSTN telephone switch 308 and is routed to the signaling station 304 at
step 401. The signaling station 304 at step 402 determines if the telephone number
matches a prepaid access telephone number stored within a database. The database is
preferably stored within the signaling station 304 or a remote station connected to the
signaling station 304. If the telephone number does not match the prepaid access
telephone number, the telephone npumber is fr.)rwz:dcd to the IP telephony switch 310 at
step 404 to sctup a non-prepaid call via the IP network 302 at step 408, as described
above with respect to placing a call using the originating and dcsﬁﬁation gateways
318a, 318b and the originating and destination gatzkeepers 320a, 320b.

If the telephone number m:m:hﬂ' the prepaid access telephone number at

step 402, prepaid access instructions are transmitted from the signaling station 304 to

13—
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P CTI1 US00141990 the subscriber at step 406 to informthe subscribertoen g
place a prepaid call by dialing at |east a destination tel ephone nunber.

Additrpnab“ggfgﬁ tion to be dialed includes the Subscriber's account
nunber ' an K personal identification nunber (PIN). |fPEEAISOYEB8UNt
information is determned to be accurate and a subscriber's account bal ance
Is sufficient (i.e., greater than a predeterm ned anount) as determ ned at
step 407 by the signaling station 304, the destination tel ephone nunber is
then forwarded at step 408 to the IP tel ephony switch 310 via the PSTN

t el ephone switch 308 and signaling station 304. The prepaid call is then
setup at step 409. If the account information is not accurate or the
subscri ber's account balance is not sufficient, then the call is
termnated. Wth reference to FIG 4B, the nethod further includes
continuously nonitoring during the prepaid call the account bal ance
corresponding to the subscriber at step 410. Preferably, step 410 is

per f or med at BeiEbEIhenkt sigp 90Gks anfodhe hibstAiBer REFRN pRALIGA b L35 o1
e

than a predeterm ned anmount, a call interrupt signal is" transm

t he si gnal i nigasttaadesninatifidicledh8id e AB%: swi.tch 30% or the
LP tel ephony switch 310 atc cgt ep g%béljlqt AIB§1 anéginggﬂ%gl Itgtbéo‘;}?]ﬁgt'“‘ilﬁ‘é“@!ﬁl

i nterrupt ' s ' mtted fromthe signaling station 304 to the PSTN
t el ephone sv&"\)lu?gﬁh?ﬁa or nt%ﬁ%"ﬁ rf‘B‘ﬁ At pesspRaldentification mumbes (PN i [ 1the

side, or to the IR termnal 317 in the case of telephony service between a
PSTN subscr | &P H A ormatipmis datemiacd 84 bic adtwrateaind 4 subseribeits &iGia! balshck Ben
recei ved by the PSTN tel ephone switch 14. 1 i APR 20 WD 01135605

PCT/ USOOL419%gffcient (i.c., greater than a predetermined amount) as determined at step 407 by the
signaling station 304, the destination telephone number is then forwarded at step 408 to
the IP telephony switch 310 via the PSTN tzlephone switch 308 and signaling station
304. The prepaid call is then setup at step 409. If the account information is not
accuraie or the subscriber's account balance is not sufficient, then the cali is
terminated.

With reference to FIG. 4B, the method further includes continuously
monitoring during the prepaid cal] the account balance corresponding to the subscriber
at step 410, Preferably, step 410 is performed at the signaling station 304, If the

| account balance is less than a predetermined amount, a call interrupt signai is
transmitted from the signaling station 30d o sither the PSTN telephonc switch 308 gy
the LP telephony switch 310 at step 412. It is also contemplated that the eall interrupt
signal ic u'ans.m.i:::d from the signaling station 304 to the PSTN telephone switch 314
or the IP telephony switch 312 at the destination side, or to the IP terminal 317 in the

casc of telephony service between a PSTN subscriber and the TP terminal 317.

The call interrupt signal is then received by the PSTN telephone switch

1=



308 or the I P tel ephony switch 310 and the prepaid call to the desti[]r,l‘abjp%
tel ephone nunber is term nated at step 414. It is contenplated tha Lght B 100

'massag,a Mo b1/ssEesTi tted to the subscriber fromthe signali pgrafsgbis@8 304,
whi ch tndicates an anount of calling time available according to the

account bal ance, at |east one tine before the call interrupt signal is
transmtted by the signaling station 304. Further, it is contenplated that
the steps of determining if the tel ephone nunber matches the prepaid
access tel ephone nunber stored within the database of the signaling
station, transmtting calling card access instructions fromthe signaling
station 304 to the subscriber, determining if the account information is
~accurate and that the subscriber's account balance is sufficient, and
continuously nonitoring at the signaling station 304 the account bal ance
correspondi to th sulbscri ber be perfornmed by the EP tel ephony swtch
310 by progr rn%‘c?ﬁé‘ FRhQDY)| s3Yitedrd 1 Osamidt this p%dphicacﬂbmihﬁqidﬁﬁ:@iongﬂ%ﬁ’&[?
these steps. Additionally, with reference to FIG 4C, the nethod of the
pr esent in\ﬁémbcﬁrlstturmim:tditm&pw;a@ 'cﬂi'pfl‘ﬂ ignal i ng station
304 whether the prepaid Call WAS chg?gggmto a %‘gha% (Q:Sll"%r °Zl7°e tied oer

at step 416.thd kuHsBheher RER %:nh .ch ed 1o .a, particular tel ephone
nunber, then the signali ngrﬂ%'(ts\ | #3‘6&“&35& gﬁlcgl%d‘%%met ofealimgs time

i ncurred an Lnformation, such as a length of tine of the prepaid
cal |l and thgv@e@,ﬁ ﬁ%(%ﬂg?%%%ﬁm,ﬂbﬁtmmﬁmb&m& telan ihPghpat a
later tine.,15 1 ¢ APP 2004 WD 01135605 PCTI USOCQO 41990 If the prepaig cal |
was not chafl@@l ¥Jrapspaied buthersigmitinghhanipogaber, e.g., the prepaid cal |
was a prepaid calling card call, then the signaling station 304 at

Further, it is-contemplated that the steps of determining if the telephone
number matches the prepaid access telephone number stored within the database of the
signaling station, transmitting calling card access instructions from the signaling station
304 to the subscriber, determining if the account information is accurate and that the

subscriber's account balance is sufficient, and continuously monitoring at the signaling

station 304 the account balance corresponding to the subscriber be performed by the IP

telephony switch 310 by programming the IP telephony switch 310 accordingly to

perform these steps.

Additionally, with reference to FIG. 4C, the method of the present
mvention further includes determining at the sipnaling station 304 whether the prepaid

Call was charged to a particyjar teiephonc number at step 416, f the prepaid calf wag

charged to a particular telephone number, then the signaling station 304 ap step 418

8tores the charges incurred and other information, such a5 2 length of time of tha
prepaid call and the destination telephone numbér, for billing the subscriber at a latsr

time,
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step 420 debits the subscriber's account bal ance and at step 422 st ofestphhey
debi ted account balance in the database. It is contenplated that the

billing s 416, 418, 420 and 422 be perfornmed by the ony
smﬁtch?Blgﬁﬁéﬂg&ggranning the IP tel ephony switch 310 acco?éf%@ﬁ@agﬂknce,
it is further contenplated that the IP tel ephony switch 310 transmts the
billing information to a plurality of other |IP tel ephony swtches connected
to the IP network. Therefore, if a different IP tel ephony switch is used to
initiate a prepaid call in the future via the IP network 302, it contains
t he subscriber's billing information, including the subscriber's account
bal ance. Wth reference to FIG 5, there is shown a block diagramof an IP
net wor k system desi gnated generally by reference nuneral 500 for placing a

prepaid call via an IP network in accordance with a second net hod of the
present invention. The IP network system 500 includes a plurality of nedia

agents including a rel ?(hcn@g?gjdo&naggs Wit Habbe@No laFhapEdiay i Pén%hﬁlmbge | P

net work system 500, ca streans are Toute romat phone 506 to
a PSTN tel ephone switch 508 to an | P | ephgny,,swi tch 510 .and to t | P
et vor k5045 Brniheciiepsiealldvist Bebpaid.calfing S Sy Heh T Pl seion 864 L1,
the relay station 502 within the IP network 504 to a destination |P

t el ephony sslicpct?05dehits vhey subisciiber's ansountcbalinen and abstep 22 starcotherBbMedt - 1
C. Ap"R 2004 I WD 01/ 35605 PCT1USOQ 41990 t el ephone switch 514 over an | SDN

line, and fLAauny bhRnée FEGEIdagdHag tel ephone 516. The call nedia streans
can also be routed to an IP term nal 517.

It is contemplated that the billing steps of 416, 418, 420 and 422 be
performed by the IP telephony switch 310 by programming the IP telephony switch 310
accordingly. Hence, it is further contemplated that the IP telephony switch 310
transmits the billing information to a plurality of other IP telephony switches connectad
to the IP network. Therefore, if a different IP tclephony switch is used to initiate a
prepaid call in the furure via the IP network 302, it coptains the subscriber’s billing
information, including the subscriber’s account balance.

With reference to FIG. 5, there is shown a block diagram of an IP
nerwork system designated generally by reference numeral 500 for placing a prepaid
call via an IP network in accordance with a second method of the present invention.
The IP network system 500 includes a plurality of media agents including a relay
station 502 within an IP natwork S04. In the IP network system SO0, call media
strcams are routed from a telephone 506 to a PSTN telcphone switch 508 to an TP
telephony switch 510 and to the IP network 504. The call media streams are then
routed over an IP line from the relay station 502 within the IP network 504 to a

destination IP telephony switch 512 over an IP linc and then to a destination PSTN

16—
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As described above for the IP network system 300 shown in FIG 3, theg fPR 700
tel ephony switches 510, 512 provide basic interfacing between the PSTN

't el ephpn |t ches 508, 514 and I P network 504 and i nclud ways
" S0 B FerdslogRbg

518 sad rs 520 which operate as descri bed above.

depict flow charts for placing the prepaid call via the P network
according to the second preferred nethod. Wth reference to FIG 6A a cal
is setup by entering a tel ephone nunber at step 600. The tel ephone nunber
is then received by the PSTN tel ephone switch 508 and is routed to the IP
tel ephony switch 510 at step 601. The IP tel ephony switch 510 at step 602
determnes if the tel ephone nunber matches a prepai d access tel ephone
nunber stored within a database. The database is preferably stored within
the I P tel ephony switch 510 or a renpte station connected to the IP

tel ephony switch 510. If the tel ephone nunber does not match the prepaid

access tel ephgiinByiFhien 51k RQed b 0 ' t st 604 set ups a
non-prepaid call via the TP net V\é$lgh§8%‘ Qﬁ%%@@?ﬁ’%@@%\?&%"?%# ect ta
H 3, by pgﬁ?cji ng a call using the originating and destination gateways
518a, 518b cfﬂ@’“&f%#f%?%&ﬂ%ﬂ’n%ééﬁers 520a, 520b. If
the tel ephone nunber matches the prepaid access tel ephone nunber at step

602, prepai d access i Msxdasctiberthabavedot theriPractwork systéh S00uhewhiiDFIG2S, hEeP
606 to 1 1] UP, 70N .i wo 01135605 PCT/ U S00/4199 0 -informthe subscriber

to place a I efephéng alitchys Sjl.(ﬁ-lﬂ.mq:r@’bid}: easgk ﬁ%}?@ggg&k%@ﬁgﬁg?@ﬁ?ﬁgﬁpggnc

nunber. Additional I1nformation to'be dialed In

t l.nl,denti fi ' b PIN). If th
account - hu i?%}cﬁlgﬁiif éff 0P Betwork 504 and tiﬁclﬁé;ea&&nga@way%rs 1 a.nlt}l) gatckccpcrse

account i nfor

320 which operate as described above.

FIGS. 6A-B depict flow charts for placing the prepaid call via the IP
network according to the second preferred method. With reference to FIG. 6A, a calj
is setup by entering a telephone mumber at step 600. The telephone number is then
received by the PSTN telephone switch 508 and is routed to the IP telephony switch
510 at stzp 601. The IP telcphony switch 510 at step 602 determines if the telephone
number matches a prepaid access telephone sumber stored within a database, The
database is preferably stored within the IP telephony switch 510 or a remote station
connected to the IP telephony switch 510. 1If the telephone number does not match the
prepaid gecess telephone number, the TP telephony switch 310 at step 604 set ups a
non-prepaid call via the TP nerwork 504, as daseribed above with respect to FIG. 3, by
placing a call using the originating and destination gateways 518a, 518b and the
originating and destination gatekeepers 5202, 520b.

If the telephone number matches the prepaid access telephone number at

step 602, prepaid access instructions are transmitted to the subseriber at step 606 to
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determned to be accurate and a subscriber's account bal ance is suff|C|§nt
(i.es, greater than a predeterm ned anount) as determned at step éO?L
‘dest i npt e akgphone nunber is then forwarded at step 608pdgusivaiddd

tel ephony swtch 510 via the PSTN tel ephone switch 508. The prepaid cal
I's then setup at step 609 by setting up a virtual nedia path flow circuit
between the I P tel ephony switch 510, the relay station 502 and the
destination I P tel ephony switch 512 or the IP termnal 517. If the account
information is not accurate or the subscriber's account bal ance is not
sufficient, then the, <call is termnated. During the prepaid call,
signaling and other nessages transmtted by the |IP telephony swtch 510
are directed through the relay station 502 as indicated by step 610.
Further, all nedia packets corresponding to the prepaid call are also
directed through the relay station 502 as indicated by step 611. 'flee

si gnal i ng nifeagdse sutdcribel o packepepaideallivyeditlieg stenoghdestigationl i8lphone
station 502, by providing the 1P address of the relay station 502 wthin a

header of caﬁmcﬁemaafonaﬂmfmtmna%%mw mmcstuﬁdsibrsemr*} dnlrsg ﬁﬁ{@a{eg“y

switch 510 and I P telephony switch 512, as well as the

TP t el ephon wtch 512 Ther ac trave| over
separat e nobbHEoREt RFEara APeh FiratinBer QR ebdts quamésemwo
networ k 504 before arriving at the IP tel ephony switch 512, the IP

tel ephony sdéteohined 30 bearcumnts and & suhsimidr'seEotn balagas sewibfigicar(d.c. , greater
resequenci ng, each packet passes through the relay station 502 of the

¥L H ﬁi'r Fﬁgﬁgg?r?gﬁx{cm Eﬁuutm) aWdc&rfrﬁﬁﬁrzﬁQ&% 407, edesbihriod eepHabb 0d

number is then forwarded at step 608 to the IP telephony switch 510 via the PSTN
telephone switch 508. The prepaid call is then setup at step 609 by setting up a virtual
media path flow circuit between the IP telephony switch 510, the relay station 502 and
the destination IP telephony switch 512 or the IP terminal 517. If the account
information is not accurate or the subscriber’s account balance is not sufficient, then the,
call is terminated.

During the prepaid eali, signaling and other messages transmitted by the
Ip tclcpliony switch 510 are directed throﬁgh the relay staton 502 as indicated by step
610. Further, all media packets corresponding to the prepaid call are also directed
through the reiay station 502 as indicated by step 611.

The signaling messages and media packets are directed through the relay
station 502, by providing the IP address of the ralay station 502 within a header of cach
mcssage and media packet transmined from the IP telephony switch 510 and IP

telephony switch 512, as well as the IP address of the IP telephony switch 512.

Therefore, even though the packets travel over separate network paths within the IP
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noni toring during the prepaid call the account bal ance corresponding §¢ E;h,e{mh
subseriber at step 612. Preferably, step 612 is perfornmed at the IP e

tel ephpnywwgwihsdds 510 or a renote station connected to thepPrisphgdseny
swtch'510. If the account balance is less than a predeterm ned anount, a

call interrupt signal in the formof a packet is transmtted fromthe IP
tel ephony switch 510 to the relay station 502 at step 614. It is
contenplated that the call interrupt packct can also be transmtted from

the 1P telephony switch 512 or the IP terminal 517. The call interrupt
packet includes within a header the IP address of the relay station 502.
The call interrupt signal is then 'received by the relay station 502 and
the prepaid call to the destination tel ephone nunber is then term nated at
step 616. The prepaid call is termnated by the relay station bl ocking
signaling and nedi a packets from passing therethrough and reaching the IP
t el ephony switwerk Sidbeofora freiving atahelP allefhiby siitch S12pticdPkizpReng Mot
nmessage be transmtted to the subscriber indicating an anount of calling

ti me avai | &l0ecomvihi ¢h te@inASTITNSS réa@sérﬂﬁg%ﬁ_&?&ﬂqu%&%%ﬁch Péﬁ#cg?g{sc?”e time

prior to transmtting the call interrupt signal” to the re ron 502.

Further, ity he .st ep_of. continuously nonitoring the
account ba|%°?§ﬁﬁﬁéwgﬁﬁg'bﬁa%ﬁﬂ'%@ﬂé%eﬂ ‘U§Uﬁ3“i‘1990 correspondi ng
to the subscriber be gerfornmed by a signaling station connected to the IP
tel ephony switch 510 BYUpEESERaeipFIG: 98, shaymathodfushen inohides contitiuagsly.
Addi tionally, the nmethod of the present invention further includes
det er ni ni ngeHEring - during e @pepiail call thevamsounin balzace tarappading @okied sitRk/RHRONE
nunber. |f

atstep 612. Preferably, siep 612 is performed at the IP telephony switch 510 ar &

remote station connected to the IP telephony switch 510. If the account balance is lass
than a predetermined amount, 2 call interrupt signal in the form of a pax;.kct is
transmitted from the IP telephony switch 510 to the relay station 502 at step 614, Itis
contemplated that the call interrupt packet can also be transmitted from the IP
telephony switch 512 or the IP terminal 517. The call intarrupt packet includes within
a header the TP address of the relay starion 502. The call interrupt signal is then
received by the relay station 502 and t_hc prepaid call to the destination telephone |
number is then terminated at step 616. The prepaid call is tarminated by the relay
station blocking signaling and media packets from passio § therethrough and reaching
th.‘: IP telephony cwitch 532 or whe IP tarminal 517.

It 1s contemplated thae 2 message be transmitted to the subscriber
indicating an amount of calling time available which corresponds to the account balance
at [east one time prior to transmitting the call infcrrupt signal to the rejay station 502.

Further, it is contemplated that the step of continnously monitoring the account balance
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the prepaid call was charged to a particul ar tel ephone nunber, then .Itpﬁpp a4
charges incurred and other information, such as a length of tine of § feh &b

'prepai'g celd o1@aghst he destination tel ephone nunber, are stopgdafsessfBbd | i N9
the subscriber at a later tine. These steps are preferably perfsorrred by

the I P tel ephony switch 510 or a renpte station connected to the IP

t el ephony switch 510 and are identical to steps 416 and 418 of FIG 4C |If
the prepaid call was not charged to a particular tel ephone nunber, e.g.,
the prepaid call was a prepaid calling card call, then the subscriber's
account balance is debited and the debited account bal ance is stored
within the database- These steps are preferably perfornmed by the IP

t el ephony switch 510 or a renote station connected to the IP tel ephony
switch 510 and are identical to steps 420 and 422 of FIG 4C. Wat has been
described herein is nerely illustrative of the application of the

princi pl es ebreespondirgsenthe isobsepibied Be pEﬁbrrﬁé@B?'a%i%ﬁa'ﬁﬁgfsﬁ?i%hi ﬂgﬁdquﬁ\r}hgigon

above and inplenented as the best node for operating“the pres

are for ill watdhinlyQRviRHr [, arr enents and_ net hods may be
i mpl enent ed by 295{4 WO 01/ 3%6%%%&51%%&3&‘%@%@@5% the art

W t hout departing fro S g.and spirit of this invention. 21. CLAI M
1. A method of perfor%%‘ggﬁ?’gggi‘hcF&%@cmnt@vvn@mmmrmmk

system . . .
determining whether the prepaid call was charged to a particular telephone number. If

the prepaid call was charged to a particular telephone number, then the charges
incurred and other information, such as a length of time of the prepaid call and the
destination telephone number, are stored for billing the subscriber at a later time.
These steps arc preferably performed by the IP tclephony switch 510 or a remote
station connectad to the IP telephony switch 510 and are identical to steps 416 and 418
of FIG, 4C.,

If the prepaid call was not charged to 2 particular telephone number,
¢.g.. the prepaid call was a prepaid calling card call, then the subscriber’s account
balance is debited and the debited account balznce js stored within the database. These
Steps are preferably performed by the IP telephony switch 510 or a remote station
connected to the IP telephony switch 510 and arc identical to steps 420 and 422 of FIG.
4C,

What has been described herein is merely illustrative of the application
of the principles of the present invention. For example, the functions described above
and implemented as the best modea for opcratiné the present invention are for

illustration purposes only. Other arrangements and methods may be implemented by
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including at |least an originating IP telephony switch connected to a4, ;nna,
destisnation I[P telephony switch via an I P network, an originating PéfN'“IUM
tel ephpnewswissips and a destination PSTN tel ephone sw t ch,pcgaishoaBhod
conprising the steps of: providing a signaling station between the
originating PSTN tel ephone switch and the originating IP tel ephony sw tch;
forwardi ng a tel ephone nunber entered by a subscriber and received by the
originating PSTN tel ephone switch to the signaling station; determining if
t he tel ephone nunber natches a prepai d access tel ephone nunber stored

wi thin a database; transmtting prepaid access instructions fromthe
signaling station to the subscriber if the tel ephone nunber natches the
prepai d access tel ephone nunber to informthe subscriber to continue
placing a prepaid call by dialing at | east a destination tel ephone nunber
and accountﬂhgfo ti.on, determning if the account information is accurate
and a corresp ﬁakﬂg‘dd{?ébﬁﬂ’f‘ Withous departing grozmtier scopeand spitie @8 LG MVaefon
anmount ; forwarding the destination tel ephone nunber to the originating IP
tel ephony switch via the originating PSTN tel ephone switch and the
signaling station if the account information is accurate and the
correspondi ng account balance is greater than the predeterm ned anount;
and setting up the prepaid call to the destination tel ephone nunber. 2. The
met hod according to claim1, further conprising the steps of; continuously

nonitoring, during the prepaid call, an account balance corresponding to
the subscriber; transmtting to one of the originating PSTN tel ephone
switch and the originating IP telephony switch a call interrupt signal if

t he account balance is |l ess than the

2o
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predet erm ned anmount; receiving at one of the originating PSTN tel epholne BR 4
switeh and the originating IP telephony swtch the call interrupt si gn‘alf“;ﬁiam*
‘and | _termnating the prepaid call to the destination tel ephone nunber at
one of the originating PSTN tel ephone switch and the originating IP

t el ephony switch, 3. The method according to claim2, further conprising

the stepgfafmgnsmtting a nessage to the subscriber indicating an anount

of calling tinme available which corresponds to the account bal ance at

| east one tine prior to transmtting the call interrupt signal. 4. The

met hod agcording t | ai m further, | Si f he st f. biti th
account Bal an L%qn%ﬁ?ff é)? éﬁrfﬁsnvﬁepfagiﬁif’ 'f tgggé@l) g%f" 1°h :‘f‘g @E&W%FHY%E '? ¥ éwlnn 9 ne
dat abase jpcpudidg et ][n%aéi!% %ﬁgﬁ{aelhgqrt &léﬂh@ﬁ{?slvitcfl Uednn8éted QB4 | RRbtithtibhelpst eps

of: determning if the prepaid call was charged to a tel ephone nunber

cor r espoitelephpny t switdhe viaulbs clPi petworkt am j ariginatingr RSN otelepbbng iswifch.oand e
prepaid call j.nc | | engt.h, of .11 f the. prepaid gall and the

ot t nat cepLPE BN tcRner A itn pid Pl eamprinE WEERM oF0eu (o't he

t el ephone nunbedvigiag esPailel Rehtiol HehfechthS ofibiaiing RRUNDRIcphshecalitah &id | 1 ng

the subscriber according tothe stored infornmation. 6. The nmethod according
t o cl ai mthe originating/IP ¢eJaphanyiswifchhe step of forwarding the tel ephone nunber

match the pr optivaedig 4 SIEBRS M Hhba 8 2 FSOIR Gud RaB el WA
the | P netigakng PSTN teRplsié sofitches fhersignabingdstatien;d t el ephony service via an
| P network system _including at | east an originating |IP tel ephony swtch
connect ed t o &Aecteamining ifi the t¢lgphone number matches a prepaid access telephone number
stored within a database;
transmitting prepaid access instructions from the signaling station to the subscriber
if the telephone number matches the prepaid access telephone number to inform the
subscriber to continue placing a prepaid call by dialing at least a destination telephone
number and account information;
determining if the account information is accurate and a corresponding account
balance is greater than a predetermined amount;
forwarding the destination telephone number to the originating IP telephony switch
via the originating PSTN telephone switch and the signaling station if the account
information is accurate and the corresponding account balance is greater than the

predetermined amount; and

setting up the prepaid call to the destination telephone number.

2. The method according to claim 1, further comprising the steps of;

continuously monitoring, during the prepaid call, an account balance
corresponding to the subscriber;

transmitting to one of the originating PSTN telephone switch and the originating IP
telephony switch a call interrupt signal if the account balance is less than the
predetermined amount;

recciving at one of the originating PSTN telephone switch and the originating IP

telephony switch the call interrupt signal; and



tel ephony switch via an I P network, an originating PSTN tel ephone sw tch,
and a destination PSTN tel ephone switch, said nethod conprising thelstigpsiu
of : receiving a tel ephone nunber at the IP originating tel ephony swtch
dialed by a subscriber; determning if the tel ephone nunber matches a
prepai d access tel ephone nunber stored within the originating |IP tel ephony
switch; -23 1@erﬁiﬁﬁt&?0tﬁctﬂréﬁﬁdﬁchﬂitﬁgh@rd%@lﬁiaﬁoﬁ%ﬁﬁﬁoﬂenﬁﬁlﬁb&t{itOdit& bP thehe
subscriber if the telephone nunber matches the prepaid access tel ephone
number t @riginpBng PSRN telapraneisydtch and terarigining IR talophonysywitdpai d cal | by
dialing at | east a destination tel ephone nunber and account information;
determning if the account information is accurate and a correspondi ng
Sccount 3bal arrfhe xhhah@di aa&gdin‘gharblﬁnprz,eﬂe&er nbmpﬂsiagmhml ‘t‘st;eﬁrcffctmns' mitging hee
estination tel ephone nunher at the originating |IP,tel ephony swtch. if
account msHeEatd dhe i sbseriher aindicating (a9 Wﬂbé&oﬁ@llﬂ% %@Eoﬁ‘f?ﬂlaﬂfﬁl ¥hich i s
greater ' RI4RL G | 1 r ' | to
t he dest}‘:ﬁ‘gﬁ%h&f‘é’ﬁég ongh%dj er adw a t%ngatnge ﬁgéllm%?%nﬁglﬁlﬁgtelﬁn%? ﬁgtgnﬁﬁd
accordi ngighal.cl aim 7, further conprising the steps of: continuously
nmoni toring, during the prepaid call, at the originating IP tel ephony
switch the account bal ance corresponding to the subscriber; and term nating
the prepaid c geeid I tﬂg'ltl?e? ; Mogd he account
bal ance ia's Ie?gktr%ég}rll&t g pr egdtgﬂd#%rnﬁe amlgﬁﬁ gﬁg%hsééﬂrsrg{fhod according to
claim 8, furt ldebitingthprdccoury balascestangh of transmitting a nessage to the

subscri ber indjcati n anmount of call.jng.ti avai |l abl e whi ch
cor r esponds t5{qwgt€%%%$aﬁ%uah%mgpwgﬁg{hedﬁ§abﬁem prior to terminating
the prepaid call.

t he

S. The method according to claim 1, further comprising the steps of:

determining if the prepaid call was charged to a telephone number corresponding
to the subscriber;

storing information relating to the prepaid call including a length of time of the
prepaid call and the destination telephone number if the prepaid call was charged to the
telephone number corresponding to the subscriber; and

periodically billing the subscriber according to the stored information.

6. The method according to claim 1, further comprising the step of forwarding the
telephone number to the originating IP telephony switch if the telephone number does not

match the prepaid access telephone number to setup a non-prepaid call via the IP network.

7. A method of performing prepaid telephony service via an IP network system
including at least an originating IP tclephony switch connected to a destination IP
telephony switch via an IP nctwork, an otiginating PSTN telephone switch, and a
destination PSTN telephone switch, said method comprising the steps of:

receiving a telephone number at the IP originating telephony switch dialed by a
subscriber;

determining if the telephone number matches a prepaid access telephone number

stored within the originating IP telephony switch;
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10. The method according to claim8, further conprising the steps of,‘| L £PR 900
debi ting the account bal ance; storing the debited account bal ance mﬁtﬁ%ﬁ““n
‘the originating IP tel ephony switch; and transmtting the debited account
bal ance fromthe originating IP tel ephony switch to a plurality of IP

t el ephony swi tches connected to the IP network. 11- The nmethod according to
claim?7, furthehsRRMiRY pepiid dcbéss ShRRRLOAS tod@ik QuMIcAbadifithe telephBhe RainberCal |

was charged to a tel ephone nunber corresponding to the subscriber; storing

i nf or mat imAtches ithe prappid @ceese telenhpns aumber tojinform dhegpbscniben do pominue Plasingt t he

prepai d call and.the.desti.nati |l eph | f | 1 was
char ged &P r?ljr?é&c%“e‘?ye%%@%eatnmg ?csilg‘P‘? e%%%ﬁgﬁ%%bc{ ﬁ%& E‘ﬁqggéﬁpﬁdég ;a ﬁgllﬁd
periodically Wefelhining ifeths URE6Urt Aeformets & Autate i aSéovresporidiigd adoauhton.

16 APR 2004 12. The nethod according to claim?7, further conprising the
step of dalancenig grgstes thasm prsdetermigedanounti a the | P network, the destination
| P tel ephony ] . | | ' If

t el ephone nun%gegf: Evgﬁlo%gﬁgig%ﬂ?r?g? g%‘%ﬂ‘g’hﬁﬁg‘b‘&g %Tgéez:@#g%%gﬁgg%oé@%ﬁg&b%g?f 13. A
met hod oftheoguchaitrinfogmatiep i atclrateeqidohy copésponding iaecomnt batamvetingrdates Ydnem

I ncluding at | east. an ori %i nating | P tel ephony switch connected to a

dest i nat tshPregeterminedhBeNitsad ch via an | P network, an originating PSTN

t el ephone sw | ' ; aTelgT-RESTIY] &gk hod
conpri sing thtggt@flégg%%rcﬁaﬁgtﬁ%lpﬁ#lggega%%rye}ﬁ)%@@?at I on l}{vért | nc?ﬁ'g I'P net wor k;
forwardi ng a tel ephone nunber entered by a subscriber and received by the

originating PSIN tel ephone_sw t to the originati.ng | P tel ephony sw tch;
d 8. d The method according to ¢ £m 7, er comgrigmg thesteps otf: P y

continuously monitoring, during the prepaid call, at the originating IP telephony
switch the account balance corresponding to the subscriber; and
terminating the prepaid call to the destination telephone number if the account

balance is less than the predetermined amount.

9. The method according to claim 8, further comprising the step of transmitting a
message to the subscriber indicating an amount of calling time available which

corresponds to the account balance at least one time prior to terminating the prepaid call.

10.  The method according to claim 8, further comprising the steps of:
debiting the account balance;
storing the debited account balance within the originating IP telephony switch; and
transmitting the debited account balance from the originating IP telephony switch

to a plurality of IP telephony switches connected to the IP network.

11. The method according to slaii 7, furthér comprising the steps oft
determining if the prepaid call was charged to a telephone number corresponding

10 the subseriber;
storing information relating to the prepaid call including a length of time of the

prepaid call and the destination telephone number if the prepaid call was charged to the
telephone number corresponding to the subscriber; and
periodically billing the subscriber according to the stored information.
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determning if the tel ephone nunber matches a prepaid access tel ephone
hunber stored within a database; transmtting prepaid access i nst r ubti Fngli
‘to the subscriber if the tel ephone nunber matches the prepaid access

t el ephone nunber to informthe subscriber to continue placing a prepaid
call by dialing at |east a destination tel ephone nunber and account

i nformation: determning if the account information is accurate and a
correspondi ng account balance is greater than a predeterm ned anount;

f or war di 1@. t h@hdessthorhadcordingteeghiond, fiurther comprising: therstep efzgeiting urPa ne-ephony

Tt or mat PRI 3P vt e BRI, RirP ot el aRE AR Stagiona o1

t han t he pgTRO¢dIE8HINE SlviRBDHhe RRPhSRL hiMBer! Bods Botd hRIRM dqecF}elparandda@ _
destination tel ephone nunber. 14. The nethod according to claim 13, wherein

t he st eptadéphovenimbepackets associated wth the prepaid call through the
relay station conprises the step of providing an | P address correspondi ng
to an I P address of the relay station within a header of each packet

transm tygd fromdted OF ip@ifBahingOprefaill kRPAGTY séict Oia ARAIF @gtwoiR tsySBm! P
tel ephony switch, wherein each packet passes through the relay station of
t he vi rt inegludiegliab loast harf [opigingting UPt telephonyTisaviteht spsaceted dp it dgstination akPm 13,

further risin he. steps, 0f,.-25. . conti ' | Qe UL t he
orepar d Srend R Sian e oE, B an <RRARHE 5 T "BlkphBld dficfichhd S
transm t idesithation PSTNrtelleEUo@ts&ﬂﬂcﬂ,rkaﬁ ®athbd comprisingthesstepsall: i f t he account
bal ance is |l ess than the predeterm ned anount; receiving the cal

i nterrupt si gidentififing aeclpestajonsvidhindhe IPedwerks i nating at the relay station
the prepaid cgllytfnb NE 1AeSidnd Ahlrbbr! Glt&RIWP a subscriber and received by the
originating PSTN telephone switch to the originating IP telephony switch;
determining if the telephone number matches a prepaid access telephone number
stored within a database;
transmitting prepaid access instructions to the subscriber if the telephone number
matches the prepaid access telephone number to inform the subscriber to continue placing
a prepaid call by dialing at least a destination telephone number and account information:
determining if the account information is accurate and a corresponding account
balance is greater than a predetermined amount;
forwarding the destination telephone number to the originating IP telephony switch
via the originating PSTN telephone switch if the account information is accurate and the
corresponding account balance is greater than the predetermined amount; and

setting up the prepaid call to the destination telephone number.

14.  The method according to claim 13, wherein the step of routing packets associated
with the prepaid call through the relay station comprises the step of providing an IP
address cotresponding to an IP address of the relay station within a header of each packet
transmitted from the originating IP telephony switch and destination IP telephony switch,
wherein each packet passes through the relay station of the virtual media path flow circuit,

15.  The method according to claim 13, further comprising the steps of:
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nunber. 16. The nethod according to claim15, further conprising the[* ESL Mnn,
of transmtting a nessage to the subscriber indicating an anmount of b
‘calling time avail able which corresponds to the account bal ance at | east
one time prior to transmtting the call interrupt signal to the relay
station. 17. The nethod according to claim 15, further conprising the steps
of : debiti ngcbﬁl&tﬁﬁﬂ?“%oﬁ%'rﬁgpedmﬂgj fileOrprBshid Nealtlehhé edc@rmpuBllai@ ance
wi thin a database. 18" The nethod according to claim17, wherein the

dat abase ¢bmespondiag tavthetshbscaiberznot e st ation connected to the originating IP

tel ephony switch. 19. Th t hod.accordi to clajm.17. wherein

dat abase i s s%@?ﬁ’dﬂ\}\?ﬁ%tﬁc?ﬁg Sy e ﬁglﬁrﬁénﬂgslg@?fe@ SrdreQtir tbc;%ﬁaincégﬁcﬁshe

net hod amrtﬂépﬁdétenﬁﬂnaamna,ﬁm;further conprising the steps of: determ ning
if the prepaid call was charged to a tel ephone nunber corresponding to the

subscri ber; streseiving thafcall interrunt siganbatithgyrelay stationpandbai d cal | including a

| ength of ti f. ' ] .desi ' er if
the prepaid cangng\?g@%cﬁtgrhgeg%l%’o%ﬁlgna@gl%%ﬁaolﬁeéarrlllu @Q?S%tﬁégggﬁgﬁﬁgﬁ% t he
subscri bagnband periodically billing the subscriber according to the stored
I nformation. 21. The nmethod according to claim 13, wherein the step of
setting up the prepaid call conprises the steps of -26 16 APR 2004 setting
up a virtyal i AT T%l\eﬁ& h.[sb@‘-ﬁlri b R SoraRnli€he Rhony
switch ar%g'th?ﬁrge atggéstg%{(%r@ﬁlggggﬁg%elﬁ t erbge tn ttlgonﬂ{PP te1'g|ghon§§/ switch
and an | Fhessage to the subscriber indicating an amount of calling time available which

corresponds to the account balance at least one time prior to transmitting the call interrupt

signal to the relay station.

17.  The method according to claim 15, further comprising the steps of:
debiting the account balance; and

storing the debited account balance within a database.

18.  The method according to claim 17, wherein the database is stored within a remote

station connected to the originating IP telephony switch.

19.  The method according to claim 17, wherein the database is stored within the

originating IP telephony switch.

20.  The method according to claim 13, further comprising the steps of:

determining if the prepaid call was charged to a telephone number corresponding
to the subscriber,

storing information relating to the prepaid call including a length of time of the
prepaid call and the destination telephone number if the prepaid call was charged to the
telephone number corresponding to the subscriber; and

periodically billing the subscriber according 10 the stored information.

21.  The method according to claim 13, wherein the step of setting up the prepaid call

comprises the steps of:
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termnal; and routing packets associated with the prepaid call through the
Jelay station. 22. The method according to claim13, further conpriditng"R K
step of setting up a non- prepaid call via the IP network if the tel ephone
nunber does not match the prepaid access telephone nunber.
setting up a virtual media path flow circuit between the originating IP telephony
switch and the relay station and one of the destination IP telephony switch and an IP
terminal; and

routing packets associated with the prepaid call through the relay station.
22.  The method according to claim 13, further comprising the step of setting up a non-

prepaid call via the IP network if the telephone number does not match the prepaid access
telephone number.
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