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of the Invention The present invention relates generally to

t el ecomuniweawi3sees systens, and nore Specifically is di PEEUSH4INard

met hods of providing prepaid tel ephony service via an Internet protocol
(I'P) network system 2. J)esction of the Related Art Prepaid tel ephony
service is a very popular service in the existing Public Switched

Tel ephone Network (PSTN). For exanple, prepaid calling cards are typically
used by PSTN subscribers to place cans. Typically, a user or subscriber of
a prepaid calling card initiates a phone call by calling a signaling
agent, such as a comunications station or server, via a toll-free nunber
(800/888) provided on the prepald calling card. The subscriber is then

pronpted to entery dairs 'E ONn nunber
(PI'N) al so provi ded } B S AT ' phone keypad.
The signaling agent then rOCEaNS 0 pertormval it dation procedures to

determine if the hone tel ephone nunber matches the identification nunber
using a |ook-up table stored v At he identification
nunber is valid. If the twW# dentification nunber
is valid, then the signaling agent

Field of the Invention

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

2. Description of the Relafed Art

Prepaid telephony service is a very popular service in the existing Public
Switched Telephone Network (PSTN). For example, prepaid calling cards are
typically used by PSTN subscribers to place calls. Typically, a user or subscriber of a
prepaid calling card initiates 2 phone calt by calling a signaling agent, such as a
commupications station or server, via a toll-free number (800/888) provided on the
prepaid calling card. The subscriber is then prompted to enter his home telephone
number and an identification number (PIN) also provided on the prepaid calling card
using a telephone keypad.

The si'g'naling' agent then- ptoce:eds to -perform vﬁlidation 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 the identification number is valid, then the signaling agent
performs database queries to determine if the subscriber’s account balance is more thag

a predetermined amount. If the account balance is more than the predetermined



_perforns database queries to deternmne if the subscriber's account bal ance
Is nore than a predeterm ned anount. |If the account balance is nore than

t he predeterm ned WO 01/ 35605 rcT/ US0O0/ 41990 anount, t nal i ng
agent i nf ovOn®/3560 subscri ber of the length of calling thﬁQWRgggPngle and

I ndicates to the subscriber to enter a nunber to be dialed. 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
t hrough which call nedia streans are routed through the PSTN. If the
account bal ance is less than the predeterm ned anmount, 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 bal ance. If the account bal ance falls bel ow the predeterm ned
amount, the signaling agent transmits a nessage to the subscriber via the
same nmedi a Zeountfthenthg signalingmgent informs,the subscrihercpfahesiepgth of calisg éme i ng to

t he subscriber the anbunt of available tinme. After the subscriber's
account bal aavailaieandindicats i the euhscrities to snterraaimber sgbsdiatedaThe digmalinghe PSTN
call by blocking the nedia path flow as described below. In the PSTN, the

call is tornagénvedprockels 6 flacd the galEBeRinsiniding Sighilingmesages W dpphopeiate

signaling nessage to a nedia agent or a routing station along the nedia

o1t el i S i 09T 10 Uil T
cal | media Shidig Q@eﬂsoﬂ routed through the PSTN. If the account balance is Jess 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 2 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 agent tears down the PSTN call by blocking the media path flow as described
below.
In the PSTN, the call 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 media agent to prevent the calf media streams from

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

down,



being transmtted further along the nedia path flow Hence, the PSTN-cal
Is torn down. 2 WO 01/ 35605 PCTNS00/ 41990 It is inconsequential if the
signal iyodopskgey is or is not |ocated along the nedia REWVUSOVHEN since in
the PSTN, signals transmtted to or received fromany one station (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 scenari o,
whet her or not the signaling agent is |ocated along the nedia path flow,
the signaling agent can effectively control call setup, the duration of
the call based on the subscriber's account balance, 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 plate a non-prepaid call, with reference to FIG 1, there is
shown an | P net wor k Itissneamsequiestial if-the sigoadingragedt\is bryismot kocated alongmier al 10 -
having a plurality of nedia agents, i.e., devices for handling packets

through t hiediy pathiflobe) sincs iri the BSTN) Sigwals kranstaittedtol6k reeeived fromding opb' €ams ar e
routed froma tel ephone 20 through a PSTN tel ephone switch 30 to an IP

| eph
Loutoony s Ohc(lglgdgﬁaﬁ\gcn 50 over an l&@%ﬁvwhbm &ffover Lpen

routed to the l'tne, and t a correspondlng

PSTN 1ol opithyest BAkintft o] hb-EHC B a B allhe catd ekl Vhelhet B ot on
t el ephone MQ , Thehgglalgmt xsdl' a.s rea M o media path flow, the signaling agent can
effectively control call setup, 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 protoco} -(IP) network system to place a
non-prepaid call, with reference to FIG. 1, there is shown an IP network system -
dammmadgaﬁnmybynﬁmwmxzmnmﬁuIOhwﬁngaphnﬂmyofnmdhagmnmi&q
devices for handling packets through the system 10. In the IP network system 10, call

‘ media streams are routed from a telephone 20 through a PSTN telephone switch 30 to
an IP telephony switch 40 over an ISDN line. The call media streams are then routed
to the IP network 50 over an IP line, and then over a corresponding IP line to a
destination IP telephony switch 40°, further to a desﬁnation PSTN telephone switch 30'
over an ISDN line and finaily to a destination telephone 20°. The call media 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



.can akso be routed fromthe tel ephone 20 to an IP term nal
personal conmputer (PC). The |IP tel ephony switches 40 and

75, such as a
40' provide basi c

i nterfaci 3 WD 0! /35605 PCT/ USQOO 42990 the P
' 'gﬁ%]%go and I P §:Elt}‘"}sw”

swi t ches network 50 and i ncl ude both

eways 60a and

60b, as well as gatekeepers 70a and 70b. Gatekeepers 70a and 70b use the
signaling informati on provi ded by the gateways 60a and 60b to provide

directory services. During a call setup, the originating
sets up a comuni cation path between the originating and

gat ekeeper 70a
term nating

gat eways 60a, 60b by determ ning the destination gatekeeper 70b associ ated
with a destination |IP address or tel ephone nunber. The destination
gat ekeeper 70b selects a destination gateway 60b to conplete the IP

virtual - circuit. Wth reference to FIG 2 an exanpl e of

originates in th traverses t he etvvork an ter
the PSTN is @ﬁ&’@ﬁ g‘t"“&lﬂ teheg 3 éﬁdﬁﬁt tnet"étfﬁﬁﬂ

a cal | which
tes back in
EAHAYS | ber

di al s an access nunber provi ded by the Internet Telephony SerV|ce
Provi der. At608 andi6@bcas well as gatekeapersiiOatand 70 TRatckecpems JAz and ih wse o to t he

| P tel ephony switch 40. The gateway 60a at C plays an announcenent

requesting tdigdaliniénfortation phovided byahe gitewsis 604 and 60btotped
called. The destination digit information is sent to the

nber to be
gat ekeeper 70a.

Accor di ngl Y, ser¥igesd IRHRUODI sethf Athe rBInAbiRE Bathceeiet 70456t 62 SRR | P

address based on the destinati on d|g|t

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 gateway 60z at C plays an announcement
requesting that the subscriber enter the destination telephone number to be called. The
destination digit information is sent to the gatekeeper 70a. Accordingly, the gatekeeper
70a determines a destination gatekeeper IP address based on the destination digit
information. An IP packet requesting the availability status of the destination gateway
60b is sent to the destination gatekeeper 70b at D. The destination gatekesper 70b.
responds to the request by providing destination gateway 60b availability and IP

address information. The originating gatekeeper 70a then transfers this information to
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I nformation. An | P packet requesting the availability status of the
destination gateway 60b is sent to the destination gatekeeper 70b at D.
The dest"k,azﬂlg gat ekeeper 70b responds to the requestrPdEUSHOEIINEI Ng
destination gateway 60b availability and P address information. The
originating gatekeeper 70a then transfers this information to 4 WO 01/ 35605
PCTI USO0/ 41990 the originating gateway 60a at E. Wth continued reference
to FIG 2, at F, the originating gateway 60a 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 destination gateway 60b selects an
out goi ng PSTN voice trunk and signals to the PSTN switch 30 to attenpt to
set up a calthe briginhtingigattway 60ala¢ Baone nunber. During the call, the packet
switched I P network 50 routes the | P packets associated with the

particul ar cal |l al ongwithichbmiruad refereieo FIGOR patr i ahéoriginating gaftway@0ephony
swtch 40" or termnal 25 (e.g., a nultimedia personal conputer (PC)

equi pped wi rﬁéﬁ rdal diftult' 13 e dbstitiaBib gRlewhySb0D. This'dirddi8 isSiakdtifitd By a2
m cr ophone %% sgggaers). SI'P and H 323 termnals support the by

P o ad otk Y e S
destinati ongl B GAK &S Sarf Rkt dun'tb plliscBes'Béociated with this particular call.
| Finally, at G, the destination gateway 60b selects an outgoing PS'i‘N voice trunk and -
signals to the PSTN switch 30-to attempt to set up a call to the dialed telephone
mumber. |
' 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 terminal 25 (e.g._, a multimedia personal computer (PC) T
equipped with Session Initiation Protocol (Slf) 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 addrcgs 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
packets 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 associated

with a particular call are routed along the same media path.
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. header of each packet and may travel over separate network paths before
arriving at their final destination for reassenbly and resequenci ng.

Accor di nng,o 15&65 routing of packets within the |P net wed/useo/4Psif er ent

t han t he rou%lng of the call nedia streans by the PSTN during a
conventional PSTN call, where all the call nedia streans associated wth a
particular call are routed along the sane nedia path. 5 WD 01135605

PCT/ US00/ 41990 Accordi ngly, prepaid tel ephony services cannot be achi eved

via the IP i waik shown by FIGS. | and 2 and descri 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 from a nacular station is routed
along a different media path than other packets. Further, wth
conventional servers and I P network hardware,  the call) si.gnal i ng nessages
cannot be directed orACerMngly. neepaidselephany seryices canngt beachieved,wiathg IP nedi a
streans. Therefore, a need exists for a method of having a signaling agent
control at Hetnrk shorn by FIGS abjend 2 ard descritied aboveo siucs gallt sipnaliog messagesi ng and
bl ocking calf nedia streanms fromtraversing through the nedia agent.

Furt her, a nipom acignalisg igeat, aucheistosirvet, db ot tfkenbe sinie medinpdth agtheeals ages
transmtted by a signaling agent and all nedia packets transmtting voice

7,553, ConmMman et s 1 etk iy o
a 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, 2 need exists for 2 method of having a signaling agent control
at least one media agent of an IP network system for allowing and blocking cali media
streams from traversing through the media agent.

Further, a need exists for a2 method of directing all signaling messages
transmitted by 2 signaling agent and all media packets transmitting voice and data

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

SUMMARY OF THE INVENTION
The present invention provides methods for providing prepaid telephony
service via an Internet protocol (IP) network system. A first method provides
controlling at least one media agent or calt routing station/switch of an IP network

system for allowing and/or blocking call media streams from traversing through the

media agent. A second method provides directing all signaling messages transmitted
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The present invention provides nethods for providing prepaid tel ephony
service via an Internet protocol (IP) network system A first nethod
provi desyo93¥eés2! | i Ng at | east one nedi a agent or cal | RCIHS0#990
stationtswitch of an IP network systemfor allow ng and/or bl ocking cal
medi a streans fromtraversing through the nedia agent. A second nethod
provides directing all signaling nessages transmtted 6 WO 01/ 35605

PCTI U500141990 by a signaling agent or station and all nedia packets
transmtting voice and data comunications through at |east one conmobn
device within the IP network system The first nethod of the present

i nvention enabl es prepaid tel ephony service via an |P network system and
i ncludes the steps of providing a signaling station between a PSTN

tel ephone switch and an I P tel ephony switch of the IP network system

f or war di ngbya signalidgageniorrstationand el exbdia paskets ransmiittisg vaicd and dataved by t he
PSTN t el ephone switch to the signaling station; determining if the

t el ephone gomiiaghicatiouk tiretgitatNéRponeconmmatdevicel wifhiwthe IR nebworksysierrd Wi thin a
dat abase; forwarding the telephone nunber to the IP telephony switch if

the tel ephone nunber TROSfH: HethoddF fHe preseat inv&itidh éndtlGqirepdidtetdphiome number to
setup a non prepaid call via an P netwrk; transmtting prépaid access

unber et RRgeE P AT el il 30 Rl ' s BEBRUIEY slphaing darof| °P1N°
Gest i nat | OREPEFERRSAL eRoie i BREREHE weBhonyReifh BRI ewdRE 02 unber
to the IP gyesltc?&hfgwarﬁ}gigtic e;\allixo%etnrt}glbcr entered by a subscriber and received by the

PSTN telephone switch to the gignaling station; determining if the telephone number

matches 2 prepaid access telephone sumber stored within a database; forwarding 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 IP network; - -

transmitting prepaid access instructions from the signaling station to the subscriber if -

the telephone number matchc_# the prcp_aid access telephone number to inform the

subscriber to continue placing 2 prepaid call by dialing at least 2 destination telephone

number; forwarding the destination telephone number to the IP telephony switch via the

PSTN telephone switch and signaling station; and setting up the prepaid call to the

mxﬁmKMntdqﬁmmemMMxx.

The method further includés the steps of during the prepaid call,
continuously monitoring at the signaling station an account balance corresponding to
the sub_sciibcr; transmiiting 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 less

y




PSTN t el ephone switch and signaling station; and setting up the prepaid
call to the destination telephone nunber. The nethod further includes the
st eps of dﬂb% e prepaid call, continuously nDnitor|ggTﬁﬁmﬁﬁng|gnallng
station an account bal ance corresponding to the subscri transmtting
fromthe signaling station to one of the PSTN tel ephone switch and the IP
tel ephony switch a call interrupt signal if the account balance is less 7
J;] WO 41/35605 PCT/1JS00/ 41990 than a predeterm ned anount; receiving at
one of the PSTN tel ephone switch and the IP tel ephony switch the cal
interrupt signal and termnating the prepaid call to the destination

t el ephone nunber. It is contenplated that a nessage be transmtted to the
subscri ber indicating an amount of calling tine avail abl e which corresponds
to the account balance at least one tinme prior to the signaling station

ELZ”Z[‘LLL: of GEfEPnH ngﬁﬁ%ﬁ%éﬁ%ﬁé”m&%“fn’%c : W%@m&liepﬁﬁaﬂ’“at
CTacton, 1 1 anBRE A el btk o e Eieiteg i prepia o2l e |

station to the subscrlber and continuously nonitoring at the signaling
station the adestiuationelephanenumher, disis samtrmplaied that a messsge br rensmiedstorther ned

by the IP tel e%hony switch by progranm ng the I P tel ephony switch
accordingly. scriber indicating an amount of calling time available which corresponds to the

account balance at least one time prior to the signaling station transmitting the call
interrupt signal.

Further, it is contemplated that the steps of determining if the tefephone

- 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 inclndes the step of periodically billing
the subscriber if the prepaid call was charged to a telephone number corresponding to
the subscriber.

The second method of the present invention enables prepaid telephony
service via an IP network 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 the telephone mimber matches a prepaid access

telephone number stored within a database; setting up 2 non-prepaid call via an JP
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Additionally, the method further includes the step of periodically biilling-
the subscriber if the prepaid call was charged to a tel ephone nunber
correspriingses 0 the subscriber. The second net hod of PERESHAABANt

i nvention enabl es prepaid tel ephony service via an IP network system and
I ncludes the steps of forwarding a tel ephone nunber entered by a

subscri ber and received by a PSTN tel ephone switch to an IP tel ephony
switch; determning if the tel ephone nunber matches a prepaid access

t el ephone nunber stored within a database; setting up a non-prepaid cal
via an |P 8 WD 01/ 35605 PCT/US00/ 41990 network if the tel ephone nunber
does not match the prepaid access tel ephone nunber; transmtting prepaid
access instructions fromthe IP tel ephony switch to the subscriber if the

t el ephone nunber .mat ches t he epai d access,tel ephone nu r toinformthe
Subscr 1 ber BEEFOD R RLEAPRE FBSE Gar il AL IbG Brspai abiesh i lphone Bmbes;
destination tel ephone nunber; forwarding the destination tel ephone nunber
to the | P txensmitiingpropaid aecess instryctions ooy the-IR4slephenyssiitchito iberup t he
prepaid call to the destination tel ephone nunber by setting up a virtual
medi a pat h if the telephone nembertmateies itircprepaid atcess telephoneinnniber @ infokmthe st at i on
and one of a destination IP tel ephony swtch and an IP termnal, where the

rel ay st akilriber tb@oatind plicidy £'priepisid cill be disfifig at 184 a destinatod BRpRsePai d
call, directing signaling, nessages transmitted by the IP telephony

o i e 2 S e LSy
PSTN telephone switch; setting up the prepaid call to 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 destipation IP telephony switch and an IP terminal, where the refay
station is located within the IP network; and during the prepaid call, directing signaling. -
messages transmitted by the IP telephony switch, the destination IP telephony and the
Ifnnnmmu,andpm*tm¢mwuspamﬁngn:ﬂw1nqmﬁdcﬂlﬂnnughﬁmnﬁhysmﬁnn.

m method further includes the steps of during the prepaid call,
continuously monitoring, preferably, at the IP telephony switch or the destination IP
telephony switch, an account balance corresponding to the subscriber; transmitting
from the IP telephony si_vitch, thc destination IP telephony switch or the IP terminal to
the relay station a call interrupt signal if the account balance is less than a
predetermined amount; receiving at the relay station the call interrupt signal and
terminating the prepaiti call. It is contemplated that 2 message be transmitted to the
subscriber indicating an amount of calling time available which corresponds to the

account balance at least one time prior o transmitting the calf interrupt signal to the

o0—



. The nmethod further includes the steps of during the prepaid eall,
continuously nonitoring, preferably, at the IP tel ephony swtch or the
destinatig WO o P? 4 el ephony switch, an account bal ance coPCEURMIMPAg to the
subscriber; transmtting fromthe IP tel ephony switch, the destination IP
t el ephony switch or the IP terninal to the relay station a call interrupt
signal if the account balance is |less than a predeterm ned anount;
receiving at the relay station the call interrupt signal and termnating
the prepaid call. It is contenplated that. a nessage be transmtted to the
subscri ber indicating an amount of calling tine avail abl e which corresponds
to the account balance at |east one tinme prior to transmtting the cal
interrupt signal to the 9 WD 01/ 35605 PCT/ USQQ 41990 relay station fromthe
| P tel ephony switch, the destination |P telephony switch or the IP

term nal . Furelapstation fiom the IR tinpheniyesivitch athe dbstingtionpI Paeleplyonyi switoh ot the IP
nonitoring the account bal ance corresponding to the subscriber be

performed by tamsihgndirthgr, 3t is chmsmplans et thrdtdpofichstinbudly pheriyg tei t ch or
t he destination IP tel ephony switch by pragr ng the signaling station

accordingly. 'Ii'ng thenéd;ascﬂ?ber 1?5&&&!5'&?'%& fEbiskahy! ' Ggril C%sﬁﬁon

periodically the pr al d cal I was arged to a
t el ephone nu J;) PTI ON OF THE
DRAWVFGS Var {Egggu%ﬁepp Wéﬁ%&&%ﬁ C %e@l%@: ref er ences

t
© programming the signaling station accordingly.

(

" Additionally, the method further includes the step of periodically billing
the subscriber if the prepaid call was charged to 2 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
system of FIG. 1 indicating a2 sequence of events for placing a call via the IP network:

FIG. 3 is 2 block diagram of an IP network system in accordance with a
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—



the drawings: FIG 1 is a block diagramof a prior art |P network system
for placing a call via an IP netwrk; FIG 2 is a prior art process flow
bl ock diypgopstedsr the IP network systemof FIG | indirCIusey4@9&equence of
events for placing a can via the IP network; FIG 3 is a block diagram of
an | P network systemin accordance with a fast preferred nethod of the
present invention for placing a prepaid call via the IP network; FIG 4A
is a flowchart for placing either a non-prepaid or a prepaid call 10 WO
01/ 35605 PCTI U300/ 41990 viathe IP network according to the first preferred
nmethod; FIG 4B is a flow chart for continuously nonitoring an account
bal ance corresponding to the subscriber during the prepaid call; FIG 4C
is a. flow chart for performing billing functions for billing the
subscri ber after term ation of the prepaid call; FIG 5 is a block diagram
of an | P notgHe rding b} the hi -fFﬂ'“&m‘g'Qﬁond preferred nmethod of
t he present |nvent|on for placing a prepaid call via the IP network; FIG
6A is a flow chart fJf!Gp#E@qmgowuchmtoreponwmiammmganpmpmm| vi a
the P network according to the second. preferred nethod; and

corresponding to the subscriber during the prepaid call;

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 IP network system in accordance with a
second preferred method of the present invention for placing a prepaid call via the IP
network;

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

FIG. 6B is a flow chart for continuously monitoring an account balance

corresponding to the subscriber during the prepaid call.

The present invention provides methods which enable prepaid telephony
service between two s‘_xbscribers of a Public Switchcd Telephone Network (PSTN), a
snbscribcr 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
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FIG 6B is a flow chart for continuously nonitoring an account bal ance

" corresponding to the subscriber during the prepaid call. DETAI LED DESC
| PTW N RF,%%@?ED EMZMBUM The present invention provi BesuUsewi4sndts whi ch
enabl e pr‘¥§8 el ephony service between two subscribers of a Public
Swi t ched Tel ephone Network (PSTN), a subscriber of the PSTN and an IP
multinmedia termnal, or two IP nultinedia termnals via an |Internet
protocol (IP) network. A first nethod provides controlling at |east one
medi a agent or call routing station/switch of an I P network system for
all owi ng and/or blocking call nedia streanms fromtraversing through the
nmedi a agent. A second |1 WO 01/ 35605 PCT/ USOV4A1994 net hod provi des
directing all signaling nessages transnmtted by a signaling agent or
station and all nedia packets transmtting voice and data conmuni cati ons

;g\rlverghdgt ai #E@%&Pﬁfwacfgaw ngg‘lﬁvﬁ%ﬁ%ﬁ@sﬂﬁe re@rug?%%\grsme@a rdeggl; :;(rain'?g
par et ar 1 ot SHGRARR Y AR Pasket RapuH R it and S Brmminiifns Siugh ) -

network system designated general.ly by reference nuneral 300 for placing
it prepaid ctﬂ“ﬁt"#@‘&ﬂ@ﬂeﬁ@tmwn orkS¥¥tMance with a f| rst method of
the present invention. The IP network system 300 includes a plurality of
medi a agents, i.e., dRdferdiogmow ihdatdilitethe doawikgs, 3o which dign refprenesy st em 300,
including a signaling station 304. In the IP network

numerals represent similar or identical elements throughout the several views, and with

particular reference to FIG. 3, there is shown a block diagram of an IP network system
designated generally by reference numeral 300 for placing a prepaid call via an IP
network 302 in accordance with 2 first method of the present invention. The IP
network system 300 inclades 2 plurality of media agents, i.e., devices for handling
packets through the system 300, including a signaling station 304. In the IP network
: system 300, call media streams are routed from a telephone 306 to 2 PSTN telephone
switch 308 to the signaling station 304 over an ISDN line to an IP 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 telephone switch 314 over an ISDN line, and finally to a destination telephone
316. The call media streams can also be routed to an IP terminal 317, such as a PC.
‘The IP telephony switches 310, 312 provide basic ﬁtcrfacing between
the PSTN telephone switches 308, 314 and IP network 302 and include both gateways
-318 and gatekeepers 320. It is apparent to persons skilled jn the art that signaling

proxy servers, especially Session Initiation Protocol (SIP) proxy servers, could be used
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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 ISDN line to an

| P telep it ch 310 over an IP line to the | P net wydenQeu@¥er an EP
i ne. Threwggﬂcswr?edi a streans are then routed to a destination |IP tel ephony

switch 312 over an IP line to a destination PSTN tel ephone switch 314 over
an ISDN line, and finally to a destination telephone 316. The call nedia
streans can also be routed to an IP term nal 317, such as a PC. The IP

t el ephony switches 310, 312 provide basic interfacing between the PSTN

t el ephone switches 308, 314 and I P network 302 and include both gateways
318 and gat ekeepers 320. It is apparent to persons skilled in the art that
signaling proxy servers, especially Session Initiation Protocol (SIP) "
proxy servers, could be used 12 WD 01/ 35605 PCT/USOQ 41990 'instead of

gatekeeperﬁlségg gﬁﬂg&g Qk%gmt | ' ) [HfSrnibRibh 9> pded by
t he gat eways gf 0 provi ggé'di%r%ect rnggr“\s}?g%?.hg%% a cgill? é'g"ﬁ\g’y t he
originatin . ' | t mﬁﬁthe
originati n%“a@%ﬁ?%ﬁgﬁé‘iﬁ‘ﬁgﬁ‘m&%@a gk@g}%@ 5e§ é?lr% nrng e
destination t ek er 320b assoctat.ed _wi: _dest i | .€SSs or

t el ephone ﬁ%ﬂe%%&lwm%%b%% %‘Eﬁ%@q&m@mt I on
gateway 318b to conpl the P virtual circuit.. Fl 4A- C depi gt fl ow
charts for W@hg%@dgﬁ'ﬁwﬁhﬁﬁmmwmmm b the
first preferred method. Wth, reference to FIG 4A a call is setup by
entering adestioationiP-address oF telophoncsumbsn. The, n

destination gateway 318b to complete the IP virtual 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, a call is
setup by entering a telephone mumber 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 datahase is
preferably stored within the siMng station 304 or a remote station connected to the
signaling station 304. If the telephone number-does not match the prepaid access
telephone mumber, the telephone mumber s forwarded o the TP telephony switch 310 at
step 404 to setup a non-prepaid call via the IP network 302 at step 405, as described
above with respect to placing a call using the originating and destination gateways
318a, 318b and the originating and destination gatekeepers 320a, 320b.

| If the telephone number matches the prepaid access telephone ﬁumbcr at

step 402, prepaid access instructions are transmitted from the signaling station 304 to
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recelved 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 determn nes
i f the tel ephone nunmber matches a prepaid access tel ephegristoMdibmr stored
within a W04B38%. The database is -preferably stored within the signaling
station 304 or a renote station connected to the signaling station 304. I|f
t he tel ephone nunber-does not match the prepaid access tel ephone nunber,
t he tel ephone nunber is forwarded to the IP tel ephony switch 310 at step
404 to setup a non prepaid call via the IP network 302 at step 405, as
descri bed above with respect to placing a call using the originating and
destination gateways 318a, 318b and the originating and destination
gat ekeepers 320a, 320b. If the tel ephone nunber matches the prepaid access
t el ephone nunber at step 402, prepaid access instructions are transmtted
fromthe signaling station 304 to 13 WO 01/35605 PCT/ USOCQ' 41990 t he
subscr i Der  ajne Shfierift iep 405 B Hrdtiin epﬁﬂlﬁﬁ&'ﬁ%&%pl‘n&@bﬁ?ﬂd%@hﬁﬁmx dggal | by

dialing at east a stl at lon te one nunber nal Tnforfmation to

be di al ed I
Gent 111 cat 1 BAA apisaon HigRGH, e AR i or#gﬁﬁé‘}ﬁ AT

be accurate and s,ubscrl ber'.s account bal a e |s uffic
greater than bﬁﬁﬁ'ﬁ’rﬁw ’P b“%g\g)oyﬁluﬁe

signaling station 304 the desti nation teI ephone nurrber i s then forwarded
at step 408 %@mﬂtmfomtmuéﬂ?mmwm&cm S¥hecriberiy acequaLbalanse i t ch
308 and signaling station 304. The prepaid call is then setup at step 409.
| f the accousnffitientdi.em greater thanapredetermined amount) as determined at step 407 by the

signaling station 304, the destination telephone number is then forwarded at step 408 to
the 1P telephony switch 310 via the PSTN telephone switch 308 and signaling station
304. The prepaid call is then setup at step 409. If the account information is not

y accurate or the subscriber’s account balance is not sufficient, then the call is
terminated.

With reference to FIG. 4B, the method further inciudes continuously
monitoring during the prepaid call the account balance cotresponding 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 signal is
transmitted from the signaling station 304 to either the PSTN telephone switch 308 or
the IP telephony switch 310 at step 412. It is also contemplated that the call interrupt
signal is transmitted 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
case of telephony service between a PSTN subscriber and the IP terminal 317,

The call interrupt signal is then received by the PSTN telephone switch
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accurate or the subscriber's account balance is not sufficient, then the
call is termnated. Wth reference to FIG 4B, the nethod further includes
cont i nuoweley3sed®ni toring during the prepaid call the acPIM¥PUnce
corresponding to the subscriber at step 410. Preferably, step 410 is
perfornmed at the signaling station 304. |If the account balance is less |
than a predeterm ned anmount, a call interrupt signal, is dr mhted fromthe
signaling station 304 to either the PSTN tel ephone switch 308 or the IP
tel ephony switch 310 at step 412. It is also contenplated that the cal
interrupt signal is transmitted fromthe signaling station 304 to the PSTN
t el ephone switch 314 or the IP tel ephony swtch 312 at the destination
-side, or tothe IP termnal 317 in the case of tel ephony service between a
PSTN subscri ber and the IP termnal 317. The call interrupt signal is then
recei ved by 308 or #&1IR telephopy swischs 910 il the prepaid\agll @d (ha PefinaB6i taliphonet 1990

308 or the I P telephony switch 310 and the prepaid can to the destination

tel ephone  number isitamtinatoad natepd1al Isisep latedithdt 2 rficdSdge el thinGMitled3$ 2
nmessage be transmitted to the subscriber fromthe signaling station 304,

whi ch i ndi Ceieubadtiber Fromithe Sighaling! sBitioh 30%, wiLR iddftates 2R amidihl Mﬁﬁ&ﬁs‘: .
I nterrupt st gnal 1S

account bal ance, at |east oné tine before the call

"SR B Pl A k0B g 1
signal is transmitted by the signaling station 304.

Further, it is contemplated that the &eps of determining if the telephone
number matches the prepaid access telephone number stored th!nn the database of the
shnmﬁngsmﬁon,uammnﬂﬁngcﬂﬁngcnn!aaxssﬁmquaﬁnmihunthcsugmﬁngsmﬁon
304 to the subscriber, determining if the account iﬁformation 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
invention further includes determining at the sigﬁaﬁng station 304 whether the prepaid
call was charged to a particular telephone number at step 416. If the prepaid caﬁ was
charged to a particular telephone number, then the signaling station 304 at step 418
stores the charges incurred and other information, such as a length of time of the
_prepaid call and the destination telephone nunnbgr, for billing the subscriber at a later

time.
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nunber- mat ches the prepaid access tel ephone nunber stored within the

dat abase of the signaling station, transmtting calling card access

i nstructi oggdrasgast he signaling station 304 to the subsc!rd.ll)@wd;g& erm ni ng
if the account information is accurate and that the subscriber’s. account
bal ance is sufficient, and continuously nonitoring at the signaling

station 304 the account bal ance corresponding to the subscriber be
performed by the I P~ telephony switch 310 by programm ng the I P tel ephony
switch 310 accordingly to performthese steps. Additionally, with
reference to FIG 4C, the nethod of the present invention further includes
determ ning at the signaling station 304 whether the prepaid call was
charged to a particul ar tel ephone nunber at step 416. If the prepaid cal
was charged to a particul ar tel ephone nunber, then the signaling station

R TR L. FIMCR R R TR SR i Ay g e
PCT/ 11500/ 4166 B¢ PrepRi 3l p A Prosaid Caling Gt call e o Sgpaling i e
t el ephone nunber, e.g., the prepaid call was a prepaid calling card call,
then the si gftepAdQ dehitsthesubsmiberls accountbalance andist step #P2 stores she debised s account
bal ance and at step 422 stores the debited account balance in the
dat abase. account balance in the database.
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 2 plurality of other IP telephony switches connected

to the IP network. Therefore, if a different IP telephony switch is used to initiate a

prepaid call in the future via the IP network 302, it contains the subscriber’s billing

information, including the subscriber’s account balance.

With reference to FIG. 5, there is shown 2 block diagram of an TP

network 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 network 504. In the IP network system 500, calf media

streams are routed from a telephone 506 to 2 PSTN telephone switch 508 to an IP

telephony switch 510 and to the IP network 504, The call media streams are then

routed over an IP line from the relay station S02 within the IP network 504 to a

destination IP tefephony switch 512 over an IP line and then to a destination PSTN
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It is contenpl ated that the billing steps of 416, 418, 420 and 422 be-
performed by the I P tel ephony switch 310 by programmng the |IP tel ephony

switch S&Bolﬁ{%@%rdi ngly. Hence, it is further contenpl apegusiemiosohe | P

t el ephony "sw 310 transmits the billing information to a plurality of
other IP tel ephony switches connected to the IP network. Therefore, if a
different IP telephony switch is used to initiate a prepaid call in the
future via the P network 302, it contains the subscriber's billing

i nformation, including the subscriber's account bal ance. Wth reference to
FIG 5, there is shown a bl ock diagramof anlP network system desi gnated
generally by reference nuneral 500 for placing a prepaid call via an IP
network in accordance with a second nethod of the present invention. The
| P network system 500 includes a plurality of nedia agents including a

relay statj Zwiich 18 1P %{fhl tem 500,
call nedia s regms ar Igh?gg%eég%rﬁgm“%ﬁ%yn% %%“’g% é*%‘phone
switch 508 0 an |P. tel ephony, switch 510 ta t | P network 504. The
call nedia @f‘r‘@gr&‘dﬁ Eu?ﬂgﬁanﬁﬁwgao%%ngﬁﬂﬂg@pﬂ;ﬁ?mm the relay station
502 within the IP network 504 to a,_ destination |IP tel ephony switch 512
over an IP line and tAqeserbed abas fog she mslﬁwong%Bm%/M%O

t el ephone switch 514 over an ISDN line, and finally to a destination
t el ephone SiPoelephumy ssditches @i 512 providebasic interfacingbetwenn thel PSTN:Acleplone er i nal
517. As described above for the I P network system 300 shown in FIG 3, the
switches 508, 514 and IP network 504 and include both gateways 518 and gatekeepers
520 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 call
is setup by entering a telephone number at step 600. The telephone number is then
received by the PSTN telephone switch 508 and is routed to the IP telephony s\;vitch'
510 at step 601. The IP telephony switch 510 at step 602 determines if the telephone
aumber matches a prepaid access telephone number 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. If the telephone number does not match the
prepaid access telephbone number, the IP telephony switch 510 at step 604 sct ups a
noﬁ-prepaid call via the IP network 504, as described above with respect to FIG. 3, by
placing a call using the originating and destination gatcways 518a, 518b and the
originating and destination gatekeepers 520a, 520b.
If the telephone number matches the prepaid access telephone number at

step 602, prepaid access instructions are transmitted to the subscriber at step 606 to
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| P telephony switches 510, 512 provide basic interfacing between the PSTN
t el ephone swi tches 508, 514 and I P network 504 and include both gateways
518 and gayekeseey s 520 which operate as descri bed aboveCcT/E$0881996A- B
depict flow charts for placing the prepaid call via the EP 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 prepaid access tel ephone
nunber stored wthin a database. The database is preferably stored within
the IP 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 t el eplipaem theit®soribe ;hEi:et 5y iy 2 1Qs9d déatifliol Qdepthe UPS @

non-prepaid call via the | P netwo 4 as descrl bed above with respect to

FIG 3, by %ﬂ% £19ABdifiRhd1 xﬂ#ﬁinﬁﬂxohgﬁat?&ia&h’iﬁéﬁ&%ﬁ ebled ik nﬁ@é Ways

518a, 518b a origlinating an estination gatekeepers 520a | f

the tel ephon nmat ¢ r epai.d at step

602, prepai d g‘"ﬁ?fﬁ@f‘%@@%@%ﬁmt Z{fh?%%qg{?g‘gﬁq r at step

606 to 17 WO 01135 05 PCT/ US00/ 41990 _ - i, nformt e sybscrLi ber to pI ace a
s, A0 3 SOBREEibeTE o Rt

prepai d cal | 9tFowt be e

Addi tional i nformatlon to be dialed incl udes the subscri ber's account
nunber than a predetermined amount) as determined at step 607, the destination telephone

nomber 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 virtnal
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 call, signaling and other messages transmitted by the
IP telephony switch 510 are directed through the relay station 502 as indicated by step
610. Further, all media packets corresponding to the prepaid call are also directed
through the relay 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 relay station 502 within a header of each
message and media packet transmitted 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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and account personal identification nunber (PIN). If the account
information is determned to be accurate and a subscriber's account

bal ancewcsoisdoki ci ent (i.e., greater than a predeter nPAEYSEHVAIWAL ) as
determ ned at step 607, the destination tel ephone nunber is then forwarded
at step 608 to the IP tel ephony switch 510 via the PSTN tel ephone swtch
508. The prepaid call is then setup at step 609 by setting up a virtual
media path flow circuit between the IP tel ephony switch 510, the relay
station 502 and the destination IP 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 transmitted by the IP

t el ephony switch 510 are directed through the relay station 502 as

I ndi cat ed neywatk 804 befofe arfivinigiae the IR teleplenhy switele K12, she IR telephaxydswigtht 0 t he
prepaid call are also directed through the relay station 502 as indicated

by step 6510 of fife IP teiiha] 517 ToSfeadembR hd YestiSenBing K €ich t gass@ct ed t hrough
the relay station 502, by prow ding the I P address of the relay station

Pt ol ephomg g B e a0 e I B R Bt "Nl | 6 the IP
fravel over separat ?ﬁﬁ@%ﬁ . G ARSI Y iy Pkt
Fﬁ;’/ :Jgogéf%%%‘g ngwmrﬁm%(r)épm%ecaﬁrtﬁc arri wm tnhcgptlnam m‘?ﬁeh ony sbvm tch 512,

at step 612. Preferably, step 612 is performed at the IP telephony switch 510 or a

remote station conmected to the IP telephony switch 510. If the account balance is less

than a predetermined amount, 2 call interrupt signal in the form of a packet ié

transmitted from the IP telephony switch 510 to the relay station 502 at step 614. It is -

contemplated that the call interrupt packet can also be t:ahsmitted from the'IP

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 telephone

pumber is then terminated at step 616. The prepaid call is terminated by the relay

station blocking signaling and media packets from passing therethrough and reaching

the IP telephony switch 512 or the IP terminal 517.

It is contemnplated that a message be transmitted 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 502.

Further, it is contemplated that the step of continuously monitoring the account balance
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passes through the relay station 502 of the virtual nedia path flow
circuit. W&&&g&erence to FIG 6B, the method further ipctshes1990
continuously ~nonitoring during the prepaid call the account bal ance
corresponding to the subscriber at step 612. Preferably, step 612 is
performed at the I P tel ephony switch 510 or a renpte station connected to
the I P tel ephony switch 510. If the account balance is less than a
predeterm ned anmount, 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 packet can al so be
transmtted fromthe .IP telephony switch 512 or the IP termnal 517. The
call interrupt packet includes within a header the IP address of the relay

station 502. ' ' i I ' _ |8y
Station 502 SpiRing b biBine? bOBRtorRd oy F g Btk aiested o BEDY,
then term nated, at st.e . The prepaid call is termn by the rel ay
station bl oc‘f’f‘:ﬁa‘”yl s&ﬂfﬂgisﬁé%ﬁ?&"%“ nipg the pigpaling s %%fcﬁéﬁgher et hrough and
reaching the IP tel eph switch 512 or the IP termnal 517. It is
contenpl ated that a me%&g % @Fgﬁéﬁﬂfé‘lfﬂfﬁs@h’y‘%’ﬂﬂg?‘#ﬂ%%i cating an
amount of calling tine avail abl e which corresponds to the account bal ance

at | east onedaterapniag whethepthe prepgid qalliwag charged ta 3 partieular tejgphone gamber: dft he

relay station 502. Further, it is contenplated that the step of
cont i nuous| ytheprépaid ¢atigvastoharged tnmpartietiamtelepliche WGOmbér] BiefiGhe Mafges)S00141990

incurred and other information, such as a length of time of the prepaid call and the
destination telephone sumber, are stored for billing the subscriber at a later time.
These steps are preferably performed by the IP telephony switch 510 or a remote
station connected to the TP telephony switch 510 and are identical to steps 416 and 418
of FIG. 4C.

: If the prepaid call was not charged to a particular tefephone number,
e.g., the prepaid call was a prepaid calling card call, then the subscriber’s account
balance is debited and the debited account balance is 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 are identical to steps 420 and 422 of FIG.
4C,

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

illustration purposes only. Other arrangements and methods may be implemented by
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corresponding to the subscriber be perfornmed by a signaling station -
connected to the IP telephony switch 510 by programm ng the signaling
stati on wooesssgl y. Additionally, the nmethod of the preGEH$00M4199&Nt i ON
further includes determ ning whether the prepaid call was charged to a
particul ar tel ephone nunmber. If the prepaid call was charged to a
particul ar tel ephone nunber, then the charges incurred and. other

i nformation, such as a length of time of the prepaid call and the
destination tel ephone nunber, are stored for billing the subscriber at a
| ater time. These steps are preferably perforned by the IP tel ephony
swtch 510 or a renote station connected to the IP tel ephony swtch 510
and are identical to steps 416 and 418 of NO 4C. If the prepaid call was
not chargedqlés(rgr a, ar,ti&;lul ar tel ephone nunber, e.g., the prepaid call was a
prepai d cal 3“'&121’(!1 art witheut departing fromthdSdops amt is
debited and the debited account bal ance is sto?ed wﬁ{aﬁﬁf?ﬁgh‘g’g?g%ase.
These steps are preferably perfornmed by the IP tel ephony switch 510 or a
renmote station connected to the IP tel ephony switch 510 and are identi cal
to steps 420 and 422 of FIG 4C. \Wat has been described herein is nerely
illustrative of the application. of the principles of the present

i nvention. For exanple, the functions described above and inplenented as
the best node for operating the present invention are for illustration
purposes only. O her arrangenents and net hods may be inplenented by 20
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MO 01/35605 PCTI USOQ 41990 those skilled in the art without departing from
t he scope and spi rit of thi s i nvent i on 21 V\D 01135605 pCT/ USOOF 41990 C11t
NTT!s [T d of perfor np@Egusoapssd
tel ephony%?ﬁ% VI a an unl“‘mu t“ﬂ“em i ncludi ng at [ east an
originating IP tel ephony Ll to a destination |IP tel ephony
switch via an | P network, ‘an ‘ort gi hating PSTN tel ephone switch, and a
destination PSTN tel ephone switch, said nmethod conprising the steps of.
providing a signaling station between the originating PSTN tel ephone
switch and the originating IP tel ephony switch; forwarding a tel ephone
nunber entered by a subscriber and received by the originating PSTN
tel ephone switch to the signaling station; determning if the tel ephone
nunber nmatches a pr epal d access tel ephone nunber stored within a database;
transm tti Ngygdiks ‘ structions fromthe signaling station to the
subscri ber if tre—terepfiofic nunber matches the prepaid access teI ephone
nunber to informthe subsc r.t nti, nue ai d
dialing at |east a destinat Sﬁﬁmflé’? 5‘& B@%@ﬁg’"ﬁ%g‘gﬁﬁf ?31 rratlon
determning if the account information |s accurate and ,a_correspondi ng
.network system including at least an originating IP telephony switch connected to a

destination IP telephony switch via an IP network, an originating PSTN teiephone
switch, and a destination PSTN telephone switch, said method comprising the steps of;

providing a signaling station between the originating PSTN telephone
switch and the originating IP telephony switch;

forwarding a telephone number entered by a subscriber and received by
the originating PSTN telephone switch to the signaling station;

determining if the telephone 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 1o
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
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account balance is greater than a predeterm ned anount; forwarding the
destination tel ephone Watl ng IP tel epho q;’/ switch via
the ori gigisséd PSTN tel e SW t he signal i nECEURMFRMN0 f ¢t he
account information is w ’mm " orrespondi ng account bal ance is
greater 22 WO 01/ 35605 u E 111111 than the predeterm ned
anount; and setting up the prepal'ﬂ Call* to the destination tel ephone
nunber. 2. The method according to Claim1, further conprising the steps
of : continuously nmonitoring, during the prepaid call, an account bal ance
corresponding to the subscriber; transmtting to one of the originating
PSTN t el ephone switch and the originating IP tel ephony switch a call
interrupt signal if the account bal ance is | ess than. the predeterm ned

anount; recej i el e i gi nati ng PSTN t el ephone switch and the
originati n@éeg’g'r&onwy SW Pnlh e caI | interrupt signal; and term nating
the prepaid cal'l to the de |nat| one punber. at one of the _
originating PSTN tel 8%5?‘?8%2 &ﬁl& ﬁ’gqﬁa\"ﬁﬁ‘?ﬁngeﬁb"ww&eéphony swi t ch.

3. The nethod according to Claim2, further conprising the step of

2. The method according to Claim 1, further comprising the steps
of:

continuously monitoring, during the prepaid ;all, 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;

receiving at one of the originating PSTN telephone switch and the
originating IP telephony switch the call interrupt siﬁnal; and

terminating the prepaid cail to the déstination telephone number at one of

the originating PSTN telephone switch and the originating IP telephony switch.

3. The method according to Claim 2, 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 transmitting the call

interrupt signal.



transmtting a nessage to the subscriber indicating an anount of calling
time available which corresponds to the account bal ance at |east one tine

prior to transmtting the

to.Caim2,

nal . 23 k.~ 5
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further conprii | i| . debiting the account bal ance;
the debited ac hin the database. 5. The net hod

according to Claim1l, further conprising the steps of: determning if the

and storing

prepai d cal
subscri ber,
| ength of ti
the prepaid
subscri ber;
I nf ormati on.
step of

was charged to a tel ephone nunber corresponding to the
storing information relating to the prepaid call including a

me of the prepaid call and the destination tel ephone nunber if
call was charged to the tel ephone nunber corresponding to the
and periodically billing the subscriber according to the stored

6. The ngt hodrREmeihAl Bétotding ol 2, firthbdonspRisiigi thé Stepd he

of:

debiting the account balance; and

storing the debited account balance within the database.

5. 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 inciuding 2 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 cail

via the IP network.

7. A method of performing prepaid telephony service via an IP

network system including at least an originating IP telephony switch connected to a

24—



forwardi ng the tel ephone nunber to the originating IP telephony switch if -
the tel ephone nunber doeS not—match—the—prepai d access tel ephone nunber to
setup awomssespa d cal l ' k. 7. A met re@rnsbogesd or mi ng
prepai d tel ephony service mmﬂmmnm@im k systemincluding at |east an
originating |IP tel ephony swtc¢h eonmec 0 a 24 WO 01! 35605
11112111212121221212 1111 11 1111 PCT/USOO 41990 C L S destination IP

tel ephony switch via an I P network, an originating PSTN tel ephone swtch,
and a destination PSTN tel ephone switch, said nethod conprising the steps
of: receiving a tel ephone nunber at the IP originating tel ephony sw tch

di al ed 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; transmiti repai d,access J.nstructions .to. riber if the
t el ephone dﬁmlﬁgf yﬁﬁﬁbfww'%ﬁgsqgﬁlé‘ﬁﬁﬁéﬁmﬁw i nform t he
subscriber to_ continue plagi a prepaid_call by dialing.at_ |east 2

desti nat i ofwites, %emﬁmsﬁﬁade&@eﬁawm- ﬁP&‘HéP?‘%FEmHg%& WFﬁT‘Hb°€f t he
account information is accurate and a correspondi ng, account bal ance is

greater than a predeteseivingacelephangmumberatithe Hhoriginatingtelephanyawitch| ephone
nunber at the originating IP '

dialed by a subscriber;

determining if the telephone number matches a prepaid access telephone
number stored within the originating IP telephony switch;

transmitting prepaid access instructions to the subscriber if the telephone
mmmber matches the prépaid'awéss telephone number to in_férm the subscriber to
continue placing a prepaid c_all by dialing at least a destination telephone number and
account information;

determining if the account information is accurate and a corresponding
account balance is étcatcr than a predetermined amount;

receiving the destination telephone number at the originating IP
telephony 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 via the IP

network.

8. The method according to Claim 7, further comprising the steps

of:




.tel ephony switch if the account information is accurate and the
correspondi ng account balance is greater than the predeterm ned anount;

and setti lf@sgu%u_e prepai_d—eaH—m‘rr’ﬂ'é?tl nation tel eplegRssoniyd®er via the

net wo he nmeth ‘=;‘;: uﬁl aim7, further conprising the
g } meml 12220 0 20 1 1 1

st eps of. 25 WO 01/ 3560 i}
ronkt oX i ng, *duri ng the prepaid call, at the

It 1 1 * C6 Mcontinuou
originating P telephony switch the account bal ance correspondl ng to the
subscriber; and termnating the prepaid call to the destination tel ephone
nunber if the account balance is |ess than the predeterm ned anount. 9. The
nmet hod according to Caim@8, further conprising the step of transmtting a
nmessage to the subscriber indicating an anmount of calling tinme available
whi ch corresponds to the account bal ance at | east one time prior to
terminating the prepeoninoatsly. masitoriligedunirg thel prepaid call, ey theoorfginatingdP f ur t her
conprising the steps of debiting the account bal ance;

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 2 message to the subscriber indicating an amount of calling time available

which corresponds to the 2ccount balance at least one time prior to terminating the

prepaid call.

io. 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 [P telephony switches connected to the IP network.

11.  The method according to Claim 7, further comprising the steps
of:



storing the debited account balance within the originating IP tel ephony
switch; and transmtting the debited account bal ance fromthe originating

| P tel eRfi9piyassod tch to el ephony swi pehamoapgsccted to
the | P networKk 11. The o Claim?7, bother conprising the
steps O . 26 VDOl/S%OSmm “mﬂ“‘ 1~ 122222 1R T 1t ~~~~
determning if the prepaid was k£hergéd to a tel ephone nunber
corresponding to the subscriber; storing information relating to the

prepaid call including a length of time of the prepaid call and the
destination tel ephone nunber if the prepaid call was charged to the
t el ephone nunber corresponding to the subscriber; and periodically billing

t he subscriber according to the stored information. 12. The net hod
according to Caim?7, further conprising the step of setting up a

non-prepaid call vi a@hmmmmémrmmdhﬂmwmnw@mm switch
and the destination PSTN tel ephone switch if the tel ephone nunber does not
mat ch &e. cofrespondingao eessubsgribptione nunber;, 13. A nmethod of performng
prepai d tel ephony service via an IP network systemincluding at |east. an
originating |P tel ephaitingifohfitiohreating osithieprepaid call including a Jength 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

periodicatly billing the subscriber according to the stored information.,

12.  The method according to Claim 7, further comprising the step of
setting up 2 non-prepaid call via the IP network, the destination IP telephony switch
and the destination PSTN tclcphﬁne switch if the telephone number does not match the
prepaid access telephone number;

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

identifying a relay station within the IP network;

forwarding a telephone number entered by 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;
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destination IP tel ephony switch via anr+P-rnetwork, an originating PSTN
tel ephone switch, and a destination PSIN t&l ephone switch, said nethod
conpri si Neved tiiasgdseps of | deim“m\ “ ill i -’st ati on w t hpertsuwsaigse net wor k;
forwardi ng a tel ephone nunbeilk e axsubscri ber and received by the
originating PSTN tel ephone sitéh to the originating I P tel ephony swtch;
determning if the tel ephone nunber matches a prepai d access tel ephone
nunber stored within a database; 27 wool f3S60s ~ ~11111 11111 i4
PCT/ USQ0141990 L '9 S transmtting prepaid access instructions to the
subscriber if the tel 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 and account information;
determining if the ac nt...j nf or ' s I - | 0g
account bal ance is grég"g""ﬁgﬁqgﬁ%#gggngﬁgﬁgﬁ%%§539@$%P§$§gﬁagﬁéﬂkge
destination telephone nunber to the orjginating | t el ephony, switch via
the ori gi natWM‘f"e‘H@Mﬂg%@&’ W@h&g&}gm‘hfgw‘?ﬁm i s
accurate and the correspondi ng account bal ance is greater than the
pr edet er ~t i icontinueplacing 2 prepaid sall by digliogyat east p destinpiipnciglephens numbexiansk i nat i on
t el ephone nunber.

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 corresponding 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 virtial media path flow circuit.

15.  The method according to Claim 13, further comprising the steps
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14. The method according to Claim 13, wherein the step of routing packets
associated with the prepaid call through the relay station conprises the
step of woodydeed Ng an | P address corresponding to an | PGHRIVWNY: t he

relay station within a header—of—each-—packet-transmtted fromthe

originating IP tel ephony switch and destination |IP telephony switch, .
wher ei n each packet passes”!ﬂm H"‘lu,uﬁlluﬂwy station of the virtual nedia
path flow circuit. 15. The to Claim13, further conprising
the steps 28 WD 0155605 PCT/USOQ' 41990 1O 111 122222 10130 tevee e 1 €
L S of: continuously nonitoring, during the prepaid call, the account

bal ance corresponding to the subscriber; transmtting to the relay station
a call interrupt signal if the account balance is |ess than the

predeterm ned anmount; receiving the call interrupt signal at the relay

station; a termnating at the relay station the prepaid call to the

destination telephone nunber. 16. The nethod acgcordi gl%tto Cl aim 15,
further conprising t?@“&?‘éﬁ}'%‘?qurﬁ’ﬁsﬂ‘?’ﬂﬁ the PeepAidcall, thcaccqunt balameec r i ber

i ndi cating an amount of calling tinme
corresponding to the subscriber;

transmitting to the relay station a call interrupt signal if the account
balance is less than the predetermined amouat;

receiving the call interrupt signal at the relay station; and

terminating at the relay station the prepaid call to the destination

telephone number.

16.  The method according to Claim 15, farther 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

transmitting the call interrupt signal to the relay station.

17.  The method according to Claim 15, further compnsmg 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
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. avai l.abl e which corresponds to the account bal ance at | east one tinme prior
to transmtting the call errrum the relay station. 17. The

met hod ac\ggq}g;%ws to Claim ]]ﬂg ﬂidSi ng the stBEBUSW41990depi ting
the account balance; and sti l‘ Ml“ “‘lmﬂm account balance within a

dat abase. 18. The net hod ac ing t® G ai*m 17, wherein the database is 29
11 11 11 I WO 02/356!15 pCTJUSOXx 41990 * ~ L MS stored within a renote
station connected to the originating IP tel ephony switch. 19. The net hod
according to Claim17, wherein the database is stored within the
originating IP tel ephony switch. 20. The nethod according to Caim13,
further conprising the steps of: determning if the prepaid can was
charged to a tel ephone nunber corresponding to the subscriber; storing
information relating to the prepaid can including a length of tine of the
prepai d cal storgd withinea gramate stationpenpeated tadhreoriginasiog IP telephony switeh-d cal | was
charged to the tel ephone nunber corresponding to the subscriber; and
periodically billing the subscriber according to the stored information.

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 cl-xarged to z telephone mumber
corresponding to the subscriber; |

storing information relating to the prepaid call including a length of time
of the prepaid call and the destination telephane 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.

21.  The method according to Claim 13, wherein the step of setting up
the prepaid call comprises the steps of:

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.
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21. The nmethod according to Cdaim 13, wherein the step of setting up "the °
prepaid call conprises the steps of: g up a virtual nedia path flow
circuit Qﬁdﬁﬁ%st'he ori gmmﬁgny swi t ch anpct/osoorse99ay st ati on
and one of the destinati Im\kmnﬂ itch and an IP termnal; and
routing packets associ at %‘g““m“ M d can through the relay station.
30- WD 01135605 PGI/ US00/ o0 1 P1i117 12121201 171121171 CLS
22. The nmethod according to Claim13, further conprising the step of

setting up a non-prepaid call via the IP network if the tel ephone nunber
does not match the prepaid access tel ephone nunber. 31

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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