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BACKGROUND OF THE INVENTION

Technical Field of the Invention

The present invention relates in general to the telephony field and, in
particular, to a method and system for attaining interoperability between an
Intelligent Network (IN) and Packet Data Network (PDN).

Description of Related A

Packet-switched communications standards have been specified for digital
cellular telecommunications systems in both Europe and Japan. For example,
standards for the General Packet Radio Service (GPRS) have been specified for the
Pan-European Global System for Mobile Communications (GSM) by the European
Telecommunications Standards Institute (ETSI), the Packet Personal Digital
Cellular (PPDC) System by the Nippon Telephone and Telegraph Company
(NTTC) in Japan, and packet-switched standards are being specified for the
International Mobile Telecommunications-2000 (IMT-2000) System. These packet-
switched communications systems being developed are considered more efficient
than conventional circuit-switched communications systems in transferring
information such as audio, video and data in a2 mobile radiotelephone system
environment. Albeit, the efficiency is likely higher for circuit-switched voice, but
the efficiency is higher for packets than the same coding used for circuit-switched
data. However, it is assumed that in the initial operational years, the packet-
switched communications systems will be used primarily for accessing and
transferring Intranet (e.8., companies’ local networks) and Internet (e.g., World-
Wide Web or WWW) data, while the conventional circuit-switched systems will still

provide the traditional bearer services (e.g., voice calls).
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there is currently no known capability for overlaying these value-added services on
packet-switched traffic. The main reason for this problem is that this capability is
expected to be provided by the Intranet operator or Internet Service Provider (ISP),
and not as part of the value-added service (e.g., IN/CAMEL) itself.

Currently, no international standard is being promulgated for an interface
between an IN and packet-switched network, and as mentioned earlier, there is no
known solution for the problem of how to provide value-added services (e.g.,
CAMEL) for packet-switched communications. As such, this is an immediate
problem for mobile communications network operators who are currehtly providing
IN services, such as, for example, the popular pre-paid services being offered for
mobile subscribers’ circuit-switched calls (e.g., voice calls and G3 facsimile calls),
Such pre-paid IN services monitor the elapsed time of the circuit-switched call for a
mobile subscriber, and translate that time into charges that are billed to the
subsctiber in proportion to the communications time used. However, there is
currently no method or system available that enables a pre-paid IN service
application to monitor the elapsed communications time for a subscriber using
packet-switched communications.

Consequently, a pressing need has arisen for a PDN/IN interface and
interoperability which will enable such services as IN'CAMEL to be overlaid on top
of packet-switched traffic as a complement to conventional Intranet and Internet
value-added services. As described in detail below, the present invention

successfully meets this need and resolves these and other related problems.
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Still another important technical advantage of the present invention is that a
viable interface and interoperability are provided between a'packet data node and an
IN/CAMEL node, which can be used to overlay CAMEL services on packet
communications as a service complement to Intranet and Internet value-added

services,

BRIEF DESCRIPTION OF THE DRAWINGS ,

A more complete understanding of the method and apparatus of the present
invention may be had by reference to the following detailed description when taken
in conjunction with the accompanying drawings wherein:

FIGURE 1 is a block diagram of a system that can be used for connecting an
IN/CAMEL service with a mobile packet data communications session, in
accordance with a preferred embodiment of the present invention;

; FIGURES 2A and 2B are related block diagrams that show additional parts
\ of the system shown in FIGURE 1; and
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The preferred embodiment of the present invention and its advantages are best
understood by referring to FIGURES 1-3 of the drawings, like numerals being used for
like and corresponding parts of the various drawings.

Essentially, in accordance with a preferred embodiment of the present invention,
a method and system are provided for creating an interface between a packet-switched
network and an IN which is based on an interface between an associated circuit-
switched network and an IN/CAMEL service. Meanwhile, the CAMEL application can
also provide IN services to mobile subscribers while they are roaming in other networks
(e.g., international roaming).

Specifically, FIGURE 1 is a block diagram of a system 10 that can be used for
connecting an IN'CAMEL service with a mobile packet data communications session,
in accordance with a preferred embodiment of the present invention. As shown, a
mobile phone 12 can register or initially attach (connect) to a packet network via a
radio network control (RNC) 14. The receiving packet data communications node
(e.g., referred to as a Serving GPRS Support Node or SGSN) 16 in the serving
network interrogates the end-user’s Home Location Register (HHLR) 18 for certain
subscription and security information that the HLR is expected to return. In response,
the HLR 18 provides this information (e.g., authentication keys, etc.) to the SGSN 16.
For this embodiment, this information from the HLR can also include a Service Key
with the address of an IN/CAMEL service application in an IN Service Control
Function (SCF) involved (described in more detail below), which enables the CAMEL
service to enter the packet communications session. In accordance with the GSM
Technical Specification for CAMEL Stage 2:GSM TS 03.78 (version 6.1.1 Release
1937), the Service Key can identify to the IN SCF the CAMEL service logic that
should be applied. It is useful to note that in the future, an ISP may assume some or
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the present invention. For example, in accordance with the CAMEL specification, a
GSM (IN/CAMEL) SCF is a functional entity that contains the CAMEL service logic
used to implement an Operator-Specific Service (OSS). Also, in accordance with the
CAMEL specification, the (IN'CAMEL) SCF can interface with an HLR (18), a GSM
Service Switching Function (SSF), and a GSM Specialized Resource Function (SRF)
using a MAP or CAMEL AP (CAP) protocol.

When a mobile phone (12) activates a packet data communications session
(e.g., immediately or sometime after the registration or attachment phase), the SGSN
16 sends a CAMEL-related signal to the IN/CAMEL SCF 20. As such, the SGSN 16
had earlier determined the identity of the IN/CAMEL network during the initial
registration or attachment phase described above. The CAMEL-related signal received
at the SCF 20 notifies the INNCAMEL network that a packet data session is about to
be set up before the packet data connection phase is continued further, The main
; reason for this notification is to conserve connection capacity, for example, in the event
that the subscriber’s pre-paid service does not allow for additional packet data
communications.

Referring to the block diagram shown in FIGURE 2A, the CAMEL-related
signal sent from the SGSN 16 to the SCF 20 can be implemented as part of an existing
message (e.g., “InitialDataProvide” or an Initial Detection Point (DP) message) in
accordance with the CAMEL protocol, or as a new message. In accordance with the
CAMEL specification (Paragraph 9.1.5.2), an Initial DP message contains certain
information elements (IEs) including a Service Key. As described earlier, the Service
Key can be used to address the correct CAMEL service application(s) within the SCF
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i nvention. As sho®gF 24. nobi | e phone 12 can register or initially

attach (connect) to a P&%s%mb% nr[ tlileglcg 28 sends an ApplyCharging IF to the SGSN 16,
which provides information regarding the number of packet data bytes that the end-user
can transmit. For example, the SCF 20 can send an ApplyCharging IF to the SGSN 16
with an IE including the value “1024,000,000”. This information can be interpreted by
the SGSN 16 to mean that the SGSN is to clear the packet connection when 1024
Mbits have been transmitted to/from the end-user from/to the packet data network.
For this embodiment, the interface 23 between the SGSN 16 and SCF 20 can be, for
example, an SS7 (MAP or CAP) or IP-based interface.

Referring to the block diagram shown in FIGURE 2B, in the event that the end-
user clears the packet data session (by implicit or explicit deactivation) before the
maximum bit limit is exceeded (e.g., 1024 Mbits), the SGSN 16 can send an
IN/CAMEL message (e.g., “ApplyChargingReport” IF) to the SCF 20 in conjunction
with the packet communications session clearing procedure. In accordance with the
CAMEL specification (Paragraph 9.1.2), an ApplyChargingReport IF can be used by
a GSM SSF to report to a GSM SCF information that was requested in an
ApplyCharging IF. For this embodiment, an ApplyChargingReport IF can be used by
the SGSN 16 to let the SCF 20 know how many bits were transmitted during the

packet communications session. For example, an IE in the ApplyChargingReport IF
can include the value “7,000,000" to represent the number of bits that were transmitted
to/from the end-user during a previous packet data session. The SCF 20 can then
subtract the previous session’s “used” number of bits from the maximum number of bits
available for use, in order to determine a new value representing the maximum number
of bits that can be used for the next packet session (e.g., 7,000,000 bits subtracted from
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specified number of bits have been passed via both connections (e.g., 100,000,000
bits). This instruction is given so that the IN/CAMEL part of the network can, for
example, provide the circuit-switched connection with less voice time during a period
when more bits are being transmitted over the packet-switched connection.
Consequently, this means that the upper limit of bits allowed for use in the packet
session will decrease as the circuit-switched session is connected for a longer period
oftime. As such, during the packet data session, the IN\CAMEL part of the network
has to be able to let the SGSN 16 know what the new value representing the maximum
number of bits that can be allowed for transmission. For example, if 50,000 bits have
been passed over the two connections since the last 100,000,000 bit report, preferably
the SGSN 16 subtracts that 50,000 bits from a new upper limit received. Additionally,
if needed, the SCF 20 can order (e.g., in an ApplyCharging IF) the SGSN 16 to report
(e.g., in an ApplyChargingReport IF) every time that, for example, 100,000 bits have
been passed. In sum, as described above, the present invention advantageously
provides a viable interface and interoperability between a packet data node (e.g.,
SGSN) and an IN/CAMEL node (e.g., SCF), which can be used to overlay CAMEL
services on packet communications, as a service complement to Intranet and Internet
value-added services.

Although a preferred embodiment of the method and apparatus of the present
invention has been illustrated in the accompanying Drawings and described in the
| ' foregoing Detailed Description, it will be understood that the invention is not limited

\ to the embodiment disclosed, but is capable of numerous rearrangements, modifications
and substitutions without departing from the spirit of the invention as set forth and
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a functional entity that contains the CAMEL-gservice |ogic used to

i npl enent an QOperator-Specific Service (0OSS). Al so, in accordance with the
CAMEL speci fi cat i @efinedity the DUAMERImMECF can interface with an HLR (18), a

GSM Service Switching Function (SSF), and a GSM Speci al i zed Resource
Function ( SRF) using a MAP or CAMEL AP (CAP) protocol.

When a nobil e phone (12) activates a packet data comruni cati ons session
(e.g., imediately or sonetinme after the registration or attachnment phase),
t he SGSN 16 sends a CAMEL-rel ated signal to the I NN CAMEL SCF 20. As
such, the SGSN 16 had earlier determned the identity of the I N CAVEL
network during the initial regi stration or attachment phase descri bed
above. The CAMEL-rel ated signal received at the SCF 20 notifies the

| NV CAMEL network that a packet data session is about to be set up

before the packet data connection phase is continued further. The main
reason for this notification is to conserve connection capacity, for
exanple, in the event that the subscriber's pre-paid service does not
all ow for additional packet data conmuni cati ons.

Referring to the block diagram shown in FI GURE 2A, the CAMEL-rel ated

signal sent fromthe SGSN 16 to the SCF 20 can be inplenmented as part of an
exi sting message (e.g., "Initial DataProvide" or an Initial Detection
Poi nt (DP) nessage) in accordance with the CAMEL protocol, or as a
new nessage. | n accordance with the CAMEL specification (Paragraph
9.1.5.2), an Initial DP nessage contains certain information el ements
(IEs) including a Service Key. As described earlier, the Service Key
can be used to address the correct CAMEL service application(s) wthin the
SCF
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service information associated with said intelligent network.

2. The method of Claim 1, wherein said registering step is initiated by a

mobile phone.

f : 3. The method of Claim 1, wherein said database comprises 2 home

location register.

‘ 4. The method of Claim 1, wherein said receiving node comprises a serving
: GPRS support node.

5. The method of Claim 1, wherein said service information comprises an
IN/CAMEL service key.

6. The method of Claim 1, wherein said service information includes an
address of a CAMEL application in a service control function of said intelligent
network.

\ 7. A method for establishing an interface between an intelligent network
and a packet data network, comprising the steps of:

activating a communications session in said packet data network;

a node in said packet data network sending 2 notification signal to a node in
said intelligent network, said notification signal identifying said communications session
to said intelligent network; and
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IF) to the SCF 20 in conjunction with the packet conmunications
session clearing procedure. In accordance wjgh the CAMEL

specification (Paragraph 9.1.2), an ApplyChargi ngReport I F can be used by
a GSM SSF to report to saidatdditéaid intelfigentmetwork sdnliag a veitrol sigpalas seid node imsaid
ApplyCharging I F. For this enbodiqent, .an Appl yChargi ngRepor.t. I F can b
used by t hepﬁglég?@ewr%é?geﬁﬂ@"%@g"@ﬁm ’ﬁfgW‘ag‘&ﬂP [ﬁn{@ dpgeatign of
transm tted duri ngskd\@mmunicationd SGK6R inGRIAPHEUE ddth A% okESSi on. For exanpl e,
an IE in the ApplyChargi ngReport |IF can include the val ue

"7,000, 000" to represent the nunber of bits that were transmtted
to/fromthe end-user duying j . DJC, . ' can
t hen subt ract ¢ e pr s BB Bl 3 e Bl RS R ol e il
maxi mum nunber of &dnidises a servingucket sddee for use, in order to determne a
new val ue representing the nmaxi mum nunber of bits that can be used
for the next packet session (e g., 7,000,000 bits subtracted from

WO 99/ 60801 9. The method of Claim 7, wherein said node in said intelligent network
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comprises a service control function,

10.  The method of Claim 7, wherein said notification signal comprises

sending initial data to a service.

11.  The method of Claim 10, wherein said initial data includes a service key.

12. The method of Claim 7, wherein said control signal comprises a request
from a service to apply pre-paid charging limits to a call.

13.  The method of Claim 7, wherein said control signal includes a maximum
value of packet data for transmission.

14.  The method of Claim 13, further comprising the steps of:

if said duration of said communications session is limited to a value less than
said maximum value of packet data for transmission, said node in said packet data
network sending a second signal to said node in said intelligent network, said second
signal including information associated with said duration; and

said node in said intelligent network using said duration information to

determine a new maximum value of packet data for transmission.

15.  The method of Claim 7, wherein said packet data network sends bit
interval information to said intelligent network when a specified amount of data has
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t he previous maxi rrum 0f—1024. 000,000 = 324 000, 000 bits).
atively, such an IyChargil ngReport I F can be used by the

lllll“ B fﬂTﬂFm oc kpﬂ?i"téﬁ“r”@?ﬂ"%f

ystem 10 in an exenpl ary scenari o wher'e L t He end-user is
nicating via parallel connections, such as, for exanple, a circuit-
swi f ched connecti on (e.g., voice call) and a-pecket-sw tched connection
(e.fg si mul t aneous use of e-mail). In this case, the I N CAMVEL part
of the net wor k shoubeen transmitted,nsid bic intérial itfcShatib6 used by sad tintebgeint baywotketo

| W (CAMEL part of the network ed nupher of bits have
bfen passed via bot e%%%%?ﬁ“bﬁ?“’(’ﬁ“‘d’“‘“?ﬁﬂ%%&c @dj transmission; ¢ 5) - Thi s
nstruction is given so that the IN (CAMEL part of the network can, for
xanpl e, provide the circuit-swtched connection with | ess vgice time

uring a period when ndsystem fos estaldishing pgjintarfapesbatweandindnteliganteetwork
acket-sw tched con Qo& tly, this neans that the upper
imt of bits allowe ggg%g&ﬂetsdétﬁnﬂﬁ E?ﬂéiﬁé‘ session wi |l decrease as
he circuit-swtched sesmeamforsegnammnbllﬁ(phor&:hm@puckﬁeiata)ﬁtwork, of

cluork " has (o bos SUPEMBRONRI EHPSESE RSl TSRS Fodh e

epresenting the rr%eambnequesu 6;1@ uoﬁﬁnﬁm{aﬁoﬁ frakn sgid PadkRt @t Rudwerk! &id
ransm ssion. For exanple, if 0 bits have been passed over the

Wo connections since the dF"ébQSB 1 eaid) packgb daty metwogk, $aid databasedndlegigg means for

) I U S g

lppl yChar gi ng | F) t lassoSi@8diwith ssidintedligentnetwork. (e.g., in an

ppl yChar gi ngReport |IF) every tine that, for exanple, 100,000 bits have
een passed. In sum as described above, the present invention

dvant ageousl y pr ov.i deﬂaeasyst'eﬂbbieciam @6 wheein naidi databiseomphiseds ial Home
etween a packet data r;odeglgfe SGSN) and an | N CAMEL node (e.g.,
ICF), which can be d@HORIS: Br | ay CANMEL servi ces on packet

omruni cati ons, as a service conplenent to Intranet and |nternet

RN ST T Q@ T
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18.  The system of Claim 16, wherein said receiving node comprises a

serving packet node.

19.  The system of Claim 16 wherein said service information comprises an
IN/CAMEL service key.

20.  The system of Claim 16, wherein said service information includes an
address of a CAMEL application in a service control function of said intelligent
network.

21. A system for establishing an interface between an intelligent network
and a packet data network, comprising:

\ means for activating 2 communications session in said packet data network;
\ a node in said intelligent network; and
1Y a node in said packet data network, said node in said packet data network
\1\ including means for sending a notification signal to said node in said intelligent
: \ This Sheet Has Been Replaced
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val ue- added servi ces. _—Although a preferred enbodi nent of the
nmet hod and apparatus of the present I nvention has been illustrated in

t he acconpanyin awi ngs and descri Eﬂnuuﬂ [oreg ' |J ed
Description, g%(ﬁ"? be understood th ’ "ﬂ"summﬂ 'S n?&%E%%g#

to the enbodi rrent di scl osed, but is capabl e "of *nuhrerous rearrangenents,
nodi fi cati ons and substltutlons W t hout departing fromthe spirit of
the invention as set forth and wWo139/ 60801

PCT/ SE99/ 00875 - 8-
defined by the foPe®Rik Jaid notifigation signal identifying said communications session to said

intefligent network, and said node in said intelligent network including means for

sending a control signal to said node in said packet data network, said control signal
including information to limit a duration of said communications session in said packet

data network,

22. ' The system of Claim 21, wherein said node in said packet data network

comprises a serving packet node.

23.  The system of Claim 21, wherein said node in said intelligent network

comprises a service control function.

24, - The system of Claim 21, wherein said notification signal comprises
sending initial data to a service.

25.  The system of Claim 24, wherein said initial data includes a service key.

26.  The system of Claim 21, wherein said control signal comprises a request
from a service to apply pre-paid charging limits to a call.

27.  The system of Claim 21, wherein said control signal includes a

maximum value of packet data for transmission.

28.  The system of Claim 27, further comprising:

said node in said packet data network including means for sending a session
clear signal to said node in said intelligent network if said duration of said
communications session is limited to a value less than said maximum value of packet
data for transmission, said session clear signal including information associated with
said duration, and means for using said duration information to determine a new

maximum value of packet data for transmission.
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WHAT i S CLAI MED | S: A—-ret-hod_for establishing an interface

bet ween an intelligent network ( packet data network (16, 14,
12),f conprising the steps of: !l! ﬁ E i n said packet data
net wor k; woolsBREl Vi Ng node ket dat a netpowIsk9sv/0087s

esting registration information from a dat abase (18, 20) associ ated
wW.#h sai d packet data network; and sai d dat abase returning to said
ei ving node sai d regi st ration informati onignd service information
agsociated with said intelligent-network, said service information includes
~address of a CAVEL applicahd Eyitdnﬂoiamﬁiﬁf!l Ghefe{alPpacketatal Rbwdtk irfcRides
|nteII|gent net wor K. The method of Claim 1, wherein said
registering step i @M@I%@&W@Wﬂb@ﬁ@t@néﬁ@q ingefligent network when a specifipr

Tegister. o oot dEpRLSATRR R RO ORISR oo B S e

recei vi ng node Corrmetemhnng a new maximum value of packet data for transmission using said bit

interval information.
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a serving GPRS support node. 5. The nethod of Caim1, 2, 3, or
4 wherein said service information conprises an | NN CAMVEL service key.

6. A nmethod for establishing an interface between an intelligent network
(18) and a pwolesisosdnt a network (16, 14, 12), conprising t hBCHEEEISFT :
activating a conmmuni cati ons session in sw/ packet data network; a
node (16) in said packet data network seffdl ng a notification signal t 0@
node (18, 20) in said intelligent network, said notification signal

i dentifying said conmunications session to said intelligent networ Ié;sal d
notification signal conprises s @dl ng initial qgt gpto a servic wherein
said initial data includes a g€r'Vice key, ang”™ |8n said
intelligent network senfli IRiCd EoMttachl |sisggrl” RegigteatibnpodgLR 1 |sai d

-10- packet da.t-a’?,wm k, sal Jl—co'rrt'rﬁl si gnal etudifng i nfgrmation to
lon of said

limt a durat
Authentication keys, SCF address, service key

12 FIG, 1

16 InitialDataProvide(Service Key) ;

Activate | SGSN - scF |-20
— 123 /

A;plyChcrging(bits/byte limit)
FIG. 24

ApplyChargngeport ;
(Total No. of used bits (e.q. 700,000,000))

Deactivate] SGSN SCF 120
, ‘ ):23 /|

-  FIG. 2B

ApplyCharging
(Bit interval report request (e.g. each 100,000 bits))

SGSN scF 20
16—t ( )123 /]

A (during packet activation or communication phase)
ApplyChargingReport(Bit Interval report (100,000 bits used))

SGSN scF }-20
16—t l ):23 /]

B (during packet communication phase)
ApplyCharging(New bit/byte limit)

SGSN scF 20
16— | }:23 /

C (during packet communication phase)

FIG. 8




comuni cati ons session in 'Wr K. PCT?’.SE99TIG@875
met hod of Claim6, wherein PatantQffick pafket data net wompky i | ses
a- serving packet node (16). 'Zﬁgga et hod of d ai mdé4 m&mﬂn

said node in said intelligent network conprises a service controf_function

(20). 9. The nethod of C aim6, wherein Tﬂ”ﬂ,ﬂﬂm el amal

conprises a request froma service t.o apply pre-paidiigh | m;”ﬂnto a
a

call. 10. .The nethod of Claim6, wherein said cbnt’ol* sisgn
i ncludes a maxi MUWHAT BCPAIMBDSt data for transm ssion. 11.
The nethod of C aim 10, further conprising the steps of: If said

duration of said commhi catA methoddeséstablisling aminterfhce betweomnhnintélgent hgmork

sai d maxi mum val ue of .. packet .data fqr trapsm ssion, said node ip sai

packet data net V\D@é’ ioé ﬁH& ﬂ@a“é‘egé?&ﬁ%w@&‘gﬁg’l mp if)s soRPTiiRE:the steps,pky

intelligent network, %@éiﬁeﬁﬂé%@ﬂa@?&?aﬂa%wkng i nformation associ at ed
I'd node i

with said duration; and sal in sald intelligent network using
said duration infornatd cseivingdadder () dn aaid gracket xdata) Aetwakll eeqiestimc kegistrdtiém

for transm ssion. information from a database (18, 20) associated with said packet data network; and
said database returning to said receiving node said registration information and
service information associated with said intelligent network, said service information
includes an address of a CAMEL application in a service control function of said

intelligent network.

2. The method of Claim 1, wherein said registering step is initiated by a

mobile phone (12).

3. The method of Claim 1 or 2, wherein said database comprises a home
location register.

4, The method of Claim 1, 2, or 3 wherein said receiving node comprises
a serving GPRS support node.

5. The method of Claim 1, 2, 3, or 4 wherein said service information

comprises an IN/CAMEL service key.

6. A method for establishing an interface between an intelligent network
(18) and a packet data network (16, 14, 12), comprising the steps of:

activating a communications session in said packet data network;

anode (16) in said packet data network sending a notification signal to a node
(18, 20) in said intelligent network, said nofification signal identifying said
communications session to said intelligent network, said notification signal comprises
sending initial data to a service and wherein said initial data includes a service key; and

said node in said intelligent network sending a control signal to said node in said

AMENDED SHEET



12. The nethod of 0 aim6, wherein said packet data ne?%r%%%%&so%”’
interval information to said intelligent network when a specl §i - nt of
dat a has been transmtfllﬂﬂmnﬁﬁmuum erval information used by sali
intelligent network tollt& el ' maxi mum val ue of packet data for
transm ssi on. 13. A dysfenifor establishing an interface between
an intelligent network (18, 20) and a packefl0data network (12, 14, 16),
conpri si ng: nmeans for registering a nobile phone (12) in said packet
dat a network (14 padke) datanetwork, said control signal including iriformation to limit a duration of said11-
a receiving node (16) |n, ,said packet data network, said receiving node

i ncl udi ng neans FCemMmMuBications;sessiondy said pagkebdaty pgtwerkat i on from sai d
intelligent network; and a database (20) in said packet data

net wor k, sai d database including neans for sending to said receiving node
sai d registration infgrnat Thémethdd 9€Clinei®, whéreinsaid mode asaerpakadari debwerki d
intelligent network, said service information includes an address of a
CAMEL appl i cat i osomprises aseryingagkaineds (6ncti on of said intelligent

net wor K.

8. The method of Claim 6, wherein said node in said intelligent network

comprises a service control function (20).

9. The method of Claim 6, wherein said control signal comprises a request
from a service to apply pre-paid charging limits to a call.

10.  Themethod of Claim 6, wherein said control signal includes a maximum

value of packet data for transmission.

11.  The method of Claim 10, further comprising the steps of:

if said duration of said communications session is limited to a value less than
said maximum value of packet data for transmission, said node in said packet data
network sending a second signal to said node in said intelligent network, said second
signal including information associated with said duration; and

said node in said intelligent network using said duration information to

determine a new maximum value of packet data for transmission.

12.  The method of Claim 6, wherein said packet data network sends bit
interval information to said intelligent network when a specified amount of data has
been transmitted, said bit interval information used by said intelligent network to

determine a new maximum value of packet data for fransmission.
13. A system for establishing an interface between an intelligent network

(18, 20) and a packet data network (12, 14, 16), comprising:
means for registering a mobile phone (12} in said packet data network (14, 16);

AMENDED SHEET



14.  The systemof daim 13 wherei n sai d database conpri sEs//SHdHE00875

| ocati on register. The systemof Claim13 or 1 \er_ r e
sai d receiving nod ﬁﬁrl ses a servi ng packet node. Ahlé %h&

system of C aim 13 llrmlﬁil Jmlz Hllfce i nformation conprises an | N/ CAVEL
service key. or establishing an interface between
an intelligent network (18) and a packet datia- network (12, 14, 16),

conpri si ng: means for activating a comunications session in said
packet data network; gareceivinghode ) iﬂ%aﬁﬂda@kdt aatehétwaﬂmmw%mﬁig rlodSinchvaiig

a node in said packet dat a network said node in said packet data

net wor k i ncl udi ngnmafwmqupstmgnmlstgman mfomflatloaﬁomsm gwﬁlhgdnbneiwntk landie in

d tell t t ti.ficat t
Communi cati ong. seosi oA gb& TR bt phckel e e aid e T oo
el 11 gent net Wabkiing e RGeivR %dé%dgﬁ%‘aﬁ%ﬁlﬁ%w' &'sa%blﬁfanﬁaidﬁ

node i n said packet ta network, said c signal 1 ncluding information
to limt a dur at iassociafedswittisapbimbaliigentnétwork, sad sérvice urfommtldnplmm ad address

networ k and a naxi ue of .packet data for.trans
ofa aAMEL pl?catx nlcn aser\glce contro ﬁmct?on orP

r

saf?i intelli gent network.

14.  The system of Claim 13, wherein said database comprises a home

location register.

15.  The system of Claim 13 or 14, wherein said receiving node comprises

a serving packet node.

16.  The system of Claim 13 wherein said service information comprises an
IN/CAMEL service key.

17. A system for establishing an interface between an intelligent network
(18) and a packet data network (12, 14, 16), comprising:

means for activating a communications session in said packet data network;

a node in said intelligent network (18); and

anode in said packet data network (16), said node in said packet data network
including means for sending a notification signal to said node in said intelligent
network, said notification signal identifying said communications session to said
intelligent network, and said node in said intelligent network including means for
sending a control signal to said node in said packet data network, said control signal
including information to limit a duration of said communications session in said packet

data network and a maximum value of packet data for transmission.

18.  The system of Claim 17, wherein said node in said packet data network

comprises a serving packet node.

AMENDED SHEET

b



18. The systeyrﬂﬁg%nﬂ_.,maei n said node in said patEEé/tSt'ﬂaﬂa/m@erk
conpri ses a serving packet node 0 AMENDED
T e reegai®

The system of C ain id node in said intelligent network

conpri ses a servicé cébntrol® fdncti on. 20. The systemof Claim
17, wherein said notification signal conpriges sending initial data to a
servi ce. 21. The systemof Claim 17, wherein said initial data

includes a service keyg,  The system of Claim 17, wherein $aid node in said intelligent network

comprises a service control function.

20.  The system of Claim 17, wherein said notification signal comprises

sending initial data to a service.
21.  Thesystem of Claim 17, wherein said initial data includes a service key.

22.  Thesystem of Claim 17, wherein said control signal comprises a request
from a service to apply pre-paid charging limits to a call.

23.  The system of Claim 17, further comprising:

said node in said packet data network including means for sending a session
clear signal to said node in said intelligent network if said duration of said .
communications session is limited to a value less than said maximum value of packet
data for transmission, said session clear signal including information associated with
said duration, and means for using said duration information to determine a new

maximum value of packet data for transmission.

24.  The system of Claim 17, wherein said packet data network includes
means for sending bit interval information to said intelligent network when a specified
amount of data has been transmitted, and said intelligent network includes means for
determining a new maximum value of packet data for transmission using said bit

interval information.
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The systemof Caim17, wherein said control

si gnal conpri

Ses a

requestf froma service to apply pre-paid charging limts to a call.

23. he systemof Claim 17, further conprising: ~ sai dZiBE)

packetj data net hncl udi ng,ogﬁﬁ,@&[&fg{, SRR Dr B on cl eRQMES

said fode in samm el i gent networ nﬁrﬁi@aﬂmﬁ%ﬁré‘t&%@ of said~

comufi cat iINTERNATONAL WEPSIGATION BUBLISHED URDER THE PATENA COSENATION TREATW @CHe

of packet .o | l3s6 O, Sal i S§SST O Tt ear —sigral 1ot udy

i nf offmat i 6%%%?%%@%&5@ d dur a&loﬁ‘,” TFFEPUpPALRRcRR N g s aiVHO /60801
ion i 10t to deternine a New| @@yshdruEbndubiatiod DaRAC sNoveRRE BoofcB 1 1.99)
| §SH-6h- : 24 Fhe—system-ef—Catm-t—wheretn—sal-d—packet——|

i pent network when a specified anou

i P fyeenationt) Efire Dot wor k- T1AYEY 1% Ont8y

B0 udferriaibd) UplBGtANRAG::T OF  SEMBbIDGR7H

[ packet data for transm ssion usi
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A method and system are c}isclosed for creating an interface (23) between a packet-switched network (16) and an IN, which is based
on an mtgrfacc hetvn?en an associated circuit-switched network and an INCAMEL service (120), Mcanwhile, the CAMEL application can
also provide IN services to mobile subscribers (12) while they are roaming in other networks (e.g., international roaming).




