
INBOUND ROAMER CALL CONTROL SYSTEM  CROSS REFERENCE TO
RELATED APPLICATION [0001]This application claims
priority from United States Provisional Patent
Application Serial No. 60/658,258 entitled Dynamic
CAMEL approach for  Implementing Call Control Services
for Inbound Roamers, filed March 02,  2005, the
entirety of which is incorporated herein by reference.
BACKGROUND OF THE INVENTION  Field of the Invention
[0002]The present invention generally relates to
inbound roamers. More  specifically, the invention
relates to value added call control services for
inbound roamers. Background of the Technology
[0003]Mobile communication systems are used worldwide.
Hence, various  operators offer international roaming
to their users. An operator is specifically
interested in inbound roaming revenues where users
from a foreign operator  visit the operator's network.
To increase inbound roaming revenue, many  operators
offer various value added call control services to the
inbound  roamers. [0004]Some of the value added
services are roaming home short-code,  optimal routing
and misdialed digit correction. In the roaming home
short-code  service, an inbound roamer dials a home
network short-code, such as,  customer care or
emergency at a visiting network. This service then
translates  the short-code into the home or visiting
long number. The optimal routing  service allows a
local or another inbound roamer in the same visiting
network  to call an inbound roamer. The call can be
directed via a local trunk route  instead of an
international trunk route. And, in case an inbound
roamer  misdials a number due to a wrong or missing
international dialing prefix, the  call can be
intelligently corrected using the misdialed digits
correction service.  [0005]Various techniques are
available to implement one or more of the above
services. One such technique uses an Integrated
Services Digital Network  1 User Part (ISUP) based
node. In an example of this technique, a voice trunk
equipped with service node is used. In another
example, an ISUP loop-back  



at originating Mobile Switching Centre (MSC) is used
to route an inbound  roamer's calls through the
service node, optimally applying various call  service
logics. In both the cases, circuit resources are
heavily utilized, and  switches may not be able to
provide finer control of dialing digits analysis.
Further, the ISUP signaling does not have
International Mobile Subscriber  Identity (IMSI) of
the calling inbound roamer, hence the service node is
unable  to generate the Call Detail Records (CDR) for
that inbound roamer. The IMSI  can be found from a
Home Public Mobile Network's (HPMN) Home Location
Register (HLR) by using Mobile Application Part (MAP)
signaling on Mobile  Subscriber ISDN (MSISDN) of the
calling inbound roamer. In another  technique, Mobile
Application Part Send Routing Information (MAP SRI)
signaling is used to implement one or more of the call
control services. In this  case, a switch may be
configured to issue MAP SRI on certain selected
numbers for inbound roamers. When the MAP SRI
signaling reaches the  service node, the service node
applies various application logics and returns a
number back to the switch. The MAP signaling approach
does not have  equivalent resource utilization as the
ISUP signaling. However, it is limited by  the
application logic and billing as it does not present
the calling party number  or IMSI of the inbound
roamer or duration of the call. [000611n another
technique, MAP SRI signaling is combined with ISUP
signaling. For example, the switch first sends MAP SRI
signaling on the called  number to the service node.
The service node then checks the called number  to
determine whether the application logic is applicable.
If it is not, the service  node will return the
original number. However, if applicable, the service
node  returns a prefixed called number so the switch
can subsequently route the call  to the service node
via the ISUP signaling. This hybrid approach reduces
ISUP signaling resource utilization. However, it is
disadvantageous, since the  MAP SRI signaling does not
have the calling party, and ISUP party does not  have
the IMSI of the calling party. 1000711n yet another
technique Intelligent Network (IN) signaling is used
to  implement call control services for inbound
roamers. The switch is configured  2 to initiate IN
messages on the called number to the service node.
Thereafter,  



the service node applies various application logics to
interact with the switch.  While, the IN approach does
not heavily utilize the circuit resources and can
generate billing for the call control services, it is
switch dependent. Some  switches might present the
IMSI of the calling party. Some switches support
certain IN functions allowing billing to be generated
at the switch. This  eliminates the need to generate
billing at the service node. However, the IN  approach
is disadvantageous because the operators often have
not paid  license of the switch dependent IN
specification for deploying the IN  applications other
than those from the switch vendor. [0008]Thus there is
a need for an alternative standard based approach that
is  cost-effective and utilizes minimum circuit
resources. Further, it is desirable  that the service
node operates in a switch independent environment,
perform  various kinds of application logics and
interact with the switch using MSISDN  of the calling
party without requiring the IMSI of the inbound
roamer. DESCRIPTION OF THE DRAWINGS  Brief Description
of Drawings [00091]n the drawings, the same or similar
reference numbers identify similar  elements or acts.
[0010]FIG. I represents a flowchart for a method for
implementing call control  services for an inbound
roamer, in accordance with an embodiment of the
invention. [0011]FIG. 2 represents a system for
implementing call control services for an  inbound
roamer, in accordance with an embodiment of the
invention.  [0012]FIG. 3 represents a call flow for
implementing short-code translation for  an inbound
roamer, in accordance with an embodiment of the
invention.  [0013]FIG. 4 represents a call flow for
implementing misdialed digits correction  for an
inbound roamer, in accordance with an embodiment of
the invention.  [0014]FIG. 5 represents a call flow
for implementing optimum routing for an  inbound
roamer, in accordance with an embodiment of the
invention. 3 [0015]FIG. 6 represents a call flow for
implementing missed call alert for an  inbound roamer,
in accordance with an embodiment of the invention.
[0016]FIG. 7 represents a call flow for implementing
caller line identification for  



an inbound roamer, in accordance with an embodiment of
the invention. DETAILED DESCRIPTION [0017]A method for
implementing call control services for an inbound
roamer  is provided. The method includes receiving a
routing request for a called  number at a service
node. The called number is present in a call from the
inbound roamer. The method further includes sending a
Terminating  Customized Applications for Mobile
network Enhanced Logic Subscription  Information
(T-CSI) for the called number by the service node to a
switching  center. The T-CSI contains an address
pointing to a control node. Further, the  method
includes passing control of the call to the control
node to implement  the call control services for the
inbound roamer. [00181A system for implementing call
control services for an inbound roamer is  also
provided. The system includes a control node to
implement the call  control services in response to an
initiation request. The system further  includes a
service node for sending a Terminating Customized
Applications  for Mobile network Enhanced Logic
Subscription Information (T-CSI) for a  called number
in response to a routing request for the called
number. The T- CSI contains an address pointing to the
control node. The routing request for  the called
number and the initiation request are sent by a
switching center,  which receives a call from the
inbound roamer. [0019]The following description
provides specific details for a thorough
understanding and an enabling description for various
embodiments of the  Inbound Roamer Call Control (IRCC)
system. However, one skilled in the art  will
understand that the IRCC system may be practiced
without these details.  In other instances, well-known
structures and functions have not been shown  or
described in detail to avoid unnecessarily obscuring
the description of the  embodiments of the IRCC
System. The headings provided herein are for  4
convenience only and do not affect the scope or
meaning of the claimed  invention. [0020]FIG. I
represents a flowchart for a method for implementing
call control  services for an inbound roamer, in
accordance with an embodiment of the  invention. At
step 102, a service node receives a routing request
for a called  



number. Prior to sending the routing request, a
switching center receives a  call from the inbound
roamer for the called number. Thereafter, in
accordance  with one embodiment of the invention, the
switching center is configured to  send the routing
request to the service node when the called number
satisfies  pre-determined criteria. In one embodiment
of the invention, the routing  request is a Send
Routing Information (SRI) message for the called
number  sent by the switching center. In one
embodiment of the invention, the  switching center is
a Global System for Mobile communication (GSM) Service
Switching Function (SSF) node. The routing request
sent is concurring to  Mobile Application Part (MAP)
protocol. [0021]At step 104, the service node sends a
Terminating Customized  Applications for Mobile
network Enhanced Logic Subscription Information (T-
CSI) for the called number to the switching center.
The T-CSI is sent in  response to the routing request.
In one embodiment of the invention, the  service node
is a Visited Public Land Mobile Network (VPLMN) Value
Added  Service (VAS) node. Since the T-CSI for any
number is usually present with  its Home Location
Register (HLR), the VPLMN VAS node serves as a Virtual
Home Location Register (V-HLR) of the called number.
The T-CSI sent by the  service node contains an
address logically pointing to either the service node
itself or a control node. In an embodiment of the
invention, the control node is  a Global System for
Mobile communication (GSM) Service Switching Function
(SCF) and may be integrated with the service node. The
T-CSI also contains  a service key that identifies an
application, the control node uses depending  on the
called number. At step 106, control of the call is
passed to the control  node, which implements the call
control services for the inbound roamer. The  control
of the call is passed to the control node when the
control node  receives an Initial Detection Point
(IDP) in the initiation request from the  switching
center. Detection Point (DP) is point in the call at
which and event in  5 a Basic Call State Model (BCSM)
is detected. The DP can be configured in  order to
notify the control node (or the GSM SCF) that the DP
was  encountered, and potentially to allow the control
node to influence subsequent  handling (or control) of
the call. The switching center (or the GSM SSF)  



generates the IDP when a trigger is detected at the DP
in the BCSM, to  request instructions from the control
node (or the GSM SCF). Along with the  IDP the control
node also receives the inbound roamer's number, the
called  number and an IMSI associated with the called
number. In one embodiment  of the invention, the
service node sends the IMSI associated with the called
number to the switching center (or the GSM SSF). The
IMSI sent by the  service node is a dummy IMSI for the
called number and is sent only to  comply with the
standard protocol in use. The protocol used is a CAMEL
protocol. [002211n one embodiment of the invention,
one or more parameters are  extracted from the IDP by
the control node. For example, the parameters may  be
the service key, the called number, the inbound
roamer's number, inbound  roamer's category, location
number, and address of GMSC / the switching  center.
In one embodiment of the invention, a tracking node
monitors  transactions of the inbound roamer between
VPLMN and HPLMN to create a  roamer database for the
inbound roamer. The transactions are concurring to
MAP protocol and occur across international roaming
borders. The roamer  database contains fields such as
Mobile Subscriber ISDN Number (MSISDN),  IMSI,
Originating CAMEL Subscription Information (O-CSI),
Call Forwarding  Info, Call Barring Info, Operator
Determined Barring (ODB), Supplementary  Services
(SS), Visited Mobile Switching Center (VMSC) and a
Visiting  Location Register (VLR) for the inbound
roamer. The control node uses the  fields from the
roamer database together with the parameters extracted
from  the IDP to apply different logics and procedures
in the applications to be used  by the inbound roamer.
[0023]FIG. 2 represents a system for implementing call
control services for an  inbound roamer, in accordance
with an embodiment of the invention. The  system
includes a switching center 202, a service node 204, a
control node  206 and a tracking unit 208. Switching
center 202 receives a call from an  6 inbound roamer
for a called number. For example, switching center 202
receives a call from an inbound roamer number (A)
dialing a called number  (B). In one embodiment of the
invention, switching center 202 is a Gateway  



Mobile Switching Center (GMSC). In another embodiment
of the invention,  switching center 202 is a Mobile
Switching Center (MSC) of VPLMN. In yet  another
embodiment of the invention, switching center 202 is
the GSM SSF.  Switching center 202 is configured to
send a routing request for the called  number (B) to
service node 204. This ensures that the call from the
inbound  roamer is not passed onto the HPLMN of the
inbound roamer and the call  routing is handled from
the VPLMN itself. In one embodiment of the invention,
the routing request is sent using a MAP SRI for the
called number B. Service  node 204, after receiving
the routing request, sends a T-CSI for the called
number (B) to switching center 202. In one embodiment
of the invention,  service node 204 is the VPMN VAS
node and serves as the virtual HLR of the  called
number (B). The T-CSI includes a service key which
identifies an  application, control node 206 uses for
the inbound roamer. Further, the T-CSI  also contains
an address pointing to either service node 204 or to
control  node 206. In an embodiment of the invention,
control node 206 is a GSM SCF  and may be integrated
with service node 204. [0024}ln one embodiment of the
invention, service node 204 also sends an  IMSI for
the called number (B). The IMSI sent by the service
node is a dummy  IMSI for the called number (B) and is
sent only to comply with the standard  CAMEL protocol
in use. Switching center 202 on receiving the T-CSI
and the  address, issues the IDP to control node 206.
Control node 206 extracts from  the IDP one or more
parameters, such as, the service key, the called
number,  the inbound roamer's number, inbound roamer's
category, location number,  and address of GMSC or the
switching center. Further, control node 206 also
receives the IMSI for the called number (B). Tracking
unit 208 monitors  transactions of the inbound roamer
between VPLMN and HPLMN to create a  roamer database
210 for the inbound roamer. The transactions are
concurring  to MAP protocol and occur across
international roaming borders. In one  embodiment of
the invention, the roamer database 210 can contain
fields  such as MSISDN, IMSI, O-CSI, Call Forwarding
Info, Call Barring Info, ODB,  7 SS service, VMSCNLR
for the inbound roamer A. In yet another embodiment
of the invention, control node 206 uses the IMSI for
the inbound roamer A to  



generate billing information for the call made from A
to B. Further, the fields  from the roamer database
210, together with the parameters extracted from  the
IDP, are used by control node 206 to apply different
logics and procedures  for various applications for
the inbound roamer. In one embodiment of the
invention, the applications are value added services
used by the inbound  roamer A. (0025] FIG. 3
represents a call flow for implementing short-code
translation for  an inbound roamer, in accordance with
an embodiment of the invention. At  step 302,
switching center 202 receives a call from the inbound
roamer (A)  dialing the called number (B). Switching
center 202 checks the called number  for
pre-determined criteria. The pre-determined criteria
are specific for the  type of application used by the
inbound roamer. For example, in this case,  when the
inbound roamer uses the short-code translation as the
value added  service, the pre-determined criteria
includes checking whether length of the  dialed digits
is less or equal to a pre-defined value. Further, a
check is also  performed on whether the prefix of the
called number is not a local number  prefix and is not
an international number. Once all the criteria are
satisfied, at  step 304, switching center 202 sends a
SRI for B to service node 204. At step  306, service
node 204 sends a T-CSI and an IMSI associated with the
called  number (B) to switching center 202. The T-CSI
includes the service key and  the address of control
node 206. f00261At step 308, switching center 202
sends the IDP along with A, B and  IMSI (B) to control
node 206. Control node 206 checks whether Mobile
Country Code or Mobile Network Code (MCC/MNC) of the
inbound roamer is  blacklisted by checking against a
database. In the event, the inbound roamer  is
blacklisted, control node 206 sends a `Continue'
message to switching  center 202 for normal routing of
the call. The Continue message is a standard  CAMEL
protocol message used to signal the switching center
to route the call  normally. The call may be dropped
in case the call is not routable. If the  inbound
roamer is not blacklisted, control node 206 checks
whether the called  number is a short-code of the MCC
of the IMSI of the inbound roamer such  8 that there
exists a long-code translation in a short-code
translation table for  



the MCC of the inbound roamer. However, if the called
number is not a short- code, then control node 206
issues the Continue message to switching center  202
for normal routing of the call. In case the dialed
number is a short-code,  then at step 310, control
node 206 issues a translated long-number
corresponding to the short-code. In some cases, the
long-number is a local  number. Further, if the
inbound roamer requires billing, control node 206
issues a Request Report Basic Call State Machine (RRB)
to switching center  202 on notification mode on
tAnswer and then tDisconnect event before  issuing the
long-number. Switching center 202 thereafter sends an
Event  Report Basic Call State Machine (ERB) to report
on the tAnswer and the  tDisconnect to control node
206, which are then used for generating billing
information. [0027]FIG. 4 represents a call flow for
implementing misdialed digits correction  for an
inbound roamer, in accordance with an embodiment of
the invention. At  step 402, switching center 202
receives a call from the inbound roamer (A)  dialing
the called number B. Switching center 202 checks the
called number  for pre-determined criteria. This
includes checking whether length of the  dialed digits
is greater than a pre-defined value. Further,
switching center 202  checks prefix of the called
number (B) whether it is equal to a wrong
international dialing prefix of a non-VPLMN country.
Switching center 202  checks whether the prefix of the
called number is a local number prefix and is  not an
international number. At step 404, switching center
202 sends a SRI  for B to service node 204. At step
406, service node 204 sends a T-CSI and  an IMSI
associated with the called number (B) to switching
center 202. The T- CSI includes the service key and
the address of control node 206. [0028]At step 408,
switching center 202 sends the IDP along with A, B and
IMSI (B) to control node 206. Control node 206 checks
whether the  MCC/MNC of the inbound roamer is
blacklisted. If, the inbound roamer is  blacklisted,
control node 206 sends a Continue message to switching
center  202 for normal routing of the call. If the
inbound roamer is not blacklisted,  control node 206
checks whether the called number can be corrected with
a  numbering plan of HPLMN including its national
prefix and international prefix  9 



and the numbering plan of VPLMN, including its
national and international  dialing prefix. However,
if the called number cannot be corrected, control node
206 issues the Continue message to switching center
202 for normal routing  of the call. In case there is
a corrected number for the called number, then at
step 410, control node 206 issues a corrected-number
corresponding to the  called number. In some cases,
the corrected number is a routing number  where the
inbound roamer information such as caller
identification ID is routed  to for Caller Line
Identification (CLI) guarantee. Further, if the
inbound roamer  requires billing, control node 206
issues a RRB to switching center 202 on  notification
mode on tAnswer and then tDisconnect event before
issuing the  corrected number. Switching center 202
thereafter sends an Event Report  Basic Call State
Machine (ERB) to report on the tAnswer and the
tDisconnect  to control node 206, which are then used
for generating billing information.  [0029]FIG. 5
represents a call flow for implementing optimum
routing for an  inbound roamer, in accordance with an
embodiment of the invention. At step  502, switching
center 202 receives a call from an inbound roamer (A)
calling  for the called number B. Switching center 202
checks the called number (B)  for pre-determined
criteria. This includes checking whether the called
number  is prefixed with a special prefix, such as #0.
Further, switching center 202  checks whether the
prefix of the called number belongs to belong to some
country code national dialing code (CC NDC) list and
the dialed digits are an  international number.
Switching center 202 checks whether the called number
is equal to an international number. At step 504,
switching center 202 sends a  SRI for B to service
node 204. At step 506, service node 204 sends the
T-CSI  and an IMSI associated with the called number
(B) to switching center 202.  The T-CSI includes the
service key and the address of control node 206.
[0030]At step 508, switching center 202 sends the IDP
along with A, B and  IMSI (B) to control node 206.
Control node 206 checks whether the  MCC/MNC of the
inbound roamer is blacklisted. If the inbound roamer
is  blacklisted, control node 206 sends a Continue
message to switching center  202 for normal routing of
the call. If the inbound roamer is not blacklisted,
control node 206 checks whether the called number is
present in the roamer  database 210. However, in case
the called number is not present or the called 



10 international number does not satisfy the
conditions of optimal routing, control  node 206
issues the Continue message to switching center 202
for normal  routing of the call. Otherwise, at step
510, control node 206 issues a mobile  application
part provide roaming number (MAP PRN) to the inbound
roamer  VLR, which in turn returns the mobile station
roaming number (MSRN) to  control node 206. Further,
if the inbound roamer requires billing, control node
206 issues the RRB to switching center 202 on
notification mode on tAnswer  and then tDisconnect
event before issuing the MSRN. Switching center 202
thereafter sends an Event Report Basic Call State
Machine (ERB) to report on  the tAnswer and the
Disconnect to control node 206, which are then used
for  generating billing information. (0031]FIG. 6
represents a call flow for implementing missed call
alert for an  inbound roamer, in accordance with an
embodiment of the invention. At step  602, switching
center 202 receives a call from an inbound roamer A
calling for  a called number B. Switching center 202
checks the called number for pre- determined criteria.
Switching center 202 checks whether the called number
is  a VPLMN subscriber number. Further, switching
center 202 checks whether  the prefix of the called
number belongs to belong to the CC NDC list and the
dialed digits are an international number. At step
604, switching center 202  sends a SRI for B to
service node 204. At step 606, service node 204 sends
a  T-CSI and an IMSI associated with the called number
to switching center 202.  The T-CSI includes the
service key and the address of control node 206.
[0032]At step 608, switching center 202 sends the IDP
along with A, B and  IMSI (B) to control node 206.
Control node 206 checks whether the  MCC/MNC of the
inbound roamer is blacklisted. In case, the inbound
roamer  is blacklisted then control node 206 sends a
Continue message to switching  center 202 for normal
routing of the call. While, in case the inbound roamer
is  not blacklisted, then at step 610, control node
206 issues an RRB to switching  center 202 on
notification mode on tBusy, tNoAnswer, tAnswer and
then  tDisconnected event. Control node 206 also
issues the Continue to the  switching center.
Switching center 202 thereafter at step 612 sends an
Event  Report Basic Call State Machine (ERB) to report
on the tBusy, tNoAnswer,  



tAnswer and tCconnected events. Control node 206 then
decides to either  11 send a missed call alert to the
called number and/or to the calling inbound  roamer
when the called number is available again. [0033]FIG.
7 represents a call flow for implementing caller line
identification for  an inbound roamer, in accordance
with an embodiment of the invention. At  step 702,
switching center 202 receives a call from an inbound
roamer A  calling for a called number B. Switching
center 202 checks the called number  for
pre-determined criteria. This includes checking
whether the called number  is international number.
Further, switching center 202 checks whether the
prefix of the called number belongs to belong to some
CC NDC list and the  dialed digits are an
international number. At step 704, switching center
202  sends a SRI for B to service node 204. At step
706, service node 204 sends a  T-CSI and an IMS]
associated with the called number to switching center
202.  The T-CSI includes the service key and the
address of control node 206.  [0034]At step 708,
switching center 202 sends the IDP along with A, B and
IMSI (B) to control node 206. Control node 206 checks
whether the  MCC/MNC of the inbound roamer is
blacklisted. If the inbound roamer is  blacklisted,
control node 206 sends a Continue message to switching
center  202 for normal routing of the call. If the
inbound roamer is not blacklisted,  control node 206
applies a CLI algorithm to obtain a routing number.
Thereafter, control node 206 at step 710, issues a
routing number to switching  center 202. Further, if
the inbound roamer requires billing, control node 206
issues the RRB to switching center 202 on notification
mode on tAnswer and  then tDisconnect event before
issuing the routing number. Switching center  202
thereafter sends the tAnswer and the tDisconnect,
which are then used  for billing. [0035]A computer
usable medium provided herein includes computer usable
program code, which when executed implements call
control services for the  inbound roamers by receiving
a routing request for a called number at a  service
node. The called number is present in a call from the
inbound roamer.  The computer usable medium further
includes computer usable program  code for sending a
terminating customized applications for mobile network



enhanced logic subscription information (T-CSI) for
the called number by the  service node to a switching
center. The T-CSI contains an address pointing to  12
a control node. The computer usable medium further
includes computer  usable program code for passing
control of the call to the control node to  implement
the call control services for the inbound roamer.
100361The components of Inbound Roaming Call Control
System (IRCCS)  described above include any
combination of computing components and  devices
operating together. The components of the IRCCS can
also be  components or subsystems within a larger
computer system or network. The  IRCCS components can
also be coupled with any number of other  components
(not shown), for example other buses, controllers,
memory  devices, and data input/output devices, in any
number of combinations. In  addition any number or
combination of other processor based components  may
be carrying out the functions of the IRCCS. [003711t
should be noted that the various components disclosed
herein may be  described using computer aided design
tools and/or expressed (or  represented), as data
and/or instructions embodied in various computer-
readable media, in terms of their behavioral, register
transfer, logic  component, transistor, layout
geometries, and/or other characteristics.
Computer-readable media in which such formatted data
and/or instructions  may be embodied include, but are
not limited to, non-volatile storage media in  various
forms (e.g., optical, magnetic or semiconductor
storage media) and  carrier waves that may be used to
transfer such formatted data and/or  instructions
through wireless, optical, or wired signaling media or
any  combination thereof. [0038]Unless the context
clearly requires otherwise, throughout the
description and the claims, the words "comprise,"
"comprising," and the like  are to be construed in an
inclusive sense as opposed to an exclusive or
exhaustive sense; that is to say, in a sense of
"including, but not limited to."  Words using the
singular or plural number also include the plural or
singular  number respectively. Additionally, the words
"herein," "hereunder," "above,"  "below," and words of
similar import refer to this application as a whole
and  



not to any particular portions of this application.
When the word "or" is used in  reference to a list of
two or more items, that word covers all of the
following  13 interpretations of the word: any of the
items in the list, all of the items in the  list and
any combination of the items in the list. [00391The
above description of illustrated embodiments of the
IRCCS is not  intended to be exhaustive or to limit
the IRCCS to the precise form disclosed.  While
specific embodiments of, and examples for, the IRCCS
are described  herein for illustrative purposes,
various equivalent modifications are possible  within
the scope of the IRCCS, as those skilled in the art
will recognize. The  teachings of the IRCCS provided
herein can be applied to other processing  systems and
methods. They may not be limited to the systems and
methods  described above. [0040]The elements and acts
of the various embodiments described above  can be
combined to provide further embodiments. These and
other changes  can be made to the IRCCS in light of
the above detailed description. Other Variations
[0041]Provided above for the edification of those of
ordinary skill in the art,  and not as a limitation on
the scope of the invention, are detailed illustrations
of a scheme for implementing call control services for
the inbound roamers.  Numerous variations and
modifications within the spirit of the present
invention will of course occur to those of ordinary
skill in the art in view of the  embodiments that have
been disclosed. For example the present invention is
implemented primarily from the point of view of GSM
mobile networks as  described in the embodiments.
However, notwithstanding, the present  invention may
also be effectively implemented on CDMA, 3G, WCDMA,
GPRS, etc., or any other network of common carrier
telecommunications in  which end users are normally
configured to operate within a "home" network  to
which they normally subscribe, but have the capability
of also operating on  other neighboring networks,
which may even be across international borders.
[0042]The examples under the present invention Inbound
Roamer Call Control  System (IRCCS), detailed in the
illustrative examples contained herein are  described
using terms and constructs drawn largely from GSM
mobile  



telephony infrastructure. But use of these examples
should not be interpreted  to limiting the invention
to those media. Inbound Roamer Call Control  System- a
method for implementing call control services for an
inbound  14 roamer in a manner that is agnostic to the
capabilities of the visited or non- accustomed network
can be of use and provided through any type of
telecommunications medium, including without
limitation: (i) any mobile  telephony network
including without limitation GSM, 3GSM, 3G, CDMA,
WCDMA or GPRS, satellite phones or other mobile
telephone networks or  systems; (H) any so-called WiFi
apparatus normally used in a home or  subscribed
network, but also configured for use on a visited or
non-home or  non-accustomed network, including
apparatus not dedicated to  telecommunications such as
personal computers, Palm-type or Windows  Mobile
devices,; (iii) an entertainment console platform such
as Sony  Playstation, PSP or other apparatus that are
capable of sending and receiving  telecommunications
over home or non-home networks, or even (iv)
fixed-line  devices made for receiving communications,
but capable of deployment in  numerous locations while
preserving a persistent subscriber id such as the
eye2eye devices from Dlink; or telecommunications
equipment meant for  voice over IP communications such
as those provided by Vonage or Packet8.  [004311n
describing certain embodiments of the IRCCS under the
present  invention, this specification follows the
path of a telecommunications call from  a calling
party to a called party. For the avoidance of doubt,
that call can be  for a normal voice call, in which
the subscriber telecommunications equipment  is also
capable of visual, audiovisual or motion-picture
display. Alternatively,  those devices or calls can be
for text, video, pictures or other communicated  data.
15 Technical references GSM 902 on MAP specification
Digital cellular telecommunications system (Phase 2+)
Mobile Application Part (MAP) Specification (3GPP TS
09.02 version 7.9.0 Release 1998)  



GSM 340 on SMS Digital cellular telecommunications
system (Phase 2+)  Technical realization of the Short
Message Service (SMS)  (GSM 03.40 version 7.4.0
Release 1998) GSM 378 on CAMEL Digital cellular
telecommunications system (Phase 2+) Customised
Applications for Mobile network Enhanced Logic (CAMEL)
Phase  2 Stage 2 (GSM 03.78 version 6.7.0 Release
1997)  GSM 978 on CAMEL Application protocol Digital
cellular telecommunications system (Phase 2+)
Customised Applications for Mobile network Enhanced
Logic (CAMEL)  CAMEL Application Part (CAP)
specification (GSM 09.78 version 7.1.0 Release 1998)
GSM 379 on CAMEL Support of Optimal Routing (SOR)
Digital cellular telecommunications system (Phase 2+)
Support of Optimal Routing (SOR) Technical realization
(GSM 03.79 version 7.3.0 Release 1998)  GSM 318 on
CAMEL Basic Call Handling Digital cellular
telecommunications system (Phase 2+)  16 Basic call
handling  Technical realization (GSM 03.18 version
6.6.0 Release 1997) ITU-T Recommendation Q.1214
(1995), Distributed functional plane for  intelligent
network CS-1. ITU-T Recommendation Q.1218 (1995),
Interface Recommendation for  intelligent network
CS-1. ITU-T Recommendation Q.730 (1999), ISDN user
part supplementary  services. ITU-T Recommendation
Q.762 (1999), Signaling system No. 7 - ISDN user  



part general functions of messages and signals. ITU-T
Recommendation Q.763 (1999), Signaling system No. 7 -
ISDN user  part formats and codes. ITU-T
Recommendation Q.764 (1999), Signaling system No. 7 -
ISDN user  part signaling procedures. ITU-T
Recommendation Q.766 (1993), Performance objectives in
the  integrated services digital network application.
ITU-T Recommendation Q.765 (1998), Signaling system
No. 7 - Application  transport mechanism. ITU-T
Recommendation Q.769.1 (1999), Signaling system No. 7
- ISDN user  part enhancements for the support of
Number Portability.  17 APPENDIX  Acronym Description
3G Third generation of mobile  BSC Base Station
Controller  BCSM Basic Call State Model CAMEL
Customized Application for Mobile Enhanced Logic  CC
Country Code CDMA Code Division Multiplexed Access
CLI Callin Line Identification CAP Camel Application
Part CSI Camel Subscription Information ERB Event
Report Basic Call State Machine  GMSC Gateway MSC GPRS
General Packet Radio System  GSM Global System for
Mobile GSM SSF GSM Service Switching Function  HLR
Home Location Register HPLMN Home Public Land Mobile
Network  



IMS! International Mobile Subscriber Identity  IN
Intelligent Network INAP Intelligent Network
Application Part  IDP Initial DP IN/CAP message SUP
ISDN User Part MAP Mobile Application Part  MCC Mobile
Count Code  MCC Mobile Country Code  MNC Mobile
Network Code  MO Mobile Originated MSC Mobile
Switching Center  MSISDN Mobile Subscriber ISDN Number
MSRN Mobile Subscriber Roaming Number  MT Mobile
Terminated NDC National Dialing Code ODB Operator
Determined Barring 0-CSI Originating CAMEL
Subscription Information  PRN Provide Roaming Number
RRB Request Report Basic Call State Machine  SRI Send
Routing Information SS Supplementary Services _T-CSI
Terminating CAMEL Service Information  VAS Value Added
Service VLR Visited Location Register  VMSC Visited
Mobile Switching Center  VPLMN Visited Public Land
Mobile Network 18 Claims  What is claimed is: 1. A
system for implementing call control services for an
inbound roamer,  the system comprising: a control node
to implement the call control services in response  to
an initiation request; 



a service node to send a terminating customized
applications for  mobile network enhanced logic
subscription information (T-CSI) for a  called number
in response to a routing request for the called
number,  wherein the T-CSI contains an address
pointing to the control node;  and a switching center
to send the routing request for the called  number and
the initiation request, wherein the called number is
present  in a call received from the inbound roamer
and the called number  satisfies pre-determined
criteria. 2. The system of claim 1, wherein the
switching center is one of a  gateway mobile switching
center (GMSC) and a mobile switching  center (MSC)
configured to send the routing request for the called
number to the service node. 3. The system of claim 1,
wherein the switching center is a global system  for
mobile communication service switching function (GSM
SSF)  configured to send the routing request for the
called number to the  service node. 4. The system of
claim 1, wherein the service node sends an
International  Mobile Subscriber Identity (IMSI)
associated with the called number to  the switching
center. 5. The system of claim 1, wherein the service
node is a visited public land  mobile network (VPLMN)
value added service (VAS) node. 6. The system of claim
1, wherein the control node is a global system for
mobile communication service control function (GSM
SCF) for  implementing the call control services for
the inbound roamer. 7. The system of claim 1, wherein
the control node is a global system for  mobile
communication service control function (GSM SCF)
integrated  19 with the service node for implementing
the call control services for the  inbound roamer. 8.
The system of claim 1, wherein the T-CSI comprises a
service key  identifying an application to be used by
the control node. 9. The system of claim 1, wherein
the initiation request contains an initial  



detection point (IDP). 10. The system of claim I
further comprises a tracking unit for creating a
roamer database for the inbound roamer by monitoring
transactions of  the inbound roamer between a visited
public land mobile network  visited location register
(VPLMN VLR) and a home public land mobile  network
home location register (HPLMN HLR), wherein the
transactions are concurring to a mobile application
part (MAP) protocol. 11. The system of claim 10,
wherein the tracking unit creates the roamer  database
including one or more fields for the inbound roamer
selected  from a group comprising a Mobile Station
International Subscriber  Directory Number (MSISDN),
an inbound roamer international mobile  subscriber
identity (IMSI), an Originating Customized
Applications for  Mobile Network Enhanced Logic
Subscription Information (O-CSI) for  the inbound
roamer, Call forwarding information, a Visiting Mobile
Switching Centre (VMSC), Operator Determined Barring
(ODB),  Supplementary Services (SS), visited mobile
switching center (VMSC)  and a Visiting Location
Register (VLR). 12. The system of claim 11, wherein
the control node uses the inbound  roamer IMSI to
generate billing information for the call. 13. A
computer program product comprising a computer useable
medium  including a computer usable program code for
implementing call  control services for an inbound
roamer, the computer program product  comprising:
computer usable program code for receiving a routing
request  for a called number at a service node,
wherein the called number is  present in a call from
the inbound roamer and the called number  satisfies
pre-determined criteria; 20 computer usable program
code for sending a terminating  customized
applications for mobile network enhanced logic
subscription information (T-CSI) for the called number
by the service  node to a switching center, wherein
the T-CSI contains an address  pointing to a control
node; and 



computer usable program code for passing control of
the call to  the control node to implement the call
control services for the inbound  roamer. 14. The
computer program product of claim 13 further comprises
computer  usable program code for sending an
International Mobile Subscriber  Identity (IMSI)
associated with the called number, wherein the IMSI is
sent by the service node. 15. The computer program
product of claim 13 further comprises computer  usable
program code for configuring the switching center to
send the  routing request for the called number to the
service node when the  called number satisfies the
pre-determined criteria. 16. The computer program
product of claim 13, wherein the call is received  at
the switching center, wherein the switching center is
a Global  System for Mobile communication Service
Switching Function (GSM  SSF) node. 17. The computer
program product of claim 13 further comprises computer
usable program code for using a service key included
in the T-CSI to  identify an application to be used by
the control node. 18. The computer program product of
claim 13, wherein passing the  control of the call to
the control node comprises sending an IDP for
implementing the call control services for the inbound
roamer by the  switching center. 19. The computer
program product of claim 13 further comprises computer
usable program code for creating a roamer database for
the inbound  roamer by monitoring transactions of the
inbound roamer between a  visited public land mobile
network visited location register (VPLMN  VLR) and a
home public land mobile network home location register
21 (HPLMN HLR), wherein the trr 'sactions are
concurring to a mobile  application part (MAP)
protocol. 20. The computer program product of claim
19, wherein the control node  uses the roamer database
to generate billing information for the call.  21. A
method for implementing call control services for an
inbound roamer,  



the method comprising: receiving a routing request for
a called number at a service  node, wherein the called
number is present in a call from the inbound  roamer
and the called number satisfies pre-determined
criteria; sending a terminating customized
applications for mobile  network enhanced logic
subscription information (T-CSI) for the called
number by the service node to a switching center,
wherein the T-CSI  contains an address pointing to a
control node; and passing control of the call to the
control node to implement the  call control services
for the inbound roamer. 22. The method of claim 21
further comprises sending an International  Mobile
Subscriber Identity (IMSI) associated with the called
number to  the switching center, wherein the IMSI is
sent by the service node. 23. The method of claim 21
further comprises configuring the switching  center to
send the routing request for the called number to the
service  node when the called number satisfies the
pre-determined criteria. 24. The method of claim 21,
wherein the call is received at the switching  center,
wherein the switching center is a Global System for
Mobile  communication Service Switching Function (GSM
SSF) node. 25. The method of claim 21 further
comprises using a service key included  in the T-CSI
to identify an application to be used by the control
node.  26. The method of claim 21, wherein passing
control of the call to the control node comprises
sending an IDP for implementing the call  control
services for the inbound roamer by the switching
center. 27. The method of claim 21 further comprises
creating a roamer database  for the inbound roamer by
monitoring transactions of the inbound  roamer between
a visited public land mobile network visited location
register (VPLMN VLR) and a home public land mobile
network home  22 location register (HPLMN HLR),
wherein the transactions are  concurring to a mobile
application part (MAP) protocol. 28. The method of
claim 27, wherein the control node uses the roamer
database to generate billing information for the call.



29. The method of claim 21 further comprises issuing a
long number  translation when the called number from
the inbound roamer is a short- code, wherein the
issuing is performed by the control node. 30. The
method of claim 21 further comprises issuing a
corrected number  translation when the called number
from the inbound roamer is an  invalid number, wherein
the issuing is performed by the control node. 31. The
method of claim 21 further comprises issuing a Mobile
Subscriber  Roaming Number (MSRN) to the switching
center for optimally routing  the call from the
inbound roamer, wherein the issuing is performed by
the control node. 32. The method of claim 21 further
comprises issuing a Request Basic Call  State Model
(RRB) to the switching center when a tBusy, a
tNoAnswer,  a tAnswer and a tDisconnected occur as
events, wherein the issuing is  performed by the
control node. 33. The method of claim 21 further
comprises issuing a routing number to  the switching
center, wherein the issuing is performed by the
control  node. 23 


