
WO 2006/121894 PCT/US2006/017481  DYNAMIC GENERATION
OF CSI FOR INBOUND ROAMERS Related Applications This
application claims priority from United States
Provisional Patent  Application No. 60/679,444
entitled Dynamic originating CAMEL approach for
Implementing Call Control Services for Inbound
Roamers, filed May 09, 2005,  the entirety of which is
incorporated herein by reference. BACKGROUND OF THE
INVENTION  Field of the Invention [0001]The present
invention generally relates to inbound roamers. More
specifically, the present invention relates to
generation of MO-CSI(s) and  implementation of value
added call control services for the inbound roamers.
[0002]In current state of the art wireless
telecommunications, one important  service offered
users by public mobile network operators is
international  roaming - the ability to use their
mobile phones when visiting in areas served  by
foreign network operators. Specifically in
international roaming, a mobile  operator is
interested in inbound roaming revenue, which is
generated by the  mobile operator when a user
subscribed to a home mobile operator visits the
mobile operator's network. To increase the inbound
roaming revenue, mobile  operators offer various value
added call control services to the inbound  roamers.
Among those value added call control services are
roaming home  short-code, optimal routing, misdialed
digit correction, CLI guarantee and  prepaid local
number. [0003]ln state-of-the-art roaming home
short-code services, an inbound  roamer dials a home
network short-code, such as, customer care, voicemail,
directory, or emergency at a visiting network. Such a
service then uses a  database to translate the
short-code into the home or visiting country long
number. In the optimal routing service, an, inbound
roamer may call another  inbound roamer in the same
visiting network. The call may be directed to the
called number via a local trunk route instead of an
international trunk route. In  the misdialed digit
correction service, a misdialed number by an inbound
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roamer (for example, due to a wrong or missing
international dialing prefix)  may be intelligently
corrected and the call may be completed using the
correct  number. In the CLI guarantee service, an
international call made by an  inbound roamer delivers
caller ID guarantee. In the prepaid local number
service, a virtual prepaid local SIM service is
provided to an inbound roamer  without changing the
home SIM card, thereby providing a win-win situation
for  the inbound roamer, the visiting network that
deploys this service, and the  home operator.
[0005]Various techniques are available to implement
one or more of the  aforesaid value-added call control
services. One such technique uses an  Integrated
Services Digital Network User Part (ISUP) based node,
sometimes  referred to as a service node. In an
example of this technique, a voice trunk  equipped
with the 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 call
control signaling through the service node, thereby
optimally applying various call service logics. In
both the cases, the circuit  resources are heavily
utilized and the switches may not be able to provide
finer control of dialing digits analysis. Further, the
ISUP signaling does not  contain an International
Mobile Subscriber Identity (IMSI) of the calling
inbound roamer. Thus, the service node is unable to
generate the Call Detail  Records (CDR) for the
inbound roamer at the switch side. The IMSI may be
determined 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. [00061In
accordance with another known technique, Mobile
Application Part  Send Routing Information (MAP SRI)
signaling is used to implement one or  more of the
value added call control services. In this case, the
switch may be  configured to issue MAP SRI on certain
selected numbers for the inbound  roamers. When the
MAP SRI signaling reaches the service node, the
service  node applies various application logics and
returns a number to the switch.  The MAP signaling
approach does not need circuit resources equivalent to
the ISUP signaling technique. However, it is limited
by the application logic  



2 WO 2006/121894 PCT/US2006/017481  and billing, as it
does not present the calling party number or IMSI of
the  inbound roamer or the call duration. [00071In
accordance with yet another available technique, the
MAP SRI  signaling technique is combined with the ISUP
signaling technique. For  example, the switch first
sends the 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 applicable, the
service node returns the original number. However, if
applicable, the service  node returns a prefixed
called number so the switch may subsequently route
the call to the service node via the ISUP signaling.
This hybrid approach  reduces ISUP signaling resource
utilization. However, it is still problematic,  since
the MAP SRI signaling technique does not contain the
calling party  which may be important for some
applications, for example, to determine  whether the
called number is relevant or not (e.g. an application
could require  that the calling number be from
England). Further, the ISUP party does not  contain
the IMSI of the calling party required to generate
billing CDR.  Moreover, it may still not generate the
correct CDR at the switch side. That is,  even though
the applications might be able to find the IMSI from
the calling  number in the ISUP signaling to generate
the CDR at the application side, one  would still
require billing reconciliation with the switch CDR.
[0008]In yet another state-of-the-art technique, an
Intelligent Network (IN)  signaling is used to
implement the call control services for inbound
roamers.  The switch is configured to initiate IN
messages on the called number to the  service node (or
service control point). 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 may 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, some switches do not
provide IMSI of  



the calling party or do not support IN functions.
[0009]The IN approach is disadvantageous because the
operators often have  to pay license fee for the
switch dependent IN specification for deploying the  3
WO 2006/121894 PCT/US2006/017481  IN applications
other than those from the switch vendor. The
IN-approach of  the prior art also is not typically
capable to dynamically define trigger a profile for
inbound roamers -only for local subscribers.
[0010]There is a need in the art 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,  performs various kinds of
application logics and interacts with the switch using
MSISDN of the calling party and the IMSI of the
inbound roamer. [0011]In some situations, it further
may be more advantageous (e.g. changing  calling
number) to use IN approach rather than CAMEL. The
dynamic  approach presented here can be similarly
applied to provide dynamic IN  trigger profiles (e.g.
routing category) for inbound roamers. SUMMARY OF THE
INVENTION [0012]The present invention is directed to a
system, method and computer  program product for
generating a Mobile Originating Customized
Applications  for Mobile network Enhanced Logic
(CAMEL) Subscriber Information (MO- CSI) of an inbound
roamer that satisfies the need. The system includes a
roamers database to store at least one inbound roamer
record. The inbound  roamer record comprises at least
the International Mobile Subscriber Identity  (IMSI)
of the inbound roamer. Further, the system includes a
detection block  to detect whether generation of the
MO-CSI is required for the inbound  roamer and a
MO-CSI generation block to generate the MO-CSI of the
inbound roamer based on at least a CAMEL phase
supported by a Home  Public Mobile Network (HPMN), if
the generation of the MO-CSI is required.  The system
also includes a provisioning block to provision at
least the  generated MO-CSI at a Visited Public Mobile
Network (VPMN) Visited  Location Register (VLR) or
Serving GPRS Support Node (SGSN). In this  



document, we need not distinguish between VLR and SGSN
for one skilled in  the art to understand that some
CSI will be VLR specific and some will be  SGSN
specific. [0013]The present invention also provides a
method of generating a Mobile  Originating Customized
Applications for Mobile network Enhanced Logic  4 WO
2006/121894 PCT/US2006/017481  (CAMEL) Subscriber
Information (MO-CSI) of an inbound roamer. The  method
comprises storing at least one inbound roamer record,
such that the  inbound roamer record comprises at
least the International Mobile Subscriber  Identity
(IMSI) of the inbound roamer. The method further
comprises detecting  whether generation of the MO-CSI
is required for the inbound roamer and  generating the
MO-CSI of the inbound roamer based on at least a CAMEL
phase supported by a Home Public Mobile Network
(HPMN), if the generation of the MO-CSI is required.
Also, the method includes provisioning at least the
generated MO-CSI at the Visited Public Mobile Network
(VPMN) Visited  Location Register (VLR). Brief
Description of Drawings [0014]In the drawings, the
same or similar reference numbers identify similar
elements or acts. [0015]FIG. I illustrates a block
diagram of a system in accordance with an  embodiment
of the present invention. [0016]FIG. 2 illustrates a
block diagram of a dynamic CAMEL gateway in
accordance with an embodiment of the present
invention. [0017]FIG. 3 illustrates a block diagram of
the dynamic CAMEL gateway in  accordance with another
embodiment of the present invention. [0018]FIG. 4
illustrates the dynamic CAMEL gateway coupled to a
service  node in accordance with an embodiment of the
present invention. [0019]FIG. 5 illustrates a
flowchart for providing a MO-CSI of an inbound  roamer
in accordance with an embodiment of the present
invention.  [0020]FIG. 6 illustrates a flowchart for
generation of the MO-CSI in  accordance with an
embodiment of the present invention. 



[0021]FIG. 7 illustrates a flow diagram of a
short-code service for an inbound  roamer in
accordance with an embodiment of the present
invention.  [0022]FIG. 8 illustrates a flow diagram of
a misdialed digits correction service  for an inbound
roamer in accordance with an embodiment of the present
invention. [0023]FIG. 9 illustrates a flow diagram of
a CLI guarantee service for an  inbound roamer in
accordance with an embodiment of the present
invention.  5 WO 2006/121894 PCT/US2006/017481
[0024]FIG. 10 illustrates a flow diagram of a prepaid
local number service for  an inbound roamer in
accordance with an embodiment of the present
invention. [0025]FIG. 11 illustrates a system used for
an SMS delivery of an inbound  roamer in accordance
with an embodiment of the present invention.
[0026]FIG. 12 illustrates a system supporting a
prepaid local GPRS service in  accordance with an
embodiment of the present invention. [0027]FIG. 13
illustrates a flow diagram of an optimal routing
service for an  inbound roamer in accordance with an
embodiment of the present invention.  [0028]FIG. 14
illustrates a flow diagram of a missed call alert
service for an  inbound roamer in accordance with an
embodiment of the present invention.  Detailed
Description of the Invention [0029]ln the foregoing
description, the HPMN is a network to which an
inbound roamer is originally subscribed while the VPMN
is a network where  the inbound roamer is situated
while he is roaming. [0030]FIG. I illustrates a block
diagram of a system in accordance with an  embodiment
of the present invention. The system comprises VPMN
102  communicating with HPMN 104 via a SS7 interface
106. VPMN 102  comprises a monitoring block 108
coupled to a dynamic CAMEL gateway  110, a VPMN
GMSC/STP 112, and a VPMN VLR/VMSC 114. Dynamic  CAMEL
gateway 110 and VPMN VLRNMSC 114 are coupled to VPMN
GMSC/STP 112. HPMN 104 comprises a HPMN STP 116 and a
HPMN HLR  118. VPMN GMSC/STP 112 communicates with
HPMN STP 116 via SS7  



interface 106. HPMN HLR 118 is coupled to HPMN STP
116. In accordance  with an embodiment of the present
invention, gsmSSF may be integrated  with VPMN VLRNMSC
114. Although the system is described using  essential
components, however, it will be obvious to a person
skilled in the  art that the system includes various
other components not shown in the  figure, for the
purpose of clarity. [0031]In an embodiment of the
present invention, the interface between  monitoring
block 108 and dynamic CAMEL gateway 110 may be a
TCP/IP  based interface. Monitoring block 108 and
dynamic CAMEL gateway 110  6 WO 2006/121894
PCT/US2006/017481  may belong to different vendors.
However, monitoring block 108 and dynamic  CAMEL
gateway 110 may belong to a same vendor. [00321In
accordance with an embodiment of the present
invention, monitoring  block 108 and dynamic CAMEL
gateway 110 may be physically integrated in  the same
box. In accordance with another embodiment of the
present  invention, monitoring block 108 and dynamic
CAMEL gateway 110 may be  installed separately.
[0033]VPMN VLR/VMSC 114 sends a MAP transaction
message 120 to  HPMN HLR 118 when an inbound roamer
registers at VPMN VLRNMSC  114. MAP transaction
message 120 includes a MAP Location Update
transaction. Monitoring block 108 taps international
roaming links employed  by SS7 interface 106 and used
for sending MAP transaction message 120.  Monitoring
block 108 monitors MAP transaction message 120 and
informs  dynamic CAMEL gateway 110 when it detects a
successful MAP Location  Update. In accordance with an
embodiment of the present invention, the  monitoring
may be in the path of signaling. In accordance with
another  embodiment of the present invention,
monitoring may be non-intrusive.  Further, monitoring
block 108 provides details of the inbound roamer to
dynamic CAMEL gateway 110. The details provided by
monitoring block 108  include at least one of an
International Mobile Subscriber Identity (IMSI), the
HPMN HLR, the VPMN VLRNMSC, a Mobile Station
International ISDN  



Number (MSISDN), a supported CAMEL phase by the HPMN,
all CSIs (for  example, O-CSI, SS-CSI, VT-CSI and the
like) and combination thereof. [0034]If the details do
not contain a MO-CSI, dynamic CAMEL gateway 110
generates the MO-CSI of the inbound roamer. In
accordance with an  embodiment of the present
invention, the MO-CSI comprises a service key  and an
address of a Global System for Mobile communication
Service  Control Function (gsmSCF). The gsmSCF address
may be the address of  dynamic CAMEL gateway 110 or an
existing gsmSCF of VPMN 102.  Dynamic CAMEL gateway
110 provides the generated MO-CSI to VPMN  VLRNMSC 114
via VPMN GMSC/STP 112. Dynamic CAMEL gateway 110
maintains records relating to at least one HPMN, CAMEL
phases supported  by the HPMN, and at least one
inbound roamer details. 7 WO 2006/121894
PCT/US2006/017481  [0035]FIG. 2 illustrates a block
diagram of dynamic CAMEL gateway 110 in  accordance
with an embodiment of the present invention. Dynamic
CAMEL  gateway 110 comprises a detection block 202, a
roamers database 204, a  CSI generation block 206, and
a provisioning block 208. Provisioning block  208 is
coupled to VPMN GMSC/STP 112. In an embodiment of the
present  invention, monitoring block 108 communicates
with detection block 202 and  roamers database 204 via
TCP/IP protocol. [0036]Detection block 202 detects
whether generation of the MO-CSI is  required for the
inbound roamer after monitoring block 108 communicates
a  successful MAP location update. Monitoring block
108 also provides details  of the inbound roamer using
the IMSI of the inbound roamer from roamers  database
204. Roamers database 204 stores at least one inbound
roamer  record, such that the inbound roamer record
comprises at least the IMSI of  the inbound roamer.
Additionally, the inbound roamer record may include
the  HPMN HLR, the VPMN VLRNMSC, a Mobile Station
International ISDN  Number (MSISDN), a supported CAMEL
phase by the HPMN, all CSIs and  combinations thereof.
Detection block 202 identifies whether the inbound
roamer record provided by monitoring block 108
contains the MO-CSI of the  



inbound roamer in response to the successful Location
Update (LUP) of the  inbound roamer. For example, it
checks whether HPMN HLR 118 has sent  the required
MO-CSI to VPMN VLRNMSC 114. [0037]CSI generation block
206 generates the MO-CSI of the inbound roamer  based
on at least the CAMEL phase supported by the HPMN, if
the  provisioning of the CSI is required as
communicated by detection block 202.  CSI generation
block 206 retrieves IMSI of the inbound roamer stored
in the  inbound roamer record of roamers database 204.
[0038] Provisioning block 208 provides the generated
CSI of the inbound  roamer to VPMN VLRNMSC 114 via
VPMN GMSC/STP 112. Provisioning  block 208 sends a
stand-alone Mobile Application Part (MAP) Insert
Subscriber Data (ISD) on the inbound roamer's IMSI to
provision at least the  generated MO-CSI of the
inbound roamer to VPMN VLRNMSC 114. [0039]FIG. 3
illustrates a block diagram of dynamic CAMEL gateway
110 in  accordance with another embodiment of the
present invention. In addition to  8 WO 2006/121894 _
PCT/US2006/017481  the blocks described in FIG. 2,
dynamic CAMEL gateway 110 further  includes a CAMEL
support identification block 302 coupled to CSI
generation  block 206 and detection block 202. CAMEL
support identification block 302  maintains a CAMEL
support database 304 for storing information of the
CAMEL phases supported by at least one HPMN.
[0040]Before CSI generation block 206 generates the
MO-CSI, CAMEL  support identification block 302 checks
whether HPMN 104 of the inbound  roamer supports CAMEL
and identifies the phase of CAMEL supported by  HPMN
104 by using the information stored in CAMEL support
database 304.  CSI generation block 206 generates the
MO-CSI using the information of the  CAMEL phases
stored in CAMEL Support Database (CSD) 304. It will be
apparent to one skilled in the art that CAMEL support
identification block 302  may employ various
techniques to identify the phase of CAMEL supported by
HPMN 104, without deviating from the spirit and scope
of the present  invention. For example, monitoring
block 108 may check CAMEL phases  



supported by HPMN 104 in addition to monitoring
successful location update  transaction of the inbound
roamer with VPMN 102. [0041]The MO-CSI sent by dynamic
CAMEL gateway 110 does not contain  trigger criteria
for CAMEL phase 1. For CAMEL phase 2, the MO-CSI sent
by  dynamic CAMEL gateway 110 contains trigger
criteria. The exact form of  criteria depends on the
applications deployed by a VPMN operator. [0042]The
MO-CSI contains at least one of O-CSI, TDP-criteria
for O-CSI,  SS-CSI and TIF-CSI, if CAMEL support
identification block 302 identifies  HPMN 104 to
support one of CAMEL phases 1, 2 or 3. The complete
set of  the MO-CSI may be sent even if only one MO-CSI
has changed in case of a  stand-alone MAP Insert
Subscriber Data (ISD). The omitted elements of the
above set of the MO-CSI are withdrawn from the VPMN
VLR. Thus, if the  VPMN VLR has already received some
non-O-CSI (e.g. SS-CSI), while  dynamic CAMEL gateway
110 has to send an additional MO-CSI; dynamic  CAMEL
gateway 110 resends the entire set in one dialogue.
Dynamic  CAMEL gateway 110 obtains all MO-CSI
information from monitoring block  108. Additionally,
for CAMEL phase 3, the MO-CSI may contain at least one
9 WO 2006/121894 PCT/US2006/017481  of D-CSI, VT-CSI,
SMS-CSI, and M-CSI. Also, TDP-Criteria for the VT-CSI
may be associated with the VT-CSI. [0043]Although the
present invention is described using GSM network, it
is  applicable to other wireless networks including
GPRS and WIN-based  CDMA. First, two phases of CAMEL
are supported by GSM only, while phase  3 and above
are supported by GSM and GPRS. Thus, the MO-CSI for
CAMEL phase 3 includes GPRS-CSI and TDP-Criteria for
the GPRS-CSI.  The VPMN VLR (or GPRS SGSN) bound
MO-CSI is sent after MAP location  update or when any
information in the applicable MO-CSI in HPMN HLR 118
has been changed. [0044]Further, in any CAMEL phase,
if VPMN VLRNMSC 114 has already  received a MO-CSI
(e.g. O-CSI, SS-CSI, VT-CSI), dynamic CAMEL gateway
110 does not send additional MO-CSI of the same type
since the VPMN VLR  



CAMEL interaction with a HPMN SCP via the same type of
MO-CSI may be  relayed through dynamic CAMEL gateway
110 to the HPMN SCP. [0045]If the VPMN VLR CSI omits
MO-CSI in the MAP ISD operation from  the HPMN HLR,
VPMN VLR/VMSC 114 keeps the previously stored VLR
MO-CSI. Within one dialogue, subsequent received data
is interpreted as  add-on data. If VPMN VLRNMSC 114
detects overlapping in the information  received
within a dialogue, it sends an error, for example,
Unexpected Data  Value. [0046]For provisioning the
MO-CSI, provisioning block 208 sends the record  of
the MO-CSI in one dialogue after a successful location
update (including  GPRS) to VPMN VLRNMSC 114.
Provisioning block 208 sends the stand- alone MAP ISD
to VPMN VLR/VMSC 114 containing the record of the MO-
CSI of the inbound roamer. In accordance with an
embodiment of the present  invention, the record of
the MO-CSI includes an IMSI and the MO-CSI or a  set
of MO-CSIs corresponding to the phase supported by
HPMN 104 of the  inbound roamer. [0047]To send the
stand-alone MAP ISD, dynamic CAMEL gateway 110 uses  a
SCCP Calling GT which depends on VPMN 102 network
environment. In  accordance with an embodiment of the
present invention, dynamic CAMEL  gateway 110 uses the
VPMN GT. It is assumed that the VLR does not check  10
WO 2006/121894 PCT/US2006/017481  its stored HLR
address of the inbound roamer against the SCCP Calling
GT of the stand-alone MAP ISD for the creation of an
MO-CSI for an inbound  roamer. In accordance with
another embodiment of the present invention,  dynamic
CAMEL gateway 110 fakes HPMN HLR GT when it sends the
stand-alone MAP ISD. The HPMN HLR GT is captured while
monitoring the  location update in the SCCP Calling
Address of the stand-alone MAP ISD.  However, it uses
a special numbering plan (e.g. generic number) or a
new  translation type. VPMN GMSCISTP 112 is configured
to route SCCP  messages on a called party of this
special numbering plan or translation type  through
dynamic CAMEL gateway 110. It will be appreciated by a
person  



skilled in the art that other options relating to the
use of SCCP calling GT are  possible and fail within
the scope of the patent. [0048]Further, various blocks
disclosed in conjunction with the disclosed
embodiments of the present invention are logically
unique entities. One or  more of these blocks may be
implemented on a single network node without
deviating from the spirit and scope of the present
invention. Further, the  functions performed by two or
more of these blocks may be merged in to a  single
program code for implementation on a network node. All
these  implementations are deemed to lie within the
spirit and scope of the present  invention. [0049]FIG.
4 illustrates dynamic CAMEL gateway 110 coupled to a
service  node 402 in accordance with an embodiment of
the present invention.  Service node 402 is coupled to
dynamic CAMEL gateway 110 via VPMN  GMSC/STP 112.
Service node 402 implements call control services for
the  inbound roamer. Service node 402 may be a VPMN
gsmSCF. The call  control services include a short
code dialing service, a misdialed digits  correction
service, a Calling Line Identification (CLI) guarantee
service, a pre- paid local number service, a missed
call alert service, and an optimal routing  service
for the inbound roamer. [0050]VPMN VLR/VMSC 114
receives a call from an inbound roamer for a  called
number. For example, VPMN VLR/VMSC 114 receives a call
from an  inbound roamer number (A) dialing a called
number (B). VPMN VLRNMSC  114 is configured to
transfer a call control of the inbound roamer to
service  11 WO 2006/121894 PCT/US2006/017481  node
402. The call control is transferred via a CAMEL
Application Part (CAP)  Initiation Detection Point
(IDP) protocol. The CAP IDP contains MO-CSI  pointing
to an address of service node 402. This ensures that
the call from  the inbound roamer is not passed onto
the HPMN of the inbound roamer and  the call routing
is handled at the VPMN itself. Service node provides
necessary information for the various call control
services. [0051]FIG. 5 illustrates a flowchart for
providing a MO-CSI of an inbound  



roamer in accordance with an embodiment of the present
invention. At step  502, the roamers database
maintains at least one inbound roamer. The  inbound
roamer record comprises at least the International
Mobile Subscriber  Identity (IMSI) of the inbound
roamer. [0052]At step 504, the detection block detects
whether generation of the MO- CSI is required for the
inbound roamer in response to a successful MAP
location update. The check determines whether the HPMN
HLR has sent the  required MO-CSI to the VPMN VLRNMSC.
At step 506, the CSI generation  block generates the
MO-CSI of the inbound roamer based on at least a
CAMEL phase supported by the HPMN of the inbound
roamer, if the  generation of the MO-CSI is required.
At step 508, the provisioning block  provides the
generated CSI of the inbound roamer to the VPMN
VLR/VMSC.  [0053]FIG. 6 illustrates a flowchart for
generation of the MO-CSI in  accordance with an
embodiment of the present invention. When an inbound
roamer registers with the VPMN VLRNMSC, the VPMN
VLRNMSC sends  the MAP transaction message to the HPMN
HLR. The monitoring block  monitors the MAP
transaction message, for example location update, at
step  602. At step 604, at least one inbound roamer
record is stored from the  monitored transactions. The
inbound roamer record contains at least the  IMSI of
the inbound roamer. Additionally, the inbound roamer
record includes  the HPMN HLR, a VLR/VMSC, a Mobile
Station International ISDN Number  (MSISDN), HPMN
supported CAMEL phases, all MO-CSIs (for example, 0-
CSI, SS-CSI, VT-CSI and the like) and combination
thereof. [0054]Next, the monitoring block determines
if at least one triggering  condition is true at step
606. The triggering conditions include successful
location update determination, and whether
provisioning of the MO-CSI is  12 WO 2006/121894
PCT/US2006/017481  required for the inbound roamer at
the VPMN VLR/VMSC. If the conditions in  step 606 are
true, the CAMEL phase supported by the HPMN is
determined at step 608. The CSI generation block
generates the MO-CSI according to  the CAMEL phase
supported by the HPMN at step 610. The dynamic  



CAMEL gateway maintains the information related to the
CAMEL phases  supported by at least one HPMN. The
generation of MO-CSI is described in  FIG. 3. [0055]At
step 612, the provisioning block provisions the
generated MO-CSI at  the VPMN VLR/VMSC by sending a
stand-alone Mobile Application Part  (MAP) Insert
Subscriber Data (ISD). The MAP ISD is issued using
IMSI of  the inbound roamer. [0056]The foregoing
description describes some of the call control
services  provided to the inbound roamers using the
present invention. In accordance  with one embodiment,
the VPMN gsmSSF may be an independent logical  entity.
In accordance with another embodiment it may be
integrated with the  VPMN VLR/VMSC. Similarly, the
VPMN gsmSCF may be an independent  logical entity or
it may be integrated with the dynamic CAMEL gateway.
[0057JFIG. 7 illustrates a flow diagram of a
short-code service for an inbound  roamer in
accordance with an embodiment of the present
invention. At step  702, the monitoring block detects
a successful location update at the CAMEL  supporting
VPMN of the inbound roamer. The monitoring block
provides an  inbound roamer record to the dynamic
CAMEL gateway at step 704. The  inbound roamer record
includes the IMSI of the inbound roamer, the MO-CSI,
the MSISDN, the HPMN HLR and the VPMN VLR. The dynamic
CAMEL  gateway detects that the inbound roamer record
does not contain the MO- CSI of the inbound roamer.
The dynamic CAMEL gateway provides the MO- CSI to the
VPMN VLR of the inbound roamer by sending a
stand-alone MAP  ISD containing the O-CSI and IMSI of
the inbound roamer to the VPMN VLR  at step 706.
[0058] The O-CSI for VPMN CAMEL phase I does not
contain TDP criteria.  The O-CSI for VPMN CAMEL phase
2 and above contains the following  TDP criteria
[0059]"The length of the dialed digits is less or
equal than X (e.g. 6)"  13 WO 2006/121894
PCT/US2006/017481  [0060]When the inbound roamer (A)
makes a short-code call to a called party  



(B), a VPMN gsmSSF transfers the call control via a
CAP IDP containing the  IMSI of A and the short-code
of B to the dynamic CAMEL gateway or the  VPMN gsmSCF
at step 708. The VPMN gsmSCF checks a database
containing translated long numbers corresponding to
the short-code and  returns the translated long number
via a CAP Connect command at step 710.  Optionally,
the VPMN gsmSCF may communicate with a HPMN gsmSCF to
obtain the translated long number and forward it to
the VPMN gsmSCF. [0061]In accordance with an
embodiment of the present invention, for billing
purposes, the VPMN gsmSCF/dynamic CAMEL gateway may
set a switch  CDR by using a CAP FCI
(FurnishCharginginformation). The event triggers  may
be set via a CAP RRB (RequestReportBCSM) and events
may be  received via a CAP ERB (EventReportBCSM).
[0062]However, if the inbound roamer is already
equipped with an O-CSI, a  CAP relay may handle the
call control via through a CAP relay proxy back to
the HPMN gsmSCF. [0063]FIG. 8 illustrates a flow
diagram for a misdialed digits correction service  for
an inbound roamer in accordance with an embodiment of
the present  invention. At step 802, the monitoring
block detects a successful location  update at the
CAMEL supporting VPMN of the inbound roamer. The
monitoring block provides an inbound roamer record to
the dynamic CAMEL  gateway at step 804. The inbound
roamer record includes at least the IMSI of  the
inbound roamer, the MO-CSI, the MSISDN, the HPMN HLR
and the  VPMN VLR. The dynamic CAMEL gateway can
detect that the inbound  roamer record does not
contain the MO-CSI of the inbound roamer. The  dynamic
CAMEL gateway can provide the MO-CSI to the VPMN VLR
of the  inbound roamer by sending a stand-alone MAP
ISD containing the O-CSI  and IMSI to the VPMN VLR at
step 806. [0064]The O-CSI for VPMN CAMEL phase 1 does
not typically contain TDP  criteria. The O-CSI for the
VPMN CAMEL phase 2 and above contains the  TDP
criteria, for example, 1. "The dialed digits are not
routable" for CAMEL phase 3  14 



WO 2006/121894 PCT/US2006/017481  2. "The prefix of
the dialed digits is HPMN IDD prefix" for CAMEL  phase
2 and above 3. "The prefix of the dialed digits is
HPMN CC NDC prefix and the  number is not an
international number" for CAMEL phase 2 and above.
[0065]When the inbound roamer (A) makes a misdialed
digit call, the VPMN  gsmSSF transfers the call
control via a CAP IDP containing the IMSI of A and
misdialed digits to the dynamic CAMEL gateway or the
VPMN gsmSCF at  step 808. The VPMN gsmSCF can return a
CAP Connect command  containing the corrected number
to the VPMN gsmSSF at step 810.  Optionally, the VPMN
gsmSCF may communicate with the HPMN gsmSCF  to obtain
the correct number and forward it to the VPMN gsmSCF.
[0066]In accordance with an embodiment of the present
invention, for billing  purposes, the VPMN
gsmSCF/dynamic CAMEL gateway may set a switch  CDR by
using the CAP FCI (Furnish Charging Information).
Event triggers  may be set via the CAP RRB (Request
Report BCSM) and events may be  received via the CAP
ERB (Event Report BCSM). [0067]However, if the inbound
roamer is already equipped with an O-CSI, a  CAP relay
may handle the call control via through a CAP relay
proxy back to  the HPMN gsmSCF. [0068] FIG. 9
illustrates a flow diagram of a CLI guarantee service
for an  inbound roamer in accordance with an
embodiment of the present invention.  At step 902, the
monitoring block detects a successful location update
at the  CAMEL supporting VPMN of the inbound roamer.
The monitoring block  provides an inbound roamer
record to the dynamic CAMEL gateway at step  904. The
inbound roamer record includes the IMSI of the inbound
roamer,  the MO-CSI, the MSISDN, the HPMN HLR and the
VPMN VLR. The dynamic  CAMEL gateway can detect that
the inbound roamer record does not contain  the MO-CSI
of the inbound roamer. The dynamic CAMEL gateway
provides  the MO-CSI to the VPMN VLR of the inbound
roamer by sending a stand- alone MAP ISD containing
the O-CSI and IMSI to the VPMN VLR at step  906. The
exact trigger criteria in O-CSI may be any
international number,  



HPMN number, short-code or just no criteria in case of
CAMEL 1. 15 WO 2006/121894 PCT/US2006/017481
[0069]When the inbound roamer (A) makes an
international call, the VPMN  gsmSSF transfers the
call control via a CAP IDP containing the inbound
roamer's number, the IMSI and a called party number to
the dynamic CAMEL  gateway or the VPMN gsmSCF at step
908. The VPMN gsmSCF sends  caller ID using an
external IP network or out-of-band SMS signaling to
another remote node and obtains a routing number. The
HPMN gsmSCF  returns the routing number to the VPMN
gsmSSF via a CAP Connect  command at step 910. The
call made by the inbound roamer is routed to the
remote node which may sync up the call by re-inserting
the calling party  information received from
out-of-band SMS signaling. [0070]In accordance with an
embodiment of the present invention, for billing
purposes, the VPMN gsmSCF/dynamic CAMEL gateway may
set a switch  CDR by using the CAP FCI (Furnish
Charging Information). The event  triggers may be set
via the CAP RRB (Request Report BCSM) and events  may
be received via the CAP ERB (Event Report BCSM).
[0071]However, if the inbound roamer is already
equipped with an O-CSI, a  CAP relay may handle the
call control via through a CAP relay proxy back to
the HPMN gsmSCF. [0072]FIG. 10 illustrates a flow
diagram of a prepaid local number service for  an
inbound roamer in accordance with an embodiment of the
present  invention. The embodiment describes a CAMEL
implementation deployed by  a VPMN operator for the
Single IMSI and Multiple MSISDN (SIMM) roaming
solution by offering a prepaid local number to the
inbound roamer. [0073]At step 1002, the monitoring
block detects a successful location update  at the
CAMEL supporting VPMN of the inbound roamer. The
monitoring block  provides an inbound roamer record to
the dynamic CAMEL gateway at step  1004. The inbound
roamer record includes information typically comprised
of  the IMSI of the inbound roamer, MO-CSIs, ODB call
barring, the MSISDN,  the HPMN HLR and the VPMN VLR.
The dynamic CAMEL gateway sends a  



welcome SMS to the inbound roamer to confirm if the
inbound roamer wants  to have a local prepaid number
using the same or existing SIM card/handset.  If the
inbound roamer answers yes (via, for example, SMS,
VPMN USSD or  IVR), the dynamic CAMEL gateway detects
whether the inbound roamer  16 WO 2006/121894
PCT/US2006/017481  record contains the MO-CSI of the
inbound roamer. Optionally, the dynamic  CAMEL gateway
might determine if MO-call barring is in place at the
VPMN  VLRNMSC. The dynamic CAMEL gateway issues a MAP
ISD command to  remove the MO-call barring if the
MO-CSI barring is in place at optional step  1006. The
dynamic CAMEL gateway provides the MO-CSI to the VPMN
VLR of the inbound roamer by sending a stand-alone MAP
ISD containing the  MO-CSI and IMSI to the VPMN VLR at
step 1008 if the inbound roamer  record does not
contain the MO-CSI. The exact trigger criteria in the
MO-CSI  may be any international number, the HPMN
number, the short-code, any  local number, any number
or any number with a prefix, etc. or, just no criteria
in case of CAMEL phase 1. The filtering is performed
at the dynamic CAMEL  gateway. [0074]In some
embodiments, the dynamic CAMEL gateway can send a
VPMN IN trigger profile to the VPMN VLR/VMSC of the
inbound roamer. In  the following description, a CAP
IDP may be IN IDP instead. IN has the  advantage of
modifying calling number; while CAMEL typically is
phase 4  with call segments and InitiateCallAttempt
handling to modify calling number.  [0075]When the
inbound roamer (A) makes a call, the VPMN gsmSSF
transfers the call control via a CAP IDP to the
dynamic CAMEL gateway or  VPMN gsmSCF at step 1010.
The dynamic CAMEL gateway performs one or  all the
following possible actions. However, a person skilled
in the art will  appreciate that the dynamic CAMEL
gateway may be configured to perform  other actions
without deviating from the spirit and scope of the
present  invention. 1. If the called party number (B)
is local, the dynamic CAMEL  gateway changes the
calling number to the corresponding prepaid local  



number assigned to the inbound roamer (A) and applies
prepaid billing locally. 2. If the called party number
(B) is not local but with a special prefix  A, the
dynamic CAMEL gateway changes the calling number to
the  corresponding prepaid local number assigned to
the inbound roamer and  applies prepaid billing
locally. The prefix A is determined by the VPMN
operator and communicated to the inbound roamer (A)
via the welcome SMS.  17 WO 2006/121894
PCT/US2006/017481  3. If the called party number (B)
is not local but has a special prefix B, the dynamic
CAMEL gateway keeps the HPMN number but applies
prepaid  billing locally. The prefix B is determined
by the VPMN operator and  communicated to the inbound
roamer (A) via the welcome SMS. [0076]For prepaid
billing, the dynamic CAMEL gateway needs to
dynamically  arm event triggers on call answers and
disconnect (or other circumstances)  and process the
events as shown in steps 1012 and 1020. [0077]The
subscription mechanism is dynamic according to
different  subscription profiles of an inbound roamer
although direct MT-SMS is always  used in the welcome
SMS of the prepaid local number service. When there
are multiple options, the VPMN operator may choose one
or many options  depending on configurations.
[0078]However, if USSD, ## send or customer care is
used, the number/s are  embedded in the welcome SMS to
allow easy call back. [0079]Below are just a few
example cases of many possible different inbound
roamers profiles 1. Inbound roamers are postpaid
roamers: In this case, reply path  SMS, MO-SMS,
##send, USSD or customer care calls are allowed. An
example of the welcome message is as follows: "You are
assigned a temp local prepaid number without changing
your  SIM so you may enjoy receiving calls on your
home number and making local  rate prepaid calls. To
enjoy this service, either reply this message or send
a  SMS to 23 with ok X where X is in multiples of 50
deducted from your  account. U may also call customer
care #, send USSD *#23*X# or dial ##23*X  



to apply for this service. No charge will be made to
you for the activation" When the inbound roamer
replies for service activation, the local  number
service sends a SMS informing local number and forfeit
period etc. 2. Inbound roamers are CAMEL-prepaid and
VPMN supports CAMEL  inbound roaming: in this case,
reply path SMS, MO-SMS, ##send, and  customer care are
allowed. If USSD is allowed, then USSD may be another
option 3. Non-CAMEL inbound roamers: These inbound
roamers may register  with the VPMN but the outbound
calls may be barred. If USSD is allowed, the  18 WO
2006/121894 PCT/US2006/017481  inbound roamers may
make the outbound calls. If SMS is not barred, then
reply path SMS, MO-SMS may be used. However, if the
USSD is not allowed,  then only the MO-SMS is allowed
to the dynamic CAMEL gateway. 4. CAMEL inbound
roamers, non-CAMEL VPMN and the HPMN allow
registration except barring outbound calls. In this
scenario, same approach  may be used as suggested in
point 3. 5. CAMEL inbound roamers, non-CAMEL VPMN, and
the HPMN do  not allow registration: In this scenario,
same approach may be used as  suggested in the
following point 6. 6. The HPMN does not allow the
inbound roamer to roam in the VPMN:  The outbound
calls and SMS of the inbound roamer are barred. The
inbound  roamer may be registered at the VPMN without
informing the HPMN. In an  embodiment, the USSD
service may be used. In addition, if the VPMN has no
roaming relationship with the HPMN, the authentication
of the inbound roamer  might be switched off for the
inbound roamer of the HPMN. [0080]If the VPMN does not
allow USSD, then the MO-SMSs are allowed  only to
dynamic CAMEL gateway and reply SMS or MO-SMS is the
only  available option. [0081]To avoid double billing,
the dynamic CAMEL gateway may issue CAP  FCI to
control the CDR format (with tags) generated at the
VPMN  VLRNMSC. In this way, the dynamic CAMEL gateway
may filter any locally  



charged record based on this tag. Thus, the VPMN does
not generate MO- TAP and MT-TAP for these accounts.
[0082]In accordance with an embodiment of the present
invention, the local  number may be permanent. In such
a scenario, the dynamic CAMEL  gateway does not send a
welcome SMS to the inbound roamer each time the
inbound roamer comes in town although the dynamic
CAMEL gateway may  send a reminder. To avoid
conflicting with the HPMN operator, the prepaid  local
number service may be limited to a non-O-CSI CAMEL
roamer.  However, the same solution is applicable to
an inbound roamer with O-CSI  subscription. Also to
avoid conflict with the HPMN operator, the VPMN might
also seek permission from the HPMN operator before the
launch of the local  19 WO 2006/121894
PCT/US2006/017481  number service, since PLN provides
MO-call services to many of the inbound  roamers.
[0083]The HPMN operator may increase roaming rerouted
call revenue as  the prepaid local number service
allows an inbound roamer a virtual local  prepaid SIM
card without changing the HPMN SIM card/handset.
However,  the HPMN operator would typically lose some
local MO-call roaming revenue  and possibly even
international MO-call revenue. In addition, the HPMN
operator might lose MT roaming call revenue on calls
to the prepaid local  number. [0084]Although this
service does not require a new SIM card, it still
requires a  payment method, either a scratch card or
credit card. For a postpaid inbound  roamer, this may
be pre-deducted with the inbound roamer's consent by
generating a MO-TAP record of certain amount (as if a
call made by the  inbound roamer) to top up the
inbound roamer prepaid local account. For a
CAMEL-based prepaid inbound roamer, this may also be
pre-deducted with  the inbound roamer's consent by
generating a MO-TAP record of certain  amount via a
simulation of a MO-CAP call to top up the inbound
roamer  prepaid local account. In many cases, however,
the inbound roamer might  need to get scratch cards. 



[0085]The prepaid local number service also allows an
inbound roamer that is  barred from making outbound
calls (e.g. USSD prepaid roamers) to make the
outbound calls using the VPMN prepaid account. In this
case, the monitoring  block presents the captured ODB
and Call Barring SS information to the  dynamic CAMEL
gateway which may then remove these barring and create
an O-CSI using the stand-alone MAP ISD. [0086]The
prepaid local number service may even allow an inbound
roamer that is barred from roaming (assuming that the
VPMN has  roaming relationship with the HPMN of the
inbound roamer) to enjoy  prepaid local service
without changing its SIM card. The registration of
such a roaming-barred inbound roamer from a HPMN that
has roaming  relationship with the VPMN is intercepted
in this case so that on  receiving "roaming not
allowed" from the HPMN HLR, the prepaid local  number
service modifies the message to allow the registration
at the  20 WO 2006/121894 PCT/US2006/017481  VPMN VLR.
The inbound roamer who is initially barred from making
and receiving calls and SMS uses USSD (or SMS) to
request the  prepaid local number service. After
requesting, the dynamic CAMEL  gateway removes the
barring on calls and SMS. However, the inbound  roamer
may not receive calls and SMS from his home number in
this  case since the HPMN HLR does not allow
registration of the inbound  roamer at the VPMN.
[0087]For the HPMN that has no roaming relationship at
all with the VPMN,  the VPMN authentication for the
inbound roamers of HPMN need to be  explicitly turned
off first and the signaling messages are intercepted
so they  don't reach the HPMN. The inbound roamer who
is initially barred from  making and receiving calls
and SMS uses USSD (or SMS) to request the  prepaid
local number service. After requesting, the dynamic
CAMEL gateway  removes the barring on calls and SMS.
However, the inbound roamer may  not receive calls and
SMS from his home number in this case since the  HPMN
HLR does not allow registration of the inbound roamer
at the VPMN  



[0088]Alternatively, each inbound roamer may be
provided with a prepaid  local number first without
explicitly requesting. The call control may be
handled by the prepaid local account in that case.
[0089]ln all the methods, a prepaid local number
expires after a configurable  period of non-usage. A
configurable grace period is provided before the
number is sent back to the pool for new inbound
roamers. [0090]FIG. 11 illustrates a system used for
SMS delivery of an inbound  roamer in accordance with
an embodiment of the present invention. In  addition
to blocks described in FIG. 1, VPMN 102 includes a
SMSC 1102  coupled to a SMS relay 1104. Further, HPMN
104 includes SMSC 1106 that  communicates with SMS
relay 1104 via SS7 interface 106. To support  prepaid
local SMS of the inbound roamer for the prepaid local
number  service, since SMSC 1106 is configured on the
inbound roamer's mobile  station; monitoring block 108
(not shown) intercepts all SMS sent by the  inbound
roamer. If the recipient of the SMS is local, the
dynamic CAMEL  gateway sends the SMS to SMSC 1102 for
delivery and deducts the billing  21 WO 2006/121894
PCT/US2006/017481  against a local prepaid account
1108. Otherwise, the dynamic CAMEL  gateway sends the
SMS to SMSC 1106. [0091]If VPMN 102 is unable to
separate outbound SMS traffic at the  international
roaming links, monitoring block 108 intercepts all
E164 signaling  messages at the international roaming
links. If the SMSC addresses of the  HPMNs of inbound
roamers are known, VPMN GMSC/STP 112 may route  the
SCCP traffic CdPA of these SMSC addresses through the
prepaid local  number service. In all cases, SSN=8 in
the SCCP CdPA may be used to  redirect the SCCP
traffic through SMS-Relay box 1104. [0092]If VPMN 102
supports CAMEL phase 3, the dynamic CAMEL gateway  may
provide MO-SMS-CSI at VPMN VLRNMSC 114. When the VPMN
VMSC sends an SMS, the VPMN VMSC gets the trigger from
the VPMN VLR  and sends the control request to the
prepaid local number service to  determine the final
SMSC and SCCP CdPA destination. If the final SMSC is  



a local SMSC, CAMEL phase 3 SMS-CSI control deducts
billing amount from  the local prepaid account 1108.
[0093]FIG. 12 illustrates a system supporting a
prepaid local GPRS service in  accordance with an
embodiment of the present invention. The VPMN
comprises a local DNS 1202, a VPMN SGSN 1204, a GPRS
relay 1206, a  VPMN GGSN 1208 and prepaid account
1210. To support prepaid local  GPRS, monitoring block
108 intercepts all the GPRS traffic from an inbound
roamer. Local DNS 1202 for VPMN SGSN 1204 resolves all
APN DNS  request and points the Prepaid Local Number
(PLN) platform to VPMN  GGSN 1208. When a tunnel is
set up to the PLN, the PLN may have APN,  IMSI etc in
the set up message. Depending upon whether the APN is
HPMN  104 operator specific (e.g. blackberry, intranet
etc) or local (e.g. WAP, MMS,  Internet etc), the PLN
may choose to set up the tunnel to VPMN GGSN 1208  or
HPMN GGSN 1212. By default, the tunnel is set to HPMN
GGSN 1212. If  the APN is not home-operator specific,
the PLN may issue an external DNS  request on the APN
to get HPMN GGSN 1212 so that the tunnel set up
message may be relayed to the HPMN GGSN 1212. [0094]lf
VPMN SGSN 1204 supports CAMEL phase 3, the dynamic
CAMEL  gateway may insert MO-GPRS CSI to VPMN SGSN
1204. When VPMN  22 WO 2006/121894 PCT/US2006/017481
SGSN 1204 sends a packet, VPMN SGSN 1204 gets the
trigger and sends  the control request to the Prepaid
Local Number platform to determine  whether the final
packet should go to the HPMN GGSN 1212 or the local
VPMN GGSN 1208. If the tunnel is relayed to the VPMN
GGSN 1208, the  prepaid charging is done against local
prepaid account 1210 via the CAMEL  phase 3 GPRS-CSI
control. [0095]FIG. 13 illustrates a flow diagram of
an optimal routing service for an  inbound roamer in
accordance with an embodiment of the present
invention.  The optimal routing service allows a call
from a local or inbound roamer to  another inbound
roamer routed through the VPMN network without going
through the HPMN network. 



[0096]At step 1302, the monitoring block detects a
successful location update  at the CAMEL supporting
VPMN of the inbound roamer. The monitoring block
provides an inbound roamer record to the dynamic CAMEL
gateway at step  1304. The inbound roamer record
includes the IMSI of the inbound roamer,  the MO-CSI,
the MSISDN, the HPMN HLR, the VPMN VLR and the call-
barring info etc. The dynamic CAMEL gateway detects
that the inbound  roamer record does not contain the
MO-CSI of the inbound roamer. The  dynamic CAMEL
gateway provides the MO-CSI to the VPMN VLR of the
inbound roamer by sending a stand-alone MAP ISD
containing the MO-CSI  and IMSI to the VPMN VLR at
step 1306. [0097]When the inbound roamer (A) makes a
call, the VPMN VMSC/gsmSSF  issues CAP IDP containing
IMSI, the inbound roamer's number and the  called
party number to a VPMN gsmSCF at step 1308. The VPMN
gsmSCF  provides the routing number to the VPMN
VLR/VMSC using the roamers  database at step 1310. The
VPMN gsmSCF requests report basic call state  machine
from the VPMN gsmSSF at step 1312. At step 1314, the
VPMN  gsmSCF issues a Connect command to the VPMN
gsmSSF containing the  mobile station routing number.
Once the call is connected, the VPMN  gsmSSF issues
ERB (answer) command to enable the VPMN gsmSCF to
start accounting at step 1316. The VPMN gsmSCF
acknowledges the  command to start accounting for the
call at step 1318. When the call ends,  the VPMN
gsmSSF issues ERB (Disconnect) command to enable VPMN
23 WO 2006/121894 PCT/US2006/017481  gsmSCF to stop
accounting at step 1320. The VPMN gsmSCF uses a FCI
release call to create OR CDR at the VPMN gsmSSF. The
dynamic CAMEL  gateway may also check whether the
inbound roamer is subscribed to the  optimal routing
service or not. [0098]However, if the inbound roamer
is already equipped with the O-CSI, a  CAP relay may
handle the call via a CAP relay proxy back to the HPMN
gsmSCF. [0099]FIG. 14 illustrates a flow diagram of a
missed call alert service for an  



inbound roamer in accordance with an embodiment of the
present invention.  At step 1402, the monitoring block
detects a successful location update at the  CAMEL
supporting VPMN of the inbound roamer. The monitoring
block  provides an inbound roamer record to the
dynamic CAMEL gateway at step  1404. The inbound
roamer record includes the IMSI of the inbound roamer,
the MO-CSI, the MSISDN, the HPMN HLR, and the VPMN
VLR. The  dynamic CAMEL gateway detects that the
inbound roamer record does not  contain the MO-CSI of
the inbound roamer. The dynamic CAMEL gateway
provides the MO-CSI to the VPMN VLR of the inbound
roamer by sending a  stand-alone MAP ISD containing
the MO-CSI and IMSI to the VPMN VLR at  step 1406. The
trigger criteria for the O-CSI may be nothing for
CAMEL  phase 1, or any local number or any
international number in CAMEL phase 2  and plus.
[0100]When the inbound roamer (A) makes a call, the
dynamic CAMEL  gateway or VPMN gsmSCF get the call
control at step 1408. The dynamic  CAMEL gateway may
send the roamer's caller ID to the receiving party via
a  SMS if the receiving party misses the call, for
example, if the receiving party is  busy at step 1410.
However, it is feasible only if the receiving party is
able to  receive SMS. The dynamic CAMEL gateway may
also track the status of B- party to send the B-party
information to the A-party as soon as the B-party is
available at steps 1412 and 1414. This is achieved by
configuring a SMSC to  send MAP
report-SMS-delivery-report to the HPMN HLR of the
B-party so to  obtain MAP AlertSC from the HPMN HLR
when the B-party is reachable. [0101]Dynamic O-CSI
creation by the Dynamic Camel Gateway at the VPMN  VLR
to an inbound roamer also allows the VPMN to control
MO-calls by  24 WO 2006/121894 PCT/US2006/017481
inbound roamers of a HPMN for fraud analysis.
Parameters possibly of  interest to such analysis
include without limitation: long duration, frequency
and suspect locations.. [0102]Under such a fraud
analysis embodiment of the present invention, when  an
inbound roamer makes a call, the call control via CAP
IDP is sent to the  



Dynamic Camel Gateway which can be connected with, or
otherwise  comprise a Fraud Management System. The
Fraud Management System can  then reference an answer
event and disconnect event from the CAMEL
interactions between the switch and the Dynamic Camel
Gateway to monitor  and interrupt the call if duration
is too long or frequency is too many for the  same
subscriber at the place. The Fraud System can also
immediately report  suspect usage to HPMN. [0103]A
computer usable medium provided herein includes
computer usable  program code, which when executed
generates a Mobile Originating  Customized
Applications for Mobile network Enhanced Logic (CAMEL)
Subscriber Information (MO-CSI) of an inbound roamer.
The computer usable  medium further includes a
computer usable program code for storing at least  one
inbound roamer record. The inbound roamer record
comprises at least  the International Mobile
Subscriber Identity (IMSI) of the inbound roamer. The
computer usable medium further includes computer a
usable program code  for detecting whether generation
of the MO-CSI is required for the inbound  roamer. The
computer usable medium further includes a computer
usable  program code for generating the MO-CSI of the
inbound roamer based on at  least a CAMEL phase
supported by a Home Public Mobile Network (HPMN),  if
the generation of the MO-CSI is required. The computer
usable medium as  provided herein further includes a
computer usable program code for  provisioning at
least the generated MO-CSI at a Visited Public Mobile
Network  (VPMN) Visited Location Register (VLR).
[0104]The components of Call Control System for
Inbound Roamers (CCSIR)  described above include any
combination of computing components and  devices
operating together. The components of the CCSIR may
also be  components or subsystems within a larger
computer system or network. The  CCSIR components may
also be coupled with any number of other  25 WO
2006/121894 PCT/US2006/017481  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 CCSIR. [01051It 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.
[0106]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  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.
[01071The above description of illustrated embodiments
of the CCSIR is not  intended to be exhaustive or to
limit the CCSIR to the precise form disclosed.  While
specific embodiments of, and examples for, the CCSIR
are described  herein for illustrative purposes,
various equivalent modifications are possible  within
the scope of the CCSIR, as those skilled in the art
will recognize. The  teachings of the CCSIR provided
herein may be applied to other processing  26 WO
2006/121894 PCT/US2006/017481  



systems and methods. They may not be limited to the
systems and methods  described above. [0108]The
elements and acts of the various embodiments described
above  may be combined to provide further embodiments.
These and other changes  may be made to the CCSIR in
light of the above detailed description. Other
Variations [0109]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 generating and
provisioning the CSI of an inbound roamer in  a
wireless communication network, who has moved onto a
VPMN and is  detected as being registering with the
VPMN. 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 now  been disclosed. For
example, while in the described embodiments, the
present invention is implemented primarily from the
point of view of GSM  mobile networks, 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. [0110]The examples under the present
invention, detailed in the illustrative  examples
contained here, are described using terms and
constructs drawn  largely from GSM mobile telephony
infrastructure. However, use of these  examples should
not be interpreted to limiting the invention to those
media.  The capabilities of the visited or
non-accustomed network may 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; (ii) 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  



27 WO 2006/121894 PCT/US2006/017481  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.  [01111In describing certain
embodiments of dynamic CSI generation 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
may 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 may be
for text, video, pictures or other  communicated data.
28 WO 2006/121894 PCT/US2006/017481  Technical
references GSM 902 on MAP specification  GSM 340 on
SMS GSM 378 on CAMEL GSM 978 on CAMEL Application
Protocol GSM 379 on CAMEL Support of Optimal Routing
(SOR)  GSM 318 on CAMEL Basic Call Handling 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.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.  29 WO 2006/121894
PCT/US2006/017481  APPENDIX Acronym Description  BCD
Binary Coded Decimal  CAP CAMEL Application Part CAMEL
Customized Applications for Mobile network Enhanced
Logic  CB Call Barring CC Country Code CLI Calling
Line Identification  CON IN/CAMEL Connect CSI CAMEL
Subscription Information  CUE IN/CAMEL Continue DPC
Destination Point Code ERB Event Report Basic call
state machine  FCI Furnish Charging Information GGSN
Gateway GPRS Support Node  GMSC-H HPMN Gateway MSC
GPRS General Packet Radio Service  GPRS-CSI GPRS CSI 



gsmSCF GSM service control function  gsmSSF GSM
service switch function  HLR Home Location Register
HLR-H HLR from HPMN HPMN Home Public Mobile Network
IDP Initial Detection Point IN/CAP message  IMSI
International Mobile Subscriber Identifier  IN
Intelligent Network ISD Insert Subscriber Data  ISUP
ISDN User Part LUP MAP Location Update  MAP Mobile
Application Part  ME Mobile Equipment  MNC Mobile
Network Code 30 WO 2006/121894 PCT/US2006/017481  MSC
Mobile Switch Center MSISDN Mobile Subscriber ISDN
MSRN Mobile Station Roaming Number  NDC National
Destination Code  O-CSI Originating CSI ODB Operator
Determined Barring  PLN Prepaid Local Number RRB
Request Report Basic call state machine  SCCP Signal
Connection Control Part SCP Service Control Point SGSN
Service GPRS Support Node  SPC Signal Point Code SRI
Send Routing Information SRI-SM Send Routing
Information for Short Message  SS7 Signaling System 7
SS-CSI Supplementary Service CSI  



STP Signal Transfer Point  STP-H HPMN STP T-CSI
Terminating CSI USSD Unstructured Supplementary
Service Data  VLR Visited Location Register VLR-V VLR
from VPMN VMSC Visited Mobile Switch Center  VMSC-V
VMSC from VPMN VPMN Visited Public Mobile Network
VT-CSI Visiting network Terminating CSI  31 WO
2006/121894 PCT/US2006/017481  CLAIMS  What is claimed
is: 1. A system for generating a Mobile Originating
Customized Applications  for Mobile network Enhanced
Logic (CAMEL) Subscriber Information (MO- CSI) of an
inbound roamer, the system comprising: a roamers'
database to store at least one inbound roamer record,
wherein the inbound roamer record comprises at least
the International  Mobile Subscriber Identity (IMSI)
of the inbound roamer; a detection block to detect
whether generation of the MO-CSI is  required for the
inbound roamer; a MO-CSI generation block to generate
the MO-CSI of the inbound  roamer based on at least a
CAMEL phase supported by a Home Public  Mobile Network
(HPMN), if the generation of the MO-CSI is required;
and a provisioning block to provision at least the
generated MO-CSI at a  Visited Public Mobile Network
(VPMN) Visited Location Register (VLR). 2. The system
of claim 1, further comprising a monitoring block to
monitor  Mobile Application Part (MAP) transaction
messages between the VPMN  VLR/ Visited Mobile Switch
Center (VMSC) and a Home Public Mobile  Network (HPMN)
Home Location Register (HLR) and store at least the
IMSI of  the inbound roamer in the roamers database. 



3. The system of claim 2, wherein the MAP transaction
message  comprises a MAP Location Update (LUP). 4. The
system of claim 2, wherein the monitoring block is
communicatively coupled to the roamers database using
a protocol selected  from the group consisting of
Transmission Control Protocol (TCP) and Internet
Protocol (IP). 5. The system of claim 1, further
comprising a CAMEL support  identification block to
identify the phase of CAMEL supported by the HPMN.  32
WO 2006/121894 PCT/US2006/017481  6. The system of
claim 5, wherein the CAMEL support identification
logic comprises a CAMEL support database maintaining
information of the CAMEL  phases supported by at least
one HPMN. 7. The system of claim 1, wherein the MO-CSI
comprises a service key  and an address of a Global
System for Mobile communication Service Control
Function (gsmSCF). 8. The system of claim 1, wherein
the inbound roamer record further  includes a Mobile
Station International Subscriber Directory Number
(MSISDN), a HPMN HLR, a VPMN VLR, HPMN supported CAMEL
phases  and CSIs. 9. The system of claim 1, wherein
the detection block is configured to  identify whether
the MO-CSI of the inbound roamer is defined in the
inbound  roamer record provided by the monitoring
block in response to a successful  Location Update
(LUP) of the inbound roamer. 1O.The system of claim 1,
wherein the MO-CSI generation block is  configured to
generate MO-CSI comprising at least one of a O-CSI, a
TDP- Criteria for O-CSI, a Supplementary Service
(SS)-CSI, and a Translation  Information Flag
(TIF)-CSI, if the HPMN is identified to support one of
CAMEL  phase 1 and CAMEL phase 2. 11.The system of
claim 1, wherein the MO-CS) generation block is
configured to generate MO-CSI comprising at least one
of a O-CSI, a TDP- Criteria for O-CSI, a Dialled
service (D)-CSI, a SS-CSI, a Visiting network  



Terminating (VT)-CSI, a TDP-Criteria for VT-CSI, a
Short Mobile Service  (SMS)-CSI, a Mobility management
(M)-CSI, and a TIF-CSI, if the HPMN is  identified to
support CAMEL phase 3. 33 WO 2006/121894
PCT/US2006/017481  12. The system of claim 1, wherein
the provisioning block is configured to send a
stand-alone Mobile Application Part (MAP) Insert
Subscriber Data  (ISD) to provision at least the
generated MO-CSI of the inbound roamer to the  VPMN
VLR. 13. The system of claim 12, wherein the MAP ISD
is issued using the IMSI  of the inbound roamer.
14.The system of claim 1, further comprising a service
node for  implementing call control services for the
inbound roamer. 15. The system of claim 14, wherein
the service node is a gsmSCF. 16. The system of claim
14, wherein the service node provides call control
services for at least one of a short code dialing
service, a misdialed digits  correction service, a
Calling Line Identification (CLI) guarantee, a
pre-paid  local number service, a missed call alert
service, and an optimal routing  service for the
inbound roamer. 17. The system of claim 14, wherein
the system is coupled to at least one  VMSC of the
VPMN, wherein the VPMN VMSC is configured to transfer
a call  control from the inbound roamer to the service
node. 18.The system of claim 17, wherein a global
system for mobile  communication service switching
function (gsmSSF) is integrated with the  VPMN VMSC.
19.A method of generating a Mobile Originating
Customized Applications  for Mobile network Enhanced
Logic (CAMEL) Subscriber Information (MO- CSI) of an
inbound roamer, the method comprising: storing at
least one inbound roamer record, wherein the inbound
roamer record comprises at least the International
Mobile Subscriber  Identity (IMSI) of the inbound
roamer; 34 



WO 2006/121894 PCT/US2006/017481  detecting whether
generation of the MO-CSI is required for the  inbound
roamer; generating the MO-CSI of the inbound roamer
based on at least a  CAMEL phase supported by a Home
Public Mobile Network (HPMN), if the  generation of
the MO-CSI is required; and provisioning at least the
generated MO-CSI at a Visited Public Mobile  Network
(VPMN) Visited Location Register (VLR). 20. The method
of claim 19, further comprising monitoring Mobile
Application Part (MAP) transaction messages between
the VPMN VLR/  Visited Mobile Switch Center (VMSC) and
a Home Public Mobile Network  (HPMN) Home Location
Register (HLR) and storing at least the IMSI of the
inbound roamer in the roamers database. 21. The method
of claim 19, wherein the MAP transaction message
comprises a MAP Location Update (LUP). 22. The method
of claim 19, wherein the MO-CSI comprises a service
key  and an address of a Global System for Mobile
communication (GSM) Service  Control Function (SCF).
23. The method of claim 19, further comprising
identifying the phase of  CAMEL supported by the HPMN.
24. The method of claim 19, further comprising
maintaining information of  the CAMEL phases supported
by at least one HPMN. 25.The method of claim 19,
wherein the inbound roamer record further  includes a
Mobile Station International Subscriber Directory
Number  (MSISDN), a HPMN HLR, a VPMN VLR, HPMN
supported CAMEL phases  and CSIs. 35 WO 2006/121894
PCT/US2006/017481  26. The method of claim 19, wherein
detecting comprises identifying whether the MO-CSI of
the inbound roamer is defined in the inbound roamer
record in response to a successful Location Update
(LUP) of the inbound  roamer. 



27. The method of claim 19, wherein the MO-CSI
comprises at least one of  O-CSI, TDP-Criteria for
O-CSI, Supplementary Service (SS)-CSI, and
Translation Information Flag (TIF)-CSI, if the HPMN is
identified to support  one of CAMEL phase 1 and CAMEL
phase 2. 28. The method of claim 19, wherein the
MO-CSI comprises at least one of  O-CSI, TDP-Criteria
for O-CSI, Dialled service (D)-CSI, SS-CSI, Visiting
network Terminating (VT)-CSI, TDP-Criteria for VT-CSI,
Short Mobile Service  (SMS)-CSI, Mobility management
(M)-CSI, General Packet Radio Service  (GPRS)-CSI, TDP
Criteria for GPRS-CSI, and TIF-CSI, if the HPMN is
identified to support CAMEL phase 3. 29. The method of
claim 19, wherein provisioning comprises sending a
stand-alone Mobile Application Part (MAP) Insert
Subscriber Data (ISD) to  provision at least the
generated MO-CSI of the inbound roamer to the VPMN
VLR. 30.The method of claim 29, wherein issuing the
MAP ISD is done using  the IMSI of the inbound roamer.
31. The method of claim 19, further comprising
implementing the call  control services for the
inbound roamer. 32.The method of claim 31, wherein
transferring the call control is done  via a CAMEL
Application Part (CAP) Initiation Detection Point
(IDP). 36 WO 2006/121894 PCT/US2006/017481  33. The
method of claim 19, further comprises issuing a long
number translation when the called number by the
inbound roamer is a short-code,  wherein the issuing
is performed by a service node. 34. The method of
claim 19, further comprises issuing a corrected number
translation when the called number by the inbound
roamer is an invalid  number, wherein the issuing is
performed by a service node. 35. The method of claim
19, further comprises modifying the call control
capability of the inbound roamer for a pre-paid local
number service. 36. The method of claim 19, further
comprises issuing a prepaid local  number to the
inbound roamer when the call control of the inbound
roamer is  



passed to a service node. 37. The method of claim 19,
further comprises determining whether a local  prepaid
account of the inbound roamer is to be debited for the
call or not. 38. The method of claim 19, further
comprises determining whether one of  a HPMN number
and the pre-paid local number is to be displayed as a
caller  ID to a receiving party. 39. The method of
claim 19, further comprises issuing a Mobile
Subscriber  Roaming Number (MSRN) to the VPMN VMSC for
optimally routing the call  from the inbound roamer,
wherein the issuing is performed by a service node.
40. The method of claim 19, further comprises issuing
a routing number to  the VPMN VMSC for a calling line
identification guarantee (CLI) of the  inbound roamer,
wherein the issuing is performed by a service node.
41. The method of claim 19, further comprises
providing a missed call alert  to a receiving party,
wherein the providing the missed call alert is
performed  by a service node. 37 WO 2006/121894
PCT/US2006/017481  42. The method of claim 19, further
comprises configuring at least one VPMN VMSC to
transfer the call control of the inbound roamer to the
service  node for fraud management. 43.A computer
program product comprising a computer useable medium
including a computer usable program code for
generating a Mobile Originating  Customized
Applications for Mobile network Enhanced Logic (CAMEL)
Subscriber Information (MO-CSI) of an inbound roamer,
the computer  program product comprising: a computer
usable program code for storing at least one inbound
roamer record, wherein the inbound roamer record
comprises at least the  International Mobile
Subscriber Identity (IMSI) of the inbound roamer; a
computer usable program code for detecting whether
generation  of the MO-CSI is required for the inbound
roamer; a computer usable program code for generating
the MO-CSI of the  inbound roamer based on at least a
CAMEL phase supported by a Home  



Public Mobile Network (HPMN), if the generation of the
MO-CSI is  required; and a computer usable program
code for provisioning at least the  generated MO-CSI
at a Visited Public Mobile Network (VPMN) Visited
Location Register (VLR). 44. The computer program
product of claim 43, further comprising a  computer
usable program code for monitoring Mobile Application
Part (MAP)  transaction messages between the VPMN VLR/
Visited Mobile Switch Center  (VMSC) and a Home Public
Mobile Network (HPMN) Home Location Register  (HLR)
and storing at least the IMSI of the inbound roamer in
the roamers  database. 45. The computer program
product of claim 43, further comprising a  computer
usable program code for identifying the phase of CAMEL
supported  by the HPMN. 38 WO 2006/121894
PCT/US2006/017481  46.The computer program product of
claim 43, further comprising a computer usable program
code for maintaining information of the CAMEL  phases
supported by at least one HPMN. 47. The computer
program product of claim 43, further comprising a
computer usable program code for identifying whether
the MO-CSI of the  inbound roamer is defined in the
inbound roamer record provided by a  monitoring block
in response to a successful Location Update (LUP) of
the  inbound roamer. 48.The computer program product
of claim 43, wherein the computer  usable program code
for the step of generating comprises a computer usable
program code for generating MO-CSI comprising at least
one of O-CSI, TDP- Criteria for O-CSI, Supplementary
Service (SS)-CSI, and Translation  Information Flag
(TIF)-CSI, if the HPMN is identified to support one of
CAMEL  phase I and CAMEL phase 2. 49. The computer
program product of claim 43, wherein the computer
usable program code for the step of generating
comprises a computer usable  



program code for generating MO-CSI comprising at least
one of O-CSI, TDP- Criteria for O-CSI, Dialled service
(D)-CSI, SS-CSI, Visiting network  Terminating
(VT)-CSI, TDP-Criteria for VT-CSI, Short Mobile
Service (SMS)- CSI, Mobility management (M)-CSI,
General Packet Radio Service (GPRS)- CSI, TDP Criteria
for GPRS-CSI, and TIF-CSI, if the HPMN is identified
to  support CAMEL phase 3. 50. The computer program
product of claim 43, wherein the computer  usable
program code for provisioning comprises a computer
usable program  code for sending a stand-alone Mobile
Application Part (MAP) Insert  Subscriber Data (ISD)
to provision at least the generated MO-CSI of the
inbound roamer to the VPMN VLR. 39 WO 2006/121894
PCT/US2006/017481  51.The computer program product of
claim 43, further comprising a computer usable program
code for implementing call control services for the
inbound roamer. 52. The computer program product of
claim 43, further comprising a  computer usable
program code for issuing a long number translation
when the  called number by the inbound roamer is a
short-code, wherein the issuing is  performed by a
service node. 53. The computer program product of
claim 43, further comprising a  computer usable
program code for issuing a corrected number
translation  when the called number by the inbound
roamer is an invalid number, wherein  the issuing is
performed by a service node. 54. The computer program
product of claim 43, further comprising a  computer
usable program code for modifying the call control
capability of the  inbound roamer for a pre-paid local
number service. 55. The computer program product of
claim 43, further comprising a  computer usable
program code for issuing a prepaid local number to the
inbound roamer when the call control of the inbound
roamer is passed to a  service node. 56. The computer
program product of claim 43, further comprising a  



computer usable program code for determining whether a
local prepaid  account of the inbound roamer is to be
debited for the call or not. 57. The computer program
product of claim 43, further comprising a  computer
usable program code for determining one of a HPMN
number and  the prepaid local number is to be
displayed as a caller ID to a receiving party. 58. The
computer program product of claim 43, further
comprising a  computer usable program code for issuing
a Mobile Subscriber Roaming  40 WO 2006/121894
PCT/US2006/017481  Number (MSRN) to the switching
center for optimally routing the call from the
inbound roamer, wherein the issuing is performed by a
service node. 59. The computer program product of
claim 43, further comprising a  computer usable
program code for issuing a routing number to the VPMN
VMSC for a calling line identification guarantee (CLI)
of the inbound roamer,  wherein the issuing is
performed by a service node. 60.The computer program
product of claim 43, further comprising a  computer
usable program code for providing a missed call alert
to a receiving  party, wherein the providing the
missed call alert is performed by a service  node. 61.
The computer program product of claim 43, further
comprising a  computer usable program code for a
computer usable program code for  configuring at least
one switching center of the VPMN to transfer a call
control  of the inbound roamer to a service node. 62.A
system for generating a Mobile Originating Customized
Applications  for Mobile network Enhanced Logic
(CAMEL) Subscriber Information (MO- CSI) of an inbound
roamer, the system comprising: a roamers database to
store at least one inbound roamer record,  wherein the
inbound roamer record comprises at least the
International  Mobile Subscriber Identity (IMSI) of
the inbound roamer; a detection block to detect
whether a VPMN Intelligent Network (IN)  trigger
profile generation block is required for the inbound
roamer; and a provisioning block to provision at least
the generated MO-CSI at a'  



Visited Public Mobile Network (VPMN) Visited Location
Register (VLR). 63. The system of claim 61, wherein
the detection block is configured to  identify whether
the VPMN Intelligent Network (IN) trigger profile of
the  inbound roamer is defined in the inbound roamer
record provided by the  41 WO 2006/121894
PCT/US2006/017481  monitoring block in response to a
successful Location Update (LUP) of the  inbound
roamer. 64. The system of claim 61, wherein the
provisioning block is configured to  send a
stand-alone Mobile Application Part (MAP) Insert
Subscriber Data  (ISD) to provision at least the VPMN
Intelligent Network (IN) trigger profile of  the
inbound roamer to the VPMN VLR. 65.A method of
generating a Mobile Originating Customized
Applications  for Mobile network Enhanced Logic
(CAMEL) Subscriber Information (MO- CSI) of an inbound
roamer, the method comprising: storing at least one
inbound roamer record, wherein the inbound  roamer
record comprises at least the International Mobile
Subscriber  Identity (IMSI) of the inbound roamer;
detecting whether generation of the VPMN Intelligent
Network (IN)  trigger profile is required for the
inbound roamer; generating the VPMN Intelligent
Network (IN) trigger profile of the  inbound roamer if
required; and provisioning at least the generated
MO-CSI at a Visited Public Mobile  Network (VPMN)
Visited Location Register (VLR). 66.The method of
claim 65, wherein provisioning comprises sending a
stand-alone Mobile Application Part (MAP) Insert
Subscriber Data (ISD) to  provision at least the VPMN
Intelligent Network (IN) trigger profile of the
inbound roamer to the VPMN VLR. 42 


