
;yze3e]ZF6.T@K+ SERVICE CONTROL APPARATUS, FORWARDING SWITCHING
EQUIPMENT,SERVICE CONTROL SYSTEM,AND SERVICE CONTROL METHOD BACKGROUND OF
THE INVENTION 5 Field of the Invention The present invention relates to
service control apparatus,forwardingswitchingequipment, a service control
system, and a service control method. Related Background Art 10
Conventionally, the CAMEL (Customized Applications for Mobile Enhanced
Logic) services including incoming-call forwarding and international
roaming were proposed as IN (Intelligent Network) services in 3GPP (The 3rd
Generation Partnership Project). When the incoming-call forwarding 15
process is carried out by use of the CAMEL services, there are cases where
charge accounts of communication fees and/or connection conditions are
different between a section from an originator to a forwarding point (first
leg) and a section from the forwarding point to a destination (second leg).
20 In such cases, in order to implement seamless connection between the
first leg and the second leg, it is necessary to effect the interwork
(equivalent to interworking) using ISUP (ISDN User Part) . Since ISUP is
the known, common data part, the detailed description thereof is omitted
herein, 25 but it is one of the user parts for which the procedure for
implementing ISDN by the common channel signaling system    is defined in
the functional configuration model of Signaling System No. 7. SUMMARY OF
THE INVENTION In the above prior art, however, an MSC (Mobile 5 Switching
Center) as a forwarding switching center transmits all parameters on a
signal received from the originating switching center, independent of types
of services, to an SCP (Service Control Point) as a service control
apparatus. Then the SCP rewrites the parameters according to individual 10
service conditions and transmits the rewritten parameters to a receiving
MSC, thereby implementing the ISUP interwork. There was thus concern that
the volume o f data ( a . g . , control signals) transmitted and received
between MSC and SCP became so large as to lower the throughput (
substantial 15 volume of data transmitted per unit time). Furthermore,
parameter deleting capability in SCP is unprescribed in the 3GPP-based
CAMELservices. For this reason,it was difficult to apply the ISUP interwork
requiring deletion of any unnecessary parameter, to systems consisting of
MSC and SCP. 20 The present invention has been accomplished in view of the
above problem and an object of the invention is to implement efficient call
processing while preventing increase in the volume of data transmitted and
received between the service control apparatus (equivalent to SCP) 25 and
the forwarding switching center (equivalent to MSC). In order to solve the
above problem, a service control 2 



apparatus according to the present invention is a service control apparatus
(SCP) comprising notifying means for, on the occasion of providing a
service utilizing ISUP interwork between a first leg defined between an
originating switching 5 center and a call-forwarding switching center
(forwarding MSC) and a second leg defined between the forwarding switching
center and a call-receivingswitching center(receiving MSC), notifying the
forwarding switching center of interwork pattern identification information
corresponding to a 10 category of the service. A forwarding switching
center according to the present invention is forwarding switching equipment
for transmitting and receiving data to and from the aforementioned service
control apparatus, the forwarding switching equipment 15 comprising:
storage means for storing an interwork pattern in which a parameter
received from the originating switching center is correlated with a process
to the parameter, for every interwork pattern identification information;
and processing means for performing the process to the parameter 20 with
reference to the interwork pattern corresponding to the interwork pattern
identification information notified of by the notifying means of the
service control apparatus . The invention may also be applied to
construction of a service control system comprising the aforementioned 25
service control apparatus and the aforementionedforwarding switching
equipment and configured to implement 3   communication between the service
control apparatus and the forwarding switching equipment. A service control
method according to the present invention is a service control method
comprising a 5 notification step wherein, on the occasion of providing a
service utilizing ISUP interwork between a first leg defined between an
originating switching center and a call-forwarding switching center
(forwarding MSC) and a second leg defined between the forwarding switching
center and a call-receiving 10 switching center(receiving MSC),aservice
control apparatus (SCP) notifies the forwarding switching center of
interwork pattern identification information corresponding to a category of
the service. Another service control method according to the present 15
invention is a service control method comprising a processing step wherein
a call-forwarding switching center comprising storage means storing an
interwork pattern in which a parameter received from an originating
switching center is correlated with a process to the parameter, for every
20 interwork pattern identification information, performs the process to
the parameter with reference to the interwork pattern corresponding to the
interwork pattern identification information notified of by a service
control apparatus. 25 According to these aspects of the invention, the
service control apparatus transmits to the forwarding switching 4   



center, the identification information of an interwork pattern which the
forwarding switching center is instructed to use. The forwarding switching
center performs each parameter process with reference to the interwork
pattern 5 specified by the identification information. Namely, the
processes to parameters, e.g., "abandon and then generate," "transmit,"
etc., are not executed on the service control apparatus side but executed
on the forwarding switching center side. 10 . For this reason, the
forwarding switching center does not have to transmit any of the parameters
on the signal received from the originating switching center, to the
service control apparatus. This decreases the volume of data transmitted
and received between the forwarding switching 15 center and the service
control apparatus on the occasion of implementing the ISUP interwork and
suppresses the drop of throughput in the system. As a consequence, it
becomes feasible to effect efficient call processing while preventing the
increase in the volume of data transmitted and received 20 between the
service control apparatus and the forwarding switching center. The present
invention will become more fully understood from the detailed description
given herein below and the accompanying drawings which are given by way of
illustration 25 only, and thus are not to be considered as limiting the
present invention. 5   Further scope of applicability of the present
invention will become apparent from the detailed description given
hereinafter. However, it should be understood that the detailed description
and specific examples, while indicating 5 preferred embodiments of the
invention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed description. 10
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a conceptual diagram showing
the configuration of the service control system. Fig. 2 is a diagram
conceptually showing a data storage example of the interwork pattern table.
15 Fig. 3 is a diagram conceptually showing a data storage example of the
service table. Fig. 4 is a flowchart for explaining the operation of 



the service control system. Fig. 5A is a diagram showing the parameters
before 20 mapping and Fig. 5B a diagram showing the parameters after
mapping. DESCRIPTION OF THE PREFERRED EMBODIMENTS An embodiment in which
the present invention is applied to the incoming-call forwarding service
being one of the 25 IN services will be described below in detail with
reference to the accompanying drawings. 6   First, a configuration will be
described. Fig. 1 is a conceptual diagram showing the overall configuration
of service control system 1 in the present embodiment . As shown in Fig. 1,
the service control system 1 is comprised of at 5 least forwarding MSC
(Mobile Switching Center) 20 and SCP (Service Control Point) 30. The
forwarding MSC 20 and SCP 30 are wired to each other so as to be able to
transmit and receive various data between them. The forwarding MSC 20 is
wired to originating switching center 10 and to receiving 10 MSC 40. The
originating switching center 10 puts parameters A to D on an IAM (Initial
Address Message) and transmits it to the forwarding MSC 20. The IAM is a
connect request signal being one of the ISUP messages. 15 The originating
switching center 10 receives an ACM (Address Complete Message) and an ANM
(ANswer Message) from the forwarding MSC 20. The ACM is one of the ISUP
messages and a signal notifying that a route of switching equipment to a
correspondent has been specified. The ANM is one of 



20 the ISUP message and a signal notifying that a communicable state with
the correspondent was established. The forwarding MSC 20 (corresponding to
the forwarding switching center) has an interwork pattern table 21
(corresponding to the storage means) inside. Fig. 2 is a 25 diagram showing
a data storage example of the interwork pattern table 21 . As shown in Fig.
2, the interwork pattern 7   table 21 is comprised of interwork patterns
21a, 21b, and 21c corresponding to respective interwork pattern numbers #l,
#2, and #3 (corresponding to the interwork pattern identification
information). 5 Furthermore, the interwork pattern 21a is comprised of
parameter area 2l1 and parameter process area 212, in which parameters and
parameter processes are stored in correlation with each other. The
parameter area 211 stores parameters (e. g., A, B, C, D, E) that can be
transmitted 10 from the originating switching center 10, and the parameter
process area 212 stores types of processes (e.g., "abandon and then
generate," "transmit," "abandon," "receive from SCP") to be executed to the
corresponding parameters. Specifically, for example, the parameter A is a
15 parameter for display of connection characteristics and can be further
separated into a satellite connection display parameter A1, a continuity
check display parameter A2, an echo canceller display parameter A3, and so
on. Likewise, the parameter B is a parameter for display of forward call,
20 and may be further separated into a national/international call display
parameter B1, an end-to-end connection display parameter B2, an
interconnection display parameter B3, an end-to-end information display
parameter B4, an ISUP1 link display parameter B5, an ISUP1 link choice
display parameter 25 B6, an ISDN access display parameter B7, and an SCCP
method display parameter B8. 8   Furthermore, the parameters C, D, and E
are an originating user class parameter, a communication route request
display parameter, and a terminating number parameter, respectively. In
addition to the above 5 parameters, the other parameters assumed in the
incoming-call forwarding service include those of calling line identity,
redirection number, call forwarding information, first called party number,
access transport, user service information, generic number, charge area
information,caller 10 ID non-display reason, additional user class, carrier
information transport, and so on. 



The forwarding MSC 20 is provided with a parameter processor 22
(corresponding to the processing means). The parameter processor 22 selects
an interwork pattern to be 15 referred to, based on the interwork pattern
number out of #1, #2, and #3, which was notified of by SCP 30. Then the
parameter processor 22 performs the parameter processes corresponding to
the respective parameters A-E, with reference to the selected interwork
pattern. 20 The forwarding MSC 20 receives the IAM from the originating
switching center 10 and sends the ACM and ANM to the originating switching
center 10. The forwardingMSC 20 transmits an InitialDP (Detection Point) to
the SCP 30 and receives a Connect from the SCP 25 30. The InitialDP herein
is a control signal being one of CAP (CAMEL Applications Part) signals
compliant with the 9   CAMEL control signaling system. The Connect is one
of the CAP signals and a signal notifying the MSC of an interwork pattern
number and a parameter. Furthermore, the forwarding MSC 20 transmits an IAM
5 to the receiving MSC 40 and receives an ACM and an ANM from the receiving
MSC 40. The SCP 30 (corresponding to the service control apparatus) is
provided with at least service table 31 and pattern notifying unit 32. 10
Fig. 3 is a diagram showing a data storage example of the service table 31.
As shown in Fig. 3, the service table 31 is comprised of service category
area 31a and interwork pattern number area 31b, in which service categories
and interwork pattern numbers are stored in correlation with 15 each other.
The service category area 31a stores categories of services (e. g.,
"incoming-call forwarding service," "international roaming service,"...)
that can be provided in the service control system 1. 20 The interwork
pattern number area 31b stores as "interwork pattern numbers"
identification information ( a . g. , "#l, " "#2, " "#3, " . . . ) that can
uniquely specify the interwork pattern which the forwarding MSC 20 is
instructed to refer to. 25 Some service categories stored in the service
category area 31a can be further segmentalized according to conditions 10
of the ISUP interwork for provision of corresponding services. The
incoming-call forwarding service can be categorized, for example, into
cases where theincoming-call destination is an international carrier, a PHS
(Personal 5 Handyphone System) , or a caller-paying pocket pager, in view
of the incoming-call destination. When the SCP 30 receives the InitialDP
from the 



forwarding MSC 20, the pattern notifying unit 32 determines the foregoing
interwork pattern number and parameter 10 according to the service category
and transmits the Connect therewith to the forwarding MSC 20. This notifies
the forwarding MSC 20 of the interwork pattern to which the forwardingMSC
20 is to refer, and the parameter used according to necessity as well. 15
The receiving MSC 40 (corresponding to the receiving switching center)
receives the IAM from the forwarding MSC 20 and sends the ACM and ANM to
the forwarding MSC 20. The operation of the service control system 1
according to the present invention will be describedbelow. In addition 20
thereto, each of steps being the components of the service control method
according to the present invention will be described. The operation will be
described based on the premise of notation that the parameters A, B, C, and
D having their respective values a, b, c, and d are denoted by A(a) , 25 B
(b) , C (c) , and D (d) . Fig. 4 is a flowchart for explaining the service
control processing executed by the service 11   control system 1. In S1,
the forwardingMSC 20 receives the IAM containing the parameters A(a)-D(d),
which was transmitted from the originating switching center 10. 5 In S2,
the forwarding MSC 20 transmits the foregoing InitialDP to the SCP 30. In
S3, the SCP 30 determines the category of the service to be started, based
on the InitialDP received in S2, and selects and extracts an interwork
pattern number from the 10 service table 31 on the basis of the
determination result. The step S3 may be configured so that the SCP 30
first determines whether the ISUP interwork is necessary, on the basis of
the service category, and so that, only when it is determined that the ISUP
interwork is necessary, the 15 interwork pattern number is selected and
extracted. In S4, the SCP 30 notifies the forwarding MSC 20 of the
interwork pattern number extracted in S3 ( #1 in the example of Fig. 4) and
a parameter (E(e) in the example of Fig. 4) through the Connect. 20 In S5,
the forwarding MSC 20 executes the interwork corresponding to the interwork
pattern number notified of in S4 . Namely, the forwarding MSC 20 refers to
the interwork pattern table 21 and maps the parameters for the zone between
forwarding MSC 20 and SCP 30 (hereinafter referred to as 25 "first leg" )
to those for the zone between SCP 30 and receiving MSC 40 (hereinafter
referred to as "second leg") with 12 



reference to the interwork pattern table 21 (parameter conversion). An
example of the mapping of parameters A-D from the first leg to the second
leg will be described below in more 5 detail with reference to Fig. 2, Fig.
5A, and Fig. 5B. As shown in Fig. 5A, the parameters A-D before the mapping
have their respective values a-d. For example, it is determined that the
parameter process to A(a) is "abandon and then generate" with reference to
the interwork pattern 21a. 10 Accordingly, as shown in Fig. 5B, the
forwarding MSC 20 abandons the value a and then generates a value a' as a
substitute. Subsequently, concerning the parameters B (b) and C (c) , the
parameter processes thereto both are "transmit." 15 Therefore, the existing
values b, c are retained as values after the mapping. Since the parameter
process to the parameter D (d) is "abandon, " the forwarding MSC 20 deletes
the parameter D (d) . As a consequence, the value d will not be transported
to the receivingMSC 40 . The parameter process 20 to the parameter E (e) is
"receive from SCP." Therefore, the parameter E(e) received from SCP 30 in
S4 is newly added to the parameters after the mapping. In S6, the
parameters A(a'), B(b), C(c), and E(e) resulting from the mapping by the
forwarding MSC 20 in S5 25 are transported to the receiving MSC 40. This
permits the forwarding MSC 20 to be connected to the receiving MSC 40 13
through these parameters. In S7 and S8, the receiving MSC 40 sends the ACM
and ANM to the forwarding MSC 20. In S9 and S10, the forwarding MSC 20
sends the ACM and 5 ANM to the originating switching center 10. In the
service control system 1 according to the present invention, as described
above, when the SCP 30 receives the InitialDP from the forwarding MSC 20,
the SCP 30 selects the identification number of the interwork pattern and
the 10 parameter that the forwarding MSC 20 will necessitate on the
occasion of executing the ISUP interwork, and then notifies the forwarding
MSC 20 of them. The forwarding MSC 20 acquires the interwork pattern
corresponding to the interwork pattern number thus notified of, from the
interwork 15 pattern table 21 and performs the mapping of the parameters
while adequately adding the parameter notified of. This mapping completes
the connection based on the incoming-call forwarding service (ISUP
interwork) between the forwarding MSC 20 and the receiving MSC 40. 20 In
the service control system 1 in the present embodiment, the parameter
processes are not executed in SCP 30 but executed in the forwarding MSC 20.
For this reason, the forwarding MSC 20 does not have to transmit any of the
parameters A(a)-D(d) on the signal received from the 25 originating
switching center 10, to the SCP 30. This decreases the volume of data
transmitted and received between 14  



the forwardingMSC 20 and SCP 30 on the occasion of implementing the ISUP
interwork and suppresses the drop of throughput in the service control
system 1 . As a consequence, it becomes feasible to prevent the increase in
the volume of data 5 transmitted and received between forwarding MSC 20 and
SCP 30 and thereby implement the efficient incoming-call forwarding
processing. The mode described in the present embodiment is just a
preferred example of the service control system according 10 to the present
invention and the present invention is by no means intended to be limited
to the mode . For example, the present embodiment exemplified the
incoming-call forwarding service as a CAMEL service utilizing the ISUP
interwork, but, without having to be limited to this example, 15 the
present invention can also be applied to the international roaming service
and other services. From the invention thus described, it will be obvious
that the embodiments of the invention may be varied in many ways . Such
variations are not to be regarded as a departure 20 from the spirit and
scope of the invention, and a11 such modifications as would be obvious to
one skilled in the art are intended for inclusion within the scope of the
following claims. 15   V~1HAT IS CLAIMED IS: 1. Aservice
controlapparatuscomprising notifying means for, on the occasion of
providing a service utilizing ISUP interwork between a first leg defined
between an 5 originatingswitching center andacall-forwardingswitching
center and a second leg defined between the forwarding switching center and
a call-receiving switching center, notifying the forwarding switching
center of interwork pattern identification information corresponding to a
10 category of the service. 2. Forwardingswitchingequipmentfor transmitting
and receiving data to and from the service control apparatus as set forth
in Claim 1, said forwarding switching equipment comprising: 15 storage
means for storing an interwork pattern in which a parameter received from
the originating switching center is correlated with a process to the
parameter, for every said interwork pattern identification information; and
processing means for performing the process to the 20 parameter with
reference to the interwork pattern 



corresponding to the interwork pattern identification information notified
of by the notifying means of the service control apparatus. 3. A service
control system comprising the service 25 control apparatus as set forth in
Claim 1 and the forwarding switching equipment, and configured to implement
16   communication between the service control apparatus and the forwarding
switching equipment. 4. A service control method comprising a notification
step wherein, on the occasion of providing a 5 service utilizing ISUP
interwork between a first leg defined between an originatingswitching
center and a call-forwarding switching center and a second leg defined
between the forwarding switching center and a call-receiving switching
center, a service control apparatus notifies the forwarding 10 switching
center of interwork pattern identification information corresponding to a
category of the service. 5. A service control method comprising a
processing step wherein a call-forwarding switching center comprising
storage means storing an interwork pattern in which a 15 parameter received
from an originating switching center is correlated with a process to the
parameter, for every interwork pattern identification information, performs
the process to the parameter with reference to the interwork pattern
corresponding to the interwork pattern 20 identification information
notified of by a service control apparatus. 17 .AF
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