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COMMUNICATION CHARGE CALCULATING APPARATUS, CONTROL METHOD FOR THE SAME,
AND MEDIUM IN WHICH PROGRAM FOR 5 THE COMMUNICATION CHARGE CALCULATING
APPARATUS HAS BEEN RECORDED Technical Field The present invention relates
to a communication charge calculating s o apparatus, a control method for
the same, and a medium in which a program for the same has been recorded,
and more particularly, to the calculation of charges billed by one
particular carrier to all other carriers when communication is effected by
interconnecting a plurality of carriers. 15 Background Art In recent years,
in the communication performed by interconnecting a plurality of carriers
(hereinafter referred as "interconnect communication"), new interconnect
forms or settlement methods are being devised as new carriers enter the
market or new communication services are created. 2 o As a rule, the
settlement among carriers that occurs when the interconnect communication
is performed and that involves the charges for using facilities has been
effected only among the carriers directly connected. Hence, no transfer of
charges is carried out among the carriers indirectly connected except for
special occasions. 2 5 This will be specifically explained, taking as an
example, a case where a message is transmitted using the line facilities of
a first carrier and goes through line facilities of a second carrier and a
third carrier in turn and reaches a receiver. In this case, the first
carrier is entitled to bill the transmitter for the communication charge.
The second carrier is entitled to bill the first carrier for  



CW00003/3063 having used its line facilities. The third carrier is entitled
to bill the first carrier and the second carrier, respectively, for having
used its line facilities. Although the third carrier can recognize that the
second carrier has used their line facilities, the third carrier has
difficulties to recognize that the first carrier has also used s their line
facilities. Therefore, since the third carrier cannot fully recognize the
communication, they can bill only the second carrier for having used their
line facilities, and they cannot bill the first carrier for having used
their line facilities. Furthermore, recent interconnect forms and
settlement methods are 1 o usually more complicated than existing
interconnect forms and settlement methods. Accordingly, there has been a
demand for apparatuses that are able to quickly and flexibly cope with such
interconnect forms or settlement methods . Disclosure of Invention 15 The
present invention provides a communication charge calculating apparatus, a
control method therefore, and a medium in which a program for the
communication charge calculating apparatus has been recorded that make it
possible to keep track of all carriers involved in a communication between
a transmitter and a receiver so as to accurately grasp the settlement
information a o generated among the carriers. According to one mode of the
present invention, a communication charge calculating apparatus for
calculating communication charges between carriers generated as a result of
communication via communication facilities of a plurality of carriers
comprises a combination extracting section for extracting a 2 5 combination
of two carriers, for which a communication charge is to be calculated, on
the basis of connection-order types-information, the typesinformation
concerning a line-up of carriers in a connection order between a
transmitter and a receiver in communication, and a communication charge
calculating section for calculating the communication charge between the
CW00003/3063 3 carriers in each combination on the basis of all
combinations of carriers extracted in the combination extracting section
and the connection-order types information. 



The types information may be determined on the basis of the carrier
identification information included in paging information in communication.
The combination extracting section may comprise a calculation combination
file for storing the connection-order types-information and combinations of
carriers in the connection-order types-information, and a combination
readout section for reading out combinations of carriers from the s o
calculation combination file on the basis of the types identification
information about the carriers involved in communication. The combination
of carriers may be a combination of an invoicing carrier that charges a
communication charge and an invoiced carrier that is charged for the
communication charge. 15 The communication charge calculating section may
calculate a communication charge on the basis of a processing procedure
predefined for each combination of carriers. The communication charge
calculating section may comprise a charge calculation processing procedure
file for storing combinations of carriers and the 2 o processing procedures
for each combination of carriers, and a processing procedure readout
section for reading the processing procedures from the charge calculation
processing procedure file on the basis of a combination of carriers. The
processing procedures may correspond to program modules describing the
procedures for calculating communication charges. 2 5 According to another
mode of the present invention, a control method for a communication charge
calculating apparatus that calculates communication charges between
carriers generated as a result of communication via communication
facilities of a plurality of carriers comprises a combination extracting
step for extracting a combination of two carriers, for which a
CW00003/3063 communication charge is to be calculated, on the basis of
connection-order types-information, the types-information concerning a
line-up of type of carriers in a connection order between a transmitter and
a receiver in communication, and a communication charge calculating step
for calculating a communication charge between the carriers in each
combination on the basis of all combinations and the connection-order
types-information.. According to yet another mode of the present invention,
a medium, in 



which a program for calculating communication charges between carriers
generated as a result of communication via communication facilities of a 1
o plurality of carriers has been recorded, records a program for extracting
a combination of two carriers, for which a communication charge is to be
calculated, on the basis of connection-order types-information, the
typesinformation concerning a Line-up of types of carriers in connection
order between a transmitter and a receiver in communication, and for
calculating a s 5 communication charge for each combination of carriers on
the basis of all the extracted combinations of carriers and the
connection-order types-information. Brief Description of the Drawings Fig.
1 is a diagram showing a schematic configuration of a communication a o
charge calculating apparatus according to an embodiment of the present
invention. Fig. 2 is a diagram showing a file configuration of a paging
information file shown in Fig. 1. Fig. 3 is a diagram showing a file
configuration of a carrier information 2 s file shown in Fig. 1. Fig. 4 is
a diagram showing a file configuration of a provider model file shown in
Fig. 1. Fig. 5 is a diagram showing a file configuration of a charge
calculation module file shown in Fig. 1.   CW00003/3063 5 Fig. 6 is a
diagram showing a file configuration of a module file shown in Fig. 1. Fig.
7 is a diagram showing a file configuration of a carrier settlement
information file shown in Fig. 1. 5 Fig. 8 is a diagram showing a hardware
configuration of the communication charge calculating apparatus. Fig. 9 is
a diagram showing an example of the operation of the communication charge
calculating apparatus. Fig. 10 is a diagram showing an example of
mufti-stage connection in the 1 o communication effected through
communication facilities of a plurality of carriers in the aforesaid
embodiment. Fig. 11 is a diagram showing an example of a provider model in
the aforesaid embodiment. 



Fig. 12 is a diagram showing an example of a provider model in the 15
aforesaid embodiment. Best Mode for Carrying Out the Invention [1]
Configuration of Embodiment [ 1.1 ] Principle of the communication charge
calculating apparatus 2 o First, a communication charge calculating
apparatus according to an embodiment of the present invention classifies
all interconnection modes into two types on the basis of types of carriers,
as described later, in order to calculate communication charges of the
communication effected through communication facilities of a plurality of
carriers. 2 5 The types of carriers include, for example, international
carriers engaged primarily in the management of international telephone
lines, long-distance carriers primarily engaged in the management of
long-distance telephone lines, local carriers primarily engaged in the
management of their own network lines restrictively installed in particular
areas, and mobile carriers primarily engaged   CW00003/3063 in the
management of the communication facilities used by mobile stations,
including cellular phones. In the present embodiment , modes of connection
between two carriers can be classified into two types. The first connection
mode comprises a service 5 provider that directly provides a communication
service to a communication user and bills the communication user for a
communication charge and a facility provider that provides its own network
facilities to another carrier and bills the carrier for a charge of its
facilities. The second connection mode comprises a plurality of facility
providers connected to each other. i o In the present embodiment, a set of
modes of connections between two carriers involved in one communication
will be referred as a "provider model". Each mode of connection in the
provider model will be referred as a "plane" . And only one carrier
corresponds to a service provider in one communication, as a rule. 15 A
method for breaking down into planes will be specifically explained with
reference to Fig. 10 through Fig. 12. Fig. 10 illustrates a state wherein
communication is effected from a transmitter to a receiver through
communication facilities of four carriers. First, a service provider (SP)
101 is determined and the remaining carriers 2 o are assigned as facility
providers (FP) 102, 103, and 104, on the basis of type of each carrier.
Then, a provider model for the communication is determined in view of type
of each carrier and whether each carrier is a service provider or a
facility provider. In this example, for example, the provider model shown
in Fig. 11 or the provider model shown in Fig. 12 is determined depending
upon type of 2 5 each carrier. The provider model shown in Fig. 11 shows a
relationship in which a facility provider I02 is entitled tv charge a
service provider 10l for a communication charge, a facility provider l03 is
entitled to charge the facility provider l02 for a communication charge,
and a facility provider l04 is entitled   CW00003/3063 7 to charge the
facility provider 103 for a communication charge. The provider model shown
in Fig. 12 illustrates a relationship in which the facility providers l02,
103, and l04 are entitled to charge the service provider 101 for
communication charges. Thus, an entire picture of the interconnection of a
plurality of carriers can be clearly understood by determining a provider
model. Furthermore, charging relationships for charging communication
charges or charged relationships charged for the communication charge
generated between the carriers can be easily discriminated by breaking a
provider model into planes. 1 o Next, communication charges are calculated
on the basis of each breakdowned plane in a communication charge
calculating apparatus. These calculations need to be performed on the basis
of settlement items arbitrarily adopted by each carrier and of setting
details of each settlement item. Such settlement items include, for
example, a settlement item for changing 1 s a communication rate depending
upon a call-length, a settlement item for changing a communication rate
depending upon call-distance, and an settlement item for changing a
communication rate depending upon the day of the week. 



The communication charge calculating apparatus handles each settlement
item, to be differently set by each carrier, as an independent module for
each 2 o settlement item (hereinafter referred as a "charge calculation
module"), and stores the modules separately from a calculation program.
Then, a communication charge is calculated on the basis of the settlement
items of the carrier and the setting details of the settlement items by
reading out the stored charge calculation module for a carrier charging a
communication charge, when 2 5 a communication charge is calculated on the
basis of each break downed plane. [1.2] Schematic configuration of the
communication charge calculating apparatus Fig. 1 shows a schematic
configuration of a communication charge calculating apparatus l, which is
an embodiment of the present invention.   CW00003/3063 8 As shown in Fig.
1, the communication charge calculating apparatus 1 comprises a paging
information file 16 for storing paging information generated in
communication, a reader 10 for reading out the paging information from the
paging information file 16, a carrier information file 17 for storing
information 5 relating carriers, and a type reader 11 for reading out
types-information of carriers from the carrier information file 17.
Furthermore, the communication charge calculating apparatus 1 comprises a
provider model file 18 for storing a type string, in which the types of
carriers connected during a communication are arranged in the connection
mode from a transmitter to a receiver, and provider i o models determined
on the basis of the type string, a model reader 12 for reading out provider
models from the provider model file 18, a charge calculation module file 19
for storing the modules of programs related to the calculation of
communication charges for each of the planes as charge calculation modules,
and a module reader 13 for reading out charge calculation modules from the
1 s charge calculation module file 19. Furthermore, the communication
charge calculating apparatus 1 comprises a module file 20 for storing
information about the charge calculation modules, a communication charge
calculator 14 for calculating communication charges generated for each
paging, a carrier settlement information file 21 storing the information
about settlement among 2 0 carriers, and an output section 15 for
outputting the information about the settlement among carriers calculated
by the communication charge calculator 14 to the carrier settlement
information file 21. [ 1.3] File configuration of the communication charge
calculating apparatus [1.3.1] Paging information file a s The file
configuration of the paging information file 16 will be explained with
reference to Fig. 2. As shown in Fig. 2, a paging information file 16 is
consisted of a paging information record including, for example, a paging
information generating node 16a for storing an exchange number that has
generated paging information,   CW00003/3063 9 a transmitter number 16b for
storing the identification number of a transmitter, a receiver number 16c
for storing the identification number of a receiver, a routing number 16d
for storing the number of a receiving point in a network, a communication
start time 16e for storing the time when communication starts, a 5
communication end time 16f for storing the time when the communication
ends, a service classification 16g for storing the codes for identifying
the services during communication, a transmitter CA code 16h for storing
the charge area information about a transmitter, a receiving CA code 16i
for storing the charge area information about a receiver, a transmitting
carrier code 16j for storing the s o codes for identifying transmitting
carriers, a first POI-CA 16k for storing a 



boundary connection point between a transmitting carrier and a first
connected carrier who is the second connected carrier from the transmitter,
a first carrier code 161 for storing the code for identifying the first
connected carrier who is the second connected carrier from the transmitter,
a second POI-CA 16m for storing s s a boundary connecting point between a
transmitting carrier and a second connected carrier who is the third
connected carrier from the transmitter, and a second carrier code 16n for
storing the code for identifying a second connected carrier who is the
third connected carrier from the transmitter. When the number of connected
carriers increases because of 2 o interconnection through communication
facilities of a plurality of carriers (hereinafter referred as "mufti-stage
connection"), the number of the combinations of POI-CAs and carrier codes,
e.g., a combination of the second POI-CA 16m and the second carrier code
16n, increases by the increased number of connected carriers. 2 s [ 1.3.2]
Carrier information file The file configuration of the carrier information
file 17 will be explained with reference to Fig. 3. As shown in Fig. 3, the
carrier information file 17 is consisted of a carrier information record
including, for example, a carrier code 17a for storing codes   CW00003/3063
10 for identifying carriers, a carrier identification code 17b for storing
code information for identifying carriers by the facilities provided by the
carriers, and a carrier code 17c for storing the code information for
indicating the types of carriers defined by the carrier code 17a and the
carrier identification code 17b. s The contents of the code information
stored in the carrier identification code 17b shown in Fig. 3 are such
that, for example, " 1 " denotes a transmitting carrier, "2" denotes a
receiving carrier, "3" denotes a selected relay carrier, "4" denotes an
indirect carrier, and "6" denotes an international service carrier. The
contents of the code information stored in the carrier code 17c shown 10 in
Fig. 3 are such that, for example, "N" denotes a carrier to whom a
communication charge is calculated by the communication charge calculating
apparatus 1, "I" denotes an international service carrier, "T" denotes a
selected relay carrier, "L" denotes a local carrier, "M" denotes a mobile
carrier, and "PD" denotes a PHS carrier. 15 [1.3.3] Provider model file The
file configuration of the provider model file 18 will be explained with
reference to Fig. 4. As shown in Fig. 4, the provider model file 18 is
consisted of a provider model record including, for example, a connection
order mode 18a for storing an 2 0 information string in which the types of
carriers connected in the mufti-stage connection are arranged in the
connection order during the mufti-stage connection, and a provider model
18b for storing provider models that provide the information showing the
combinations of carriers generating communication charge settlement in the
connection order mode 18a. 2 5 The connection order mode 18a has storage
areas distinguished by the connection order during the mufti-stage
connection, "# 1 ", "#2", and "#3" shown at 18a1 in Fig. 4. "L", "N", and
"PD" are stored in the storage areas, respectively as indicated at 18a2 of
Fig. 4. This indicates that the connection order mode 18a is consisted of a
transmitting carrier whose type is "L", a carrier   CW00003/3063 11 whose
type is "N" and who is connected at the second place from the transmitter
and a receiving carrier whose type is "PD". The provider model 18b has a
storage area for storing planes, which are the combinations of charging
carriers who charge communication charges 



5 generated for each connection order mode 18a, as indicated by "$1" and
"$2" shown at 18b 1 in Fig. 4, and charged corners who are charged with
communication charges. Then the information indicating the connection mode
between two carriers and indicating the carriers corresponding to a service
provider and a facility or the information indicating the carriers
corresponding to 1 o a facility provider and a facility provider is stored
in the storage area where the planes are stored. To be more specific, the
provider model 18b is consisted of a plane denoted by "$I" and a plane
denoted by "$2", as indicated at 18b2 in Fig. 4. In this example, the
information about the carrier of type "L" stored at "# 1 " place 15 of the
connection order mode 18a as a service provider, as well as the information
about the carrier of type "N" stored at "#2" place of the connection order
mode 18a as a facility provider are stored in the plane "$1." [ 1.3.4]
Charge calculation module file The file configuration of the charge
calculation module file 19 will be a o explained with reference to Fig. 5.
As shown in Fig. 5, the charge calculation module file I9 is consisted of a
charge calculation module record including, for example, a connection order
mode 19a for storing an information string in which the types of carriers
connected in mufti-stage connection are arranged in the connection mode in
the 2 5 mufti-stage connection, a plane 19b for storing the planes
generated in the connection order mode 19a,: and a program module 19c for
storing the connection order mode 19a ,and the module numbers of charge
calculation modules necessary for individual planes 19b generated in the
connection order mode 19a.   CW00003/3063 12 The connection order' mode 19a
is constructed in the same manner as the connection order mode 18a of the
provider model file 18. The program module' 19c is constructed so as to be
able to store a plurality of module numbers. [1.3.5j Module file The file
construction of a module file 20 will be explained with reference to Fig.
6. As shown in Fig. 6, the module file 20 is consisted of a module record
including, for example, a module number 20a for storing the numbers for 1 o
identifying charge calculation modules, a module name 20b for storing names
that provide simplified descriptions of the charge calculation modules, and
a module 20c for storing the charge calculation module. [ 1.3.6j Carrier
settlement information file The file configuration of a earner settlement
information file 21 will be 1 s explained with reference to dig. 7. As
shown in Fig. 7, the carrier settlement information file 2I is consisted of
a earner settlement information record including, for example, a carrier
identification code 21 a for storing the codes indicating carriers involved
in settlement, a connection pattern 21 b for storing the information for
identifying 2 o the descriptions of provider models obtained by breakdown,
a charging/inquiring discriminator 21 c for storing the information
indicating the discriminator whether the settlement to the carrier involved
in the settlement is charging or inquiring, a transmitting/receiving
classification 21 d for storing the classification indicating whither
client carriers are transmitting or receiving in 2 5 the communication, an
settlement service classification 21 a for storing the classification of
services to be settled (e.g., analog communication or digital
communication), a service classification 21 f for storing the
classification for identifying the service of the communication, an
inside/outside ZA discriminator 21 g for storing the information for
discriminating whether settlement sections   



CW00003/3063 13 are inside or outside a Zone Area, an inside/outside GA
discriminator 21h for storing the information for discriminating whether
settlement sections are inside or outside a Group Area, a POI code 21 i for
storing POI (point of interface) codes for a communication to be settled, a
CA code 21 j for storing charge area 5 codes for a communication to be
settled, a distance step 21k for storing the information indicating the
distances of settlement sections for which settlement is to be made, a
number of communications 21l for storing the number of communications, a
communication time 21 m for storing the time of the communication, and a
call units 21 n for storing the units of the call. 10 [ 1.4] Hardware
configuration of the communication charge calculating apparatus The
hardware configuration of the communication charge calculating apparatus 1
will be explained with reference to Fig. 8. As shown in Fig. 8, the
communication charge calculating apparatus 1 comprises a central processing
unit (CPU) 31 for integrally carrying out 15 computing processing and
control processing, a read-only memory (ROM) 33 for storing various types
of controlling programs, a main memory (RAM) 32 for temporarily storing a
running program and data, an auxiliary storage unit (HDD) 34 for storing
programs that control the reader 10, the type reader 11, the model reader
I2, the module reader 13, the communication charge calculator 14, and 2 o
the output section 17 mentioned above, a keyboard 35 for inputting various
types of data, and a display unit 36 for displaying results of processing.
The CPU 31, the RAM 32, the ROM 33, the HDD 34, the keyboard 35, and the
display unit 36 are interconnected through a bus (BUS) 37. To be more
specific, the CPU 31 reads, for example, the program for a 5 controlling
such as the reader 10, the data necessary for the control and the like
stored in the HDD 34 and stores them in the RAM 32, when a command or the
like for starting a job for processing communication charge calculation is
inputted through the keyboard 35, Then, the CPU 31 reads the paging
information, which is the input data,   CW00003/3063 14 processes the
communication charge calculation, and outputs the settlement information
among carriers, which is the output data, to the carrier settlement
information file 21 stored in the HDD 34, according to the program, stored
in the RAM 32, for controlling such as the reader 10. s [2] Operation of
the Embodiment [2.1 ] Outlined operation of the communication charge
calculating apparatus Referring to Fig. 9, an exemplary operation performed
in the communication charge calculating apparatus 1 to calculate
communication charges generated among carriers will be described. 1 o
First, the reader 10 reads in one paging information record from the paging
information file 16 (step S 1 ). Then, the type reader 11 searches for the
carrier code 17a and the carrier identification code 17b in the carrier
information file 17 by using, as the keys, the transmitting carrier code
16j and the carrier code stored in the first carrier 1 s code 161 or the
second carrier code 16n, included in the paging information record read in
by the reader 10, and the carrier identification code. Then, the type
reader 11 processes the carrier type read-out processing for reading out
the type stored in the carrier code 17c of the carrier information record
detected as a result of the search (step S2). The specific operation of the
carrier type read-out 2 o processing will be discussed hereinafter. Next,
the model reader 12 searches for the connection order mode 18a in the
provider model file 18 by using the connection order information, as the
key, generated by rearranging the types read out by the type reader 11 in
the connection order from the transmitter on the basis of the information
included in 2 s the paging information record about the connection. Then,
the model reader I2 processes the provider read-out processing for reading
out the provider model stored in the provider model 18b of the provider
model record detected as a result of the search (step S3). The specific
operation of the provider read-out processing will be discussed
hereinafter.  



CW00003/3063 15 Next, the module reader 13 searches for the connection
order mode 19a and the plane 19b of the charge calculation module file 19
by using, as the keys, the aforesaid connection order information and the
plane information stored in the provider model 18b read by the model reader
12. Then, , the module reader 5 13 processes the module read-out processing
for reading out the module number stored in a program module group 19c of
the charge calculation module record detected as a result of the search
(step S4). The specific operation of the module read-out processing will be
discussed hereinafter. Next, the communication charge calculator 14
searches the module 1 o number 20a of the module file 20 by using the
module number, as the key, read out by the module reader 13. Then, the
communication charge calculator 14 processes the communication charge
calculation processing for calculating the communication charge on the
basis of the module 20c detected as a result of the search (step SS). The
specific operation of the communication charge 15 calculation processing
will be discussed hereinafter. Finally, the output section 15 outputs the
information about the communication charge calculated by the communication
charge calculator 14 to the carrier settlement information file 21 (step
S6). [2.2] Specific operation of the communication charge calculating
apparatus 20 [2.2.1] Specific operation of the carrier type read-out
processing Referring to Fig. 3, the carrier type read-out processing
mentioned above will be specifically explained. In this exemplary
operation, it is assumed, for example, that in the paging information
record read by the reader 10 the transmitting carrier code 16j is 2 5 "200l
", the first carrier code 161 is "2002", and the second carrier code 16n is
"2003." First, the carrier type read-out processing for a carrier whose
transmitting carrier code 16j is "2001 " will be described. In this case,
the type reader 11 sets 



the carrier code as "200l ", which provides the key for searching in the
carrier   CW00003/3063 16 information file 17, and sets the carrier
identification code as "1 ", which denotes a transmitting carrier. The type
reader 11 searches for the carrier code 17a and the carrier identification
code 17b in the carrier information file 17 on the basis of the search key.
Then, the type reader l I detects type "L" for the carrier code s 17c as
shown in fig. 3; which denotes a local carrier. The carrier type read-out
processing for a carrier whose first carrier code 161 is "2002" will now be
described. In this case, the type reader 11 sets the carrier code as
"2002", which provides the key for searching in the carrier information
file I7, and sets the carrier identification code as "4", which 1 o denotes
an indirect carrier. The type reader 1 I searches for the carrier code 17a
and the carrier identification code 17b in the carrier information file 17
on the basis of the search key. The type reader 11 detects type "N" for the
carrier code I7c as shown in fig. 3, which denotes a carrier for which a
communication charge is to be calculated. 15 The carrier type read-out
processing for a carrier whose second carrier code 16n is "2003" will now
be described. In this case, the type reader 11 sets the carrier code as
"2003", which provides the key for searching in the carrier information f
le 17, and sets the carrier identification code as "2", which denotes the
receiving carrier. The type reader 11 searches for the carrier code 17a and
a o the carrier identification code I7b in the carrier information file 17
on the basis of the search key. The type reader 11 detects type "PD" for
the carrier code 17c as shown in fig. 3, which denotes a PHS carrier.
[2.2.2] Specific operation of the provider read-out processing Referring to
Fig. 4, the provider read-out processing mentioned above will 2 5 be
specifically described. In this exemplary operation, it is assumed, for
example, that the types read out by the type reader 11 on the basis of the
paging information record read in by the reader IO are "L", "N", and "PD"
in the connection order from the transmitter.   CW00003/3063 17 The model
reader 12 sets the connection order information as "LNPD", which provides
the key for searching in the provider model file 18. The model reader 12
searches for the connection order mode 18a in the provider model file 18 on
the basis of the search key. The model reader 12 detects, as the provider s
model 18b, the planes stored at "$1" and "$2" as shown in fig. 4. The plane
stored at "$1" indicates that the service provider (SP) corresponds to the
carrier of type "L" whose connection order is " 1 ", and that the facility
provider (FP) corresponds to the carrier of type "N" whose connection 



order is "2". Hence, in this case, the carrier of type "N" charges the
carrier of 1 o type "L" for a communication charge including a line charge.
Meanwhile, the plane stored at "$2" indicates that the service provider
corresponds to the carrier of type "L" whose connection order is " 1 " ,
and the facility provider corresponds to that the carrier of type "PD"
whose connection order is "3". Hence, in this case, the carrier of type
"PD" charges the carrier of type "L" for a 1 s communication charge
including a line charge. [2.2.3] Specific operation of the module read-out
processing Referring to Fig. 5, the module read-out processing mentioned
above will be specifically described. In this exemplary operation, it is
assumed, for example, that the types read 2 0 out by the type reader 11 on
the basis of the paging information record read in by the reader 10 are
"L", "N", and "PD" in the connection order from the transmitter. First, the
descriptions will be given of the module read-out processing for
interconnection between carriers in a case where the service provider (SP)
is a 2 s carrier of type "L", and the facility provider (FP) is a carrier
of type "N." In this case, the model reader 13 sets the connection order
information as "LNPD", which provides the key for searching in the charge
calculation module file 19, and sets the service provider as " 1 " and the
facility provider as "2" in the plane information. The module reader 13
searches for the connection order mode 19a   CW00003/3063 18 and the plane
19b in the charge calculation module file 19 on the basis of the search
key. Then the module reader 13 detects the program module group 19c that
includes module numbers "A01," "A02," and "A07" as shown at 19d in Fig. 5.
s Next, the descriptions will now be given of the module read-out
processing for interconnection between carriers in a case where the service
provider (SP) is a carrier of type "L", and the facility provider (FP) is a
carrier of type "PD." In this case, the model reader 13 sets the connection
order information as "LNPD", which provides the key for searching in the
charge 1 o calculation module file 19, and sets the service provider as "1"
and the facility provider as "3" in the plane information. The module
reader 13 searches for the connection order mode 19a and the plane 19b in
the charge calculation module file 19 on the basis of the search key. Then,
the module reader 13 detects the program module group 19c that includes
module numbers "A01," "A02," and 15 "A03" as indicated at19e in Fig. 5. The
module reader 13 temporarily stores an execution control table in an
execution control file after detecting the program module group 19c,
wherein the execution control table stores the planes of the provider model
and stores the program module group 19c detected on the basis of the planes
associated with 2 o the planes, , and the execution control file is a
temporary storage file. [2.2.4] Specific operation of the communication
charge calculation processing Referring to Fig. 6, the communication charge
calculation processing mentioned above will be specifically described. In
this exemplary operation, it is assumed, for example, that the types read 2
5 out by the type reader 11 on the basis of the paging information record
inputted by the reader 10 are "L," "N," and "PD" in the connection order
from the transmitter. 



The descriptions will be given of the communication charge calculation
processing for interconnection between carriers in a case where the service
CW00003/3063 19 provider (SP) is a carrier of type "L", and the facility
provider (FP) is a carrier of type "N." In this case, the communication
charge calculator 14 determines whether "A01 ", which is the module number
indicating the setting of the transmitting/receiving classification, is
included in the program module group s 19c stored in the execution control
table created by the module reader 13, when the communication charge
calculator 14 carries out the processing for setting the
transmitting/receiving classification 21d, for example, included in the
settlement item required for calculating a communication charge. Then the
communication charge calculator 14 searches for the module file 20 by using
the 1 o module number "A01" as the key, if the module number "A01" is
included in the program module group 19c,. Then, the communication charge
calculator 14 carries out the processing for setting the
transmitting/receiving classification according to the module 20c
corresponding to "A01 " included in the module record detected as a result
of the search. Conversely, the communication charge 15 calculator 14
proceeds to the next processing without carrying out the processing for
setting the transmitting/receiving classification ,if the module number
"A01" is not included in the program module group 19c. Next, the
communication charge calculator 14 determines whether "A02", which is the
module number indicating the setting of the service information, is 2 0
included in the program module group 19c stored in the execution control
table created by the module reader 13, when the communication charge
calculator 14 carries out the processing for setting the service
information, for example, included in the settlement item required for
calculating a communication charge. Then, the communication charge
calculator 14 searches the module file 20 by 2 s using the module number
"A02" as the key; if the module number "A02" is included in the program
module group 19c,. Then, the communication charge calculator 14 carries out
the processing for setting the service information according to the module
20c corresponding to "A02" included in the module record detected as a
result of the search. Conversely, the communication charge   CW00003/3063
20 calculator 14 proceeds to the next processing without carrying out the
processing for setting the service information, if the module number "A02"
is not included in the program module group 19c. Thus, the communication
charge calculator 14 carries out the processing 



for setting the settlement items, which have been registered in the module
file 20, according to the module 20c associated with the module number
registered for each connection order mode and plane. [3] Advantages of the
embodiment In the embodiment set forth above, the plane of a provider model
can be 1 o read out by the model reader 12 for each connection order mode.
Hence, even when interconnect communication is performed, it is possible to
identify alI carriers involved in the communication between a transmitter
to a receiver, so that accurate information about the settlement generated
among the carriers can be obtained. 15 The planes read out by the model
reader 12 allow complicated connection modes to be simplified, and allow
the communication charge to be calculated on the basis of individually
independent connections. The module file 20 is provided in which the
conditions for setting the settlement items that differ from one carrier to
another have been registered as a 2 o module 20c. This makes it possible to
easily handle the complicated settlement methods that differ from one
connection mode to another, and to reduce the needs for modifying the
programs for carrying out the communication charge calculation processing,
thus permitting improved maintainability of the programs. 2 s [4]
Modifications [4.1] First modification In the embodiment described above,
the settlement items set separately for each carrier are represented in
terms of module units; however, they may alternatively be represented in
terms of program units, such as subroutines,   CW00003/3063 21 rather than
limiting to the modules. [4.2] Second modification In the embodiment
described above, the provider model 18b is read out by the model reader 12,
then the program module group 19c is read out by the 5 module reader 13.
Alternatively, however, the provider model 18b and the program module group
19c may be read out by the module reader 13, omitting the model reader 12.
[4.3] Third modification In the embodiment described above, the charge
calculation modules are 1 o stored in the module file 20; however, the
modules themselves may alternatively 



be stored in another file. In such a case, it will be necessary to
associate the files therewith by setting relationships by using the module
numbers 20a or the like.   CW00003/3063  22 CLAIMS 1. A communication
charge calculating apparatus for calculating communication charges between
carriers generated as a result of communication 5 via communication
facilities of a plurality of carriers, comprising: a combination extracting
section for extracting a combination of two carriers, for which a
communication charge is to be calculated, on the basis of connection-order
types-information, the types-information concerning a line-up of types of
carriers in a connection order between a transmitter and a receiver in 1 o
communication; and a communication charge calculating section for
calculating a communication charge between the carriers in each combination
on the basis of a11 combinations of carriers extracted in the combination
extracting section and the connection-order types-information. 15 2. The
communication charge calculating apparatus according to Claim I, wherein
the types information is determined on the basis of carrier identification
information included in paging information in communication. 3. The
communication charge calculating apparatus according to Claim 1, wherein
the combination extracting section comprises: a calculation combination
file for storing the connection-order types 2 5 information and
combinations of carriers in the connection-order types information; and a
combination readout section for reading out combinations of carriers from
the calculation combination file on the basis of the types identification
information about the carriers involved in communication.   CW00003/3063 4.
The communication charge calculating apparatus according to Claim 1,
wherein the combination of carriers is a combination of an invoicing
carrier that charges a communication charge and an invoiced carrier that is
charged for the communication charge. 5. The communication charge
calculating apparatus according to Claim l, wherein i o the communication
charge calculating section calculates a communication charge on the basis
of a processing procedure predefined for each combination of carriers. I 



6. The communication charge calculating apparatus according to Claim 5, s 5
wherein the communication charge calculating section comprises: a charge
calculation processing procedure file for storing combinations of carriers
and the processing procedures for each combinations of carriers; and a
processing procedure readout section for reading out the processing 2 o
procedures from the charge calculation processing procedure file on the
basis of combination of carriers. 7. The communication charge calculating
apparatus according to Claim 5, wherein 2 5 the processing procedures
correspond to program modules describing procedures for calculating
communication charges. 8. A control method for controlling a communication
charge calculating apparatus that calculates communication charges between
carriers generated as a   CW00003/3063 24 result of communication via
communication facilities of a plurality of carriers, comprising: a
combination extracting step for extracting a combination of two carriers,
'. for which a communication charge is to be calculated, on the basis of s
connection-order types-information, the types-information concerning a
line-up of types of carriers in a connection order between a transmitter
and a receiver in communication; and a communication charge calculating
step for calculating a communication charge between the carriers in each
combination on the basis of all combinations s o of carriers extracted in
the combination extracting step and the connection-order types-information.
9. The control method for a communication charge calculating apparatus
according to Claim 8, s s wherein the communication charge calculating
apparatus comprises a calculation combination file for storing
connection-order types-information and combinations of carriers in the
connected-order types-information; and the combination extracting step
comprises a combination readout step for reading out combinations of
carriers from the calculation combination file on the 2 o basis of the
types identification information about carriers involved in communication.
10. The control method for a communication charge calculating apparatus
according to Claim 8, wherein 2 s a communication charge is calculated on
the basis of processing procedures predefined for each combination of
carriers in the communication charge calculating step. 11. The control
method for a communication charge calculating apparatus   



CW00003/3063 25 according to Claim 10, wherein the communication charge
calculating apparatus comprises a charge calculation processing procedure
file for storing combinations of carriers and processing procedures for
each combination of carriers; and 5 the communication charge calculating
step comprises a processing procedure readout step for reading out a
processing procedure from the charge calculation processing procedure file
on the basis of the combination of carriers. 12. A medium in which a
program for calculating communication charges 1 o between carriers
generated as a result of communication via communication facilities of a
plurality of carriers has been recorded, records a program extracting
combinations of two carriers, for which a communication charge is to be
calculated, on the basis of connection-order types-information, the
type-information concerning a line-up of types of carriers in a connection
15 order between a transmitter and a receiver in communication; and and
calculating a communication charge for each combination of carriers on the
basis of all the extracted combinations of carriers and connection order
types information. 2 0 13. The medium in which the program according to
Claim 12 has been recorded, wherein the extracting is processed by reading
out combinations of carriers from a calculation combination file, which
stores connection-order types-information and combinations of carriers in
the connection-order types-information, on the 2 5 basis of types
identification information about carriers involved in a communication. 14.
The medium in which the program according to Claim 12 has been recorded,
wherein   CW00003/3063 26 the calculating of a communication charge is
processed by calculating a communication charge on the basis of processing
procedures predefined to each combination of carriers. 



15. The medium in which the program according to Claim 14 has been
recorded, wherein the calculating a communication charge is performed by
using a processing procedure read out from a charge calculation processing
procedure file, which stores combinations of carriers and processing
procedures for each 1 o combination of carriers, on the basis of the
combination of carriers.
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