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CONTROL METHOD FOR THE SAME, AND MEDI UM I N WHI CH PROGRAM FOR s THE

COVMUNI CATI ON CHARGE CALCULATI NG APPARATUS HAS BEEN RECORDED 10 MAR 2004
Technical Field The present invention rkelates to a comuni cation charge

cal cul ating 10 apparatus, a control nethod for the same, and a nmediumin
which a programfor the sane has been recorded, and nore particularly, to
the cal cul ati on of charges bill| &EBLRIPII6ANt i cul ar carrier to all other
carriers when conmmunication is effected by interconnecting a plurality of
carriers. 15 Background Art In recent years, in the comrunication perfornmed
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anong tlﬁ?‘%ﬁﬁf{ﬁi‘?‘,‘@mﬁﬁc“y connected. Hence, no transfer of charges is

carried anong Carriers indirectly connected except for special
occasions. 25.This will be specifically explained, taking as an exanple, a
case where a nessage is transmtted using the line facilities of a first

carrier TepngegFielh ough 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 Hihelpresenttinyastipntrelatento o kOMEpYRMEAH R ChargesAFYEtiAg e second
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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.

20 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.

25 This will be specifically explained, taking as an example, a case where a
message 1s 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
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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 line2facilities, 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

comunhaeirigns ed isylivafadilitiesodhe third seuterdscntitiest ta bill B/ IRy CHEETL hei r
line facilities, and they cannot bill the first, c%'rﬁ]réictgr.for hg\{gi g, thed

t hei r hndeheaecontliastieFuiespeetinely, fordbaving wiest & e Althoug
settlenment nmethods are wusually nore conpl,j cated,than LSt iyng. i-nt.er,connect
forms theithisd cashsncan seeogaize thakbiediacang CarRgr dias adefobpmiite ﬁﬁ%‘gﬁ%ﬁ%r
apparatuses that .are ablg.tq.. quickly an exi b} |
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present, i.nyent jom-provi des a conmuni cati on charge cal cul ati ng apparatus, a
comt roih%gﬁﬁdﬁcﬁgﬁggore, and a nmediumin which a programfor the

communi cat | §RecoRsBesHRkGHE thirdd ABACahtist Aty beasprizetheled that make it

possi ble to Keep track of all carriers involved in a comuni cati on between

a tr aﬁémlhhﬁicﬁﬂ%,&héﬁccﬁhvl@iﬂl onlyathet secandwatier foghasmg heed dheir dinent
information 20 generated anong the carriers. Accordlgg t o one npodg .of the

pr esenfagihivient aad,thay cammonbilhthe firstheargier fonheving na sheialme iacgpes.
cal cul ati ng conmuni cati on charges between caryi erlz enereht ed as a result
of comuni cEurtrermaerec tHaamiilBrcORNGE dOrms; et m%rtdrﬂs? 4P Y€ carriers
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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

20 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

25  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 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
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1 0 VARWQB0@xf39€%s in each conmbination on the basis of all combinations
of carriers extracted in the conbination extracting section and the
connection-order types- information. The types information may be

determ ned on the basis of the carrier 35 identification information

i ncluded in paging information in comunication. The conbi nation extracting
section may conprise a calculation conbination file for storing the
connectdafieps deeatly pessbinfnoman the Bawds of atfoc orabimatsond ot earmienss in the
connection-order types-information, and a conbination readout, section for

r eadi ngextuactedhithatcoamunetionaxtiasting sentiarhand ¢ag €onacrvancydsr AXPETN file
on the basis of the types identification informati on about the carriers

i nvol veaformagafuni cati on. The conbination of carriers may be a conbination
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conbi nat i on g, EBﬁ{Hiﬁ{iﬁo -agﬁlf‘raEHHE"é'&'cﬁ%h' ﬁﬁg@&ﬁﬁgﬁsé‘%‘ &dlkbaldtiih section may

conprise a charge calcu I on processing procedure file for storing

combi natd aBigtiont #é fer §o§ifmg thReordfechioer efddrny pes dafslunasofi @ndeach
conbi nation of carriers, and a processing procedure readout section for

r eadi nggrabimutanessf cgrieredethe esnhectonedeh types-infermaltion, @mdp ocessi ng
procedure file on the basis of a conbination of carriers. _Thefggro essi ng
pr oc ed wasbinatiaoreatmd section fengeatin ol GENBHRALIONS; %{;C@%@rﬁr @cfi‘(ees f or

bt e GeniCal AU IAATFOTBIBHHR BHE RBTREBRE Of B bR LEAERA UL D0 B2 a f ng
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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

20  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.

25 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
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4 commW Xl harge is to be calculated, on the basis of
connection-order types-information, the types-information concerning a
| ine-up of type of carriers in a connection order between a transmtter
and a receiver in conmunication, and a communication charge cal cul ating
step for calculating a conmunication 5 charge between the carriers in each
conbi nation on the basis of all conbinations and the connection-order
types- icframiitication chasmy i tocdhd calyelatedpohéhe hadis of comreiIFOFEET nvent i on,
a medium in which a programfor cal cul ating_comuni cation chafges.between
car ri engpegénforataibmshe typsssinformatmoonceming alize-BerREaet pArrIers
facilities of a 10 plurality of carriers hag been, recor ded I’eCO{.dS a
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comnbi n%i]idgtﬁl&o{%ﬁcginoﬁ%§{&} t&gﬁs—l?ﬁfdﬁnﬂﬁoﬁl.l the extracted conbinations of

carrie ionZorder types-informtion. 10MAR2004 Bri ef
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configuration nication 20 charge cal cul ati ng apparatus accordi ng

to an ephR MpRbgRimifbe cRlesamg comemunocutidi ghageseswgicagiameshon ng a
file configuration of a paging information file shown iri.l.:iqg. 1. Fig. 3is
a di agrgemeshied aga acsult of conirnynicatiocanvis camaaypicanonrsHia¢ 8ha 25 file

or-ov | danurmlien of earsiérs owbeen Tepgrded, Trpgrotca peotrn SAF sRBRETE 2 ¢l
E\%ngﬁb%%ﬁ)%t%n 3 fardgncdl Gl AHith a CoMhdnidationX1iBeif thhe 1.
calculated, on the basis of connection-order types-information, the types-
information concerning a line-up of types of carriers in connection order
between a transmitter and a receiver in communication, and for calculating a
15 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
20  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

25  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.




5 Fig. ®§%0%3/4¥gtam showing a file configuration of a nodule file showy MsR 70
in Fig. 1. Fig. 7 is a diagramshowng a file configuration of a carrier
settlement information file shown in Fig. I. 5 Fig. 8 is a diagram show ng

a hardware configuration of the comurmi cation charge cal cul ating

apparatus. Fig. 9 is a diagram show ng an exanple of the operation of the
communi cation charge cal cul ating apparatus. Fig. 10 is a di %gram showi ng an
exanpl e of Ript 6-isnatjegrammshoiing 4 file benfigoraommodiacaodote &i¢ sbOBM 1Thr ough
comuni cation facilities of a plurality of carriers in the aforesaid

embodi &gt 1.Fig. 11 is a di agram showi ng an exanpl e of a provider nodel in

the aforesaid enbodinment. Fig.. 12 i.s a dj.agram showi ng an e | e, of a
provi der noddE. ¥ As aHdagnam : &i"ﬁ% eah&ﬁmtm%@g@ rﬁSﬁ?@F%i ng Qut

the I nvention. nfiguration of Enbodinent [1.1] Principle of the
comrunilBg‘t)lirBﬁ“@hﬂ]Sg%Qél‘fIg Eﬂg'ng apparatus 2 0 First, a conmunication

Cnvanti on cltiEsprr aBRRrAhheREEY LhARk S SERRRIGIE O O e R T he. basi s
of typ%rﬁhﬁﬂ&%ﬁ@ﬁ%haﬁe gﬁ%ﬁmtﬁ%a@w‘“' n order to calculate
the co n

conmuni cat'i’on char ges ation effected through comunication

facilities gfjgagpturdihbiamahoseing 1 exa@pld bf thypperatioraf thers i ncl ude,
for exanple, 'nternational carriers engaged primarily in the managenent of

i nt er natdranainitatieplthargd cales]atimpgppasatanice carriers primarily engaged in
t he managenent of |ong-distance tel ephone [i nEs, | ocal carriers Fr ihmari |y
engaged i n tHig. driagehegramshoyeng WX%@E\}\%P _mﬁlhb@t?gfe%{irmf‘&t}% [ the
2 D nea i aation tiftctéd Bidu gt SomPRini2afiBh aelifti& b pilnalft)Eoe
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

20 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
calcnlate communication charges of the communication effected through
communication facilities of a plurality of carriers.

25 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,
Jocal carriers primarily engaged in the management of their own network lines

restrictively installed in particular areas, and mobile carriers primarily engaged




10 MARCH@®4 03 3toeed managenent of the communi cation facilities used bﬂ(lM“pﬂmh
nobi |l e stations, including cellular phones. In the present enbodi nent

nodes of connection between two carriers can be classified into two types.
The first connection node conprises a gervice 5 provider that directly

provi des a comuni cation service to a conmunication user and bills the
conmmuni cation user for a communication charge and a facility provider that

provi deg thé VL eInEMOsKiHaehmntisizationdacilitées used bermebiebtations,he
carrier for a charge of its facilities. The second connecti on node

conpri §gsludin@lkelaliartph@ies.aci ity providers connected to each other. 10 In

t he present enbodi ment, a set of nopdes of connectiaons between two carriers

i nvol ved i nImtiee presemticralb o diment | mpdes of onagCHONDCBIESH; (G CATGRIS:
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rough conmuni cation tacilitie our

carri e.rpsrovlzdéﬁhat ?ré’\%ﬂ\é& & PWAHARork IRk fosasiether eaneer and bilie the

remai ni*ng carrier 0 are assigned as facility providers (FP) 102, 1083,

and 1044rA8r Féea bRaie 6f itsyaeilinfes. €Blod seeond eonnban moge comisrisesodel f or
the communication is determned in view of t;{ge of each carrier and
whet hemplegdityasf faicdityi pravidersiamented taeéachother-facility provider. In this

le, f anpl e,” the provid del inFig. 1 h i d
motio] Shown I AhEpgeSerE arabBEBER, ActE: S4BANEN B GRBACH R BeCvssn Tul "' °°"

ier. Th i der._npdel shown in Fig. 1AL LB gl Whi ch
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COW”'@&%W@ 9%5@?6&? i glgééﬁﬁ\%b{i fhodd3vilf beteldrred ak @ Ghlange. t he

facilit or-a ni'cation charge, and a facility provider
104 i's gAYId1§drieORPRE/BREZponds to a service provider in one communication, as

arule.
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
2i0 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
25  each carrier.
The provider model shown in Fig. 11 shows a relationship in which a
facility provider 102 is entitled to charge a service provider 101 for a
communication charge, a facility provider 103 is entitled to charge the facility

provider 102 for a communication charge, and a facility provider 104 is entitled
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charge. The provider nodel shown in Fig. 12 illustrates a relationship in
which the facility providers 102, 103, and 104 are entitled to charge the
service provider 101 for comrunication charges. -9 Thus, an entire picture
of the interconnection of a plurality of carriers can be clearly

under stood by determ ning a provider nodel. Furthernore, charging

rel at i aBSHP3c hk (AARES pRGyIERTOI fatd eomehanigationrcliinge ged rel at i onshi ps
charged for ﬁe conmuni cation charge generated between the carriers can be

easily di scripg Eﬁiﬁdebmdﬁ&%hbﬂm m pigVvi ddtustodtes airetagiqnshipsn whehha |
comuni cation charges are cal cul ated on the basis of each break- dpwned

pl ane ifacHityqmovidest 102 lgagd 124 ers entitlgd 4pshargaithe s9iadec PEQYVIAR at i ons
need to be performed on the basis of settlenent itens arbitrarily adopted
by eacH (afor eomamahisatiostahiangesdet ai | s of each settlement item Such

| [ [ | ude,. f | e, : | ' [ 15
conmunt cat | dHin@a GupeRicHge dReAnERFP e O A REF ARy 8 caiiad o 15 @
N . . N \ a !
ge? tn ?:aﬁ%n&e%riyeﬁéég@%ghﬁ%ﬁﬁﬁﬁg@ﬂﬂg‘éﬁﬁ ?grnﬁﬁadt% gepe nglﬁ?\%@d %g % lrrlleg day
F ih ¥ At : ; b H
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modul e gk Séqgr 120 c8Rirh b fIFNon! dRifpé heneraelittmtweehdheedrdasracan fver ge
cal cul at'1 oﬁ nodul e”), and stores the nodul es separately froma cal cul ation

pr ogr argasjlyediscentiparedby direakinghapravider caddell imt@@lanest he basis of the
settlenment “itens of the carrier and the_ setti etails t he, sett | ement
iteos by - r dektgommunheatirbelharges s Gél%ﬁla?ﬁ‘iﬂg‘@ gé%gﬂ%ﬂotjeech} bﬁe%%{r rier
O 8 e mTam 53 o 5o A TP SE R e =
Shovs e Baseg  E Eeo  E  e E oP g
appar atyifhshed WY EXcH SatierARPET SEttingOdetaile off exfbndetilonent item.
Such settlement items include, for example, a settlement item for changing
15 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;.') 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 settiement 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
25  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 1, which is an embodiment of the present invention.




CVW0000343063 383063 MAR 2004 As shown in Fig. 1, the communication chab §&° M
cal cul ating apparatus | conprises a paging information file 16 for storing
pagi ng i nformati on generated in comunication, a reader 10 for readi ng out
the paging information fromthe 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 fromthe carrier

i nf or mat i on Afd dif v in Bkt NetHEGmnbheicadomuliarge icatculating gepear®l bt i ng
apparatus | conprises a“provider nodel file 18 for storing a type string,
in whi Q:Bnﬁ;?}k‘isés@@%gﬁfg peforiratmchin b6 fod stuin g pagind HHeRMEsaoge perated

arranged i t he ctonnection node froma transmtter to recei ver nd
d o frgm Hag)

provi dgf cbonnuaétsticketererdesd Cofortieeding pyt Bie PARING PUOEPAPRE,

L ehar qmging eulcrmasion fikeld boararacn ikt Ty 1 et o Ear P, o %
s Shanglating cariessonddupegeadaintt Jonbisiae S EfesifforfRAELL e, bl anes
Fur t hercpamets finan Bumpartiap o e e £ et ses

modul e file f QL. ' i.nfi0 i 23PN déhmoded e 1&faustaringna
nodul e aég%gﬁlrﬁﬁjl‘itggé%@pggﬁgrggle&gﬁlﬂﬁlagt or 14 for calculating .
communiyGak iIng A IHCII RO tgs@tof earras kopagtieg) daringar CEIMERICEERAC
informatton fife 21 storing the information about settl enent armrlg 20

carri ergramnsl ANtREeuectant mudelfrotna WANPUILSTY 4 FREGIHE Ahg PR IE6but t he

settlenment anong carriers calculated by the comunicatio oyl at or
141 ot 0 thbdelsadetermined ppghemasinebiifaty RSN azTOdFiF%G}d]qfﬁ%?@lgﬁ ] glgl ation

et ORI LS G PO e s,
L0 AT 1%k 0% e FHRROR T ooty ebambtresfeglaiion of
i ncl udi gg ol SXBARMBrgds RA%AG bNfi phinesmsginegatcahgilation modules,
and a module reader 13 for reading out charge calculation modules from the
15  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
20  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
25 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,




node 1ayd@o3stWdNg an exchange nunber that has generated paging 10 MAR 2004
I nformation, CWO0003/3063 9 1 0 MAR 2004 a transmtter nunber 16b for
storing the identification nunber of a transmitter, a receiver number 16c
for storing the identification number @f a receiver, a routing nunber 16d
for storing the nunber of a receiving point in a network, a conmunication
start tine 16e for storing the tinme when conmunication starts, a s

cnas. " cteh iR oy At L O P R hea for- 1 dent i {yi ng

the seryices: Gk FOMTNi@ROMe eptidivationt mmbar ofderetsiveror routighg
the charge area i1 nformation about a transmtter, a receiving CA code 161

for stqfiMBet D6dTbasasingtieanunfernet a orceabing paint 4o & WWOYJF; fransmitting
carrier code 16j for storing the 10 codes for identifying transmtt.i ng
carri ercommuiicatioSlarcams i 6edor staring gherting WiEay @p%&%ﬁ@&ﬁl&n oA
between a transmtting carrier and g fiyst. connected carri | he
secsnd amnnnnﬁeﬂi@aﬁn%emmrerkﬁﬁ ﬁqiiét@lflﬁgéhf‘ f1ae ,wr}éer* ﬁ?es Fowyﬁgcra %glo%lzd%’m

for storing.the code for identifyin he fkrsSk.C | ois the
second THAINECSE @@Ségﬁiﬁt&n f 8% Eﬁ ﬁé’qr?%h%%?(?%sr foralﬂg g@%ﬁ@%@ %&%?L%%f or
storing, 15 a boundary . connecting:poi At t ithtidh@re@areer and a
second d%%@@mugh‘ﬁq%’%%h%@%e&fhP?gg\ggﬁn%gtsggﬂgg‘r Frer f gom t he

AN inaA0f aboy SCOAARIK SrceoriinddAldeolof forgiotiegaheetimge

i dent i f a second connected “carrier Who is the third connected carrier
fromt E:%l ARSI At6H ab¥ien rebeivernb eransnittomg eatreet cede i 6f §01 sorEsHie

because of 20 interconnection through communication facilities. of a
pl woal i dodesfforddensfying(thansnittingararriersra BistROI A 10K LY Rect i on"),
t he nunber of the conbinations of PO -CAs.and carrier gc$?§§t c@ndlgect a
conbi nddundary coTesEBHPOINbOEIEASH GriT AR MBI DTG 404 ¥ 1EF T CTHE TN,
i ncreases by the.increased, nunber .of ¢ i 2%irkileArdr
Car r i erCarRies MARe il%ﬂ"ff _ﬁ?@"ﬂ@?‘?ﬁ‘?‘@%&%‘ﬁﬁéﬂﬁgﬁgﬁe gxf%rl{shlgh?g’r rier information
file 17 vl }6PPoE3REHNER cdie for'iBbRtiFPHR, the fitsd cofnected carrier who is the
second connected carrier from the transmitter, a second POI-CA 16m for storing
15 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
20 interconnection through communication facilities of a plurality of carriers
(hereinafter referred as "multi-stage connection"), the number of the
combinations of POI-CAs and carrier codes, ¢.g., a combination of the second

POI-CA 16m and the second carrier code 16n, increases by the increased
number of connected carriers.
25 [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




As showyddudd Boés the carrier information file 17 is consisted of &0 MAR 2004
carrier information record including, for exanple, a carrier code 17a for
storing codes CWO0003/3063 10 1 0 MAR 2004 for identifying carriers, a
carrier identification code 17b for stpging 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 Sk ShsnRhDRd A d it i @En90ERIdH 2oded ThoCslorgr codient i fi cati on

code 1 e code Iinformation stored in the carrier

| dent i i}, g0 GBFRIHADt S Wariers wth Sfavititisuphovidad by she eammpise Andy "

denotes a transmtting ier, "2" denotes a receiving carrier, "3"

denot es; gagaira@ided] Tekaystoning gre, cdde infoemation for indwating theaatynesrol and 6"
denotes an international service carrier. The contents. of 1he ‘ggdﬁ b

i nf or meddreierstefiaddityy theecarsiericodecoieand ghe kavwer Weatifieatiof cade 1dbsych
that, for exanple, "N' denotes a carrier to whom communi catd on. charge is
cal sul ated fhe benteothohtleacrde n@fﬁﬁﬂ&él%%ﬁ?‘éﬂpﬁge CaR34, h‘iﬁi@}fi‘?ﬁ“%l
denotes an international service.carrigr, "T" dengte Shittiglay
carri erQOdq_'”bléh@%l%ﬁl%ciﬁr%%¥9h @}a,t, E‘Kﬁ'e}&aerﬂB esqa %%@tﬁglaggé F ertFI% nd
"PD' denotes,a, PHS carrier, . -3, 3la» l.der flelpy dhgidr I'a"

conf i gur3iFiedn _ﬁf d?lﬁ%teﬁraoliﬁc&g?l%lgo%épéﬁ A q@%’%ﬁlﬁa 5?29‘2?&‘5 A wft h

refer en(ie 3tgs Eh8ndfecfati@Wanti™ 6* dbnofes hASnirauiidanl serece Cafreerl8 is
consi sted"or° 4 provi 8er rmélefl record including, for exanple, a connection

order node 1B EOhteHto bl M @bde Rfarmiatiomsicedsnrthegamienspdn ksesshqyas of
carriers connected in the nulti-staqe connection are arrﬁ\(g ed in the

O oot T
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Connectriquy éﬁ#r%ér, "#ien@Bd 2 6821 41248 "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
20  information string in which the types of carriers connected in the multi-stage
connection are arranged in the connection order during the multi-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.
25 The connection order mode 18a has storage areas distinguished by the
connection‘order during the multi-stage connection, "#1", "#2", and "#3" shown
at 18al 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




at 18alcwnmobbg/3463"L", "N', and "PD' are stored in the storage ar ea‘sO, MAR N0
respectively as indicated at 18a2 of Fig. 4. This indicates that the
connection order node 18a is consisted of a transmitting carrier whose
type is "L", a carrier CWO0003/3063 I kK110 MAP 9004 whose type is "N' and
who is connected at the second place fromthe transmtter and a receiving
carrier whose type is " PD The provider nodel 18b has a storage area for

stori ngwrglogquge\e@ Ry %fc?whbkﬁ%,ccﬁﬁf@@'téwhi gressabndhpliage o wathei teags mkser

charge commnr €ation charges 5 generated for each connection order node

18a, asali]@qiI@@bﬁq&g)&aiﬂieﬁ&fﬁbsangpé i$2PD" . shown at 18bl in Fig. 4, and
charged carriers o are charged with comuni cation ch?r

es. .Then the
i nf or mat i on Thdipravidey mbéelcbindes aoviomRfeal CBORSEN RGP ¢ ?%i"%‘?’&f‘a%
indicating the carriers corresponding to service £ ovi der a facility
or the ihef comitinationndf chaﬁgi@gﬂﬂéflﬁﬁr\”ﬁ@rﬁ’aég? FQ%‘HSHE’F??&@??CE@%% acility
provider and a facility provider is stor I n.t-hq: e @y pe the
pl arfes gereratod dar eagh EQHW@%BEQWW%G?%’%%G%%EQ% elﬁi.g%](?w;$consi st ed
of a plane denpted. by."$" a I denateds oedagithndi cat ed at
18b2 i nSiEpyD & ﬁ?thld"lm% %ﬂ%&%&gﬁyﬁﬁgﬁmtio@%}%ﬁgéf the carrier Cg;; type
"L" stored at . T.1 f RE6H 1A catider thencenTieda cas meodger vi ce
provi deF?ngguRk%tljoa{]sd%rggg me%rtggpﬁgﬁﬁgbout lt hle cg];g:cil_er of type "N' stored
at "#2" { eennes ih@itatipedde dmriersi8arraspendagi o @ §CPHEGI der are
stored Pﬁi‘?ﬁgngﬁnéeﬁ‘% 1[1.3.4] Cgarge cal culation nodule file Th fitl e
confi gugg@{,mr@‘nd feaciliey getloainforatitom inskcateng the cagigys|OTESPOIINE 1O
explained with reference to Fig. 5. As shown in Fig. .5 th
calyul atifaoilitydpiceyiden and @ faeilByigOYIQRT 1§StQY e%%%étey&%ﬁaﬁﬁﬁ%hgﬁ%%? e
record including, for exanple, a connection order node 19a for storing an
i nf or maPlaessae SfQTden which the types of carriers connected in nmulti-stage

Connect i on, - Jograniaper Bl g B R P the o
denoted by "$1" 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

20 explained with reference to Fig. 5.

As shown in Fig. 5, the charge calculation module file 19 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 multi-stage connection are arranged in the connection mode in the

25 multi-stage connection, a plane 19b for storing the planes generated in the
connection order mode 19a, and a program module 19¢ 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.




connectm®mo@e¢@msmnde 19a, and a program nodul e 19c. f [ 10 MAR 2004
connection order node 19a and the nngule nunber s of chg;gztggigglngon
nngules necessary for individual planes 19b generated in the connection

order node 19a. CWO0003/3063 12 1 0 MAR 2004 The connection order node 19a
is constructed in the sanme manner as the connection order node 18a of the
provi der nodel file 18. The program nodul e 19c is constructed so as to be

able to st ong J i
. Rl Yrde?fmpreuDa jpwobstractdd fritie Sqmptwanser 2s &
file construction of‘C a nodule file 20 will be explai ni%l W th referene(lz_ge to

Fig. 6.coimeshOpbrier made 88atdfahepdoladrithedebfiie 18onsi
/ _ onsi sted of
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g nanes that provide sinplified descriptions of the charge
cal cul aifimodobminiederand a nodul e 20c for storing the charge cgl cul ation

nodule. [1.3.6] Carrier settlenent information fi ' ' '
] . ile The file ¢
of & cdnir3.8] Mefulestitht information file 21 will be 15 expl ai ﬁgrjl \?\nu'[ ﬁt on

reference to Fi 7. As shown.in_ Fi [ ' i
: : ; - [ T
]1:| le 21 is glgP?sﬁ]ﬁ %ﬂnStB‘Ff:téO’&é?_rfﬁ I&ng«lﬁ‘ fﬁl%?ebﬁ‘%’ﬂ?ﬁ oer%Lr 1??{05? recoregeﬁrg{efjrgit Ingn
. o(rj. exatgﬁgieg,cga carrier identification code 2la for storing the codes ,
i ndi cat rriers involved in settlenent, a connection pattern 21b for

e ont o LA e aml, B SR e s ey 21 o
07 ki oretmpl s de o banetier i
 nagi 11 gptidyimpisargeialgulasion worglay, agvonnkeprors 59h Top O8I MgRs.
recei vi thgt provide sin?paﬁtligg d‘é@certiBSBng oFEhE chadd EiRuidtfort PRORITES! ARG 20T
module 20c for storing the charge calculation module.
[1.3.6] Carrier settlement information file
‘The file configuration of a carrier settjement information file 21 will be
15  explained with reference to Fig. 7.

As shown in Fig. 7, the carrier settiement information file 21 is consisted
of a carrier settlement information record including, for example, a carrier
identification code 21a for storing the codes indicating carriers involved in
settlement, a connection pattern 21b for storing the information for identifying

2I0 the descriptions of provider models obtained by breakdown, a
charging/inquiring discriminator 21c for storing the information indicating the
discriminator whether the settlement to the carxier involved in the settlement 1s
charging or inquiring, a transmitting/receiving classification 21d for storing the
classification indicating whether client carriers are transmitting or receiving in

25 the communication, an settlement service classification 21e for storing the
classification of services to be settled (e.g., analog communication or digital
communication), a service classification 21f for storing the classification for

identifying the service of the commmunication, an inside/outside ZA discriminator

21g for storing the information for discriminating whether settlement sections




25 t he cwaronwE addoN, an settlenent service classification 21 e for st’oﬂr M”gmﬁ
the classification of services to be settled (e.g., anal og conmuni cati on

or digital conmunication), a service classification 21f for storing the
classification for identifying the sefyice of the conmunication, an

I nsi de/ outside ZA discrimnator 21g for storing the information for

di scrim nating whether settlenent sections CWO0003/3063 13 10 MAR 2004 are

| nsi de pE iUl o fRNg ZARAATEN Arnfiside/outsidd & SAlidesminataral b forh f or
storing the information for discrimnating whether settlenent sectiqns are
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communi Gahhathich %ﬂﬁ £ ebfithahidagioapaeal Us for storipgitbedirae edrtheal
processing unit ? U 31 for integrally carrying out 1 corﬁmti ng

pr ocessidyanansicagohl ahd preaibenits @1 pafaressdriogl the faprgf T?fﬂdm :

[ t f trolli , in.
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HDD) 34 f ' X t hat d , d
i1, he modahe hardmardsotbRRTaILPE o sagimb oA R Gl cAARE, TEoCe!
fcglrCiljlngzh%a}r]ﬁélglzsﬁ/j%ﬁgete%ba@%ﬁ%iéﬁ%fér@ﬂcé?o'F%gf‘8.0ned above, a keyboard 35

s of ‘data, and a display unit 36 for displaying
results of Q&g&ﬁ%@&rﬂﬂ) E'i(;@.es R otnhuri b GAvharge clcel 0Ng 3pparates HOD 34,

t he keyboar and t display unit 36 are i nterconnected through a bus
(BUS) 3domprises a central processing unit (CPU) 31 for integrally carrying out

15  computing processing and control processing, a read-only memory (ROM) 33

33 for storing

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 12, the module reader 13, the communication charge calculator 14, and
20  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
25  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,




To be mgneospeciddic, the CPU 31 reads, for exanple, the pr 0 MAR 7004
controlling such as the reader 10, the data ne(r:rgss;iry folro ?gtraa(r:no];]ﬂolzgand
the like stored in the HDD 34 and stores themin the RAM 32, when a

comand or the |like for starting a johy for processing comunication charge
calculation is inputted through the keyboard 35, Then, the CPU 31 reads

the paging information, which is the input data, CWO0003/3063 14 1 0 MAP
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comuni cati on charge cal cul ati ng apparatu ferring to Fig. 9, an

exenpl ahy RohM 32, dar pentroHiigi sy ﬁﬁéheé@ﬁ‘%lnﬁiat i on charge cal cul ati ng

apparatus | to calculate co ni cati on charges '
. i ; generated anong carriers
w5 bd2dExparatien ofihed: %@treader 10 reads in one pagi nggi nf or mati on

T il e i i
gentitlcat t[fe&ﬁgﬁﬂg 6 Mgl 9 ﬁﬁ%xEﬂ{gghF}F oFBfandﬂi boriiedeinltheby using, as the

keys, the tingccatrier code "16f and the carrier code, stored in

the f1 Ieaim fiffiC8tioR *hacse - icati -
ion2hapsieclighlAing hepaenond toaralcwdate cdmmen;icaten
t he paging H#lorrratlon record re%dpyn by the reader 10, and;lthe cg?rGidelrn

i dent i filpapéopenetited Bneong theierswoidl beaidseribed. processes the carrier type

read- out procéssing for reading out the  t t ' '
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(step S2). The specific.operatio f the carrier t
. In . e read-
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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

15 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 17¢ of the carrier information record detected as a

~ result of the search (step S2). The specific operation of the carrier type read-out

20 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

25  the paging information record about the connection. Then, the model reader 12
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 $3). The specific operation of the provider read-out

processing will be discussed hereinafter.




gener atgg g ¥ £argAangi ng the types read out by the type reader | | in }%gMPmM
connection order fromthe transmtter on the basis of the information
included in 25 the paging information record about the connection. Then,

t he nodel reader 12 processes the proyd der read-out processing for reading
out the provider nodel stored in the provider nodel 18b of the provider

nodel record detected as a result of the search (step S3). The sPeC|f|c
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type regd; out orocessing.mRitonads d7aue module 20c detected as a result of the
search (step S5). 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 16] 1s

25 "2001", the first carrier code 1611s "2002", and the second carrier code 16m 1s

"2003." B
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 "2001", which provides the key for searching in the carrier
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for exanple, t/ at in the paging information record read by the reader 10
the transmitting carrier code 16j is 25 "2001", the first carrier code 161
is "2002", and the second carrier codgglén is !! 2003." First, the carrier
type read-out processing for a carrier whose transmtting carrier code 16j
Is "2001 " wll be described. In this case, the type reader 11 sets the
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b C
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CO?S 16('Fl;bﬂ(§tc§ 2003 direict barior. BEhelégpe reaster MnSQﬂIFE%ﬁgTe, %W%@%&@é%ﬁr 11
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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
, which provides the key for searching in the carrier
"2" which denotes

the carrier code as "2003"
information file 17, and sets the carrier identification code as

ceiving carrier. The type reader 11 searches for the carrier code 17a and
basis

the e
the carrier identification code 17b in the carrier information file 17 on the
"PD" for the carrier code 17¢

20
of the search key. The type reader 11 detects type
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

25 be specifically described. |
In this exemplary operation, it is assumed, for examp

out by the type reader 11 on the basis of the paging information record read in

"L "N". and "PD" in the connection order from the

le, that the types read

by the reader 10 are

transmitter.




of thecgeanch /keyw3 The type reader 11 detects type "PD' for the carri"«grMAR 2004
code 17¢ 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

provi der read-out processing nentioned7above will 25 be specifically
described. In this exenplary operation, it is assunmed, for exanple, that
the types read out by the type reader 11 on the basis .of th Lng

i nf or mat | OnT'hg%bﬁeI eagliern?2 & tihe corneetion @rdgreinfprmatiQn, as, “in the
connection order fromthe transmtter. CAO0QQ3/ 30%%7 ]].éf Jgﬁgr%%%lﬁe
model  kEHAPrERi4€d the hey bomserchong BY ther PR e e 19 \pP®, I ch
provi des the key for searching in_the provider del, fi . I

r eader ré2deeh? chaxchiesrfor Hee conRREIFPH ﬁrfi@rd@f)%:%lo%o%ﬂ“ﬁ #qe\ﬁéérp P?)-(S/k?%ler? H’:em)del
file 18 on the basis of th ear key. [ r Her as
the prd®d oeths bastseo! themsear iﬁb’aﬁﬂ? ﬁ%l&ggwg'demg%%ﬁ] a (?ﬁowrw in
fig. 4. The plane stored at "$1"¢,ndj catep v4ce provider (SP)
cor¥ espoadel f%bt Elé‘Pfe?éﬁ)rSf] E&y&é '(yﬁl(a&v%s%?%%ﬁggpis%% order is "1 ", and

that the fagili pr.QVi we P ndis depvideepreaider(SRf type "N
whose connei—t(i\eoﬂf r%glfeng{ izf %ﬁ%%@%]?ﬁnt this ‘éase, rxtkthe' c"alr"ri ergé%%hwge
"N' char rEi tiy@eL " bwhdww canmentrompredr 6n Ichah di ng
a line Cﬁ%@é&%@n@%ﬁa&ﬂ% %g y%l ane stored at "$2" indicates tha&lwt he
Ser Vi Cg,p{IRY! plefviger Eﬂ&p@mdsspqum twrcdrgier 3typgp&N " PHORRSOBESTPEEt i on
order is "1* % and the facility provider ctorresggnds ria%ﬁttﬂgtcamgrgarri er
of typeyrdePis WpbsHenoenecthioaass,dbe cRErene! tyRe 8 Fhaggs he Cati®r PR
carrier of type "PD' charges the carr.i f ot PRI I RnTHei cati on
chaoge typel"kdi fay 2CPNHBUBKALIGE C 8289.15‘?{‘%@8%??’?‘?6 8%3‘? EIMRaBRHIRITHE, CaL

ene: e AT R U R onsepbas e e
operatign fypiet 1.8 AN B hnd HorfdaiBR'i6 " 1t hahdtthe fapilsty preadder 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
15 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

20 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) 1S a

25  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 "ILNPD",
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




20 out chysobhe /Mmype reader 11 on the basis of the paging information r 884404 7004
read in by the reader 10 are "L", "N', and "PD' in the connection order
fromthe transmtter. First, the descriptions will be given of the nodul e
read-out processing for interconnectign between carriers in a case where
the service provider (SP) is a 25 carrier of type "L", and the facility
provider (FP) is a carrier of type "N." In this case, the nodel reader 13

sets t gﬁgﬁtﬁ%ﬁ.ﬁﬁéq@bo{ e éHHrgF @fdlﬁ_ﬁﬁ@ﬁ mbiRE file Micehthe basised thhe key

for se the Charge calculation nodule file 19, and sets the

Ser Vi CoopfVk P! They' tHe 1A0dul hircades 113 deteptsothiedeno gasn modude greupl ke

I nf or mati on. e nodul e reader 13 searches for the connection qrder_node
19a CVROOHCBES Addule i ARUAGKY A2 plande" A" i2p Shﬁ@frbﬁhﬂgé n Fig.
calculation nodule file 19 on the basis of the search key. Then the nodul e
reader 513 detects the program nodul e group 19c¢ that includes nodul e
nunbers "AO01," "A02," and, "A07" as shown at ]fqgl in ki g cud-ont \ext, t he
desgri pt i ondNaait] thendasGeptiPREH MW LerPYGP L 5@89?96& 6cessing for

I nt erconnecti,on between carriers in a er,.e ' &vider (SP)
is a cqrpressing foy yatergennelipn ﬁ%tweae& ‘ﬁ‘iﬁﬁﬂﬁﬁﬁxﬁ %;fg,r%e\?ﬁgé/tlrgeesaer?gr rier of
type "PD.".ln thijs case, . el wr roRed Q| o bamyieten!

i nf or met'PY eﬁs&ﬁgl\ﬁﬁ‘lﬁ' Cg%eltr(rﬁ tg?gv?“dégﬂtgﬁgekjfggﬂfﬁg? searching in the charge 1

o cal Ct{gﬁéi“?‘i‘).mﬂ’x"ﬁsfdﬂgﬁ,t]h%m%ﬂ‘él s@idert 1B sesthie conpeotivdardas " 1" and the

facili provi der “as In the plane informati on. The nodul e reader 13
sear chggféRhatifs asCIMNPEY' evhichqeovidiiethedeeafel saaECpINgnE dEch#rgehe char ge
I .

calcul ation nodule file 19 on the basis of the _aearchllg%i]p @%31 .t-@e
rrogr;ITgI e dae@Aﬂo?[ioonz ﬂ:ett'ﬂgtl@«i gnﬂzgéﬁ&mwagﬂ?f‘ept@?\ﬁ Br @9c 't REC Y FHY modul e
nunbers " o " an " .as indica )
modul e proxdder 2”3 eptheaplane Bdorpatigh. eﬁ?—ﬁ: H%?‘ﬁﬂe%%@%owtsggﬁél e:énfo-gﬁﬁe

ti trol fil ft d t] t 1
execution contro ile @Sﬁﬁoﬁnﬁﬁﬁﬁ%ﬁq‘e f%l?ljti%é flgéctgﬂl@ug{thMe

wher ei FAIHECUOPRIHST JHO stores the planes of the provider
model  anfl §6 Qrefelblkis of the search key. Then, the module reader 13 detects the
program module group 19¢ 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 19¢, wherein the
execution control table stores the planes of the provider model and stores the
program module group 19¢ detected on the basis of the planes associated with

20 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

25  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




pr ogr anwooowi3¢ 3gecup 19c detected on the basis of the planes associ atéd MAR 2004
with 20 the planes,, and the execution control file is a tenporary storage
file. [2.2.4] Specific operation of the comunication charge cal cul ation
processing Referring to Fig. 6, the @@municati on charge cal cul ation
processing nentioned above will be specifically described. In this

exenpl ary operation, it is assuned, for exanple, that the types read 5

out by - ' ti e "basirsd die famlippgirogidenfbPras ASHRIFIEE SHd
inputtggwhﬁ/&gﬁgﬁﬁggggﬁ%@gr@?L," "N," and " g%@ in the connection order
from t hepe t'NENSI fhi€tasethe dosomupidation changepealgnlater b detITEHHuUNI cati on
charge Tcal cul ation processing for interconnecti.on ﬁet ween capriers in a
case Wheligtheh&ASAr'y indd 0000 aighae nugnbeningara g Ahy S8l He? Eh§P) is a
carrier of type "L", and the facility

_provi EP) | her gf ot

"N | erismmitngieecéivang oo it shanged on Birpero R ARERA krie 1Pe

whet her "AOL " which is the mod nber, indi Gal | i h

{1 il igrack il ege QIR popiEal e rep i, B bR IREe AR SvHent 1S
5 19¢c stored in t ' invgcith

7 cader tha CORBRNICHITLBATRAR Gt b aRet. KR aErics PEENE: BFSE SOt IT00E 1he

e & A Tt P B For cal culating a
o ERLERLE R e o elcommE coesancoug M8t oo e
1, g s it oo Lo brmmA I U
T e oo, ot o0, hare, ol el ot ot ol wale SAOY BRI 20
2 P anoarspemerie i eonTbest P ORI LGS claau o oot
R e e g
modul e , DUIRELS (A nicthil20crgbriding he "AODT aroluded i tiye oupdulge.
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 19¢.
Next, the communication charge calculator 14 determines whether "A02",
which is the module number indicating the setting of the service information, 18
20 included in the program module group 19¢ 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
25  using the module number "A02" as the key, if the module number "AQ2" 1s
included 1n the program module group 19¢,. 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



Next, theogaanunicgati on charge cal cul ator 14 determ nes whet her "AOZJP“MP7W£
whi ch is the nodul e nunber indicating the setting of the service
information, is 20 included in the program nodule group 19c stored in the
execution control table created by theordul e reader 13, when the

communi cation charge calculator 14 carries out the processing for setting
the service information, for exanple, included in the setthenent I tem

requi r%ggugé}&ai'&ﬂiﬁééeﬂg 18 themen peatdssmg watyit carRgRZ Y Eonmuni cat i on

char ge at’or searches the nodule filJe, 20 b . I.0@ Aldpe qodul e
number '}é@%g" iRS fbPSetti ,thiefsemia:erﬁnﬁ@mreaugﬁbﬁrth@/x@@au\zes‘?“#‘E’E’Fué\é@?i > he

prograrlrjm nodul e“group 19c,. Then, the comligni cation charge calculator 14
carri es;@Yhchitedonotesmioggamomogdeie EFY'R RéCser vi ce i nformation accordi ng

to the nodul e 20c correspondi ng to "A027 | j @@tﬂﬁqbtlcﬂ:essmgord
det ect ed as Thuseshe Bommuhg%@@r@}ﬁrg%mlggc}rw&?%g%%mni ca]tdi ?nfﬁh%e
CW0003/ 3063 20 1 0 MR 7n04 cal cul eepfieredont the mexuiprioe I ng
Wi tialouthtlrzslett}'rilg]@}'lfbElffft'dlelﬁ%"‘ntrﬂFei'ﬂ,%’s\é/r’ﬁ(g.£ ﬁé},&é&e{l?ng the service inf tion,

0
i f the nodule nunher "A02" A " qqeimddmepmngbmer&)ﬁm%ég&bup
19c. THEOTEHE Qb m@g‘?‘?gﬁ’ﬁcﬁ%‘éﬁﬁﬁﬁfamr 14 carries out the

processing 5 for. s | Sgidthlement itens, which have been registered
in the ?%nqqqt]eo%é%d.&a%@gredi ngﬂ)to t he nodul e 20c associated with the

nodul e @ﬁpaﬁﬁgtﬁtﬁ&ﬁé dnhodigaett connecti on order node and pl ane. [3]
Advant a@js 0 enbodi nent In the enbotgli mint rsq)g.t fro(i‘}]gclaﬁ%l daepr®! ane
of a provi de, fedghbodimbat safordnabeve, 1§ RIARC B AP T'éader 12 for each
connecti on order node. Hence, eye n i : nfSdeUHegRle| enens
penrfor neghd bt by thessodelaeader &ér‘gfp\éféﬁlcpn%%g]?ﬁe%gge% nvol ved in %he

communi cation between a transnitter.t i ¥8¢ poseblé¢ taideadifyrad e
i nf or mawhen ABeEONNEE! §@mm3ﬂb‘i#‘°§'e‘r%%§?%ﬁﬁ§‘?}’olng Phe carriers can be

obtained. 15 The pl anes.re PytibReeToden a gademitter 0 BEFCEYITH FCat ed
connect Péﬁlerﬁﬂggf‘feél{]%t ‘??r‘gﬁ“?‘??%l tlgnd al | ow the comuni cation chargg to

be cal cyl at.ed. Qe information about the settlement generated among the carrl

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 carmer to another have been registered as

50 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

: o .
needs for modifying the programs for carrying out the communication charg

calculation processing, thus permitting improved maintainability of the

programs.
25  [4] Modifications

[4.1] First modification

In the embodiment described above, the settlement items set separately for

are represented n terms of module units; however, they may
nes,

each carner

i ] ti
alternatively be represented in terms of program units, such as subrou




t he basgj i ndjiyi dual Iy i ndependent connections. The nmodule file 200 0 $AR 2004
provid%%g9§6%£?9hythe conditions for setting the settlenent itens that
differ fromone carrier to another have been registered as a 20 nodul e

20c. This makes it possible to easilyj,handl e the conplicated settlenent

met hods that differ from one connection node to another, and to reduce the
needs for nodifying the prograns for carrying out the communi cation charge

cal cul ation progessing, itting inproved nmaintainability of the
progr ah@heQﬁl%Mflr@%&g?ﬁoct&%ﬁgﬁgﬁ{%‘l ] First nodification In the enbodi ment
descri ove, : thement itens set separately for each carrier are
represﬁ&é%ﬁ%@eﬁ@lggﬁ%@ul e units; however, .t heweir}e@l }ng%g%‘l&\gfb be
repr esent edhlil Eh‘% Eﬁ{}ﬁ)cﬁfne‘?ﬁ‘@ﬁ/%@?bmhiabsyesﬂtﬂﬂp@@% ! 3063 21
1 0 MAR 200 ather than limting to the npodul es.] [ig. %lad??ﬁ%the

modi i ?ﬁé&ﬂ@déﬂeﬁﬂ@r ¢ abtirmbret progsan Bedude 8reUP 7€ GV d8r odel 18b is
read out "by the nodel reader 12, then t\f}ﬁ pr8ﬁg&épﬂ8661 ﬁggr‘rgupﬂﬂ@c is read
0Ut5byaﬁbﬂuﬁ;M@kdBEeﬁﬁemaﬁB\EdWh‘é\”ﬁH?F FyPIORGWever, the provider nodel
18b  and the program nodul e group 19c¢ & rByd¢hE3 poouttng eader
13, omigrogrgm todulo gedup égééﬁaﬂg’.e rFﬁdgiq}qﬂﬁHd&ﬁrrg)ﬂl cation In the

enbodi nent descri bed above, the charge cal cul ati on nodules are 10 stored in
t he nodheenpidekrengier ver, the nodul es thenselves may alternatively be

stored in_another fjle,.. such a case, it will be necessary to associate
the fillds3] Iﬁ‘é‘i‘gqudhﬁyléﬁtti ng relationshi ps by usjng the mogule nurbers

20a or the Ijke. d0oWAReRPAds R Mo, the charge calculalion MO

ativel
10 stored in the module file 20; howeyver, the modules themselves may altern . y
necessary to associate the files

be stored in another file. In such a case, it will be

1 like.
therewith by setting relationships by using the module numbers 20a or the like



1. An apparatus for cal culating comunicati on charges between carriéﬁgMﬁRzmh
froma call detail record generated as a result of conmunication via a
plurality of communication facilities of a plurality of carriers, the cal
detail record includes a plurality of pairs of carrier code and a carrier

I dentification code, wherein, the carrier code identifies a carrier, and

the <carrier identification code identifies a carrier in view of

comuni cation facilities the carrier B?OVides, conprising: a first storage
section f E :toréng a record including a carrier code, a carrier

I dentifi ' de, and a carrier type code deternined fromthe carrier

code and.the carri er Aindgipdrhiugaficr @al@ifg6hg 209eRMG A1 O @HEr SRBetWedPr
storing a record which i'ncludes a code séquence of a plurality of carrier

type codasjicenflom plaatledetapreserdigencpaed aoh resahtrofaromhynmicedencfiaa
billing carrier billing communication charge. and carrier type code of a
bi |l ed gawralgy. ofb¢omeirogatioe foeilitiespfcaphirelity af tardersext racti ng section
for extracting carrier type codes fromthe first _storage_ section, on the-
basi s of each B¢ Glbd¢tailgecet mdprdevadlardity Hfpadrs of gamier¢ees pod aode

included in the call detail regords; .a second extracti.ng section for
ext r act FAY BT é‘fFéétlaﬁ?aé}ﬁq fedeey ﬁﬁlns%r%@é‘eg&@g?dﬁ?ng _eg R&EBRET 2R the code

Sect oncoaui deatIERH hie RRUTETEPanit i e hoblnaldalaT BidiBiinsge
bet menthé}&ﬁrﬁ&rgfﬁﬁﬁeﬁ%&ﬁﬁgg j.ng to all the planes extracted by the

second extractin sect’ on. apparatus corresponding to Caim1,

wherein the calylfigekeidagersecqod forkioiig b petordeimcud@ine ehirddy esdelence of
the conmmunication facilities of the plurality of carriers during the
comuni catnienidatidicaticar cedel dnd 2 katridr ypeRd20detePBined iwodeheequasce of a
plurality of carrier type code stored in the second storage section is

f ur t her CREEAYEE eATichadgpiicatien €8deect i on sequence of the conmunication

Facilities of tahseecBInHrs?«lfni‘atg\é s(?ﬂ:fcti((:)%rfroires{osringa gdrecord which includes a code
| sequence of a plurality of carrier type codes, and a plane expressing a pair of
carrier type code of a billing carrier billing communication charge and carrier
type code of a billed carrier billed by the billing carrier.

a first extracting section for extracting carrier type codes from the first
storage section, on the basis of each of a pair of carrier code and carrier |
identification code included in the call detail records;

- a second extracting section for extracting planes from the second
storage section, on the basis of a code sequence of all the carrier type codes
extracted by the first extraction section; and

a calculating section for calculating a communication charge between
the carriers corresponding to all the planes extracted by the second extracting

section.

2. An apparatus corresponding to Claim 1, wherein the call detail

record further includes a connection sequence of the communication facilities of

the plurality of carriers during the communication, characterized in that




the second extracting section extracts planes fromthe second storagé‘““mRzma
section, on the basis of an arranged code sequence of all the extracted
carrier type codes in line with the connection sequence of the

comuni cation facilities of a plurality of carriers. 3. An apparatus
corresponding to Gaim2, characterized in that the plane stored in the
second storage section further includes positions for a billing -carrier

and a billed ¢9dG SEQUETHE @lon phitnalivy of equiBRt &g code stanedhini thatseaond

facilities of the pluraljty of ca r.i(i:.rs. 4. An apparatus corresponding to
C ai m 251GFa&C S%ﬁr}fé?lgéft Brntherjantang ehdn Tigawithices Gimsicaen sequeaceeniohe
stolrage '9- -rtﬂlr-'- cl ﬂgqs .?r m nodul e f.or cal cul ating a
commni%‘gﬁ%g‘]a]l lrc&ﬁl g ?blﬂﬂrlgsng 'ngrgb fﬂgcafréﬁ@; anghe second extracting
ection furt %3&10&] ] f econd st or age

:ect I on, on F@rg asi ?C%)?H%ﬁgj%é%gi@gégg%gge%lﬁEgﬁfr(ilﬂghgéPPng Stt?@ﬁ% codes
extr act esbiin, ieitd badis eftdPhhAled 868 38quad: bRSIIGBEUAIdOg ARGE} O

cal cul ates the communication charge between the ~carriers by using the

pr ogr antypeded deseixk line eith ltlye tbansaiondeguén@csd! te 668ihemcabion AdBLRed for
controlling an apparatus for calculating comunication charges between
carri eref & pharadityafi cadeieas.! record generated as a result of communication
via a plurality of conmunication facilities of a plurality of carriers,
the call detail record includes a plurality of pairs of carrier code and a

carrierpidentificatjon code, wherein, the catrier,cqde identifies a
carriers the carr i ARRRETS CHISSHONAIRE 1§ Z::elﬁ!mf%égla&a%tﬁﬂrzﬁgrmi t;la{/ flagy of
conmuni ' il itd ' ' Qvides, the a rat.us,.

communt S aof i 4 Sstort Vi dd AR FHLAL G55 nOURCARTE 208Tine

i ncl udi erier QR 4 BillEPERiTi & i$ANE @&nredfidh! é‘dqriﬁhte rbfgﬁgeco ficatiGh" ' €r
type code corresponding to a pair of the carrier code an e carrier

i dent i ffacalifienof ookeplaralicy ofi¢astiersage section for storing a record which

i ncludes a code sequence of a plurality of carrier type codes, and a pl ane

expressing a pair of carrier type code of a billing carrier billing

i cati h e and .carrier type code.of a billed carrier billed b
f ﬁgmt;,n: .;anlgorg a(r:r ?ré} 1 AaPBAAMS pﬁggspog&ng to &alm 2 or 3, characterized in that Y

the record stored in the second storage section further includes a program
module for calculating a communication charge corresponding to the plane,

the second extracting section further extracts the program module from
the second storage section, on the basis of the code sequence of all the carrier
type codes extracted by the first extraction section, and

the calculating section calculates the communication charge between the

carriers by using the program module extracted by the second extracting section.

5. A method for controlling an apparatus for calculating
communication charges between carriers from a call detail record generated as a
result of communication via a plurality of communication facilities of a plurality
of carriers, the call detail record includes a plurality of pairs of carrier code and
a carrier identification code, wherein, the carrier code identifies a carrier, the
carrier identification code identifies a carrier in view of communication facilities

which the carrier provides, the apparatus includes a first storage section for



a first extracting process for extracting carrier type codes fron1thé19w%§gm£
storage section, on the basis of each of a pair of carrier code and carrier
identification code included in the cal]l detail records; a second
extracting process for extracting plane§4fron1the second storage section,
on the basis of a code sequence of all the carrier type codes extracted in
the fir extraction.process; and a cal cul ating process for calculating a

3 i igdpdana d

communi €&t bR A& CAHACL SPHE 7 aTdRY WEpbinatign eode,lancha pl anes
extract I: Al rocess. 6.-. A nethod, corresponding to
Cl ai m 5%9%%}@&3;& ‘?‘ﬁ‘g@@%ﬁﬁé‘?@?‘ﬁq%r%ﬁaﬂ&f GREFIET O0g fad ﬁlec‘éﬁ*iﬁéf‘cft i on
sequenc o sV i | Ll Lt f e.pluralit f. carriers
duri g The  SHERICHTEUE, ARELOM \RFask Sebiiof Tor afiRe dofserd sdhicBioeldic
pl ural i byl ddree 1P | | 0 secfion in
line with tk?eﬂ%{)nnect i%nﬂgggg@’nggfﬁgg%ﬁgﬁﬁae%m@%f éﬁgg'{] ﬂgaﬁeeéf?&i%ﬁsmé second
ext r act pay of caoeis, tybe wodehs Sbilting SHreica®s] b @it ' | a
code seguence of al P,pt he extract edgcarrieer tI%é%gg%%ﬁigrapgﬁlgg?lgﬁ E?-Lde
connect Farriersiygpeecade of athded camien batedby e billin geszu@fer,ac@h%irﬁdih y of
carriers. 7. A ethod corresponding to Claim6, characterized in that the
pl ane stored AAUShEXHAEUAY PEPORBOT SBdracsing canriesitypacodesSromsitie fing f or
bot h b'tIIin% carrier d, bill carrjer lnéhe connecti on sequence of the
communi tat e S?%@?Pi pp ke basig ofy ¢k 9 P3Ir eheamsrcode aNdBRTIONS 25 8. A
met hod ' L: racterized in that, the record
fRRTeash Egdé ?n&luﬂhfplg éﬁ% g%nllf (E%];EH Jecords;

stored I n the second storage s >udes a program nodul e for

cal cul ating thgeeOnleRtGRting I%E@ﬁégforc&ftg&@%ggz[}g:fstigotrﬂﬂaeogéggﬁda%ﬁqr}ﬁ%e

cal cul ating process further “conprisingt rrd

pr ocesssdaromxin ot bags pfegeede e off ANthd @afPGORDHSEAAISK BEGEHAR. ON
the basis _of code sequences of all the extracted carrier type codes i1n the

first ethe Hestiewragtisgepecessidand cal cul ating process for cal cul ating

comuni cati on cparges bet ween.the_carr.iers by using the program nodul e

extracted in ¢falculating process for calculating a communication charge between
the carriers corresponding to all the planes extracted in the second extracting

process.

6. A method corresponding to Claim 5, wherein the call detail
record further includes a connection sequence of the communication facilities of
the plurality of carriers during the communication, characterized in that the code
sequence of a plurality of carrier type code is stored in the second storage
section in line with the connection sequence, and planes are extracted, in the
second extracting process, from the second storage section, on the basis of a
code sequence of all the extracted carrier type codes arranged in the connection

sequence of the communication facilities of a plurality of carriers.

7. A method corresponding to Claim 6, characterized in that the
plane stored in the second storage section further includes positions for both
billing carrier and billed carrier in the connection sequence of the

communication facilities of a plurality of carriers.




second extracting process. 9.. A nediumin which a program for control [iMi§ 2004
an apparatus for cal cul ating conmuni cati on charges between carriers froma
call detail record generated as a result of conmunication via a plurality

of conmmuni cation facilities of a plurality of carriers has been recorded,

the call detail record includes a plurality of pairs of carrier code and a
carrier identification code, whereinzssthe carrier code identifies a

carrier, and the carrier identification code identifies a carrier in view

1ot SPorage sect  ormeboE comeagondigList Gine buth hathaabienad tus, & -
L storage sect! ot e . il

pair ot the cilt FaE3uEaEn BRoZapR Shesliorearna Rohueta Blestum
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;
type code of a billed carrier billed byt arrier, e program

conpr i sproddss fer epsractingepropeami modedes frefn tyd SecniPsStork pEsEOGoHI bhlthe
storage section, on the basis of each pair of a carrier code and a carrier

i dent i f basisiafrcastedsequenicasied allntherexteadted cdetier typeecodeksin ehet fisgtt i ng pl anes
fromthe second storage section, on the basis of a code 1 0 MAR 2004 26
sequencBXBACEPD RrReess, enda edlcalatmeprasess fepgaleulaiag camemuai¢ation

conmuni Il on.ch et ween the carr ' t he

' t L1
extract ﬁﬁeérpeeé%%%g.tﬂﬁcﬁﬁrd?ﬁrpy HS W& Q’??rgro%?éé}eﬁﬁﬁ;ﬂ%n 5 Héﬂil% Cdaim9
has be?ébdrﬁf@ﬁ&ﬁ@tin%’?)%?s@. the call detail record further includes a

connecti on sequenceé e conmuni cation facilities of the plurality of
carriers during the communication, characterized in that the code sequence
of a plurality of carrier type code is stored in the second storage
section9in line w tA mbdiumnnechichra psegraender candolirges dparseis &t ed, in
t he second extracting process, on the basis
calculating communication charges between carriers from a call detail record
generated as a result of communication via a plurality of communication
facilities of a plurality of carriers has been recorded, the call detail record
includes a plurality of pairs of carrier code and a carrier identification code,
wherein, the carrier code identifies a carrier, and the carrier identification code
identifies a carrier in view of communication facilities the carrier provides, the
apparatus includes a first storage section for storing a record including a carrier
code, a carrier identification code, and a carrier type code corresponding to a
pair of the carrier code and the carrier identification code, a second storage
section for storing a record which includes a code sequence of a plurality of
carrier type codes, and a plane expressing a pair of carrier type code of a billing
carrier billing communication charge and carrier type code of a billed carrier
billed by the billing carrier, the program comprises the steps of:
extracting carrier type codes from the first storage section, on the basis
of each pair of a carrier code and a carrier identification code included in the call
detail records;

extracting planes from the second storage section, on the basis of a code




of a code sequence of all the extracted carrier type codes arranged inllt[)tm“[m{l
connection sequence of the communication facilities a plurality of

carriers. 11. A nmediumin which a program corresponding to Caim 10 has
been recorded, characterized in that thezplane stored in the second storage
section further includes positions for both the billing carrier and the
billed carrier in the connection sequence of the comunication facilities
of a plsaquanog ofodll the exwrstedicarrier wgpe eodes; awd ch a program correspondi ng
to Claim110 or 11 has been recaorded, characterized in that the record
stored in t heCHeERMESERMAPNISAHONGHI A BE D§EVEER dhe daEN I SorGgesANdtva0e f or
cal cul ating the co I cation charge corresponding to the plane, the
calcuIa@Mﬁge§ﬁ€EC#ngﬁ@@Sconprising the steps of extracting the program
nodul e fromthe second storage section, on the basis of the code sequence
of all the extracted carrier type codes, and cal cul ati ng comuni cati on

char gesjget ween t heaGREAf $n R¥hitH £ Bré HenTLbhRASHEHIRE O TR hEs

been recorded,

wherein the call detail record further includes a connection sequence of
the communication facilities of the plurality of carriers during the
communication, characterized in that the code sequence of a plurality of carrier
type code is stored in the second storage section in line with the connection
sequence, and planes are extracted, in the second extracting process, on the basis
of a code sequence of all the extracted carrier type codes arranged in the

connection sequence of the communication facilities a plurality of carriers.

11. A medium in which a program corresponding to Claim 10 has
been recorded, characterized in that the plane stored in the second storage
section further includes positions for both the billing carrier and the billed
carrier in the connection sequence of the communication facilities of a plurality

of carriers.

12. A medium in which a program corresponding to Claim 10 or 11
has been recorded, characterized in that
the record stored in the second storage section further includes a program
module for calculating the communication charge corresponding to the plane,
the calculating step further comprising the steps of extracting the
program module from the second storage section, on the basis of the code
sequence of all the extracted carrier type codes, and calculating communication

charges between the carriers by using the extracted program module.





