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COVMUNI CAT] ON CHARGE CALCULATI NG APPARATUS, CONTROL NETS%MMWWW%E
AND MEDI UM I N VWHI CH PROGRAM FOR 5 THE COVMUNI CATI ON CHA

APPARATUS HAS BEEN RECORDED Technical Field The present inventisosoo rel ates
to a communi cati on charge cal culating s o apparatus, a control nethod for

the sanme, and a nediumin which a programfor the sane h ded,
and nore particularly, to the caIEﬁS&ﬁiHﬁTIﬁ Nchar ges bil | ﬁ@mﬂ@@’ﬂmﬂ

particular carrier to all other carriers when comuni catlo ed by
interconnecting a plurality of carriers. 15 Background Art |A%®¥®&ent years,

(ner o it O MGRIEAREY CHIRR et A FUERTTRG Q?E%Wﬂgmﬁﬁ%'eii °
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set t § e EANOMMBNICAFIONRCHARGE @WE@UE%TIN@%PPA@ATWSC ation
is perforned and that involves the charges for using facilities has been

ef f ect e BBEN/RBGORDEP carriers directly connected. Hence, no transfer of
charges is carried out anong the carriers indirectly connected except for
speci al occasions. 2 5 This will be specifically explained, taking as an

exanpl e, e a nessage is transmtted using the line facilities of
a first Mbﬂi@?%goes through line facilities of a second carrier and a

third t h f t

carrier 1 ontenreseRtgBREnfioRaie s frntRunitAion Bafnching char ge.

The, eCoppaf&ls, £tohfof Mdthb8%ot thoshine! B AelidA'ih' whidiPa 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.

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 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



CWD0003/CEP B39 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 recogni ze that the
second carrier has used their line facigities, 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
comuni daving usedéty linenfasilitiesnThetthirdsearoied is entitled todillitheifigt ¢asdet hei r
line faciljities, and they cannot bil|l the first carrier for having used

o

thei r | aRd thgsecond earries, respackiedy, fosdwwying mlseddtsrﬂdu@erz]facfiﬁtins. aldhough
| et hod 1 1 licated t isting ...
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present thély ¢ RRiII&YI des a communi cation charge cal cul ati ng apparatus, a
control nethod therefore, and a nediumin which a programfor the

conmuni cat i oThetefoas, sint€ thethird cadia @intivt falyieedghizeahded that nake it
possible to keep track of all carriers involved in % communi cati on between

a transgepmmnnioation, they car bil ondy the secend earier fgrdmvingasedtheimbn
informatian a o generated anong the carriers. Accordi ng to one node of the
pr esent TaGHitigs; @i theyexmnet Ribk thefirsh sarierctorhaving mgedpheirdine failities.

cal cul ating ﬁo ni cation char%es bet ern caréi erfqgenerat ed as a result of
communi cat i ochUURETTOEHMIGFERL SErCORRert 1orms and seftlament methpdsare | er s

co i's | ' r [  j cti 2 5 conbi nation
of Tho ESpdl £ St BloRE F3b) s FREERorflech TORES aptieémentar oa, on
the basifethbd(0AIRGrURIK! Wefe hiPBeeh ol driiBhl TBr apPRrdMRRSIHAL AFLBbICtD
concerning a line-up of " Carriers in a connection er between a

t r ansni quesklgrandaflexibéy copeiwith suoh ihtertdMnect FOEmMR GryBRlBhRAt Metholdar ge

cal cul ating section for calculating the communi cation charge between the
CWO0003/ 3063 3 carriers in each conbination on the basis of all

conbi nabid.gas of carriers extracted in the conbination extracting section

and the REBES ShInyeadion ypes i nf or mati on.
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



The typeN 0K/ #k630n nay be determined on the basis of the carrier

I dentification information included in paging information in conmunication.
The conbi nation extracting section may conprise a cal cul ati on conbi nation
file for storing the connection-order types-information and conbi nati ons of
carriers in the connection-order types-information, and a conbi nation
readout section for reading out conbinations of carriers fromthe s o

cal cul atcasriexsomb¢acht ¢ambindtiomen the basisi of all combingtiens iofearrierscat i on

i nformati on abput the carriers involved in comunication. The conbi nation
of car r ic&trackd IbthescQphnatan extracting seation @ndghegannectionserderdypes- a
comruni ca{gi on charge and an invoiced carrier that is charged for the
conmmuni ¢& qrgi‘?t%rge. 15 The conmuni cati on charge cal cul ati ng section nmay
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file for storing co 0 processing procedures

for each confheajombimtioteextifiting secticn Bi3cessipiiben egledltforf eadout

section for readi [ltg t he processing procedures firomthe charge cal cul ation

pr ocessicognlyinatiedtle for Istoramg the connectiai-cadeotypesainformationamd ers. The

processi ng procedures may correspond to program nodul es describing the

pr oceduCOMBIBAtIORs Of catniens I@dmﬂmtlﬁﬁ-@fﬁ%r dppes-mformationgiang a o anot her
sent iLnvention,.a control method for a gcomruni cati on charge
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step fonheyt fRCEAMR RIS itPoIvEadh IinRlunivftiGRr i ers, for which a

CW0003/ 3063 conmuni cation charge Is to be cal cul ated, on the basis of
connect i on- oTHercomyipigation§aff ¢aatiees mdybe hyRAAbIMHtief hAIn¢oIERE RhndeR
line-up of type of carriers in a connection order between a transmtter and
a recei that chargesrawonuaunicatiomchargeand.an iavoiced casrige thatlis chargedyfart ep
for calculating a conmuni cati on charge between the carriers in each

conbi naﬂﬂ%ﬁogﬂg'ﬂﬂ’@%‘%‘i age-al | conbi nations and the connecti on-order

-i nfor Lon.. A r.din not her m f resent invention,
typg 0 rT'?"heOcommu(rzl(f((:)atldon 8h§r%eyceatlcu a 1tngesec%%em%y Cta gulpate a

a fum in
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



whi ch a QWOPPOBIH0H3 cal cul ati ng conmmuni cation charges between carriers
generated as a result of communication via comunication facilities of a 1
o plurality of carriers has been recorded, records a programfor extracting
a conbination of two carriers, for which a conmunication charge is to be
cal cul ated, on the basis of connection-order types-information, the

typesi nformati on concerning a Line-up of types of carriers in connection

or der bepmemmnicatianehangeds tabe calcelatéd,con the basisodicoanieotionammleror
calculating a s 5 communi cati on charge for each conbinatign of carriers on
{he basit¥Pet-IOrmakione the fyResdinieRBRRENiGMscsRing-a Hnerip ok dypeof Carriers
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conf’s gut hare befeit, cdtriekdin SactLBmbinbfiof o 8RS BP M EbAbRatfons, |
a di agr apdshewonhedtibnlerdep types-frffor@atioh.a provider nodel file shown in
Fig. 1. Fig. 5is a diagramshowing a file configuration of a charge

cal cul ati on Amdordinig toeyetramathennieidg. ofithe préddnOIB/EROON, 2 Bediumb, i a

di agram showi ng a file configuration of a nodule file shown in Fig. 1. Fig.
7is a dvfaghamp@gim&)rap&lwﬁﬂtmorgmlmmaﬂoafcharg@srb¢t@ve®e¢anr@r§ nt
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comuni cation tacilities of a plurality of carriers in tthe aforesaid
enbodi mealculated, ohlthebagidopgommectivnrorderatypesdnforenation, thedypgss nodel in
t he aforesai d enbodi nent.

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.



Fig. 12 GW)0D0F/3H63m showi ng an exanpl e of a provider nodel in the 15

af oresai d enbodi ment. Best Mdde for Carrying Qut the Invention [1]
Configuration of Enbodinment [ 1.1 ] Principle of the conmunication charge
cal cul ating apparatus 2 o First, a comsni cati on charge cal cul ati ng
apparatus according to an enbodi nent of the present invention classifies
all interconnection nodes into two types on the basis of types of carriers,
as descri bedFigittets a diagradeshowing hdulleazanfrgumationcai a modiladijeshorwn in
conmuni cat i (1)n effected through comunication facilities of a plurality of
carrier§18215 The types of carriers include, for exanple, international
carriers engage rinarily i,n the nage t of. international,.tel ephone
These T ong B v dikgraih. ot AR Ry Btion P SR bR

| ong- di i:nas:., lhocal carriers primarily engaged in the
mnagengéﬁ}gﬁticﬁ{eﬁ?@%?mﬁwgépﬁgk lri nes restrictively installed in particul ar
areas, and mppdl@iCAdidgtat MoWRL bihRada0e ConfipRAIOR 07eRS 1 0 t he
managenent of The co ication tacilities used by nobile stations,

i ncl udi renemuhidaiomrtivarge.calculatiagrippaeatusembodi ment , nodes of connection
between two carriers can be classified into tw types. The first connection
nmode conpri sEg.®) tea diagram ghowing antdxamplerafctheyoperatioded thecomuni cat i on
service to a comuni cati on user .and bills the comuni cation user for a
comuni CQNIBHNEGH Cl&ﬂfme&aﬁ@@ﬁtmﬁ)ﬂﬂﬂa&ﬁl’éer that provides its own network

facilities to.a her .carrier, and bills the carrier for a charge of .its
facilitios. Fit QLECHATREARE N ing an Kamglerdubulicsidie forgsitn S e T
proyj der i i t.ra set of
il o oraAaRcHih feEREMAONE colriubibaeh RICRRAES 0P dRULIRT of 2, 01

w |1 be chafigfsripdheaferesaid®ehibydifedg! - Each node of connection in the
provi der nodel will be referred as a "plane” . And only one carrier
corresponds Fig.al ks diagranoshewing an exangyslerofrd pedvider nesded indthe. 15 A
met hod for breaking down into planes will be specifically explained with

r ef er en@foresaid gmbodimenbugh Fig. 12. Fig. 10 illustrates a state wherein

communi cation.is, effected froma.transmtter to a recei ver, through
comuni cat i oRig-aba IS 4 AHABIaM $RRWing AR cxAPIE: Gich pr%w@@r mc&etlapaﬁgder (SP)

101, is d r.m t remaining carriers 2 o are assigned as facility
pr o}/édetaiéfeﬁgiwg@,%ﬁﬁ%m‘and 104, on the basis of type of each carrier.
Then, a provider nodel for the communication is determned in view of type
of each carrier and whet her each carrier is a service provider or a

faci | it Byt Modefor Oartying Guethel iventionexanpl e, the provider nodel shown
in Fig. 11 or the provider nodel shown in Fig. 12 is determ ned depending
upon tyé] Gordighration afdEmbediment provi der nodel shown in Fig. 11 shows a
rel ationship_i.n whi CP a facility provider 102 iis entitled tv charge a

servi ce[irld»h’ra@qslpl@p the camuppmication:change kalguating ARPATAWS provider 103 is

anctd Taci 11 ERbrchBin AEatiol HRR LRt afbafulR Nk A " T10"

facilit Al f | b Qo i shown
o i g, PRl offe s IRTEHARA A RRHES B 9Rtert EnBrRth ARSAETRAD °0)
103, a_”(ﬂvdd)t%/p%ﬁ rethiel Bdsedlof Wﬁé%aéig@@ﬁfe‘?s,%ﬁsr déseeibdoMtétSin dpdef @

conmmuni cati 6n charges. Thus,”an entire picture of the interconnection of a
pl ur al i cplaflateecomeanmicationh ehatgesr ofythencEmanmidatgn étfeeted throggh provi der
nodel . Furthernore, charging relationships for charging comrunication

char ges commpuaieaiipn Bicatifion ofaluclityfacarsiers.ne conmuni cati on char ge

e e [
R A LA B 0698 o e
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exanpl e Jogals&irtiepspriindrilgredgigediantienaanagemeapofitheie dwmrnetveadk Hagendi ng
upon a call-length, a seftlenent itemfor changing a comuni cation rate
dependi mgstupptivetylinstalled am particuldr areasgantanebileidasrerfsopriniaailyiengaged
comuni cation rate dependi ng upon the day of the week.




The com®#Ri0®4Bi/3968har ge cal cul ati ng apparatus handl es each settlenment
item.to be differently set by each carrier, as an independent nodule for
each 2 o settlenment item (hereinafter referred as a "charge cal cul ati on
nodul e"), and stores the nodul es separagely froma cal cul ati on program
Then, a conmmuni cation charge is calculated on the basis of the settl enent
items of the carrier and the setting details of the settlenent itens by

r eadi ng inthe menagement aftthegomaiunication facitities a1sedbyamodile stationay gi ng a
comuni ¢at.i on charge, when 2 5 a comuni cation charge is cal culated on the
basi s ofndmgcelinlagphesespl ane. [1.2] Schematic configuration of the
communi cati o harge cal cyl at.i ng apparatus Fig. .1 shows a schemat.i c

confi gur at i ofp @*e H%Sﬂﬁﬁm%@teﬁﬁ?‘&é %ﬁ?‘eﬂﬁ%ﬁti%gﬁmlhpﬁg QaITIGFS ch i s
an enbod| t khg - LAy ers i Qr / 3 .8 _As.shown in Fig.
1 the” CHITE ciassifish BERGD tbPYS et coRCROE mibdE iR Serfied

Tt or AL Lo i ) . - . o

cormaini Bag 1o tSacdirt My PhOyides SR HREACe AT Pation, o ¢ he
pagi ng uséoandbildntid tembunieationniser fonh GominudicdtidiecRargeind h Tatility
information 5 relating carriers, and a type reader 11 for Teading out

t ypes- i provider that provedes ite owvri netwotkefacalities to anotheratarder and dillg the
Furthernore, the communi cation charge cal cul ating apparatus 1 conprises a
provi defarfiRteiora ¢hargg afgts facalities, g'h@ﬁs@ogdrqmectlﬁnvmpda comeprisees of

mode i bhdly G dhe ik POty Eemeﬁ%&%?lit§”rﬁﬁacbfqﬁ%i?f’?doi Todel s det er m nec
modl s 11 om PhibeEsbHEFrRioifiensh SIS wloBRARY cktmeBliohSBEORERYRT ) o To

for st oghfgersifvoR&d @Sofd c8fraﬁﬁﬁi&ﬁibﬁ' \i’fil%etx‘éféﬁ‘ﬁd %@'aogirﬁw bdel”
f the p a

communi cation charges for each o anes as charge calculation nodul es,
and a nmBdchanodedércohdettionrinate P@o@iﬂer(ih@d@lew@lalb@weféﬂr@@ agdtplagefrom the
1 s charge calculation nodule file 19. Furthernore, the comunication

char ge daidanky ong capper comespondstpra serviee pravider i bae 20nimunicatiomgas

i nformati OT about the charge cal cul ati on nodul es, a comuni cation charge
cal cul aBdP!€4 for cal cul ati ng communi cati on charges generated for each

2298 o2, PERRETENY S8R BRI et S bl

out put t ikAth dferdrile i QP eﬁsy %pﬂggb ?E.tlfiggﬂ?tillﬁé‘i?ﬂﬁs%a{tﬁe efdincul at ed

by the conmuni cation clrarge ca he carrier settlenent

i nf or matoATmahicatidh islefflectéd frdift aC@ahdMitté tood r&leil&ethropHNi cation charge
cal culating apparatus [1.3.1] Paging information file a s"The file

conf i gucammunichtionefapdifiesyof fourcaticom file 16 will be explained with
reference to_Fi information file 16 is

g. 2. As shown in Fig. 2, .a pagin
consi st ed of FlStadieryiceprovaden GyP) ﬁlbt%dcﬁ%mue& gndithe remaiming carriesgi ng
i nf ti ti .node 1 f i nb hat h
gerial ot BEF BSSOE An foHAY PERvicer ORDba2e b8 g 1DRSAT e b5t i bide aBb 1 or
Cori . Lk cat i . S ' 16
PO ORI GRS R BUEP Rl B RERSAI oy SRR 15
for stoyigw of *l??é‘ oifleath Sarder 8¢ WhetHePBACH chftid 8 ¥V ioe é‘rdiﬂﬁg?lgf qation

start tine 16e for storing the tinme when comuni cation starts,

comuni Eadilinprowdder.nin Hik examplepfomexdthpld, ithe prbeider irodeinshowadniFig.

ends, a_service classification 16g for storing the codes for identifying
the ser i egshaprovigler snadel shawnnn Figt 124s deterenined depeadirghupon typerifng
t he char area information about a transmtter, a receiving CA code 16
fcnz%toPgﬁbC@ﬁE”charge area information about a receiver, a transnitting

gg; ; : 2; S?oge},ﬁ$ ?{6\2{6&% t&i&i@%h}oh vn i@ frigggfghg\% z{ 1de Qttié)}clgﬂi?)qntvrvﬁlnc%mét ting

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



boundar YEWEAIWH3 poi nt between a transmitting carrier and a first
connected carrier who is the second connected carrier fromthe transmtter,
a first carrier code 161 for storing the code for identifying the first
connected carrier who is the second conmected carrier fromthe transmtter,
a second PO -CA 16mfor storing s s a boundary connecting point between a
transmtting carrier and a second connected carrier who is the third
connect ¢d ahargé the facslityt providen$@3 tfoea, commumicattamcharge.i er code 16n for
storing the code for identifying a second connected carrier, who i.s the

third connecild€ pravides modehshowntindrignil?: iblustratesa relatienship iIwhiehibet ed
carriers. increases, be S f 2 interc ection through conmuni cation
faci |1 Tacilgy TRogdsrs 02, 168, aad 104 aréqmmlichia haracePeReiict Proyides <ot age
connect i4Qqy" : Of conbi nati ons of PO -CAs and carrier codes,
e.g., a lmqfnéwgﬂﬁgw‘%’i%é@ﬁd PO - CA 16m and the second carrier code
16n, ci ncreas 3 MR BIRLC It InF. : 3. 2]
Car r|5er i nf o;q?rlangIlgIllIéﬁtlIgﬁﬁg§figre con%I%IIJIIﬁéi on %?gpﬁ?acqzigrciﬁecrﬁlﬂ%?%%ti on
file 17 by ¢leally wndersiovdcbydeternghiigcapeovildrimodel. Parthbanore,cHadrging, the
carrier information file 17 is consisted of a carrier information record

i ncl udi wglatiomshépsafagr éhargingacomnmumnicdtion Thatges ot oharggdaetatsonship®0003/ 3063
10 for identifﬁiwn&@farri ers, a carrier identifjcation code 17b for storing
code i nfchanged coraaninicgtioy charga gerengied hetween the carziess gandwl by t he

i cat AP sBSerBLaEH BPReabite adionudFi POkl B TARE code 172 and t he
cat (371 EYBRBAGH) aPRBiLs ddt : . |
robba i n' 1 novedly PrafyERfiop Charfes 2 GACRBRCA of thbitsErOFehct BRER T

that, fofow \ghe in d confiRiRicASioA éﬁﬁgé '@alédlﬁﬁng%?)ﬁa%tus " A'hgignotes a
er, "3" d a

receiving carr enotes a sel ected rel ay ier, "4" denotes an

i ndi r ectcataulations need td be prfiotrasd an thettersiwof sextlensentviteras aabitranily The
contents of the code information stored in the carrier code 17c shown 10 in
Fig. 3 adeptedhytdash carder ardmfisettingidethilsoofeach settlementtitemhom a

o o2 Rk onaat T e o B R s oo s
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file condi i ' ' - ' i 4:h
of or oncE e & SOyl RGRRPHIE epERUie [ROR chll Wotances AP QR gl
consi st dterAffoR cRaRYInged coRfiAlinicationdtate db?_éild\'ﬂmg ligon eheday of theapgeglect i on
order node 18a for storing an 2 O infornmation string in ich the types of

carriers confdet@mimuninationichargs eajeuladingapparatus bandleaeael settlement
connecti,on order during the nmufti-stage connection, and a p{ﬁo i der _nodel
18b f or ity ;e griderently seidy eaghhearrisrods an independeatmmodile trRachy t he
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Fig. 4. This indicates that the connection order node 18a is consisted of a

transm tdarrigr and the setthngsdetaylp ofithe settlermentitensrby readifig @it 3R63tdredwhose
type is "N' and who is connected at the second place fromthe transmtter
and a r eharge ealcadation madidedor prarrier charging eC@mpwinicatian¢hiargghvhes a

SR e icSfiOhc s Rneont i e S SPERTB oSt

[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.



5 gener &% 003/ 3@83h connection order node 18a, as indicated by "$1" and
"$2" shown,at 18b 1 in Fig. 4, and charged corners who are charged with
comuni cation charges. Then the information indicating the connection node
between two carriers and indicating thegcarriers corresponding to a service
provider and a facility or the information indicating the carriers
corresponding to 1 o a facility provider and a facility provider is stored
in the st orags shoven wh#lig. 1 Hhepdamemirdcation charke Falchtating eppaetis ilc, the
provider nodel 18b is consisted of a plane denoted by "$I" and a pl ane
denot ed COMPIEIEs a pagingdindarmatian fllsblzé) for stogingspagingtinfermeatiomigenerated

i nformati on _about e carrier of type "L" stored at "#.1 " place 15 of the
connect FBHOHFIHBPI‘??&)’@@» aggader ABJQF \Vg%fgnBrQWi Pagang wafqrmatiom rqmdhemat i on

oo 16808008 Skmaliel B 6 PRI oRrmtion TIRCET, Fir, 0 Wi FnaRig " ©"

Charge ¢ i I i fi j J . . e

cal ol af {ameRrErAnd £1ne foalsf 11 AR reRMabi bR Mo BGNUC": | o
As showeattiersi flombthetd2erieh anfoentcifiss 190 Frehbrendrel, thd SohfimGARSithEed of a
charge cal cul ati on nodul e record including, for exanple, a connection order

node 19ehtirge ealoulatingaapparatirsnhcomprisesi aprovidehineddel filet M éor storizgy ai er s
connected in pufti-stage connection are arranged in the connection node in
the 2 S5tyRe sirng,an évlmgrfb@ttypﬁs of carriers coymected duringrycommynivation are
generated | . .and a program nodul e ,19¢c for

n the connection order .node 19a,
storing affﬁélgea AR éﬁ? iCBHnﬁﬁl:té@? %&"efrﬁﬁ a LARSHHECT {OR FecaViem @ing PROVAder ge
cal cul at.i ssary. Lor clandivid | anes, 19b ge ted ifn the
cortber MR AEHenBa FEEAR Basign s bes Windn Rl sttt L Rircioadintic 10
is cons i FFm t i :18a of the
Lrovide?ﬁﬁgggﬁdF?Pgﬂ§%§ Thqug g?gﬁgﬁéﬁﬁﬁgpﬂgggg;g%ggﬁg?éﬂgpgg“ég as to be
abl e t onsddule fileplufar stosingftheadodeles wysiogramms réldted Modheé ealdulatidiof i | e
construction of a nodule file 20 will be explained with reference to Fig.

6. As shommunication charges forerdheof theeplaies sis aivasges calbuddtion meodilesy ecor d

i ncl udi ng,, for exanple, dul e, nunber. 20a for storing the nunbers for 1 o
i dent i f?%ﬂ(jl Bedp r%%d%aﬁdﬁa pekchagegalew atignanodplasdirom the ng names

S 8 P AL e T B R .
it or gt A AR 1 cBripidscs, afmbRUle Bt 20l 07 shorifle TRl A5

shown i ab&iCthe’chdrbe caRiulagon %ﬁé&ﬁl@ﬁ?ﬂhnhﬂhﬁhi@éﬂ&f‘cﬁéﬂg@ c?dl?ﬁl%t(‘}xol‘é ifgped of
f for é&xanpl e,

a earner settlenent information record including, a carrier

i dent i f calaviating oomniinization chiargengendrated feseacitpagingna carrierers i nvol ved
in settlenent, a connectign pattern 21 b for storing the information for

i dent i f §etHgmens infarmation fite %ﬁonngﬁh@unfmnam rboubsetilesensyarnongk down,

O W et Y i L BB TR ot vea
1 LR SRR inb iy, U3GO o b AGRER hASE GAGHNA

client gafHd @drfiersettldmsttinifbiMatigh fIRCEI Ving in 2 5 the comunication, an
settlenent service classification 21 a for storing the classification of

ser vi cefl.Bp File cotfigwdtion. of theasvahammioation chatdeocalenl diir Q%ﬂ)aratus
comuni cation), a service classification 21 f for storing the

cl assi f[L3il]dagiog infymaation fijet he service of the comunication, an
i nsi de/outsi,ﬂ]geiﬁ di Sfl’i m nator, 21 g for, storing the information_ for
di €&ri mi nat | REABHEYERHOR pE AR pagingHyormation 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,



CWD0003/BUBR 013 Hrésd i nsi de or outside a Zone Area, an inside/outside GA

di scrimnator 21h for storing the information for discrimnating whether
settlenment sections are inside or outside a Goup Area, a PO code 21 i for
storing PO (point of interface) codes bor a conmunication to be settled, a
CA code 21 j for storing charge area 5 codes for a conmunication to be
settled, a distance step 21k for storing the information indicating the

di st ancestrafsmeterd mumber 4 6btfovstoring théidéntifecatiamaumbes dfa transartter,za
nunber of comunications 21l for storing_the nunber of conmunications, a
comuni daceiyer number1l6g farrstoripg thg 1dﬁ@t1ﬁcaﬁonmumberc@fwwﬂcwﬂr,oanrommga

call units r storing the of the cal 1. Har dwar e
con o ortsimber Dol e Stcsing, ﬁ}:crav A 55CRANE HCIf! ya BEEHOEK The
nol e ol StarP il fo€ ST YRR g imE W AEn (ORI A SRS S

ani £ 'cgﬁd‘@ff“‘?‘%&? efidltik 36178 SRRBES (e WIRH (B TomARRE M R BARSSS! N0

uni t or i1nteg y carrylng t conputing processing an
control pgea9isstlassifiatioadtéfor S”f@fﬁﬁgﬁhé'i@des &3r ﬁaxfnﬁﬁy@ﬂg flie ¥efviess types
of controlling programs, a nain nenory (RAM for ténporarily storing a
r unni ng duragg eonmanunitatian, artrmmﬂtiear@Asaadealﬂl fior stofidgthe3chdrge avear i ng
progranms that control the reader 10, the type reader 11, the nodel reader
| 2, "t he inferunation: abeut asrarxsn@tt@b,rﬁmecmngoé&ﬁ@dgé 6t forshoging theacharge 2 o

e ey
o sbf ay Ges TS ipe hABSIM I cola i R RO TG AcTe T8t Hofihe oo "

specifi gg utd?l%r§3§ %Sﬁéﬂﬁﬁnétf BEtwREH? trans ﬁirfg eafrier JIRI rﬁtdéﬁ‘ﬁéﬁhg' ng

such as the re ata necessary he contro

stored icartibewHoshe dedond @odmettededriier fromAle IZansthitteraa firsneadiar t he
like for starting a job for processing comuni cati on char ge calculation is
i nput t eccodier aldior steritig yihe eode $or idemifying theCHstIbnmeatd canrigraghagds the
information, which is the input data, CW0003/ 3063 14 processes the
comuni S8€PBA CORRegted.carsier imrarthe Aransauittss: a seeend BOL-E4e Abm fO105to8INDN

"t bf ngta%r%gﬁw%%gﬁb?‘&fpmn%ﬁ WeghsfansBiti i T eefim stor e
D the. BAMRed GinoYhe HOHHE Bofidbs aflﬁgtefrom (n¢ tPbnfREE AR ©f

t he Errbo I men I ned eration of conmruni cat'1 on char ge

cal cul atsebgndRaf &t ted&ebaTor @fbrhﬁg thadeode f@iﬂlmirﬁg A sé@@ﬁ@bbﬁﬁe@&fdf or ned
in the conmuni cati on charge cal culating apparat us to calcul ate

comuni cartienwiveisghs thindecanmedtedoagierdronetis trahsmitterdescri bed. 1 o
First, the reader 10 reads in one paging_ information record fromthe paging
i nf or mat i on When tlse pymberoficonn cairigrstipgreasenbeeause @kar ches for the

i b %tlﬁﬁg?ﬁg%twHif%ﬁgﬁarfr@rfhﬁén{cl%%%@ffécc i3 A oAy Afcamietsor Lﬁrﬂe
16j f " 161
cccond APRiFREL FEcERNe bRl slike ey ot imhel o8¢ coor o cad i n

by the reaisinalidns STPONTCAahtiartief Bbaés O@% %rb(ﬁﬁgﬁlatlﬂ??ﬁf tHe §edotRP

reader 11 processes the carrier type read- processing for readi ng out

t he typ®PQI-¢GAd6m andeheaecond caoder ¢dde d6n} hrcreasesi ey the imoreadedon record
detected as a result of the search (step S2). The specific operation of the
carrier nwnbexr@ﬁdomcte capresessi ng wi || be di scussed hereinafter. Next,

t he m)dfra[l %gi&er 12, arches ﬁ r the connection order node 18a in the

pr o¥5 ded 1 aﬂ’l%nl TR\RLIQL) t he connection order information, as the

key, generat rear t d o 1 1 t rea 1lin
t he connecti ﬁﬂl gﬁlﬁeqoqtﬁ%%%f‘ﬁg ‘?tkr@r‘?s IFEFH&{W# ékr i'?owﬁfﬁg xR %}Pﬁéti on
i ncl udeq,,j i nformati on record about the connection. Then,

t he nod(eiﬁdr?ééﬁeh{;%t g%ses t he provider read-out processing for reading

out the prov Léfiesdeﬁ‘Qh FiE08ethe éhrl"i'é? iRforARin fikelely 1§%@n§fstéd‘@f BIAiger

nodel record detected as a result of the search (step S3). The specific

oper at i dnfarimdthen pecorddacludiag; fortexamples i cagrier coded 7di foc sserng codes
herei nafter.




CWD0003/CYP@D 083 3%t , t he nodul e reader 13 searches for the connection
order,node 19a and the plane 19b of the charge cal culation nodule file 19
by using, as the keys, the aforesaid connection order information and the
pl ane information stored in the providar nodel 18b read by the nodel reader
12. Then, , the nodul e reader 5 13 processes the nodul e read-out processing
for reading out the nodule nunber stored in a program nodul e group 19c of

t he chafgeidertifying cariersda Icermmmllentlcﬂmamm&l b fesstaring code search
(step S4). The, specific qgperation of the nodul e read-out processing will be
di scussaéataraatiomfarddentigying ¢arsiess hynthe Jacildiespravided by dhe sasriensy and

o o BT de 7 e R A otk oMo ncieBig Ynd gk e
Cooul atAies GANErhE e b cod P78 AHAIAR colfier RIERIICRIAP S 7B,
basi g of them%&e@%ﬂﬁb%&%ﬁrﬁaﬁﬁﬁ‘ékéreﬂfintthg £ drtiffation - The

speci fic operation of the comunication charge 15 cal culation processing

wi |l be cddecissitbwariaiFigf 8eire shthahaty fot Bﬁa@?ﬂ@,lﬂl"s@e}idtesl altbarythittibg t he
I nformati on about the conmunication charge cal cul ated by the conmuni cati on

char ge catriet, d28rdenotesoa receiving carieset'| demotesiadalectetirelay camrier] "4%t ep
S6). [2.2] Specifig¢ operation of the comunication charge cal cul ating

appar at @engtes|an mdirectcagrier, @r@p"&"admmte@antlneer@aupnd Sy eaiLlout
D 0 b et DL e Pyl Sorlih, A (BT S Hm
Coohf TAEiky? e SAFHIEA, fO0r B ARC, ol SR8 Wil O 12,08 L 0

" 5obhe, CohfhuAkidtoH cliage il RhldutatcadP ihe ofrhbificaiontha g Caktulaffig 100 1s

"2003." First, the carrier type read-"'out processing for a carrier se
t ransni tappagtos; "Bt denotes ba) internatiofal Serwiicd cherialpST! ideadtes astleicted ase,
the type reader 11 sets . ) )

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

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



t he car A0 MRYS8 &3 " 2001 ", which provides the key for searching in the
carrier CW0003/ 3063 16 information file 17, and sets the carrier
identification code as "1 ", which denotes a transmtting carrier. The type
reader 11 searches for the carrier codeil7a and the carrier identification
code 17b in the carrier information file 17 on the basis of the search key.
Then, the type reader | | detects type "L" for the carrier code s 17c as
shown i whosg type sHiN'handwdiess econmected ahthé seconkhplacerfronr theytransmditdeout

pr ocessi n% for a carrier whose first carrier code 161 is "2002" will now be
descri b@®d 3 reqervingeearaier whose\typerisadidd".11 sets the carrier code as

*2002", which,provides th y, for searching ip the.carrier information
file 17, and &R rc‘élpﬁﬁtﬁbé@ﬁtq $logage é%acgﬂ'ét%ngpl?n%ivﬁ 1ch &edenot es

and ¢ ne fi&peFfinaibns FENa R  EBHER o ARRRE Dphlni ol Ehidefh, Ti e 17

on the ' ﬁ%sgfe ry 150 1y, Wi for the
carr?er%?(?Sgatlegcfbggagﬁggﬁﬂ?wl?g&? |c¥1&gce£§ol élica‘g&gg&; ?Selr @gdr ?f\gi ch a
comuni gabwanarc b8k Dén Fig !4, vl chaipedadAtiers Whthareceidrzed witRe read- out
processing for a carrier whose second carrier code 16n is "2003" will now
be descrconmiunication eharges, Thea thepafornation indatingt the coamectoncimdeleas
"2003", which provides the key for searching in the carrier information f
le 17, Betwsendworearsigrs and m%l@atmgi thgtqasriesoeITasponding i £ $e1yieht es t he
e Jeader 11 searches f the. carrier code 17a and

7, SweaTEiey
[ 0% he BRaV ek afida R H.BF i T opmatinn Mdicaing die caTicra conespPBAng fe 17

het Sar BTG prod SR ey BB y1ad Ss ofeR indhe 0kl Bhoreghe’
[2.2.2] p?ﬁ?é‘sjﬁﬂecstef&f.at ion of the provider read-out processing Referring to
Fig. 4, 'the provider read-out processing nentioned above will 2 5 be

speci fi cal | yTddsenidredpetifid, the peaeider anydePE8Rid eonsibted of apbareed, for
exanpl e, that the ti/pes read out by the tﬁ/pe reader 11 on the basis of the
pagi ng idehotethby d$ 11" emekaiplaneddénotbg biyhe$2's addndicated at 18b2 inWFig. dndIn PD*
I n the connection order.fromthe trapsmtter. CW00P03/ 3063 17 The nodel
reader iBISEXaMPplCe the Hfosmatons tharcarrier pbtypes L sfaved afnitdh plaegi des

h f hi-:ng iR th id del file,18. Th | der 12
soattneofahe EPRBBLAR okfer ARgE R4 ASHERAEe mrobfietpas WAL Ml 1 e 18 on
t he basi s " , :avi d
odel - 14RO HANE E666Ethe Catrier BF A N PRSI af HETBEELDS 1B JIHBERK' P °
st or ed @tdéﬁﬁibddﬁlﬁ%@as agatiay ﬁrbeid?e?raté%@oﬂwqw'tﬁggléﬁ@)'$qo'r responds to the

carrier of type "L" whose connection order is and that the facility
provi def13#) Charge salentatiommddule filei er of type "N' whose connection

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 récord including, for example, a connection order
mode 19a for storing an infdj)rmation string in which the types of carriers
connected in multi-stage cqnnection 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 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.



order | $WOP00343068 in this case, the carrier of type "N' charges the
carrier of, 1 o type "L" for a conmmunication charge including a |line charge.
Meanwhi | e, the plane stored at "$2" indicates that the service provide
corresponds to the carrier of type "L" ahose 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' char ges Theecammection arider ypede 19afivconstiusteddnrtheisaaté ammierragethe
including a |Iine charge. [2.2.3{ Specific operation of the nodul e read-out
pr ocessicRgneetian order mode 13a of theprowvidar edeldileut8.pr ocessi ng nent i oned
above wll bg,specificall escri.bed. In this exenpl a operation, it is
assuned, for%gfemﬂg@mtrﬂgﬁuf%ig? %Egnﬁ't@éﬂeg 59 %@nﬁ a[)i‘lf‘etqpme ?ltlﬁ}i on

t he basi i information record read in by the reader 10 are
"L, Np?rgé\%ﬁféwgh&?he connection order fromthe transmtter. First, the

desck i pt[l.@?ﬂ ModulbFigi ven of the nodul e read-out processing for
i nt erconnectlon between carriers in a case where the service provider (SP)

is a 2 s carTherfilefconspmictioh ofa thdddeffitei 20 WilleovkplainddRitH feferdmdd i er
of type "N." In this case, the nodel reader 13 sets ‘the connection order

i nf or mat® dgal. "LNPD', which provides the key for searching in the charge

cal cul ati on Klod le file. 19 t?\%d sets the service provider as " 1 " and the
facility profsdbovwsin Fig, 6, theangdulefile20dsgonsistedrat ammadule resondr 13

sear ches_f.or,.t he. connect.i on order node 1 CWO0003/.3063 18 and the plane
19b in é%@“@ﬁé&agfé’f%%{nlaﬂw S?T Zsﬁ%ﬁtomg thesnumbers sear(F:)h

ot % qe e dE Hafed ERAEGLtoh HiGEALS 4 ARALEARAE 06 fof sritfindfes |
s Next, thiigpréesds éﬁﬁbl‘i’ﬂéd\ﬂdsbriﬁg%g%f%é!%B?fgee EXRuTRBH Fud gs;,gag% cervi ce

processi ng for interconnection between car rs rn a case

pr ovi demddifte 20 forstoringthechaygecilctlatindniddguléaci ity provider (FP) is a
carrier of type "PD." In this case, the nodel reader 13 sets the connection
order i b} SrbkChmicrscttlenent infarmatiqn filé des the key for searching in the

charge 1 o calcuylation nodyle file 19, and sets the service provider as "1"
and the faci ?h@ﬁlgw?}g@,raggn- "a ?W%éeﬁf@ﬁ@? mf@rmtmrﬁlerﬁla widldbe e

re r e neciion order node 19a and the plane 19b in
thgldsgha%ggﬁlﬁ%(&%&*@Jﬁréfgcfuﬁ)gﬁ’fg‘ﬁe 19 on the basis of the search key. Then,
the nodule r : ‘ L At | 1.1€ es
modul o numbers SRRy i P, 3hk BrREP SRR thforiiaith HE 24 Ricrifetds® 1.
nmodul e pfadarrieB séttlepreinformiRo e tecordenehiding N f6108% 41bld, abt frick an
execution control file after detecting the program nodul e 'group 19c,

wher ei nidentifecatton code 2datfooktaring thecodesindieatingoarrieat inkelvedoid der nodel
and stores, the program nodul e group 19c detected on the basis of the planes

associ aPEiHieRRgIH, 8 cONNBetign pagtern 2 1h-koristering she intoymasion for identifying,
t enpor a or. file. [2.,2.4 ecifi.c erati of the comuni cation
chg)oge {lﬁq @%ﬁ%ﬁﬁg‘?{ls&ﬁg@@fi%"@%@? PH‘fﬂn?‘g ilbr.eag,aom onmuni cati on charge
cal cul atg : i i i ifigall. ribed. In
hi o exchaifE ARATTIADAERMARECT 200G Yo heTRPouhatith ifatip M8”, .. »
5 out byischigningbér Whfesr the seitléhenPasitic Sdrrie?SnPeBicidin tHeNBENRR f€cOr d

) . el “L," "N " and "PD" in the connection order
f rom t hehanging o inquiring, a transmitting/receiving classification 21d for storing the

inputted by the reader 10 are
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 communication, an inside/outside ZA discriminator

21g for storing the information for discriminating whether settlement sections



The des@WOHO03HS 0631 | be given of the comunication charge cal cul ation
processing, for interconnection between carriers in a case where the service
CW0003/ 3063 19 provider (SP) is a carrier of type "L", and the facility
provider (FP) is a carrier of type "N "3 n this case, the conmunication
charge cal cul ator 14 determ nes whether "A0O1 ", which is the nodul e nunber
I ndicating the setting of the transmtting/receiving classification, is

i ncl udedre mgide oprongside aBone Apagap insiledoutsideeGA disdreminatorRilbrforont r ol
table created by the nodul e reader 13, when the communi cation charge,

cal cul atstoring theinfosmasion favaliperdminating whethee settlegneniessections are inside

sett) ?ﬁb%iq%%i@%ﬁa?bébﬂ%@?e%??ééf eonalsgorststng Rl pRi @ﬁ%ﬁé&%c#ﬂetn“? ne
The 1o ctlauiel RamamSRIGHIGHLES bfseRER 4'CA {8l AP HIg Shdigh aupd ' ™0

| nel sidegd ol tBP aRAMAIICRIH fo 8 SERICH is&{}ﬁ!éstéﬁglgcﬁfé@?‘é%ﬁﬁgitﬁe charge

cal cul ator carries ou processi ng ?or settl

transm GhfdiandtRaeindioatifs ¥s didtanédsoof satlehiimGetaohd forRditle seffement
corresponding to "AO1 " Tncluded in the nodule record detected as a result

of the deés bb.made\venariber dfitomnmmnicatiens 3l fdrestgeingZhealumber of 14
proceeds to the next processing wthout carrying out the processing for
set t i ng comRMUNICALIANS, ArRYMBRETICAteN &ime 2ilm & storing theithmeftice nunber

oot S i AT BB R b L 1 e
o0 AR S e SRR B B Apob
tabl e creat ej‘h%érﬁ%aﬁ‘@%hﬁ#ru?ﬁﬁ'@ﬁ &%he%?ﬁknh‘ﬁ?cz& ARl daddPylaibiigd e

calculator 14 carries out the processing for setting t servi ce

i nf or matgpparather wilkbel explaiedusitt refereheetotRipe8ent itemrequired for
cal cul ating a conmuni cation charge. Then, the comunication charge

cal cul at or 1Asssiowhén Rige8 pidutamhidrdcatiohycharge oslicntatitie appaitates dunber
"A02" as the key; if the nodul e nunmber "A02" is included in the program
modul e gosaprisesca centsahpragessmgih (R bl danmjegralllccdmymig ¥t carri es out

B Gl oSS o et TR A SO B R B 3 ©
eoul o Sl 956l EERACEP Bl RIS ATy S3ARBR, (RAMN 03451003
PLoC AP T AR grhl ST ity SRALE mHDD 07
char ge @& forl storing Jprogeams ¢hatocontrdletherreades il Ogthe 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,



for set tOWAP 43/ 3 | ement itens, which have been registered in the nmodul e
file 20, agcording to the nodul e 20c associated with the nodul e nunber

regi stered for each connection order node and plane. [3] Advantages of the
enbodi nent In the enbodi nent set forth iapove, the plane of a provider nodel
can be 1 o read out by the nodel reader 12 for each connection order nobde.
Hence, even when interconnect comunication is perfornmed, it is possible to
i dent i f pratesseathe eommnnidatien chargkecatariatione and outpetsvhersettlemensni t t er
to a receiver, so that accurate information about the settl enment generated
among t isfaraation emang earTisss.avhich isttheTiyppt dates to shel carniensettleaentdel

he omin AR2IGEARS ORI CHEEid e s e,
l:gnggoteingﬁg%M?gtcﬁlggéqtﬁéﬁmﬁﬁéfeea@rltlﬁ)altor8;/:‘f2r :‘Pom Io(rzle E:arGri er to
anot ;rﬁgﬁgpeégg Bnr(ﬁ‘\?th?.tﬁrhﬁggﬁﬁeﬂt 2 o0 nodule 20c. This nmakes it possible to

easi e conplicated settlement nethods that differ from one

connect i[2r JNOddined spetativn ofthé ¢emihiestion ‘thaﬁgfﬁ@albi;llatfﬁ%j appargus he
prograns for carrying out the comruni cati on charge cal cul ati on processing,
t hus per ni t t Rederripg to Eilg.rian exemapldrytgperatiovheepfamedrn tle s [ 4]

Modi fications [4.1] First nodification In the enbodi ment descri bed above,
the set Cosmmunication chatgescalenlatingapparatiischte salcudate gompupreadaned in

L Tt
L 09 ES e g SHEBRE B AR PR TR o,

then th a?iﬁ%iﬁf@rﬁﬁ‘i’iﬂrﬁﬁ%?ﬂ?st% Si) read out by the 5 nodule reader 13.
ely, '

Al t er nat'i however, the providéer nodel 18b and the program nodul e group
19c may be r@henothe type feadepdtisearcirdefor tBe carriért code 17 anddbe carnider 12.
[4.3] Third nodification In the enbodi nment described above, the charge

cal cul atidentifioativr soded 7b m theararnier infarmattanufite 171hy esinghasthekeyshe

nodul es t hensel ves may alterpativel . . .
the transmitting cgrner code 36] ang 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 17c¢ 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 S3). The specific operation of the provider read-out

processing will be discussed hereinafter.
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carri er pgroeéssesdhgeonananivationcetiarge cabeulgeoanstogosdsing dor edlovdatingthé hat is
charged for the comuni cation charge. 5. The conmuni cati on charge

cal cul atdomymaieation shargeoonitheybasis afthemodules2Qe detected ag agesmitiwfdhei on
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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

25  "2001", 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 "2001", which provides the key for searching in the carrier



6. The EWAANN/H063n charge cal cul ating apparatus according to Claim5, s 5
wherei.n the comuni cation charge cal cul ati ng section conprises: a charge
cal cul ati on processing procedure file for storing conbinations of carriers
and the processing procedures for each ignbi nations of carriers; and a
processi ng procedure readout section for reading out the processing 2 o
procedures fromthe charge cal cul ati on processing procedure file on the
basi s ofinfarmmdtien fibe) 13{ and setsethe. carrier identoireatnonr eodemscHay whichidemiodes ng
apparatus according to Claimb5, wherein 2 5 thedprocessing procedur es
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met hod fded 6P IF™DIFR WD noWRbE desetibed 2Th tHisPeRR! Md'Bype reader 11 sets
the carrier code as "2003", which provides the key for searching in the carrier
information file 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
20 the carrier identification code 17b in the carrier information file 17 on the basis
of the search key. The type reader 11 detects type "PD" for the carrier 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 provider read-out processing mentioned above will
25 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 10 are "L", "N", and "PD" in the connection order from the

transmitter.
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step conprises a processing procedure readout step for reading out a _
processi ng procedure fromthe charge cal cul ati on processing procedure file
on the basi s Tdfe modetreddend sats tie cannéetion otder iformdationias "ILNPD'
program for cal cul ati régkcom‘runi cation charges. 1 o between carriers

gener at sdhigh provades thedkey: forsearchingon thesprovidemmodel Gite 8ci The eadelf a

Con natFafer b7 Seahes f9F mEComEEiign Gidex Bodmimeca e Provieramodel dlse
type- i o SR ERe REEis BN Rer R T8 Pk el SRRl B RE it o
15 og dembEMESH tﬁemlﬁﬂm%}é'(% afi"gt aaﬁ§@§gx%§0%ﬁ9%.qat ion; and and

cal cul ating a conmuni cation charge for e I'na of carriers on the

basi s of all Theeplane stsreddt CSIDiindicatRsthat th@SEhIES padvidep I8Pt i on order
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procedures predefined to eac I nat1on carri
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
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) is 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 "LNPD",
which providesv 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
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conbi nati on of carriers.
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The module reader 13 temporarlly 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
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9409k ( ransmmidieng/feceiving 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
10 module number "AQ1" as the key, if the module number "A01" is included in the
program module group 19¢c,. 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
20 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
25 using the module number "A02" as the key, if the module number "AQ2" is
included in 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
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carriers involved in the communication between a transmitter to a I'CCCIVCI' 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

20 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.

25  [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,
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5 module reader 13. Alternatively, however, the provider model 18b and the

program module group 19¢ 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
10  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.
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| #10%g] &agniers] fom e’ c)h h Tovasiunieation 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
10 communication; and
a communication charge calculating section for calculating a
communication charge between the carriers in each combination on the basis of
all 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 1,
wherein

the types information is determined on the basis of carrier identification
information included in paging information in communication.

20

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-

25 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.
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5 charges a communication charge and an invoiced carrier that is charged for the

communication charge.

5. The communication charge calculating apparatus according to Claim 1,
wherein

10 the communication charge calculating section calculates a communication
charge on the basis of a processing procedure predefined for each combination

of carriers.

6.  The communication charge calculating apparatus according to Claim 5,
15  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
20  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
25 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
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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
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
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,
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
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

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
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€ 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
10 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.

20 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
25  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
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communication charge on the basis of processing procedures predefined to each

combination of carriers.

5 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

10 combination of carriers, on the basis of the combination of carriers.



