- e3ewnt Aj N6TP2 ~ S E P 2002 COVMMUNI CATI ON NETWORK SPECI FI C cHARG idc nEER2002
AND COMMUNI CATI ON NETWORT SPECI FI C CHARG NG APPARATUS BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention relates to a

comuni cati on network srgﬁem fic char nmet hod and a conmuni cati on network

speci fic SYHMYNAGAEPPRAr W%ﬁ@ﬁcégécp@@f?&% YIEZHEPi 21D t PMMUNZOATRON
(Transm ssion Control Protocol/Internet Protocol) conmunication network
formed anong a pluralit JYETRORK HRHTEFICDEHARGPNG OMPRARATE Rel ated Art I n an
enterprise having a plurality of branches, the branches are connected to
each ot her through a | ar ge-BRGHGROUEE OP THENIKVENTIGONM network for data
communi cation, so that data comruni cati on can be nmade possi bl e between
term nal gevlgessi¥isd alfvedtibnti | € respective branches. As a function
executed by data communication, e.g., data transfer of text data or inmge

data between, theTﬁ@rﬁBéyﬂntdihbéﬁﬁloﬁrfﬁﬁﬁﬂéﬁﬂﬂ%ﬂaaagmﬁﬁﬁiﬁﬁﬁiah @etwork
el ectronic nalls web browsing of the Internet, and the |Iike are known. In

such a TCR EE&EP@Y&}{H A0 Re PREIOL KA @rbo%mﬁ&e&tisn%ew&ﬂ 's ‘éc‘é’@h&h opens

t he networ generally pays the expenses of operating the net

Theref oregy ? féﬁ?iﬁ%gugiwhigﬁ &£¥$£%?g§gaag§fﬂg§H§§Q£qﬁ 9&9 cal |l ed

speech com"run connect| required, as'in a case

wh I f d
L3 S HERh SR LRy R bR BIAE,

h i t t hat, ch df dat
igﬁnu§|igPFgﬂ°¥Onﬁ%ﬂyégééﬁgﬂsﬂgalC £ gﬁ%ﬁ?ggé génea sggtgxfggnf?gﬁration
is so that, when Ihe@FrEbga% 1$E#HIC tel ephone line is used, an originating

state froRPERERPEIRSS tthted on an exchange station side, and
when the originating occurs, charging is perforned ac cording to the tinme of
speech comuni catpbrf“hﬁént&rafféf% v gtahzi’ﬁ ﬁrétylﬂ Cd‘i%sa kBBwor k f or
TCP/ I P communi cation in a conventional |limted area such as an_enterpri se,
such a syBF@mchet Qﬂ%aF&PH@CF%ﬂrﬁﬁ sl &4hpy . through a large-scale

TCP/IP communication network for data communication, so that
data communication can be made possible between terminal devices
installed in the respective branches. As a function executed by
data communication, e.g., data transfer of text data or image
data between, the terminal devices, transmission and reception
of electronic mails, web browsing of the Internet, and the like
are known.

In such a TCP/IP communication network, an enterprise or
the like which opens the network generally pays the expenses of
operating the network. Therefore, a fee for use of lines of
every data communication (so-called speech communication fee or
connection fee) is not required, as in a case where connection

to an internet provider or a mail server is performed using an
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However, in recent years, the application of data communi cati or. Zén @EPhZUUZ
TCP/ I P comruni cation network of this type is wi dened, and an anount of data
transm ssion tends to increase. The area where connection is nade through

the network is not within one enterprise, but the area tends to be w der,

as connecbirainbey Wl icelizllepheagpathesi@ntad and $hened oswstan | i ne having

a |l arge capacity nust be assured as a communication line for assuring a

necessarycgaps r@él&at@lattr 2Ra L SR ODs FHKk BorvRIdY fo@! 86 Py N, Of
comuni cation lines thensel ves are”required. SpeC| fically, a comrunication

ine for egARGL0idOSd HdRS ckaBRENO] NemydRis o0 1%?8%]’?‘%&& Sy t2n

communi cation line of a large capacity, or er o
th I h d. Cost
For the opBharagh oo FCHP ﬁﬁ‘e%‘”mﬁf%%ﬁ%%ﬁorf#&nﬁ?w”ﬁééﬁ AL aEOPEas i ng. 2

2 ~r S E P,2002 Here, whenh_an.area where connectio erfornad t hrough a
TP/ 1P coltfi Bar U narWerR 01 Dat TRY KAt Hidn, each ?a?gmnﬁaj Smal | area
of , one entergrlgf t he entg grlse whj ch op rateé tg /| P cqomruni cati on
networ k pEgRLIEPYeq 1R &% FECHANEHET ERTHY tHeercBPPPYES CRiBRAEGor k
wi t hout: any problem However, when a _network is establlshed bet ween rel at ed
conpani esCaABEHit sc}t"ﬂ:%‘é‘gp&ﬁdpﬁj PHRed AGRATAINY EBnphRI BYN® 0% SPeesht s of
operating the TCP/IP comunication network will be a problem In the past,
amount or CPERERiGH M and pafldskynedat ddpdctiive - cohPaMeEs aff @ pesverkbed
in advance, and the conpanies pay the prescribed anounts regardl ess of
actual anmbont ECRAIRmoamssdnahiont iom qanwensdonadt himiterd mrea oncht ases of
t he branches connected through the network are different from each other.
It is unfanrenterprise,asclhwhai systergintdhargiobaigesotaterassagygh t he
network and a branch whi ch experiences a small anobunt of data transm ssion
pay the costs of Hperain,ngnt recaptvwedrsat tdpuappldatesiohmobrdiaa t o sol ve
the problem for exanple, the follow ng system may be conceived. That is,
dat a tr anesomhbrettdthircouglsinhethet WP KB sainmmicathont needhriand ¢hasgi ng is
performed in the same way, as in a public tel ephone line, each tine data
transm sstopei s deildetieel] hydt ap ammidtordfhgatbHonearsnisdioon tHemdsy sbem f or

al ways.nmonitoring all data transm ssions is added to the TCP/IP

communi caiheredss Worthe aleaconéigW@inaationr isDRaEOr tghudre that actwork
transm ssions will be conplicated, and the 3 2 ~ SEP 2002 data of a

transm ssiomét atiehdet eabednbyrphisdpHdtofHheg ag¥st esndaisio e wiaesn dsed to
a center for perform ng chargi ng processing through the TCP/IP

comuni cagb@iedielol BetwbBHSrelfeed Wspialialsl aldhsghon At ithetefdabd a
transmtted through the TCP/I P communi cation network will be charglng dat a,

so that thﬁ\@fﬂdxﬁlr@n@ﬂ/lﬁf @gééﬁfysriﬂ@d P bksekédi &s deWoneRmicheion
exanple, in a conventlona em ‘when connecting through a wi de area

net work ppshd i Q1S ds@uthgha |9&@és@dﬁﬁ AR’ k¢ BREA Ot AR MAIFSS onafBA |
areas of branches etc. are connected to constitute a TCP/I P cormmuni cation

net wor K, a?:f d ‘ﬁu%ega&ﬁ comiiddiSdnt RGa8gNthéfisdd vl dga network is

neasured a ata related to the nmeasured traffic could be collected at a

center COP%I% tos%eeiﬁﬂgégiﬁ EEomfRicaion! 114e f&P/d g%n%%%ﬁ}l I cation

net wor k in“suc em conti guration, a consi derably arge

ampunt of 8'%{1?10%[ ARJMLLER, dﬁ‘%f"{@.{bé% egiaééﬁ ré%xdn&n%ﬁ'ﬂﬁbﬁd by the

dat a rela? € neasure suc er ari ses

transm ssjon c Ci h connunl tiogn line TCP/

conmuni cajtJr'be O?fﬁg{%\/\&t%ggug%p Tk it ?‘ "'%grl (r)\cr Jggw?’or %Eelé\ a%‘é??\g
processi NMobr.eqv in a connun|cat|on i,ne de ar ea .net
connectlré% %oﬁbrPngairF?WWﬂﬂlCQ§ bFHS HHSB. t%Pqﬁggﬁgﬁlss %53
capacity reqU|red at that tine, the type of ,a comruni cation |line to be used
must be sEPEdEd ORRIAESAMAF TTH 1B ﬁ@@ﬁ&&flﬁﬁl%r’?%*i}?ré‘aﬁéﬁ thes are

used. Also, as a device for 4
1ncrea31ng



2 ~r S EP 2002 neasuring the traffic, a device corresponding to tzét tS'EP 2002
of the comrunication |line nust be al so prepared. Wien the transm ssion
capacity of a conmmunication line is changed, the device for neasuring a
traffic nust be changed into a device corresponding to the transm ssion
capacity. Each ti Herehewhsstamaeef wperat fonnettidre IECRekPocnaiunhcatgion

net wor k changes, the chargi ng system nust be updated. Furthernore, the

convent i oralrcey abf commemiateennedesirReis ahimitakasyr e.g. | raf fératsitediyas an
anount of transm ssion of data transmitted through the network can be

nmeasur ed, shidli 1capagtoflet@idriditcrbeibypecné éherpgrarenvhiel dgératsd diat
appropriate chargi ng depending on the type of the transmtted data cannot

be per f or i, 1POESMAPELE A 1 |n)é’th&}ﬁng£§‘£raﬁ‘?\ﬂﬁ RDske B£bs é@iﬁg& the
transmtted data is considered, the sending side is preferably c ged for
t he dat IRy e-TH ' ft t, th

€ dala %p?‘gp%@@h&m i 'ner @Bk &g&&@@ ﬂf@ﬁ‘gﬁggﬁ. &%ﬂézer r@eweﬁ

receiving sid conducts the web browsing-i erably ar‘ge

t he conventi raf fl r [ [,S har ai n

dependi nggohgfn‘ﬁlér{ty%% éo#ag’;it%%%gggﬁg%wggxpe%%?erfdé%%q‘?fa ﬁ%ﬂég‘a %‘b’%esctq:ooibet he
present- invention to reliahl.y performchargi dependi ng_on dat a

ransm t ¢ B430nPBUHS LA EPaReMET oot O GHRER HReoRrr Rt ths
configuratig SUMVARY, OF .THE | NVENTI cordin o the_present invention,
Cher e i s BEB)TBCROBM IR HOBaeEHORE Wbtk bt HECB1ERar oF RGEREAREA o dat a
5 Z ~r S EP 2002 transni,ssion in a_conmunication network in which a

pl ur al i t y 2BPUBBsPY i THLSMRichnh ALt B PRI FETRECEAYS UGPRRANSfe 3fea

net wor k, sub-networks bei ng connected to the respective positigns_ through

| ocal ar eRTREEHBPRS 1 AAVEDSEi ngEf that OMRBHSe PAYnihe sPERIBRPath t he
sub-networks or receiving of data in the term nal stations_ being perforned,
conpri si ngMPHBLS { BegRaKstlesse ofopAE AL SAMPIN bRy Afe SakreAEAPENIAtIAN Y ocal area
networks connected to the respective positions, of transm ssion states of
dat a sent BPwewer hedatst diragsad saaenos katemdk rdes brasrbes seennactsid i nconi ng
data received in the |l ocal area networks; periodically transmtting data of
t he transthseiugh theatnetworlyj erecedifferent stuqy ieaghnetber eneht i umfair
predeterm ned center connected to the comunication network; and deciding
an anount tbétnaneganah hhichafyequent baodralsagesf datsubhneuglortheon t he basi s
of the data of the transm ssion states collected in the center. An existing
conmuni canebwonktawt la raschewbnth aprpeatercaar saalis eamdrenigiof awmtan
apparatus for perform ng sanpling neasurenent of the transm ssion state of
dat a sendtaadsmezsioregayn theecbstsal ofireperstivgr khe network at equal

rates.

In order to solve the problem, for example, the
following system may be conceived. That is, data transmitted
through the network is always monitored, and charging is
performed in the same way, as in a public telephone line, each
time data transmission is detected by the monitoring. However,
when the system for always monitoring all data transmissions is
added to the TCP/IP communication network, the configuration for

monitoring the data transmissions will be complicated, and the



According to the conmunication network specific charging nethod, ZIlheSEP 2002
transm ssion state of data is decided by the sanpling neasurenent on the

| ocal area network side to enabl e charging processing for charging.
According to the present invention, there is provided a conmnunication

net wor k sPatafPE & HaRJISHY-Sappar atake frtentade $3i hjeemonLoringe spsen? to
charge for data transm ssion in a comruni cation network in which a

pl ural i t ymo$t positiansmidtedcbanactenten fsacipestheningrchapgingn de area

net wor k, sub-networks being connected to the respective positions through

| ocal ar eproeé¢swirks ,thandghendenDChf 1P atamfundmateéom netwatkat | @hssi,nthbhe
sub-networks or receiving of data in the term nal stations being perforned,
conpri si ngons Eaekat itth MRS rubié hof sdienracnethiteed phissigjierlienadprpepi tion
of the comuni cation network and receives sanpled traffic data coll ected

from traf EbgmiRaRsdt R HetWB2R SwEPT NS t@fhrif@ nighaat 8¢ ado atRa: Aglewor ks at the
respective positions; and chargi ng processi ng neans whi ch decides a data

transm ssiep; i Idt ARACLPANShLR i QD YIB! KsOBedPgadkpsi s of the traffic
sanpling data received by the receiving nmeans and generates chargi ng data

for performng c [ users. o Clgl ubg he
) 9 eUS ¢hS %eéoyxfrh%ﬁg%tqa%ggeea, bt Wi cin

sendi ng side or the reéceivihg si o} n the basis of the decided
char gi ng SRRy af € widk’ PrEn fiehol HAATRRLT 8 PRIOF B0 30BR T4 1 e
data tranthpee G EOR SRR RE U ARV A e, B BER AR 5 RleChar of ng
Draw e Srencaedd g GRRGELRYEn ot T /2 RGBT b M 4 0Pdi ng 1o an
hart ShOWFREELE A itag EEPBBLEYSH) KERtSTEber HEAD AT M o4NBSh Fant of the

present inventiop; is.a flow chart shomﬁag aép¥anch Slaggification
sent n

pr ocessi n’@e%%‘&'ﬁ%iad’g’l gétgnr%%’ﬁ%ﬁl neEhtthes MERgIpR I &G

collected at a center connected to a predetermined position of
the TCP/IP communication network. However, in such a system
configuration, a considerably large amount of data_ transmitted
through the wide area network is occupied by the data related to
the measured traffic. When such a matter arises, the
transmission capacity of the communication line forming a TCP/IP
communication network must inappropriately be increased for a
charging processing.

Moreover, in a communication line for a wide area
network connecting positions to each other, depending on a data
transmission capacity required at that time, the type of a
communication line to be used must be selected and communication

lines having various capacities are used. Also, as a device for



FIG 4 is a diagramshow ng a structure of an |IP address accordi r%lft(sgﬁ 2002
enbodi nent of the present invention; FIG 5 is a diagramshow ng a
description of an I P address according to an enbodi nent of the present
invention; FIG 6 is a table showing the correspondences between |P

addr essesNaagubiRt s taaddidi ng dovige aIdESPORA188 thethy domet dfnkdat i on;
FIG 7 is a flow chart show ng a way of specifying of a beneficiary
accor di ngcommamiembiori neme ohst hee prlbyemraeparedt.i oWher| the iansmitsshboa
showi ng a charging policy according to an enbodi nent of the present

I nvent i oncapadity @f & icommuhbioat tdwarlirshaow rbangebar ghagdemide dest settin
processi ng according to an enbodi nent of the present invention. DESCRI PTI
I

OF THE PREEESELhENBARAENESnAL epd ashidiRjdd dintoha QeeseatcdMe’ypondi ny

I
descri bed below with reference to the acconpanying drawings. FIG 1 is a
di agram spgWRE Er4r 0" & "%:‘%‘T’% C YR WGkl @ReNSy¥R&K according to
a

g
ON
be

this enbodi nent. In , communi cation network is used as a
Connun'ca&bﬂfiguration of the TCP/IP communication network changes, the

charging system must be updated.

Furthermore, the conventional traffic measurement device
can be measure a traffic such as an amount of transmission of
data transmitted through the network can be measured, but cannot
determine the type of the transmitted data, so that appropriate
charging depending on the type of the transmitted data cannot be
performed. More specifically, when fair charging to a
beneficiary of the transmitted data is considered, the sending
side is preferably charged for the data of an electronic mail,
and, for web browsing of the Internet, the receiving side which
conducts the web browsing is preferably charged. When the
conventional traffic measurement device is used, such charging
depending on the type of data cannot be performed.

It is an object of the present invention to reliably
perform charging depending on data transmitted through a
communication network of this type with a simple confiquration.

SUMMARY OF THE INVENTION
According to the present invention, there is provided a

communication network specific charging method for data



networ k. The configuration of the comrunication network wll be 824 §E1P82ﬁﬂz
P 2002 described first. In this enbodi nent, LAN segnents 10, 20, and 30

each having a | ocal area network (hereinafter referred to as a LAN) are
arranged at respective positions. One router or a plurality of routers 11,
12, 21, atdagsmaseicwniect eemronisnsicnanederk dmd wBdghbai phucahihyniofat i on
lines formng LANs in the respective LAN segnents. These routers are

connect edpbeitachs cdtercdrinecttgd tonwvach cathemn Yhmoegh( hewkdaaditer referred
toas WANIlines) la, Ib, Ic,..., Ig formng a wide area network. Each

router seheewsrr, | $uls-rsitviodikse bbdhgacomsdd il iton thddiespeOt ivd ansm ssi on

data is selected on the basis of preset route information, and transmts

data to tg@s_hu@nslﬁhﬁdugm qaeal hbeatnerwexksl anllsendind &f 1A Feehed to
the LAN 10a in the LAN segnent 10, and the other WAN lines la, - Id, and le

are connegbeflihgn teadUHChS LheaBlblrRetusIRET \f%b&ivgy@@f NNl 13 in

branch A and a sub-network 14 1 n branch B are connecte o the LAﬁl 10a in

the LAN s ¥d{% : raki SYHEH i 3 1,nal tiQns
(personal @ggerrg% er %g\%{gg:s}gérg ?%%ﬁgiééegfar e c’o%%g@?ga&ﬁ%r%}% Srte"b %eg i've
subnet wor e re L.CES d r to the LAN
10a to neééﬁ?é}ﬁu@ tra ?L:l:& goﬁggé‘llg‘?ﬁ{n% %% éﬁ(ﬁ%r r1 %\%Fﬁggﬁ%%gpe ﬁ:ﬁ&c{%sm nal

t%pe LAN 1ga. SimléuI%? the router 21 coqgﬁftedfto
the comufiPBREFERT YRS FSSPECHREE | ROFA Sy &Fr ARGRE™HFSIR: S5ANS508Ti n
the LAN s nt 20._A sub-network 22 in branch C.and a sub-network 23 in
br anch D SRER CRb b (b HECE AN ToESHkeae, LErReRLSSLn §1Rte57007
comuni cat i _on terningi stationsﬁ&re c nngcteg to the subnetworks,
respect i vBEy1NGORING 14ata EeCRIiERL ntn pLeg) Bgty icted to the LAN
20a to neasure _originated and arriving data in the termnal stations
connect edPEELPHECRIAY IFRnsRiIEpLRe rdatd fndd@ SFPSTIRRLPR ftaes | d, if and
lg is also arranged in_the LAN 30a in the LAN segnent 30, and a subnetwork
32 in brafBhiected dghitder 6aMPIing cNeIPRIFMLN AL gr RFpEGtOMinadhGeNESEi on
termnal stations are connected to this subnetwork. A traffic measurenent
devi ce 33cpBnegkefl denitdiet egmmanigrt 19N muaordk ; meadudectiing it éRouny
arriving data in the termnal stations connected to the LAN 30a. The
net wor k cehfihrergniticopeochahpedehd ARG msars ofoAnsbetietwordh dmitdenet 42
t hrough afire wall 41 connected to the predetermned WAN lines Ic, le and
| f. The cbasisichttihen dataeoigtbenmemsmission Sorsegncokblewied 3n ithe
connected to the router 31 at the predeterm ned position. In data
t ransni sscentémn. t e estiwsikgacomnunigatiieon mesworkoteasutement iapparatusonal
standard protocol called TCP/IP (Transm ssion Control Protocol/ Internet
Pr ot ocol ) cans hseweags harednmasi amtappammtasodolr, penflorhing eveagl iagd
destination are specified by IP (Internet Protocol) addresses. The traffic
nmeasur enen¢asienenees: O3, th4, taansmis piapatadehefedata nsaat ardAesedrnedt s 10,
20, and 30 are called LAN probes. In this configuration, data directed to
the term faltisd didoal amethretwdtles t he sender or the destination is
measur ed

stations cgonnected to

According to the communication network specific charging
method, the transmission state of data is decided by the
sampling measurement on the local area network side to enable
charging processing for charging.

According to the present invention, there is provided a

communication network specific charging apparatus for processing



10 2 4 S EP 2002 by sanpling. As a traffic nmeasurenent device ZﬁatSEP 2002
performs such a sanpling neasurenent, for exanple, a product called "

Net Metri x" (trade nane) nade by Hew ett-Packard corporation is known. In

ot her words, originating and arriving of all data in the LANs are not

measur ed, touichemby fer adggs ttrgnsadsaionahsnd sergmnisatdagunetverk tire basi s

of a predeterm ned condition. However, the traffic nmeasurenent device

cont i nuousinichpar plesalty ¥ Iposiitiever ydaycamtbqied avnmeatheoslasml i ng
measurenent at any time during the 24-hour operation. |In neasurenent

rel ated t ahirb@gHakawidangads Sledvork,t Bub-f@6@orial Pedagt cannéftadlH®3heON
the sending side, an | P address on the receiving side, an anount of data

transm ssij@RpedRivé Nod ¥idr2l thiraagh 16681 dateh RtkioRka! Cafil@t S&iBthat the
detected data are stored in the traffic neasurenent device as traffic data.

The types r%ttat 3 g@”iééﬁxﬁﬁ}ﬁats%atﬁ‘ibﬁ'b”iﬁrﬁhé @uﬁmo@?csaoPrPé@é:ﬂirﬁ{H}fg;t Z”d

a port nunber. xanpl e, when transmtted data is electronic

1 is det galad iAo {an.0h RRALIARL ASIRE:pdFiinel Cohngpfiuyoh nunber

of port nunberS the conmuni cation uses. e 1§ as pr ot oco

nunber porrtecgﬁl.wg{x hednd Q}hi%% fltspcg%négégc?ttc?% predetermined position

of the communication network and receives sampled traffic data
collected from traffic measurement means connected to the local
area networks at the respective positions; and charging
processing means which decides a data transmission state in the
communication network on the basis of the traffic sampling data
received by the receiving means and generates charging data for
performing charging to users of the respective sub-networks on
the sending side or the receiving side of the data on the basis
of the decided transmission state.

According to the communication network specific charging
apparatus, on the basis of the sampled traffic data transmitted
from the traffic measurement means connected to the
communication network, data transmission states in the sub-
networks are decided to enable charging to the users of the
respective sub-networks.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram showing a system configuration

according to an embodiment of the present invention;
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stored in the traffic nmeasurenent devices 15, 24, and 33 are periodically

transmtted to a traffic measurenent device (collecting section) 16

(descri bed bel ow t hrough the TCP/ I P conmuni cati on network. Transm ssion of

traffic data subjBtted® tiz tahdleunphany seasiurge mechatgdny t preodesfifriqc

measur enment device 16 to a TCP/I P conmuni cati on network specific charging

devi ce | 7statpescashidialg yopenf embedinenta qf etet prasert Dyedrsiohhe cycle in

which the traffic data is transmtted may be a relatively short .cycle such

as 15 mnutes or Bfgnulses rAbiveenatt Veowidd @ bi-ahfhCortad £ M4 di®n

transmtted once a day at night. The periodical transm ssion of the traffic

data may opdi GNT LB nidh tMaieC Inge hS

it ot | Bl 7o o g ek SAnGPEE S AT 0L Ik B Ry dohs

measur enent devi c cql l.ecti [ ; W a
Frbé. Q 1i&Ch B?.ﬁgf&‘h %wéﬁ iéc%é:?%%k&“of ha%{efﬁ)ald?‘é%gs

configuration may be adopted the tr ata s sequentlai

transmtt I e traffi ur e t devi (¢ollecting section) 16 by
request fgg?r%lf(ﬁ{e’%érgﬁ P 8%‘bm8rﬂgi§%§ i%ﬂPtﬁleet %reﬁ(égﬁe%{l\’%'gt]c%dr gi ng device 17.
In the LAN segne 0,. a _center 2 for, perform a.l2. 2 ~ ~~RP_200

char gi ng processin#]b&’ofs tlﬁeaTeﬁ’?gf’a%o i 6‘%%%%&%%%%‘? pﬁ‘%&gr ed, and a
device for .perform ng t.he chargin ocessing. s roviqu in the center 2.
Speci 11 caPfreshqaHHng FELel IPROMimRNs oF FhSREFTFE Tawension;

comuni cati on network specific fhar in de%jce 17 are ¢onnected to the LAN
10a in the LAN séﬁﬁﬁnﬁ 1§ a table showing the correspondences between IP

' addresses and branches according to an embodiment of the present

invention;

FIG. 7 is a flow chart showing a way of specifying of a
benefic?ary according to an embodiment of the present invention;

FIG. 8 is a table showing a charging policy according to
an embodiment of the present invention; and

FIG. 9 is a flow chart showing a charging unit cost
setting processing according to an embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described
below with reference to the accompanying drawings.

FIG. 1 is a diagram showing a configuration of a
communication network according to this embodiment. In FIG. 1,
a TCP/IP communication network is used as a communication

network. The configuration of the communication network will be



In the traffic neasurenent device (collecting section) 16, the trZalthEBeﬂ&UZ
transmtted fromthe traffic nmeasurenment devices 15, 19, 24 and 33 in the
comuni cation network are tenporarily collected, and totalized. The

resul t ant data_gre transmtted to the TCP/ I P comruni cation network specific
char gi ng G&FFE&PeE. TR Sup- it thdsr epBpdimeRe AY S8a™8RERat i i pANdey
storage unit 17b are connected to the TCP/IP comuni cation network specific
chargi ng dévieaeh1havingper floacmlt Rsepr bekwer gl herejaadiari Fefereaditeg agat a by

using the respective stored data. A billing device 18 is connected to the
TCP/ | P commiANG aarenareangadk aspeespect cvarrpsig idesi.ceOng, reukr . @r whe basi s
of the generated charging data, the billing device 18 issues a bill of an

anount of ploreyithaofabutersadi,biapchl, land e reewoohnegsedmofLANSI S

enbodi nent, on the basis of traffic data neasured by the traffic

measur emenifagdegdae and e HeAlNgs egifiih icdticon Ndhkisc fopAshg CIANE idethee
(collecting section) 16, the TCP/IP comruni cati on network specific charging

devi ce 17 raggetBevdi LAN NqRWEEE TReSX efdliteridrehabahagtdd acssHdhg for
data transm ssion, which will be described next. The entire flow of the

char gi ng BiReeSehAGudh |donfintdatidn Tired (hei¥inadese’ tOLLridd Slo Gl oW Wi th

reference to a flow<chart in FIG 2. The traffic neasurenent devices 15,
19, 24 an 3qk Al e nts 1 0 f t i
neasureneﬁ%g %%Hggggkﬁhglﬁngggéﬁaén??y %spe% %1Y§QET§£§%i%€&%%_‘¢ #gggured
i ncl ude at . |,.east LT addres56s 90it efsl NP 49 n306oh Nead Weg side,

1
an anount of transm ssion é'at a, angﬁd%ta on a 3ata type, as descri bed

b . Th ic.d i . t i traffi
roaeur emorF N EEton (il G;0RbReREE RN RRY of | BEECL Lot LT L1
t .devi i_odi |1 { 1.t t to the traffi t
Gour e (cantaarrfitn o FraRgnith datd F8 T d4n8uor k (srep S13) The
traffic_neasurenp t device 16 rﬁce'ves t he trg%ficdd?Ea stored i Ep%
respective traffi “nggkin%ﬂﬁﬁﬁtt BvFERST QLY Sta P are connected to

the LAN 10a in the LAN segment 10, and the other WAN lines la,
1d, and le aée connected to the routers 11 and 12, respectively.
A sub-network 13 in branch A and a sub—ngtwork 14 in branch B
are connected to the LAN 10a in the LAN segment 10, and a
plurality of communication terminal stations (personal computer
devices or the like) are connected to the respective sub-
networks. Traffic measurement devices 15 and 19 are connected
to the LAN 10a to measure the traffic of originated and arriving
data in terminal stations connected to the LAN 10a.

Similarly, the router 21 connected to the communication
lines la, 1b and lc is also arranged in the LAN 20a in the LAN
segment 20. A sub-network 22 in branch C and a sub-network 23

in branch D are connected to the LAN 20a. A plurality of



The TCP/I P comruni cati on network specific charging device 17 perfcz A’BSQEP 2002
backup processing for storing traffic data supplied fromthe traffic

measur enent device 16 (step S15), and then perfornms the collecting
processing of an originator address and a destination address represented
by traf fi ecBminicatdensieymingl ¢ Hea e @ten§Oprecedi Ry e S8Pmed here,
when a plurality of identical transm ssion data exist, any one of the

i dent i cal networks s despedsively. ded etraf, fianmepRurprenie gigviget d4dasi désohe
code of a branch to be charged is perfornmed based on the originator address
and t he destnewmtddroadticebANT 20k eise miczds uye bitégliPatalliregst artieipyodaessi ng
to decide a branch fromthe I P address uses a sub-net mask stored in a
sub-net usgrtiiatteimdsallitat Zods Tdnect? tb7ahéspaN FA0a. 1) prepared for
the TCP/I P comruni cati on network specific charging device 17. The details
of the processingy yPutert B¢ eoRndetedBsk wiN hikesdesgrided Hangw) gAgst 0

del etion of overlapping data, the traffic nmeasurenent device of this

enbodi Menf ) 48% BN dantné i BUALIPRHOLAR! S¥SREANB AN ahaPasshble
measurenent due to"a failure or the like of the traffic neasurenent devi ce.
For this reasan, 3o ahf besné %"?%H Aed?tB! Eﬁé'w_ﬁa.p%”gim?&libf‘t one
of transmssion data is enployed and the other transm ssion data are

del et ed. i S.] .hec . ffJ.G :data. oga i tj,pns of the
raftic robsiPas 0RC SRRiALE ot A, PR U RE B P SIS ELGES D1 ot
for exanple en data_transm ssion fro he L t e, LAN
segnent TR AR RO e vafe Bl S5 cbllnbleby tRe
traffic as t gevice 15 and. the data _neasured by Qﬁe.trgpfic

nmeasur ene QW% SeREREUEY L HANTE FRAAF AV HT 485018t RS i denti cal
to each ot her, because.the neasurengnt herein_is.the sanpling neasurenent.
Ther ef or et PR sﬁ@&%ﬁ?@nﬁﬂ?n%ﬁﬁégiﬁﬁz s LAY S%%brd havi ng the | argest
anount of transm ssion data of the sane tine zone, the same .originator, the
same desti nati on,ThghdetHerSafenhigRiton o Fhef A Hilfer records are
del eted. However, when only traffic data output fromone traffic

measur enefPNRRALECE tos aBpiAFAERLY A2 A Aghs8nilTe el dilnsgnrrstetctata is
used for the char%ing.procéssing wi t hout perform ng del eti on _concgerning
data 15 the predetegmined WAl kiesm 15t dReapdut &: %Hhe FOSEREBAFRAELPR specify
whi ch branches are beneficiaries of respective data transm ssions

repr esent Bihehyl q igonnegtedctead af st e hegworksh bplspnnecyeds sPnbhe (st ep
S17), and the processing to charge the specified beneficiaries_ ( branches)

i s perforreuterCidr gédthevpredettirmined @osasitrRe bimfiatas tpasSBAPELPRAL ed by
the TCP/ I P communi cati on network specific charging device 17, and bills
based on imetheanetwerkdaceording dre thige epodhment | |amdnyernasiopaht
intervals of predeterm ned period such as one nonth (step S18). Since
traffic dstandandplpredocol t ¢el Ikeh/I0R /IPntEwaosnisnior GantitodpBsptpeothar gi ng
device 17 is traffic data neasured by sanpling, the original traffic state
i s restoremkdmatti Pabedyol h ihersml leect cgmpnpiession pretogody, t Apdchle gi ng
processi ng based on the restored traffic state. The TCP/I P comuni cati on
net wor k ssEmidn andhdegt hgatibon el Bppoiddedeby f IP s(Intenneds Brbyoablih
branches are originators or destinations. The flow chart in FIG 3 shows

t he cl assaddrdsiesn processing. This classification processing classifies
the I P addresses of the originator and destination on the basis of a

sub-net user dat &het @rEErid hdes Etdindit! desdedal 8, base ahéd 33Mprepared
specifically, stored data in the sub-net user data base 17a prepared in the

TCP/ | P COEpEYahl BRcRCLNR! keqibftid 110,ChaN, 9hAg deVike chilegergrnpared with
each other fromthe first 16
probes. In this configuration, data directed to the terminal

station in the LAN as the sender or the destination is measured

10



2 ~ S EP 2002 bit (step S21). Wen sone data are identical to eactz{thEEP ZUUZ
data transm ssions that are objects then are classified into codes of
branches corresponding to the identical stored data (step S22). In this
context, details of the processing to specify a branch on the basis of an

| P addr esPYusiafpling- st B9 edl WealList meldeusgpentt deiskge ddrg paséou®a sMdl  be
described below. First of all, the |IP address used in the network wll be
descri bed.a Asampilowg meafFiement t Hor Bxadpilessahpodud@d?2-chiliedt Y uct ure and
predetermned bits fromthe first bit in the 32 bits represent a sub-net
nunber, anktMeerdnb- petadenme) madle dfdHewtegtVEICRardacsuporgt i kisof each
branch. The remaining bits represent an address given to each term nal
station irkddwa.branch. An exanple of a description of the IP address is
shown in FIG 5, in which the IP address is described by nunbers divided
into 4 items eachifaytRer Svbids, oHiQimathah 2hdeA&iWingt BE 4111645, |

i ndi cated by the nunbers) ranging fromO to 255 expressed by 8 bits. In

case of NS YSNEThPl A0 ERAdToe bhey ML e HhEEN e sub- net

number is represented can be seen'by re -net nasks stored in

t he sub-n A Cit.lLC - het nunbers
whi ch aregéﬁégﬁ%ﬁggég %?ﬁgf%;?ﬁgﬁgﬁb%hgt§%%%% %%E%g%%ggg%ga¥ﬁ%PLANs in the
net wor k of _ t hi.s.enbodj t are,st Ie -net wser data base 17a.
Fa 6 shomaiti Bl erled SR, FrAReid hedo il pd9She BRI, o
sub- net user data base %Ya whi ch _shows t(ge ra€ es % | P_addr esses
cor r espon&BRG AEESt ART <1ih- M 5, SYSEYSaY o BPE SRR é%ﬂi/ e 8WB:HY nasks as
wel | as branches represented .by the.sub-net nbers. Regions indicating the
egi ons oMPRBTAPEREIRS NG FHE JREADET hR -2 I HPEFREY R oded set for t he
respective branches are stored in the sub-net user data base 17a. In this
case, theMeagugrEent cretated toedbentataapaansmissAqn 4ncbhidt rsAs8 e ddt for
Japan, the U S. A, and so on. The charging priority codes are codes given
on the badieassf apr IBraddress on &her @Pﬁglﬂﬁes%ﬁ%rn@é’eé? Addr s rtdieng
priority codes in this enbodinent, three kinds of codes, i.e., codes 0, 1,
and 2 ar e r€€eivinghatdp n@pEmeunty ofodatd transmissdona Bpdnehe WAEh 9fs not
charged; a charging priority code 1 is set for a branch which is charged
dependi ng t&aneBAbEed ofrta eredncpargiaepredr iand ddgedetegtedidatar arke
ot her branch. A charging priority code O is set herein for a branch
est abl i shedorgadainotle irafdiist mpasncepent eveframs $safhde atmandhe n a
foreign country may not be charged. As to donestic branches, a charging
priority d¢ygesiefsetansmidtedodathehenede kiedsheftypedesf(a preitdal to be
set for each branch. Describing the exanple showmn in FIG 6, [10. 1. 1. X]
is set asnambeP andiragmonuebpondi Agrtexampiey- ndienotkansmbrtet idaga ds
portions represented by X is an area of a host nunber, in which area
i nt egers wiechroaigandilomatat,dt255 detectdédwddichThgper efi pwfottdmlsub- net
nunber in the IP address is indicated a sub 18 2 4 S E P 2002

(smtp, pop3, etc.) and which number of port numbers the

communication uses.

An example is as follows.

protocol number port number
netstat 15
ftp 21
telnet 23

11



net mask. The nunber of significant bits required to discrimnate zstlfb-SnEe[D 2002
nunber is herein 24 bits starting fromthe first bit. In branch A if the
first itemfromthe start is [10], the second itembeing [1], and the third
i tem bei ngmil] or [2], then the IP address is detected as that of branch A,
and the c6fEPsponding data trénhsmission is classified into code 13
associated with branch A As an | P address corresponding to a sub-network
in branchtBme[ 10. 2. X. X] is3%ket. A portion represented by X is an area of
a host nunber. Thus, when the first itemfromthe start is [10), and the
second itehoiis [2], the |IP adtitess is detected as the I P address of branch
H, the corresponding data transmssion is classified into the code of
branch B. dbinkéwi se, the | P adshy esses of other branches in the network can
al so be classified by the informati on of the sub-net nmasks. As descri bed
above, the_portions of sub-net, nunbers in the | P addresses are different
fromeach other. However, a subnetwork in a branch to which an address

bel ongs can be degigdeg;iddtd &f@r8ACEnt end Nerdedia Wahelrbaet ed@fi%%sir‘ the
sub-net user data base 17a, so that a branch to be charged can be deci ded.

Details ofgth r ' k bl][':‘L[E.II t .7, of the flow
chart in EISG gipwgﬁ?(?}s:?er%gs%s?gggh%é}(% n tnﬁﬁgﬁbgéiﬁent,éﬁﬁe processi ng
is perfor i mnner f ,re M ta -

tr anon solBAS PR EE BB Toshtbulag dodiend’ 457 T8RLE e Bl o
specifica ho 2 ~+ S P 2002 in,the flowchart in FIG 7,
char gi ng k@ﬁwg\’lﬁyé&eo\gg@l /?SYTP §°§‘%‘H81’-ﬁ§tb?%%‘%tw§r¥&"a FE%Q?%%O&Q ch are
decided with_refecrence ta charging, priority. codes of the branches stored in
the sub- nEFAEELT SRS BRIECERR. tPREhe A Vg MEaF PEGRER (HT &R ng br anch
side and the_chargin riority of t recei ving branch side bei ng coppared
Wi th eachtBRREHC e LOREECEnbS 1 & ITRBIAEL GOEEn SO RBEAGE Kot
(step S31). If_the values of the charging priority codes of both branches
are not i dBREIELF FRATHDY GENAFe| h/tHF P &1"‘@8}4, PeRECHIethA® Ravi ng t he
code of greater value is charged (step S33). If the values of the charging
priority PEgestermiRat dcdfechelhar @it Whichothgchrathis daraddsi si on at
step S31, it is, checked whether the values of the charging priority codes
of both bFERRFRLLERD MRYobenat resdbpvep)shont cyrdenshahtas (15 MHauEgFues of
charging priority codes of both branches are 0, both branches are not
charged (SFedl SBHyutasy additerpatively hehmityaffor data gy Bsriority codes
of both branches are 1 or 2, a beneficiary decided according to an

appl i cat i braRgMEHadGiongepal ey abnights. cliegperiedipals3ganspisgion ofie
application to charging poli cg table are stored in the charging policy

st orage uhhe traf figdatpGnay) barperfommase dyher ePnfigusatoign iw Whaéchg, For
exanpl e, when an application is an electronic mail (E-MAIL), a beneficiary
i s deci dethe ctiansnissidar iscausdémat cdllyhcxeontetebyeadiimprsiodethe  be

charged. Wien an application is a web browser (WWN of the 20
like set in the traffic measurement device (collecting section)

16. In addition thereto, such a configuration may be adopted
that the traffic data is sequentially transmitted from the
traffic measurement device (collecting section) 16 by request
from the TCP/IP communication network specific charging device
17.

In the LAN segment 10, a center 2 for performing a

12



N 2% SEP 2002

2 ~t SEP 2002 Internet, a beneficiary is decided to be a receiver,
causing a branch on the receiving side to be charged. Wien an application
is transmission (FTP) for text data or inmge data, a beneficiary is decided

to be a receiver, causing.a branch on the receiving side to be charged.
When the prEUEha RIECEROHRGI O (HE fIGRA 1EnSPITBPLET 0Ty NergoRkr £8r mod,
charging for transmtted data is fairly executed to beneficiaries of the
dat a trand?HeRareq., Spdchffiewiss faphdaerfomdng Hhe sChardH g Pregesging tsd
i mge data are transmtted by request of the receiver, or web browsing of
t he | nt er rpovislgdedfnothedceytene? + eSgiepdificaldyuethe trafifiec measuntmnet a
termnal station on the receiving side obtaining the data belongs is
charged. Frvigeedttr andcthai TCRIGIR deaimugridatdonhr neswork espekyi fiibechangtixg s
request, a branch to which a term nal station on the sending side bel ongs

i s char gedieviiites 19naneesohmecttdbri® et 0.ARe 1B&pin fiehd .LAN skfiefet YOI K
system of this enbodi nent, an object to be charged is limted to a donestic

branch, anch e gedrebienéssudnind devridat RcseMéctimmsadtisnghiexcepd for
t he charged branches connected through the network are specified to

domesti c reeH MicdaRbabEResmitedd e theberabaicatbdirctral dayvfces
transm ssion can be decided on the basis of the above processesings.

However, tfie qonfipqueabi 99 Af {HY SHRERAIEIRRbn! SeBhd A %emgaear amount

of data transm ssion and Its transm ssion di stance are furthe est1 nat ed

to decide diahanafd aRUbeof; BNCYme B dchit adéggovgx%lt;aaﬁi%& g 00

chart show ng procéssi ngs perforne I'S case. rst o ;
checked iR SEs9 190t ki ALSLAN R AT PeORE SRR OTBR L6 PELIL
Pl ace, Dot R TSR REL S 1 A AU SR SRR BEAD Bt
GHEREC Rt RO T g R oG e R
transm ssigh 13 nf" Q4vEES 17 Ted perFotal BhY' PRScls St R fbnblgE e data
charging data by using the respective stored data. A billing
device 18 is connected to the TCP/IP communication network
specific charging device 17, and, on the basis of the generated
charging data, the billing device 18 issues a bill of an amount
of money charged to each branch.
In the network system of this embodiment, on the basis
of traffic data measured by the traffic measurement device of
each LAN segment, the traffic measurement device (collecting
section) 16, the TCP/IP communication network specific charging
device 17 and the billing device 18 execute the charging

processing for data transmission, which will be described next.

The entire flow of the charging processing will be

13



transm ssion is not perfornmed between donmestic networks, it is dbécﬁﬁﬁp 2002
whet her the data transm ssion is perforned with a close foreign country or
not (step S43). The close foreign country neans herein, for exanple, Asian
countries. If it is determ_ ned that the data transm ssion is perforned with
a cl ose f8rEFFAPRDURIETSE RedownBihh BPIYERRCY ridh$nitdSWoRDREE f bt i -at2 -t hat
time is nmultiplied by a data transm ssion unit cost preset for transm ssion
with a cl 8be toréfim mensvnepent daviceait b i HP arkduandoB3 chargiend-Atkt ep
S44). This unit cost is set at an amount higher than a donestic data
transm ssisegmant$ L®st20 Fmdt Bér peréormftiaf i desurenentstbystsmpS4ngt hat
the data transm ssion is not perforned with a close foreign country, an
anmount of iddepehdamsiy SStep pelyor nerhffidhaio hemmeasuradtipdliwie by a data
transm ssion unit cost preset for transm ssion with a distant foreign

country tQegstcub addirtditedZon 2héd SERI AW AT WG ehe ChReEEH Withd Higle ,S45) -
This unit cost is set at an anount higher than the unit cost of a data

transm sshgnapbhht OIS anBmeLINoR0MA | Gind AR’ dhNE 884 heyp/ Staem
configuration of this enbodi ment descri bed above, an sending side or an

recei vi nggskdei b&d bbshar 98le! RbaSaFd Aol A1ANEThS 8EEN: hdeiafddiag f Or

every type of data, and a branch to be charged i1s decided on the basis of

an 1 P addegssed i G5hdadoShdeeu MUGAY Gy RsBLED 615 fla! iy ansm ssi on

is nultipl a unit cos dependi ng on a di'stance _
transm S.S'tQinsi?? dc?étea[] 'Bt%%ghhﬁn‘?@ﬁé gy ’?&a%hg%ﬁ%ﬁt%é"%‘? g Hps, fair
cal cul ation o he  charged anount i S perfornmed based on d state using a
TCP/ | P communi¢ation network.in,a ternm nal ation . within each branch. In
thi s enbolPhbnireatly Sah8mickiateo tone Mrartl nidalkonide BRI IT D
the traffic asur ement device_arranged in each | AN is, perfor by
sanpl i ng. (%gf‘f%tﬂﬁ SEFEIOTA, ?gnc %?ﬁeci)&odiﬁg 0§ Hoﬁhe&ﬁ%%awred
traffic daga arggéransnitted to %he,colufctingﬁdevi e on %f center side
can be coR8fdErabtif MeRsuLEmeRh IRy, 16 HE9S ScBﬁ%cY? ¢ dakanet work
need not be increased to transmt data for char ing, t her eby allomﬁng the a
r

char gi ng §§STeth i e L65BeFheYR dtERL sy MeGSUTemPAT odRY 15%h  (SHRPaddAt of

data used for sunning@gf can be reduced accordingly and an anount of data
when processing tBhe RE/TPe CPATERECEHI PR AGHHPIHe PPEELALS R G Mk es.

Equi prents _ such as a traffic neasurenent device (col|ecting section)
device 17 performs a backup processing for storing traffic data

supplied from the traffic measurement device 16 (step S15), and
then performs the collecting processing of an originator address
and a destination address represented by traffic data(step S16).
In the collecting processing performed here, when a plurality of
identical transmission data exist, any one of the identical
transmission data is deleted, and the processing to decide the
code of a branch to be charged is performed based on the
originator address and the destination address represented by
the IP address. The processing to decide a branch from the IP

address uses a sub~net mask stored in a sub-net user data base

14



23 2 4 S EP 2002 arranged on the center side can be consti tute%llibygElP 2002
| ow- cost device having a snaller data throughput. Wen traffic data is
measured by sanpling, a conmunication fee which is charged on each branch
may be different froma fee which is chargedﬁz measuring all actual data
transni ssilhf dE8€eEICwnkh RIRRAFS TPE BBRf OF zﬁfQﬁmWHﬂﬁﬁaFﬁaﬂsﬁ?§%ﬁEﬁ1
between enterprises to which such network systemis applied, the difference
bet ween t Hapegidist Shpaging awiae d7ranfbewdetdils afediNegPbPeessing error.
Since the measurenment of data transmi ssion state in the network is not

per f or red wying WAR Eihenst dedleiwid lwbdedasenilpred visgllowahi ch connect s
positions to each other, but is perfornmed by the traffic neasurenent device
connected to a LAWNsomoadékstiomlofsicderlappingt datactidrey tmadfiicenent can be
performed. Specifically, a conmunication line constituting the WAN |i ne

must be prekabirsmehangediddicr ahliisnembedinent N4y gere@apdanty at any tine
when an anpbunt of data transm ssion in the network increases. If a traffic

i's neasur ebrFigukatYON o erEvdatingeah! fbdss RS WeRBRRbmERY | ke NiSta be
changed accordingly each tinme the configuration of the comunication |ine

changes, anfiiuRe 6batRé NOiEY Yrehe! 8L E 8 SRedBiflerkitC BBYHEE. aSPd¥ethis
arises. In contrast, the AN line is not so often changed in capacity.

Thus, th ffi i : bl s
Toasur e 8 Py S tEFELGE Y dRGKhERATRY Sp1inn ROed bYi RPN cal
data t ) i I [ E 0 i . |.S
ol oot od e Do Erafthfatiba Wa ekl BHSIGPea dnd ReSoknéRerthdifiqdion |
T ¢ , it ; o ; i ) ;
bort or wea d80h aFg| afDefed | PHHTLS TL0RohE BEER, IR ANATl By ge
traffic. s th ; t he MWAN [ | id h t i t
o vays porPly ROALENIES Qorite (e AESNE: PoRer St devicl 15 45T e o o
d t LAN si d in thi nbodi Lf t i SSi i
Dort or med WAL IR, MPBRESTETY HBVAR. PTrEREs fo Lo SRR Py (VRR IR SNt
device of the LAN havipg a sending station and tqﬁb raf fi c neasur enent
devi ce of HHRESPARSHGR WP thec LA ﬁ@%?%’fib‘ﬁ g d hERTRAE It i s

reason, even the sanpling neasurenent can be performed with hi§h accuracy.
performed. Although any one of the data measured by the

traffic measurement device 15 and the data measured by the
traffic measurement 24 may be employed, both the data are not
completely identical to each other because the measurement
herein is the sampling measurement. Therefore, out of
measurement data records, a record having the largest amount of
transmission data of the same time zone, the same originator,
the same destination, and the same protocol is taken, and the
other records are deleted. However, when only traffic data
output from one traffic measurement device is obtained for any
reason, the obtained traffic data is used for the charging

processing without performing deletion concerning data
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Moreover, when the traffic is nmeasured by the traffic neasurened@hdéMEEbzaﬂz
the LAN side as in this enbodinment, the traffic is doubly nmeasured by the
traffic neasurenent device of the a LAN having a sending station and the
traffic neasurenent device of the LAN having a receiving station. Even if
the traffitra@@M661pB REatE PP any one of the traffic measurenent
devices for any reason, the transm ssion state can be seen fromthe traffic
data nmeasured by flhe prhcessind f{e spesddyewbheh dendrgdiest gs provi di ng hi gh
reliability of a measurenment for charging and preventing an acci dent which
makes charlgineficiposesbbE. respddia vendatiamendnsieistyiidned rapoesentd® by
configuration of the TCP/IP comruni cation network is shown in FIG 1, for
sinpl e 25 the? t4aBfEcPd20) calartad iianstep S8 cis pardbahbde| yrepadl7 nunber
of LAN segnents are connected to each other through the WAN | i nes. However,

the _ presfpf +havprbbe8sisg N dHafigeednbospelr ed dowBikcsapiéguy ation and
is also applicable to a network configuration in which a | arger hunber of

LANs and %cﬁ%@_)CQQ“?&%%&.ea@haQEQSFam@\ﬁl& B 8k PhsOUESR Al though

the specific configuration of conmuni Cation line formng the LAN or WAN has

not especijladninbeenrdesseidPritdd b%vh%géb@(‘fﬁlm-lﬁ%gkatiéﬁi RLSygy ed or

wi rel ess connunlcat!on I nes applica le to this kind of connun!catlon .

network c %ﬂﬁ%pbhﬁﬁ iﬁ@f‘d HeSh 9N Qﬁ?t%'fﬁé)fba%haohrgﬂén&ﬁéﬁht chis
Feinar g %r he

a prenise grn eci Sidén o ransm ssion di'stance, ‘an he

l'i ke may rfo ' [ etakh .tha seqdn.th ove enbodi ment for
char gi ng. gﬁ‘gr%%écﬁa%rpggg{“é@en%gh%bésghéhgog?%cg idde%é:i g.ﬁ%%%v%fs aon%)r ansm ssi on
di stance on chargin re classified into three stage a Jdonestic stage,
o ol oo BeRpReEhiled et Suchae' PhP RIE R Bafhe o STRR. dormst e
transm ssion _unit cost na %%E in g plérﬁlit of stages depending on the
data trandFafLiGndara SRR o the, TER/ T Sompupd cantoni MOk unit cost
is sinply nultiglied by, an ampunt _of .data fransm ssion to cal cul ate an
amount  of %ﬂ?&ﬂﬁ'ﬁg?hﬁfééﬂﬂﬂqu$9€hlﬁr6€e§§? G fakR BRAWESARY cost of
charging is decreased as total anount of data transm ssion increases may be
per f or ned S3MRLARE: t Fiad, o1 MEingli £raddicnitAtR IhAR§EQTEE pbPRIF HRR G Xt H@ ki nd
of transmtted data. 26 2 4 S EP 2002 According.to the conmunication

net wor k spd€ FPELEREIRT RF IRASFoFOIBSEF PR dtheh CR&PANY, PFPreethHyinaged

operation can_ be )
on the restored traffic state.

The TCP/IP communication network specific charging
device 17 processes first to classify which branches are
originators or destinations. The flow chart in FIG. 3 shows the
classification processing. This classification processing
classifies the IP addresses of the originator and destination on
the basis of a sub-net user data stored in the sub-net user data
base 17a.

More specifically, stored data in the sub-net user data
base 17a prepared in the TCP/IP communication network specific

charging device 17 are compared with each other from the first
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executed to a user who uses a sub-network on the basis of the tr&rﬁsnSEsP&OOZ
state of the network. By the sanpling neasurenent on the |ocal area network
side, the data transm ssion state can be decided to performthe a charging

pr ocessi n%. The data of transm ssion state transmitted through the on a

communi catién (REBRoP&I) s IR §aMg AabdurErl WiPTddRali hY. cafiOthgE

transmtting when only a smal |l anmount of data, the ampunt of charging each
sub- net wodRtaahrpesHELS HRF Wihgkoaref abieeks tthenc ageerlasgibf i) dgga he
measur enent of data transm ssion state at each position is perforned on the
| ocal ar egodeswof kbsarhesomearesgondingetpodia iisientinael netetedniatta in t he
line of the wide area network connecting positions to each ot her need not
be perfornsdept 822 pby aboi di ng i nconveni ence occurring when |lines for the
wi de area network are neasured. According to the comrunication network
speci fic chargi ngrnethisl dasexthedetailsabf the iprockesiinyg eed i spie ral bed
in claiml, an anount of data transm ssion of each sub-network is decided

fromthe biranshl 681 € Valie @F ant rANsAdtdAA Ysdnghehs estded addaClodr 9i ng
dependi ng on the anmobunt of transm ssion is perforned, so that correct

chargi ng shehsab-s&arHd1 diftlaCBaks PYANRITY HAldeberiPeq BBIBY, OfFidaka
transm ssion is enabl ed. According to the communi cati on network specific

chargi ng ggt hed, degeriPefidrass! ﬁ%&'ﬁinit?hé Rt RN o1 ﬁé‘gééém lqn claim

27 2 4 STE P 200Z I, any one of the transm ssion state ta on the

sendings'egggnt NgM S§LORALS tia on khhe cal.vi i f or
transm ss?%ns at a %gt%%nit’mgﬁ%rgﬁe%@%%%ﬁssu%- %gtl\?\%gk%]?ﬂsékggl%etgg from
the transpissi a nsql. t t,ha.c e iLsign for
char gi ng. PredePRomtf Hitsh sxpARL FELE BiCan"eRb 2 B bSERE, 8
data, so that doubl char%i n hcaused by the sane dat a4 ransm.tted, through

t he commﬁlugé??%nmﬁ@?e\lﬁm? gag Bes‘é%ﬁ‘%%d?“ ¥ faddi £ oSV Eveh A6 lgCa%case
where the a,transni.ssion state cannot_be neasured jn the | ocal .area network
of any onSIBFREEECTR QloPRShoREAREN | 1Thd SPRIRISRIEH MRS e

nmeasur ed ogga sub- netwgrk si ge of a corrrruni.cati.onFRgrtner the transm ssion

state dat 39GERSHITET && PFCRoFEFPLRYL Hationedy the (hganchy afm i ty of

chargi ng example of a description of the IP address is shown in FIG. 5,
in which the IP address is described by numbers divided into 4
items each having 8 bits. The number of each of the 4 items is
indicated by the number(s) ranging from 0 to 255 expressed by 8
bits.

In case of the system of this embodiment, the number
until which the sub-net number is represented can be seen by
referring to sub-net masks stored in the sub-net user data base
17a. Specifically, the data of sub-net numbers which are the
numbers of all the sub-networks connected to the LANs in the .
network of this embodiment are stored in the sub-net user data

base 17a. FIG. 6 shows an example of sub-net masks stored in
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process is inproved. According to the conmuni cati on network speZillf |SEP 2002
chargi ng nethod described in claim4, in the invention described in claim
1, charging order of enterprises who use sub-networks is decided, so that

t he obligor can_be determ ned based on the decision. In this manner, a
f1exible e §RRgLBbI RESE fHtaakasht &7 pr i YRiGhoShRISt the EABIRREH efar dl ess
of sender or receiver and an enterprise who is not charged can be

det er mi nediddxessedi agrrespdnstingnironitbat $ob- et wnbeasecepresemzadyimg net hod
described in claim5, in the invention described in claim1, charging is
enabl ed ugiheg sab-appl nzsks ez weildhasabrbeckesi tepnaseatstioby the asulseret

W t hout using a conmuni cation protocol such 28 24 S EP 2002 as TCP/IP
protocol , munthegenveRéghwes dhdikatifgr thanrdgionpralyetie bpahehe andrahager
can manage a plurality of protocols collectively. This nakes it possible to

reduce thejatanber cﬁﬁr%ﬂ?girﬁ@rﬁlﬂpépdé@(?@é@i £ tthe Respecrive GHtdiheaet wor k
specific charging netho escribed in claim6, in the rnvention described

in claimgre Beok¥ACiNTtRPRUCALLOAsOF d4E0PASRSI19 . daka {191 4lGded +hand
charging to a sub-network on the sending side and charging to a sub-network

on the eqRigtond aF@css dieer i8S ! O GRAOLBERLEP dRRfAscE Of the

deci sion, 's6 that charging according to the beneficiary charged principle

s 2 accor ding ¢ Terary K
Gara.  AccorRrRs Hh S ahete] O Pl phEREAS BEAGELEY CIRIEREES O

descri bed | I al; , 1l n.the_inyenti on. descy. j } as concerns
dat a !trans&r%ﬁggi g%%%r?%&r%ed%talﬁrléuétl ﬁ%‘?’fi]é?{%%efm%ﬁjmggé%g%ﬁ& ﬁ%l%evxor k connect ed
to th I icati t Kk . sub- net k.or i id
ocei vi ng HEPRENSS T LB, PAZSTbY ohE e P s AR e s ged,
Thus, objects tp.be charged are limted to those w thin the conmunication
ne?mnrk,lS&rFﬁaglﬁgﬁr%gf%§¥ﬁ'cﬁa?b?nﬁo S %ehbef¥%£heé?eﬁ§§brd@hg ;o tLe

i cati et Kk i fi h i th d i i laim8, in th
vent | on CBSaTRBARE o Bita hes Lo HPE kT haeTEhaPBLHy T ot ub- het vor k-

on a sending side framcharging to a sub-network on a receivin i de,, the
char gi ng grgeg; a char&lnggprgorgty code 1 is set ?or a branch ﬁic% is

charged depending on conditions; and a charging priority code 2
is set for the other branch. A charging priority code 0 is set
herein for a branch established in a foreign country except for
Japan, so that a branch in a foreign country may not be charged.
As to domestic branches, a charging priority code is selected
from the three kinds of codes 0, 1 and 2 to be set for each
branch.

Describing the example shown in FIG. 6, [10. 1. 1. X] is
set as an IP address corresponding to a sub-network in branch A,
a portions represented by X is an area of a host number, in
which area integers which range from 1 to 255 are allowed. The

area of the sub-net number in the IP address is indicated a sub-
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2 4 S EP 2002 priority code is set for each sub-network and a -
whi ch is always excepted fromobjects to be charged is set rega%ﬁe@gﬁpoﬂmz
the kinds of applications and the difference between the sender and the
receiver, so that such a setting can easily be perforned that a specific
sub- net woPRt| Bapbt cHf g‘éﬂ'!beﬁc(?gr giaplfirane RigPmysHBALE@ntdet wor k specific
chargi ng nethod described in claim9, in the invention described in claim

5, a sub- dés@pikinabe eyt ngfamyimhgr pis orensire dde biftsastar yong viatare the
charged, and, when the charging priority codes have equal val ues, the

obl i gor i £idetebit nedlmdomndihng,t of ptiesefimstchideg fgopotheystfart dach
application, so that appropriate charging can be perfornmed for each

appl i cati ¢aogn thatsemmabiivemobeynyhpDh] f hend hvegithdrar ioém theiarfqy jasgi gned
to the subnetworks have equal val ues. According to the conmunication

net wor k spegi f thek NeHid)i 1Y ;MARBEAL §S dessiidPtd Rrhalkabf BPande ,d3hA

transm ssion state in each sub-network is decided on the basis of sanpled

data of thget eaifégp&{&i@hta&sd&aﬁm&éﬂ&ﬂ GeTRANEEIRAE [RASdRNISCE ed in

a communi cation network, for charging on to respective subnetwork users, so

that apprgptbat gr&darAiNg Aasgdaon the sanpled data of the traffic can be
performed. According to the comuni cati on network specific charging
apparatus describ i | Jark j Q@( 4 i d rj I ¢l aim 10,

t he charging pr ocggsérggﬁlrrgans %gc{:ggé‘ n'iaelﬁgs tg)? adg'?g }é%g‘g%%lpé%)unt of
transm ssj ac ub; net k.an rodu P, 2002 chargi ng
data corr égg’é‘%i‘%@ I?100'31 %e‘ é\(l:\?jieldga%%tg'nt q\o%’% ?a;':ti gmt Féﬂg%ss%rgiecﬂﬁ,%ys tRat
appropriate charagi ependi ng on the amunt transm ssion.is abl ed.
Aobor i ngefoFas b isEatBfieR: e St BoeCrar S nbrah Laclh She
described in claim12 in the invention described ip claim10, when a
plural i tysB?rFrJa%s[r#tés'i (?ﬁ‘ddﬁﬁ‘é’l BREME S 3§ul§2é1’ mﬁﬂ%sl%ﬁdéjt’{esénﬁsone of
the transmission state data transmitted to the receiving nmeans is enpl oyed
to deci dedfbFCEed 3 ﬁS“eoﬂFPt REIESSET ChPRaRah Brafbfi SFHFFRAMPAIISRA2 so

t hat doubl e chargi ng caused by the sane data transmtted through the
communi catF 3N Sk J@aﬁlﬁésggb?%e’d?t%ﬂrt’@o\?é’ﬂ? evehranch Base where
sanpled traffic data fromany sub-network is not transmtted occurs, the

t ransni ssk-oke¥isR e tdiat IPapddEBFFRTIPYy Atded] PFaachAst He HiinetyrrkneaBanypl ed
traffic data froma subnetwork side on the partner side performng

comuni ca®i®P, beckarmifigd p¥| theiInigrmatioRaPdi hhe pf R MPskS-i nproved.
According to the conmuni cati on network specific charging apparatus
described in cl ai®§ Kdesanibedeabavent i psddongeafi auktrgnmmberse ishar gi ng
processi ng nmeans di scrim nates between charging to a user of a sub-network
on a sendthg B ;ddnessesangendliftexents &ropf eachupther worloweyex r acehbi ng
side on the basis of predeterm ned charging priorities of sub-networks, and
it al so naekweEk pitbtodrhachatd rghidie agnmddresagbplopes ecasf behdecidadni ssi on
states collecting into a certain application, decides the types of

appl i cat i witsh ofefiarenceatonthei datalattdclr dis ptepared B the zad2nekeuser
transm ssion state data, and discrimnates between charging to a user of a
sub- net wod&tarbddee 19andsogtbaten anthcdhatgi bg tharnged eramtbea deaglidadt wor k on
the receiving side on the basis the decision of the type. As a result,
chargi ng accor di metdailishefbenef procssysithprgedppeifgi ol leemsefidiargeator ned on
the basis of the type of the application of the transm ssion data.

Accor di ngstep t1g @FEHE €RbW 0thAxed Wi FTEneQi #itl ch@rdidiribed next. In

this embodiment, the processing is performed in such a manner
that the types of respective data transmissions represented by

collected traffic data are decided. More specifically, as shown
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apparatus described in claim14, in the invention described in @i §EP, 2[][?2
the charging processi ng neans can charge using a charging priority code sSe
for each sub-network based on a predetermned priority order of users of

b- net works f t er i nj ich j's the obli . f b- net wor k
on 1 he. senth g & e or aheth DS s tREeRPCbtoTHY FodBe, Phohsi dor

According to the conmuni cation network specific charging apparatus

descri bed $eP&Ing RrEHCh ANd R FeRANINGh DI8BERi BER) Jeridie) wgh, rQferenee t he
chargi ng processing neans decides, an obligor a sub-network having a

char gi ng p¥® cthangingderaprity edas il tdej gréh@h%oﬁtca-’m, ipf thaesehraneti ng
priority codes have equal values, the obligor is determ ned according to a
preset chawggmgiaial begef biaecddhe ghsidgiag priosbty heft thee sebfiigor bramclbe
determ ned sinply and satisfactorily. Having described preferred

enbodi nentsidd ande theeshatgimy eprtiicority ofi tkhéerecerring biranahcei@anyi ng
drawings, it is to be understood that the present invention is not limted

to the aboveingeriompacddevwbediemii othed tbathyekiviusifiargey apd 32 2 4 S
E P 2002 nodifications can be effected therein by one skilled in the art

W t hout depgdrdiR@lf kemebde Sthdrd Tororno‘ECZEEeEijf\)?. Prigsenk VAYESS i O @R
defined in the appended clains. 33 2 S P 2002 What is clainmed is: 1.

A communi a4 YAndepPebkitpesddds o dothnBraRthes {1 dat aabhafissi sson in a
comuni cation ‘network in which a plurality of positions are connected to
each ot hergddy Q@R 2N €Ri ST &SIPHLEWRNK: the branch having the code of
greater value is charged (step S33). If the values of the
charging priority codes of both branches are identical to each
other by decision at step S31, it is checked whether the values
of the charging priority codes of both branches are 0 or not
(step S32). At this moment, if the values of charging priority
codes of both branches are 0, both branches are not charged
(step S35). 1In addition, if the values of charging priority
codes of both branches are 1 or 2, a beneficiary decided
according to an application to charging policy table is charged
(step S34).

Data of the application to charging policy table are
stored in the charging policy storage unit 17b (see FIG. 1) and
arranged herein as shown in FIG. 8. For example, when an
application is an electronic mail (E-MAIL), a beneficiary is

decided to be a sender, causing a branch on the sending side to

be charged. When an application is a web browser (WWW) of the
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sub- net wor ks being connected to the respective positions through Zdicggﬁrgaoz
net wor ks, and sending of data fromtermnal stations in the sub networks
receiving of data in the termnal stations being perforned, conprising the
steps of: perform ng sanpling neasurenents, in the | ocal area networks
connect ed Intennet,egpbeneiichpasy tinmecided tanbai asieneiveat esanfivdata sent
fromthe | ocal area networks and transm ssion states of data received in

the | ocal BraEschhemmthks repeivid caldey tior desohatged. dathenofint Appl faasivissi on
states subjected to the sanpling nmeasurenent to a predeterm ned center

connected 19 #hmsxARBEBhCALTEN Aot Waide, dand decifidy itagmaupbnéti to
be charged to each user who uses the sub-network on the basis of the data

of the transmeasSide $babeSat Féhsivdr,e¢alihBeaCBdfsh ofr theCPBBYN £ ON
networ k specific charging nethod according fo claim1, wherein an obligor

S determiﬂg%tblaecgg%édpf the data of the transm ssion state of each
sub-network transmtte o the center to performcharging corresponding to

the amount of tra@ﬁﬂ%F%hgnprocesseings shown in the flow chart of FIG. 7
are performed, charging for transmitted data is fairly executed
to beneficiaries of the data transmission. Specifically, when
various data such as text data and image data are transmitted by
request of the receiver, or web browsing of the Internet is
performed by the receiver's request, a branch to which a
terminal station on the receiving side obtaining the data
belongs is charged. For electronié mail data being data
transmitted by the sender's request, a branch to which a
terminal station on the sending side belongs is charged. This
ensures the charging to be kept fair. In the network system of
this embodiment, an object to be charged is limited to a
domestic branch, and charged objects related to data sent from a
branch except for the charged branches connected through the
network are specified to domestic receiving branches.

A branch to be charged for each data transmission can be
decided on the basis of the above processesings. However, the
configuration of this embodiment is arranged so that an amount
of data transmission and its transmission distance are further

estimated to decide a charged amount of money. FIG. 9 is a flow
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34 2 4 S E P 2002 3. A conmunication network specific charging Bﬂﬁﬁ$EF>2002
according to claim1l, wherein when the data of the transm ssion states
transmitted to the center include a plurality of identical transm ssion

data between two sub-networks, one of the plurality of identical

transm ssCbﬁrtla$1apwisl$élr@@%a,inaﬁop%rmﬁ%fm thischasyi ndFirstpeff atded on
the basis of the selected transm ssion state data. 4. A conmuni cation

net wor k speci$i chedieadyiwhgtiver haddaicx ariinsgnitss iohatakds pleereibetwkangi ng to

a sub-network on the sending side and charging to a sub-network on the

recei vi ngdsingét &¢ enativikisnonahet {swap esah) .ot €r ienis hdeteasiinedf that
predeterm ned charging priorities of the sub-networks. 5. A comrunication

network spgrei fh€a e siBhhedkae G e betweehaltindst i ale@ivdrREQt 860! S
havi ng the sane using purpose of the transm ssion states are collected into

Cransm so PR O A 3 Y ey RE L AR By &1dage 15
transmission unit cost which is preset for domestic transmission
to calculate the amount of charging (step S42). As to the data
transmission unit cost used herein, a setting as, yen per 1-
Mbyte transmission is provided.

If it is determined at step S41 that the data
transmission is not performed between domestic networks, it is
checked whether the data transmission is performed with a close
foreign country or not (step S435. The close foreign country
means herein, for example, Asian countries. If it is determined
that the data transmission is performed with a close foreign
country, an amount of data transmission performed at that time
is multiplied by a data transmission unit cost preset for
transmission with a close foreign country to calculate the
amount of charging (step S44). This unit cost is set at an
amount higher than a domestic data transmission unit cost.

Furthermore, if it is determined at step S43 that the
data transmission is not performed with a close foreign country,
an amount of data transmission performed at that time is

multiplied by a data transmission unit cost preset for

transmission with a distant foreign country to calculate the
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di scrimnate charging to a sub-network on the sending side fron12ﬁhéﬂ£ﬁbzggz
a sub-network on the receiving side on the basis of the decision. 6. A
comuni cati on network specific chargi ng nethod according to claim
5,-wherein it is arranged beforehand in each applicati on which of 35 2 4
S E P 2002"PHBts@RdFRRE EiHE (SHEPt RAS) ecetRAHJIRItIEOSE aSheplefdtciddry, and a
user of a sub-network on the side which is defined as the beneficiary in
t he arrang@eBpt highemrigwn the andbnaest caf idatét kepRSBHRLION idthar gi ng
met hod according to claim5, wherein regarding data transm ssion perforned
t hrough awdpler fopahami aatritorieset wor k connected to the communi cation
network, a user of a sub-network on the sending side or on the receiving
si de existing in Abeordimynic atheosyseemordnt syuwtearigmd of8this cenbodiingati on
net wor k specific chargi ng nmet hod

described above, an sending side or an receiving side to be

charged for each data transmission is decided for every type of

data, and a branch to be charged is decided on the basis of an

IP address on the decided side. Moreover, an amount of data

transmission is multiplied by a unit cost set depending on a

distance of data transmission to determine the charged amount of

each branch. Thus, fair calculation of the charged amount is

performed based on a state using a TCP/IP communication network

in a terminal station within each branch.

In this embodiment, it is designated that the

measurement of the traffic in the traffic measurement device

arranged in each LAN is performed by sampling. Due to this

design, an amount of data used when the measured traffic data

are transmitted to the collecting device on the center side can

be considerably reduced. Therefore, the line capacity of the

network need not be increased to transmit data for charging,

thereby allowing the a charging system to be constructed at low

costs. In addition, an amount of data used for summing up can

be reduced accordingly and an amount of data when processing to

totalize in the collecting device also decreases. Equipments

such as a traffic measurement device (collecting section)
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according to claim5, wherein for discrimnation of charging toZa{t SEP 2002
sub- network user on the sending side fromcharging to a sub-network user on
the receiving side, a charging priority code is set for each sub-network
and such a sub-network that is always excepted froman object to be charged
i s set reBBFIMIRE Of theecepperofidppran &g eonghdtehed vy feerdeWceoBtt ween t he
sender and the receiver. 9. A conmmunication network specific charging

met hod acdeviiehaving ai sm8llehedatian thughputef When sutafifdiowdekahasi ng a

| arger value of the charging priority code is charged, and, when the
char gi ng peasurdd/ yodemphdng, equadmmal icetioanfebl wighrh iis dhheyained
according to a predeterm ned charging policy for applications. 10. A
COMMUNI Cagad BYRINUN lagPBei i ke fi®rapPEeat WEid is 2nhr§el By2002 for

perform ng a charging processing for data transmssion in a
measuring all actual data transmission states. When charging is
performed for data transmission between enterprises to which
such network system is applied, the difference between the
amounts falls within a range which is negliéible as an error.

Since the measurement of data transmission state in the

network is not performed on a WAN line side being wide area
network which connects positions to each other, but is performed
by the traffic measurement device connected to a LAN on a
terminal side, the satisfactéry measurement caﬁ be performed.
Specifically, a communication line constituting the WAN line
must be probkably changed into a line having a larger capacity at
any time when an amount of data transmission in the network
increases. If a traffic is measured on the WAN line side, the
traffic measurement device must be changed accordingly each time
the configuration of the communication line changes, and the
charging system itself also must be changed as need arises. In
contrast, the LAN line is not so often changed in capacity.
Thus, the traffic measurement device may be less probably
changed and can measure a traffic for charging stably in a fixed
system.

Furthermore, a data transmission route on the WAN line
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communi cation network in which a plurality of positions are conngdtke8EB 2002
each other through a wi de area network, sub-networks are connected to the
respective positions through |ocal area networks, and sending of data from
termnal stations in the sub networks or receiving of data in the term nal
stations issddpeis osedeltasbipr esirayter edependipgreandcehirding ssadieedtiod to a
predeterm ned position of the comrunication network and receives sanpl ed
traffi c datateokt ecliad Hfimem t ratfeforeasaveameift detansransmiexsiet t o t he

| ocal area networks at the respective positions; and chargi ng processing
nmeans whi patdéeen deso asptatiditr posnts siopert firtnddn at beueMIMNigRALii@Bsnet wor k

on the basis of the sanpled traffic data received by the receiving neans

and gener gh8Sssnér btk dat actOh1wips Wdbdtrdiseihenha Usfriite isegngst i ve
sub-networks on the sending side or the receiving side of the data on the

basi s of {hgsdpsh dsd dHARAN $3h8"s PA&! & hel heaRuTBHBHE £at4AN 1RhY8" K

speci fic charging apparatus according to claim 10, wherein th rgi ng

processi NBefEahied Siiiidt B8t iARANELAR e fbhd ¢ HiZAVEr OTuhdIP #3eric is

transm ssfon s eac net wor generate charging
CorrESpongEqufgdhm?tﬁﬂPEB& ggde as in this embodiment, even if

transmission is performed via any route on the WAN line side,
the traffic measurement device of the LAN having a sending
station and the traffic measurement device of the LAN having a
receiving station are not changed. For this reason, even the
sampling measurement can be performed with high accuracy.

Moreover, when the traffic is measufed by the traffic
measurement device on the LAN side as in this embodiment, the
traffic is doubly measured by the traffic measurement device of
the a LAN having a sending station and the traffic measurement
device of the LAN having a receiving station. Even if the
traffic cannot be measured by any one of the traffic measurement
devices for any reason, the transmission state can be seen from
the traffic data measured by the other traffic measurement
device, thus providing high reliability of a measurement for
charging and preventing an accident which makes charging
impossible.

In the embodiment described above, the configuration of

the TCP/IP communication network is shown in FIG. 1, for simple
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transm ssi on. 37 2 4 S E P 2002 12. A conmmuni cation network spé%ﬁfﬁuzp 2002
char gi ng apparatus according to claim 10, wherein when the transm ssion

state data transmtted to the receiving nmeans include a plurality of

i dentical transm ssion data between two sub-networks, one of the plurality

of identi cEscrighsonssinrwitiatta a sedekdvetd, smmlll anwdeirs o6NLABTr sedmagisng i S
performed on the basis of the selected transm ssion state data. 13) A

conmuni catdren ceahwet&d specddic cﬁﬂh@ﬁ:gitngoa?ﬁaﬂ@é URNIQGaEedi. NgHbWe €dB) NahkD,
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an obligor. 15. A communjcation_network specific chargi ng apparatus
wireless communication lines applicable to this kind of

communication network can be applied.

The decision of type of data transmission which is a
premise of charging or the decision of transmission distance,
and the like may be perfofmed in more detail than those in the
above embodiment for charging. For example, in the above
embodiment, decisions of a transmission distance on charging are
classified into three stages of a domestic stage, a close
foreign stage, and a distant foreign stage. However, the
domestic transmission unit cost may set in a plurality of stages
depending on the data transmission distance. Moreover, in the
above embodiment, a unit cost is simply multiplied by an amount
of data transmission to calculate an amount of charging.
However, such processing in which the unit cost of charging is
decreased as total amount of data transmission increases may be
performed. In addition, the unit cost may be changed depending

on the kind of transmitted data.
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uj @' 1093l trah8migddion state data transmitted to the center, and

charging depending on the amount of transmission is performed,
so that correct charging such as charging which is proportional
to the amount of data transmission is enabled.

According to the communication network specific charging

method described in claim 3, in the invention described in claim
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deleted from the transmission state data transmitted to the
center, and the decision for charging is performed on the basis
of the remaining transmission state daté, so that double
charging caused by the same data transmitted through the
communication network can be avoided. In addition, even though
a case where the a transmission state cannot be measured in the
local area network of any one of sub-networks occurs, if the
transmission states can be measured on a sub-network side of a
communication partner, the transmission state data can be
correctly totalized. As a result, the feliability of charging
process is improved.

According to the communication network specific charging
method described in claim 4, in the invention described in claim
1, charging order of enterprises who use sub-networks is
decided, so that the obligor can be determined based on the
decision. 1In this manner, a flexible charging policy for an
enterprise who must be charged regardless of sender or receiver
and an enterprise who is not charged can be determined.

According to the communication network specific charging
method described in claim 5, in the invention described in claim
1, charging is enabled using an application which can be easily

understood by a user without using a communication protocol such
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According to the communication network specific charging
method described in claim 6, in the invention described in claim
5, the type of application of transmission data is decided, and
charging to a sub-network on the sending side and charging to a
sub-network on the receiving side are discriminated from each
other on the basis of the decision, so that charging according
to the beneficiary charged principle can be performed on the
basis of the type of application of transmission data.
According to the communication network specific charging
method described in claim 7, in the invention described in claim
5, as concerns data transmission performed through another
communication network connected to the relevant communication
network, a sub-network on a sending side or a receiving side
existing in the relevant communication network is charged.
Thus, objects to be charged are limited to those within the
communication network, so that appropriate charging can be
performed.
According to the communication network specific charging
method described in claim 8, in the invention described in claim

-5, to discriminate charging to a sub-network on a sending side

from charging to a sub-network on a receiving side, the charging
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easily be performed that a specific sub-network is not charged.

According to the communication network specific charging
method described in claim 9, in the invention described in claim
5, a sub-network having a charging priority code of a larger
value is charged, and, when the charging priority codes have
equal values, the obligor is determined according to preset a
charging policy for each application, so that appropriate
charging can be performed for each application on that occasion
only when the charging priority codes assigned to the sub-
networks have equal values.

According to the communication network specific charging
apparatus described in claim 10, the data transmission state in
each sub-network is decided on the basis of sampled data of the
traffic transmitted from traffic measurement means connected in
a communication network, for charging on to respective sub-
network users, so that appropriate charging based on the sampled
data of the traffic can be performed.

According to the communication network specific charging
apparatus described in claim 11, in the invention described in
claim 10, the charging processing means decides contents of data

and an amount of transmission of each sub-network and produces
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amount of transmission is enabled.

According to the communication network speéific charging
apparatﬁs described in claim 12, in the invention described in
claim 10, when a plurality of transmission data between two sub-
networks exist, any one of the transmission state data
transmitted to the receiving means is employed to decide for
charging on the basis of that transmission state data, so that
double charging caused by the same data transmitted through the
communication network can be avoided. Moreover, even if a case
where sampled traffic data from any sub-network is not
transmitted océurs, the transmission state data are correctly
totalized on the basis of the sampled traffic data from a sub-
network side on the partner side performing communication, so
that the reliability of charging processing is improved.

According to the communication network specific charging
apparatus described in claim 13, in the invention described in
claim 10, the charging processing means discriminates between
charging to a user of a sub-network on a sending side and
charging to a user of a sub-network on a receiving side on the
basis of predetermined charging priorities of sub-networks, and
it also manages protocols having the same using purpose of the

transmission states collecting into a certain application,

decides the types of applications of the transmission data from
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beneficiary charged principle can be performed on the basis of
the type of the application of the transmission data.

According to the communication network specific charging
apparatus described in claim 14, in the invention described in
claim 10, the charging processing means can charge using a
charging priority code set for each sub-network based on a
predetermined priority order of users of sub-networks for
determining which is the obligor a user of a sub-network on the
sending sidé or a user of a sﬁb-network on the receiving side.

According to the communication network specific charging
apparatus described in claim 15, in the invention .described in
claim 14, when in the charging processing means decides, an
obligor a sub-network having a charging priority code of a
larger value is charged, and, if the charging priority codes
have equal values, the obligor is determined according to a
preset charging policy for each application, so that the obligor
can be determined simply and satisfactorily.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to

be understood that the present invention is not limited to the

above-mentioned embodiments and that various changes and
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data transmission in a communication network in which

a plurality of positions are connected to each other
through a wide area network,

sub-networks being connected to the respective positions
through local area networks, and

sending of data from terminal stations in the sub-
networks or receiving of data in the terminal stations being
performed, comprising the steps of:

performing sampling measurements, in the local area
networks connected to the respective positions, of transmission
states of data sent from tﬁe local area networks and
transmission states of data received in the local area networks;

periodically transmitting data of the transmission
states subjected to the sampling measurement to a predetermined
center connected to the communication network; and

deciding an amount of money to be charged to each user
who uses the sub-network on the basis of the data of the
transmission states transmitted to the center.

2. A communication network specific charging method
according to claim 1, wherein

an obligor is determined on the basis of the data of the
transmission state of each sub-network transmitted to the center

to perform charging corresponding to the amount of transmission.

34



10t 10t SF: 10% & ()-5m'10% & () - 310% & () - o! RAEbC
10@s10%0% () - F& 109%0% () -,

10@Lnt' 10%08 () -y/ 10%08 () - "Y"10%08 ()-L! 10%08 ()-Y

10%0& () - S& 10908 ()-x~_@ 10@"10% & ()-9%0% & ()- 100 100 100CS:

10908 () -5Z" 10%08 X-) A ggmoy@eajon giexwogk $pecibis £h@rging method
S#H"10%\ & ()-FS#"109%&' ()-F!'Z #10%\ & ()-!'c #10%\& ()- #10%& ()- & H@

10\ : | q" 10% a1 dintf t6%0RA{R-Dp WherEAusbsb& () -f 2" 109%& () - f 0940%& () -

10\ OD~_

when the data of the transmission states transmitted to
the center include a plurality of identical-transmission data
between two sub-networks, one of the plurality of identical
transmission data is selected, and a decision for charging is
performed on the basis of the selected transmission state data.

4. A communication network specific charging method
according to claim 1, wherein

charging to a sub-network on the sending side and
charging to a sub-network on the receiving side are
discriminated from each other on the basis of predetermined
chargiﬁg priorities of £he sub-networks.

5. A communication network specific charging method
according to claim 1, wherein

protocols having the same using purpose of the
transmission states are collected into a certain application for
management, and the types of applications of the transmission
data are decided from the data of the transmission states, to
discriminate charging to a sub-network on the sending side from
charging to a sub-network on the receiving side on the basis of
the decision.

6. A communication network specific charging method
according to claim 5, “wherein

it is arranged beforehand in each application which of
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user of a sub-network on the side which is defined as the
beneficiary in the arrangement is charged.
7. A communication network specific charging method
according to claim 5, wherein
regarding data transmission performed through another
communication network connected to the communication network, a
user of a sub-network on the sending side or on the receiving
side existing in the communication network is charged.
8. A communication network specific charging method
according to claim 5, wherein
for discrimination of charging to a sub-network user on
the §ending side from éharging to a sub-network user on the
receiving side,
a charging priority code is set for each sub-network,
and such a sub-network that is always excepted from an object to
be charged is set regardless of the type of application and the
difference between the sender and the receiver.
9. A communication network specific chargiﬁg method
according to claim 8, wherein
the user of the sub-network having a larger value of the
charging priority code is charged, and, when the charging
priority codes have equal values, an obligor is determined

according to a predetermined charging policy for applicationms.

10. A communication network specific charging apparatus
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sub-networks are connected to the respective positions

through local area networks, and

sending of data from terminal stations in the sub-
networks or receiving of data in the terminal stations is
performed, comprising:

receiving means which is connected to a predetermined
position of the communication network and receives sampled
traffic data collected from traffic measurement means connected
to the local area networks at the respective positions; and

charging processing means which decides a data
transmission state in the communication network on the basis of
the sampled traffic data received by the receiving means and
generates charging data for charging to users who use the
respective sub-networks on the sending side or the receiving
side of the data on the basis of the decided transmission state.

11. A communication network specific charging apparatus
according to claim 10, wherein

the charging processing means determines an obligor on
the basis of the data transmission state of each sub-network to
generate charging data correspond;ng to the amount of

transmission.
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11 1090& () - f/ 109 @hep-the transmission state data transmitted to the
receiving means include a plurality-of identical transmission
data between two sub-networks, one of the plurality of identical
transmission data is selected, and a decisioﬁ for charging is
performed on the basis of the selected transmission state data.
13. A communication network specific charging apparatus
according to claim 10, wherein
the charging processing means performs discrimination of
charging to a sub-network user on the sending side from charging
to a sub-network user on the receiving side on the basis of
predetermined charging priorities of the sub-networks, and
protocols of the same using purpose of the transmission
states areAcollected into a certain application for management,
and the types of applications of the transmission data are
decided from the data of the transmission states, to
discriminate charging to a sub-network user on the sending side
from charging to a sub-network user on the receiving side on the
basis of the decision.
14. A communication network specific charging apparatus
according to claim 10, wherein
the charging processing means uses a charging priority
code set for each sub-network to determine which of the sub-

network user on the sending side or the sub-network user on the
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priority code is charged, "‘and, when the charging priority codes

have equal values, the obligor is determined according to a

charging policy for applications.
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