Descri pti on PCT/ Ov2009/ 001450 An online charging nmethod and system based on
user's service quantity TECHNOLOGY FI ELD The present invention relates to

the filed of the online chargi ng)@s% Qperati on Support System
particularly to an online charging ne and system base '
traffic BACKEROIND. O H N\/EN N K he devel opnen = avaulila wor k

confusion and the maturation of the operation-providing technol ogy, the new
servi ce and \Am odinechadging meéthed and systemn| haseshen yeer’s sezvice guantity t he ur gent
requi renment of building the Business Qperation Support System capabl e of
supporting the nmultiple services for the Operator, wherein the service

char gi Nngpyd ntral functions, and the online charging system
(QCS) c%%gmegx)%{o]% I'ng multiple services real-tine charging is the key

to realize the nultiple service operation and mnimze s |oss of the
operator's inconme. 3rd Generation Partnership Project (3GPP) defines two

t ypes ofTheaymzent invedeen asiages wo theyfilkd af the halige whangingest. Bitisesp Ypeegitonnodes
are classified into the prepaid billing including the real-time prepaid

bi |1 ng SAREOH oty stem, IPPHEjPP%]HdtOp% eplaneachsrging r%etbﬁ‘? ﬁnﬂr S dayed it s

rel ati oq;arf‘f'%g between the tinme for which the user uses the service and the
time for chdrging. And, the charging nodes are classified into online
charging and offline charging with respect to the managenent of the account
inreal time or not. Both of the post-paynent and the hot billing belong to
t he of f IBACKGROYNGY OMTHE INVENTION of chargi ng manner of pre-using the
service and post charging, that is, the charging systemdoesn't involve
during using service, perfornms the post-chargi ng based on the service usage

record f ow. ng eryi i ar.gj mdeci
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ineffectively controlling the risk of the bad debt resulting fromthe ow ng
for the ersegssiresiliing bathef wgent tqwremane of deilding tthe Brsinpssvieperetiend Puppoahnd

"final rvi Y, which he gr '
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charging is the one of central functions, and the online charging system (OCS) capable of
supporting multiple services real-time charging is the key to realize the multiple service

operation and minimize s loss of the operator’s income.

3" Generation Partnership Project (3GPP) defines two types of payment modes and two
types of charging modes. The payment modes are classified into the prepaid billing
including the real-time prepaid billing and hot billing, and postpaid billing with respect to
the relationship between the time for which the user uses the service and the time for
charging. And, the charging modes are classified into online charging and offline charging
with respect to the management of the account in real time or not. Both of the
post-payment and the hot billing belong to the offline charging which is a kind of charging
manner of pre-using the service and post charging, that is, the charging system doesn’t
involve during using service, performs the post-charging based on the service usage record
following to the service usage. The offline charging mode is advanced to the capability of
providing the complex tariff plan and flexible preferential strategy, but has the
shortcomings as follow:

(1) ineffectively controlling the risk of the bad debt resulting from the owing for the
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(2) the user can't nmake inquiries about its balance in real tine to obtain
consum ng details at any tinme; and (3) the balance can be conputed only
after the user's service usage is conpleted and the list in details is
provi ded, |acking for the function of termnating the service during the
user's usage, resulting in ineffectively supporting the service wth high
ri sk andrder in e hith€onatie ddermwtithrife idveerlcredits and “Srnal\senicesusppd’s tsgkhby t he
charging system Real-tine pre-paynent is_a kind of online charging which
uti| i zegusdidbegaalgicapemisdauas £ RBYratoRBACAYSRgi ng i nformation i s capabl e of
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real tijgmpl@nfeegld zing real -tinme service control. The conventional online
charging 1's inplenmented nostly through two distinct approaches, the
| N- base@) dppbadach can be.coimpurkl drie afterntht weerks- sebdsedsagp ps oaupleted mdd e
approach based on inverse calcul ation of service units. The | N based

appr oaclist i defpily spravided e lagking o the Bt oft teyngnphingothe |sRIVESS NG M4 o

systemin nost inplenentations. of donestic, 0 . . i ant ages
of “onl yibr Bastae FGVERE e BE By, PR IpE PR Sl R g len ey 2T OF
of the ghabgd NHhitheshe MrdeBLRIFIcOBupdRedBY WR dhafkisgysRAf Ure, and the

i ncapabi ity of supporting the custom zed tariff plans and di scounting

policies, as well as the flexible tariff packaging and service bundli ng.
The approach based on invenseggalcul tion of seryice units can be,

cl assi f Real-timg premaemant is edkinghpf enling chanemg whick ytibses e @G SFRBIL o t he

servi ce,based .t he.i i . if - hal ance
of 1 o e ke RrRERGR & LURGE of Arlunk e h&sisknRi AN S Rla HOfe BneE
resul tiig dapabilidyiFlihé &ﬁa?%ihgms)g@mb_Eimteﬁacﬂmtﬁiﬂﬁb §diict QURFS Gefwiik leaent or each
price function in view o he flexible tariff plans and various discounting
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account, "Wth I'sadvant'ages o _ charging efficiency resulting
from t hgertRAUWIGMTRE 10EbA6A fpproadl, idaBzdd¥ers Sesadc WoalrbloRoint gRCPhefbal ance
to the amount 2 available to the service for nmany tinmes duri n%éonl i ne

char gi niN-based tphepaii fsfiteml ity roéstalmpleneitaionshef bioinestie dnstateiie hanlthae
char gi ng; syst em when chargin he, nul.ti pl e payment. of .t he service fr.omone
account glsf‘ vegipgRhLonly Fu@%@% t&‘ﬁ?‘ﬁ@@gir I&g(ﬁﬁe HISF Snce s gip q%*{f\]ﬂl}dﬁ

over conng . gb [ g il {5 Sgnd Fhd NEcdehintls, @f the
servi cg%ngh%}g%go%ﬁ%ﬁt&%gﬂﬁtgﬂr g%u%@r%%]{%&% 1{&? e@}rgrzlaci -t% meca?har ing of the
ser Vi ceshppemind teopstoatiodd taBIMYRRY a6l diddbuktMgEPTlicERY, @nevadbjetic fdxiblae
present invention is to provide an online charging nethod and system based
on user taiff packagiog awhsethicpbendlingocat es t he anount avail able to the service
based on the history of user's traffic through the usage tines slide w ndow
technol ogy, so as to realize the online charging function. The method of
the pr e‘ci?xgta gl%\c{&p}gdsgtﬁ'o HRAaRARFIOh 1E sér@?é@ruﬁﬁs EAPULIRLHRI thidTRe afre@m t he
amount of th noney to the anount available to the service during online
char gi ngppraa¢h td@ulastht Amothai@ilaple &b ftheCiegvicy based oasthe diversel fyneioaldfi ng to
allocate the initial anmpunt available to the service as possible as

sat i sf yitlgtatiffeplanseandghe balgaceneihthe acenunt, ayiothg sésed wadagernd thaimited sgnee
interacting fimes between a seryjce control twar k. el enent ..and_t he,onl i ne
char gi ané’gE]E‘@HPHd?%uhQ’gt ﬁ%motiﬁﬂi fhé IBWQFSSI?IE OPE%&’ nlé’tvgrﬁ??ur}cggﬁ&?li ﬁébChi n the
dect ease, P shlifioft HIPLWGHEANRHERIAIE phns APy ATthus MscEiRE RACRY piilednd,
according to the nmethod according to the present iInvention, the anount

avai | ablbg the opbatosukisiets éndircse ayproschowhichaécarohesetht psies suretion $n votgeudied
through the index backoff algorithmwth the threshold to reduce the
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real | ocating the ance of a e services Wth the priority |ower than
t hat of redidretsnt eift perfgmést ebe deversec ealicnlatiord drqm sthe abalangei fwp thev emiohst
utilization rate of the idle service resources and ensure the maxim zation
of the operator's rights and interests.



onl i ne chargi ng nethod and system based on user's traffic of the present

i nvention. The online charging system based on user's traffic, including a
charging control nodule for realizing the online charging control based on
the session, the incident or the service bearing the charging types; and a
rati ng managenent nodule, for converting the traffic into the charging
anmount afaikblevicc theaseroice ifog mamyt thiees detiogrionbve chatigng; phdribs diifiselonwdi ng
policies, traffic, and the re|lated tinme informtjon, so asuhgﬂrealiz t he

rating Pleetingthe badancs forfhe onlineehasging gystem ghan chargigdhs TulplePaineissi on
manage J| f i ng the session information of the said the
onIinengﬁnggﬁémgyg?gh?Q%%%@%ding the judgnent on the repetitiveness of the
session, saving the information of the anmobunt available to the service

al l ocated to each session, nonitoring the session, and dealing with the
overti min ssmsshap dfs rdallyf miquired ameoslimn chagingafieihodnavagemiagt thapehive, for
nanagin%;the i nformation,  of the h'stonﬁ %; the traffic, for use{'s ach
servi ce disaavantageniHith theeingregps dnjthe jkimds, platheosrvige |98 MYV It SRothi
avaifable to th [ ! s i 7] : on the reallocation
of the rree%uérr%\r}lg,nﬁ\)/\fhstgér }é%aﬁg{rﬁ%ﬂgrg %agsflttg% ?eg}’ll}:%ﬁf)ﬁ?tg?gg |o£fi refers to the
statistical neasure of the previous traffic of the user's service in the
usage tinmes slide window or in total, in the formof the average, the
quant i | SUUMMABYRDETHE INVENTEIN traffic; and a bal ance nanagenent nodul e
for managi ng the bal ance information of the user's account, and dealing
with the recharging and query in real-tinme, so as to realize the nmanagenent

on the r(ﬁlfe%ﬁﬂ@éﬂo?@he?ére&%ﬁ i{?ﬁén"f’i@ﬁ §s kdqpfopﬁleaaﬁc&ﬂﬁ%'chh%rh?ggﬁieﬁ{oﬂ Bind (sDQe@i d

onl i ne chargi'ng Systém e present 1nvention ext y interacts with a
servi ce oo 5PLsR QWK RhieHRE-alldtakBItHE 6RO WallkbladeTkiY sehviad Bised ®n
managenent system of the user's data, and a database system so as to

contr ol thmiwt&grdfa;sémhﬁ'fﬁb thhowuhgthetusegd ritres atiié ovinduvt techhelogpisd aetovi ce
control network el enent, obtain the usage of the systemresource of the
each sernvalize therline chygirgnivntticoudhe nivghadrof dheapresenh inviention mey deprehse grevi ce
network admi nistrator, know the user's tariff plans and reche]lr i ng_anount

t hr ough invessq eprapuietianotimes foam the asaguat af g iagrsdRtthe gmorp; Hpi @ﬁ% to ghegat a,

and record _ and save fhe session informatipn and.the.details through,the
o Sc BTN SR Shaes 25 APgRTves 4T hBeine P artnt B 2t B e

d | ndi | i h i & i
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traffic of Sucl service in e usage tines slide wndow wth a prescribed
Si ze, URQRnbER&WSHDBlehbnt 4R fl@%ﬂin@)éhﬁx%lﬂgl systeln@urirad thaonliae abgigt tordul e
torate the initial anopunt available the service so as to obtain the
initial e redultingaiethefl déchasdahathe ecoafplichted aeessurt of thssortlinarchatging niti al
anmount, the online charging systemcal cul ates the service priority

accor di ngystem. tArel, usemdingf tot the mythoéraceardivgrioethofpredsat inyehtiensrthe @goUAt t he
service systemfromthe service network adm njstrator, follo g’\iéte)iy

r e- al | ocaiteilpbje toghepsibagmiisnioseryine & theefupreab SEHSIOR 18 Kempyied ﬂilrpyéf ndethan
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by releasing the initial anount avai e to the service to the service
control ReLWeE Kf @k oA ervibd 61the 8boRS&Fstbliend E5llives] By ewlidcatihd thedbmeand
controls the user's traffic by applying for user the new anpunt avail abl e
to the sefall the sedvicel viith thapdotigtiedef than fimeeftht ovatitoaqmsted selivivg it ordene
amount available to the service |ast assigned to the user in this session

t hr ough sthesi todérpiose kbé futilizgben trafe of the adle hyezeino| gsawces handoghswie thdar gi ng
system 'in case that the initial anpunt available to the service is

exhaust | mgxargatonol teoperieshright andineiews t he usage of the service, so that
the initial anmount available to the service followng to the reservation is
rel eased to the service control network element, and the user's service is
compl ete i h nwhi | SeLV] t : Ne ¥ r ting
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system which rates, releases the reserve and save the current traffic of
this service so that the online charging process is conpleted. The online
chargi ng met hod based on user's traffic according to the present invention
includes the steps as follow, 1) an end user initiates a service usage
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by initiating an online charging request to an online charging system 3)
the said online charging systemacquires the paraneters of the charging
request, followed by calling a traffic managenent nodul e to cal cul ate an
initial anbunt Uo available to the service ; 4) the said online charging
systemcalls a rating managenent npdule to calculate a service charge
Mcor r espBmgchysing rmfgoql i FYATey PRsge on Vet Adedhe phige PESEHANSEEP s tari ff
plans; 5) if the balance C, .of the account is nore than or equal to the
service charge A, which is enough to pay the service charge, the step 8)

is perforned; 6) if the balance C_of t accoynt is less than the .service
char ge HiS CElng theTeing SOUE HAFGPT Uit Teibe-ant R Pert QuraTa VAT AN ERIE e
account (bl ANGE HE SAGhE Eﬁfaﬁﬁg RitrblGasBy 2ham sdsBiBn Ok iGAGH BF A bryivst em
rejects the current servicé request, and sets the available anount into
zero, fledatiapate biarp@eft9pes; Agd tahetiag emandément)moduld, for badvertirgy 1Be todffit he
account is less than the service charge Al, and C,. is nore than 6, a
char gi nigte thetahetgirmampentatitssiies aaserding toghgfcustamized dpril plasssdiseountingse,
S={80, 51... .S, ro sessi on. managenent nodul e, .asks the network .
it SRoliS g, AR e Sl g, B, P et B rameb BB e ce 1
the sermi ; e service priority listing F, P.

{Ppr o, r(‘!ﬂa‘f&?ci%ﬁ%%&% o@?%@%&%@?f%to?equesti ng service Si and the other
ser vi cea &dssiohenaaperient naddubaydel thynapingatht essgion igfoihationadahy sidfhetdndineiser ' s

service with the priority lower than P_in use, until that the bal ance of
t he accehmgingsystemni providies dhe wlgmentnan B repetidivensss of pe session.cB¥inghe been

conpl ete and_ s equent | at.i the. initial, anpupt ilable .to the
cervi cetorin S dBeAREN AuaRRR ub Mk bitSict AlbiaBbe AR e BI MR8 ar i ng
control ynduds 9hd §d8ing Hith ML bLAENENREMNG 1BY BIRMR ®&Y&S t he amount _
available to the service into the session managenent nodul e by the session
i dent i t ¥ fraffindmaegemestsmbdde, formmahadihg ednfoymatidreafsthe fistdng ohtie draffiatcai | abl e
to the service to a service control network elenment; 9) the said service
cont r ol UsEIsReE SEV sRemeintaipise he seHgicaifumetianAllosBing e apREnisaRiirkle and

regul ates t he user's servjc perfqr.n e p i case
that ¢ he tearriies il apdietier B SBRRRe BB § 8P BRI of et oo R, e
remai ni ig AMPUBstRVATHAMIGh fferk hE iR titallRedsBRSofltha Previtiis Rfagflebemel ned
threshold value U. , otherw se perform ng the subsequent step 10), wherein
t he sai dsquisedstiar im the dsddertentrosldlevmindew Uy in sotalalincthe o ob dweavemges the

net del ay, the onlin har.gi n rocessing time and the rate of the traffic
consu rrpép@ﬁgle or the Statistics of the tlg‘afPlC; and J

a balance management module for managing the balance information of the user’s account,

and dealing with the recharging and query in real-time, 5o as to realize the management on

the reservation of the balance in the account.

In addition, the said online charging system of the present invention exteriorly interacts
with a service control network element, a service network administrator, a management
system of the user’s data, and a database system, so as to control the user’s traffic through
the interaction with the said service control network element, obtain the usage of the
system resource of the each service in the system through the interaction with the said
service network administrator, know the user’s tariff plans and recharging amount through
the interaction with the said a management system of user’s data, and record and save the

session information and the details through the interaction with said database system.

The service control network element receives the service request carrying a user identity
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10) the new anount available to the service is applied for the user by the
said service control network elenent in case that the user doesn't

term nate the service usage when the renmining anount available to the
service is less than the predeterm ned threshold value Up so that the

chargi ng control nodul e cal cul ates the amount U/ available tao the service
for  { heipi ERIAbEAEME s Eomihe @Cﬁ%@{,r@@wed%weemaiaﬁ@nﬁae GRSV ERGHEST L ,
avai |l abl.e,t o . Vi . ' ' I he
ceasi on ' Heelie PRt St A A R, KRt HouRe B pRETockB ah o
al gor i t Wi kbl evkilgs he!He assuE Rgolding @S tHehgsct8rRefiobsitnliccd! srht he
pre-determ ned m ni num anount available to the service according to the
ser vi ce setviedn tler ssapy timke slédeswimdpwawith &peescritied sireeupiot igeaiving i, floRsHf | ndex
ranged fromO to 1 ; 11) following to obtaini the currently assigned
arount - bY/calipgithettiae PrmpERNEY Pl oy s oglah Smoit avLAeGi e ﬁ_%wtclffai;?’gi ng
system cal) %b{aﬂaeth%%faiﬁgaﬁlﬂ%ﬁ&g Ak Jfﬂﬂé‘baaﬁ%% 6@1{119 a[:éb%nﬁ?gé‘ e fyahl abl e
ng to the fp calcu

to the service accordi user's tarl ans, an ates the

cor r espQRhAf tieoMieechahdi@eystim chihlareakt ftvieepiofity agoldhgy Bithp ubdge 12)
in case that the user termnates the service usage prior to its renaining
amount afdhd sistesn tegouthe of Breviack stryips in lznserviee pyséabe fisnnihasarvidernesionkd val ue

U,, the uyser's current rvice i s, copgpleted, t he said service control
net wor k agf‘\é%%‘% JB@?‘Y%‘{S _EH erer?i]r"P"ftH\gl ggsb%qnc? Hg'nrg\%er SgVE r‘?’@hlthes B’fl?/’lf“é’e usage
to the sgnd o' g GPARGNRAG SXRLENy MflosidPlelli® RRLMA MhaECHREAERT
systemrates according to the a ovgmen |onec? user's taritft plans and the

parti Culoaroﬁla@ih%tthe Isefdnét Ciitd) S Bnitih o lainowatd av#ilaBRs tghd Bervicesthroipdh el ance,
storing the information of traffic for the current service, and iteratively
updat i ngpisdetion methiogt incesse ithet dharnew dalaoee folloving e thesrerallgpation isfstillsless s such

service o BRSPSk RSy T A0 et Ui L0sendlng PG G ot
of the %@Pﬁ!ﬁ&cduﬂéf hi6RE bggrefegﬁgét HinHifPandunt LOSIdbIRES e Wiite e

super-long history 1s topp e Initral anmount available to the
servi ce desvied taatial adtwatic eletiieng whicht REcasdsahé sérvive filwie the vstreami enntolss
traffic of the user's service by the nethod as follows, 31) the traffic
nmanagenghe userdutraffie 21yl applying fersvies tharasragavnnt avatlgbledotthe gayise whieh ihe

Ceatt on TR PRod R Roh B eioe i e R &-DB0E e REM b povlftdhe

par amet ef,shefysdihg hRGesSbn Motk AEAiBE bhASINEPeIHES Wol 4 BREhbIYbY T new
session, followed by performng the step 33), Or querying the session

i denti t yordimer empgingli sygtetn) ia pasevihaushe ésiinloamoiiol lavaiadlebyo ple fservidengs t he
said step 10) to assign the present session the new apount available to the
servi ce; cxbaysting angsthe gsex Heessrlelprpingteythggesags wedho pevire, s dhatdhe gpitiaker vi ce

| th t he th hol & Count w t.h f 10.t0. 2 t h t
the i ni tFEPE SIS Suaraisr dol e Rop /s i s a L b e o
ref erri ngndl netwdsk £188ehtNhid Ak w¥@d URrAte KRBnipIAdd, i the meanwhile the service

control network element reporting the details of user’s present usage of the service to the

online charging system which rates, releases the reserve and save the current traffic of this

service so that the online charging process is completed.

The online charging method based on user’s traffic according to the present invention
includes the steps as follow,

1) an end user initiates a service usage request carrying a user identity and terminal
parameters;

2) a service control network element extracts the parameters including a user identity,

terminal parameters, and service parameters with response to the above request, followed
5



pre-determ ned by the system; 34) the previous traffic of the user's such
service ranks as Uo,U1l...0 1 1 in the order of the tinme, followed by
recording all the super-long traffic with (4> tinmax , and setting (1,,
wherein (%,, is the upper limt of the traffic pre-determ ned according to
the service character by the system 35) conputing the average of the

traf fi cbyfioiiating an enléme cherging radres tascotlthersanging ssbteel of the slide w ndow,

b ' E(U)=ZA: LoU | Si ' f Si th | K- | ' h"
2500 1 R, Sdleafine ahateing s{fiensaaror enBagiele o o RN e O
pr edet ' y | L] CSRE/ th
vari ougfosmé{r%\g/‘lﬁjc s?élgﬁ%s&l%@p%&gﬁﬁgﬂp é\%tﬁ?]ﬁéocﬁg%;ﬁ? ﬁ\g %’ﬁq}&{ll al a?m%ﬁt Ug
avai | abdwiltigle tdheserideGe, (4 = wherein f is the function taking E(U) as the

i ndependent variable. Furthernore, according to the another aspect of the
onl i ne ®rihe epicgnhins ¢hoging system paléssersting maapgdnes! modulere calgplatetsepvicy | i n

case that the, bal ance, of the account i.s insyfficient to the initial
amount  SsS HisPReRenRg L BEVREB! APy LeriatRdS LRt By accor di ng
to the us e [ hide Li3€ j ce
Syst om “To 1 D, CRATAF oD R BREy Hap o SR S S RO PRI £, e

| ower péroRph ty/pdythels@vicd Rharge lthe stopBpisperfofmddie account satisfies the
service charge or all the services are conpleted, which additionally

conpr i s@sifdiie baancst €ps ohshe asicpen, isAgss then thgsssriiemehatgreibeiny do delessi s

S, e 1 R B B AReEl Fe e eI RL bl L

mexi minyvalige GRS LA thatd e Coliht tRRI&Y MdgaBltasand Retsi ik tdvadlable
amount into zero, followed by performing the step 8);
7) if the balance C, of the account is less than the service charge 47, and C, is more
than &, a charging control module obtains the set % of the user’s service in use,
§={5;,S,...5}, from a session management module, asks the network administrator for
the usage of the system resource of the each service in the service system and calculates
the service priority listing 72, 2 ={7,,/}, 7.5}, for the currently requesting service .5,
and the other service of the set 5§ followed by re-allocating the reserve of the user’s
service with the priority lower than 7, in use, until that the balance of the account
satisfies the service charge or all of the services have been completed, and subsequently
updating the initial amount available to the service and the service charge following the
re-allocation;
8) the charging control module of the said online charging system saves the amount
available to the service into the session management module by the session identity, and
reserves the sum, followed by releasing the amount available to the service to a service
control network element;
9) the said service control network element receives the amount available to the service
and regulates the user’s service usage by performing the step 12) in the case that the user
terminates the service usage prior to the decrease of the remaining amount available to the
setvice to less than the predetermined threshold value &/,, otherwise performing the
subsequent step 10), wherein the said predetermined threshold value ¢/, is calculated

based on the netdelay, the online charging processing time and the rate of the fraffic
6



m ni mal val ue respectively, and "- (L. <U11, ", or "M+ 8 > C,." as the
condition of termnating the iteration whereinTY " 0 - i1 nun Wbe
difference for the iteration traffic, followed by converting the bal ance
C, of the account into the anmbunt Uavail able to the service and the
correspondi ng service charge Al through the bisection nethod and updating
t hem feMsawedomy performng the step 8); 72) selecting the service S,

with th Lni mumpriority f he S set, i,n.t ile th l.i

Char gi NGOy FRPUR deetlp i the Serdiet df BBPIRHF SFE G ltr B SPEnBRECE o
acquire, lﬂét%ﬁﬁ‘lﬁel%nfeﬁ@fnfdagﬁ Yot 8% utsgiedo‘ééf’f igﬁn%'éfeﬁh@ §drVicE @sage §h& 1N
case of nore than or equal to they -fo of the statistic value of the

previ ougentdigifif iatofht dVaelablsad 'tBe s¢teite $€leks danithe phuecianiged throsmldhalde

w ndow, i.e. U'* r. renoving S,,, fromthe set S, followed by returning to
per f or mif;hescsthepthy thargingeosiral modalp erlgelatsn theranquat 4 iapeilihlefoier yswae t he
paranet er predeterm ned by fhe s t.he service ppiorit ranged from
0to 1; ?Of:s;]‘ei Hf%aj@éa%?nqh?’ | €63 I’?%gmﬁ%g’r}gm}f ofFOHHRg ﬁ% a?rpg‘ﬁtc &t ue of
the preylaifieliHahd | IR GsHSRH 15 WieSfect B 1RGeifRORAY R ! | de

wi ndow, ‘!I/ e. el}E) ih{%ﬁ% y redrstri gﬁ%?%é%iﬁ eeg}%t():unt of et he rrte)ney, assi gni ng
the tot e tesgibhi Rakdgement endduie Herthe cigd&t backudfl @tgositinh rwith ahe ithesizdd vi ce
control network el enment, calli ng the rating managenent nodul e to _obtain the

cor r esp8sdMivg aipuras, the Hiresholdyhichds thespe-degrpiasdiminiipra agrtt avgdellei ng t he
I nf or mat i of the traffic of this,session in the session agene

t hr oughtt(f 35‘3 iSHEATE £§EOTHRE troeih?vf?{élcgrﬁﬁ?f‘%gﬁq ng ?bf’t > ,%ena’nan(g?l? ?%(S: r@%si ng
the bal 3nCEetCrmifdd BRRoREERY Phnde@ Tt | 09 fir om redi stributing, followed by
performng the step 8? I n case of At, otherwise returning to the 71).

Fur t her by &slloadeptodobigining theeuatntlst agipntdhemoastpéit awilablogo dhe semace bgr gi ng
nmet hod of the Bresent I nvention, in the said step 10), allocation of the

subsequdit staprd bk thaoalineathiaeging sysiem sally theeratine sumpgrrsat ByPduketo; Rifebichackof f
algorit QQO\{;\H &: %951&@%%%98 lsgfvic\é@cgor}difng rtzt) Qﬁer usie?’%ltﬁlr(iji? %le:[nrs],ean%t &R {1{3' | ow
corresponding service charge 44 followed by performing the step 5);
12) in case that the user terminates the service usage prior to its remaining amount
available to the service less than the predetermined threshold value ¢/, the user’s current
service is completed, and the said service control network element reports the particulars
of the user’s current service usage to the said online charging system; and
13) the said online charging system rates according to the abovementioned user’s tariff
plans and the particulars of the service usage, followed releasing the reserved balance,
storing the information of traffic for the current service, and iteratively updating the
statistical information of the previous traffic of user’s such service in the usage times slide

window, until the ending of the current online charging process.

In addition, according to one aspect of the method of the present invention, in the said step
3), the traffic with the super-long history is topped, and the initial amount available to the
service is allocated according to the statistic value of the previous traffic of the user’s
service by the method as follows,

31) the traffic management module calls the session management module to determine the
property of the present session and request a session identity;

32) the session management module deals with the said session according to the
7



101) rating the amobunt U available to the service to obtain the service
charge M followed by performng the step 11) in case of MIless than or
equal to.the balance C, of the account; 102) rejecting the current service
request in case of C, and setting the anount available to the service into
zero, followed by performng the step 11); 103) .in case of ;the service

char ge paramgsets of Herrequrst bap ngthegtew fsasion ity to amgwigession, fdjawadi ng t he
current,_service request,..and setting,the anmoynt. available to the service
‘nto zdpoerionriR e TP HOr poARRErihe SEion Mty SeresPoedine % 2 MU (e
ser Vi CacthiH GaUMAPES pRARE hALANSRp G0) &f adll E pRUBIL sc@itch e egupdat i ng
t he anobunt avallable to the sérvice in the way of max{t; *0, Li', and

rati ng dnfvuins evailable te fiarsgeviegr r espondi ng to the updating, followed by

perforning the step 102). Accordingly, the online charging nethod and
syst em BFadegassrofitbe preyiqusasspge tioes ehthepiser e sech sepdpg jeshthspdbafiredgldes t he

anount availaphle to t seryi ce,aceordin Q.the histary of .the traffic of
the user®%”J8 {i‘éaél_gler?t}t etos?lq 8‘33 BXi tﬁﬁgwt%a’t {betlﬁlélabflé’%l} i %’ea -alsl?l_;;% o %%r f or s
the pracess:. f aédiicl%a@ng, Leger Vagedile Q! I eaPafdidithl bAIANGE the) btk
account, followed by . refeast’ny the anodfit available to the service

cont r ol proelewnmined benkngystenhj ch pre-all ocate the initial anount available to
t he service according to the history of the traffic of the user's service
in the Xithe pigvisisiratfic of the user’s such service ranks as &/, ;...0/,_, in the order of

the time, followed by recording all the super-long traffic with &/, >/, and setting

U =U_, , wherein U/, 1is the upper limit of the traffic pre-detexmined according to
the service character by the system;

35) computing the average of the traffic for the recent .Size times according the size of the
slide window, by assuming ZA({) = Z:j%ﬂﬂ,/ Size in case of #2>Size, otherwise
assuming ‘E(U) = Zﬁ_l(/,/ 4 ,wherein Size is the size of the slide window which is
predetermined by the system and ranged from 20 to 40 with respect to the various services;
and

36) pre-allocating the user the initial amount {javailable to the service, &/, = f(&()),

wherein f is the function taking Z£({/) as the independent variable.

Furthermore, according to the another-aspect of the online charging method of the present
invention, in the said step 7), in case that the balance of the account is insufficient to pay
the initial amount available to the service, allocating the service priority according to the
usage of the system resource of the each service in the service system, followed by
re-allocating the balance of all the service with the lower priority in use, until the balance
of the account satisfies the service charge or all the services are completed, which
additionally comprises of the steps as follow,

71) in case that the service set .§'is empty or the set .S doesn’t contain the service with the
priority lower than /2, taking the initial amount ¢/, available to the service as the initial

maximum value, the minimum traffic &/

min

determined by the system as the initial

minimal valve respectively, and “&o-Umn </, ", 0r“M +8 > C,” as the condition

min *
of terminating the iteration wherein “ /- U min % &the difference for the iteration traffic,
8



The online charging nethod and system based on user's traffic of the
present invention allocate the traffic with the increnental nethod by
continuing to apply to assign the additional traffic which is conputed by
mul tiplying the | ast assigned one by the backoff index and Iimting the
lower limt with the threshold by the index backoff algorithmwth the

t hr esholfaljovea Bscongerdimgitie bdlendenver stthe anpumbintothefanunmt Heavbiddbdntoethef t he
account to the anount available to the service, in case that the initial
amount A¥Hiceapdk the copesPoadipg iR stharses 47 itamoyeh (fhe 31%%?&?1?%% odyrandhe

user's current, seryj According to the online charging nethod and
system Blggaécwgghe ’st‘épg@e‘ésgg%?{):n%%frﬁesgeé):%Sent invention, in case that the
bal ance 79§ s4|bB&Rin@ 6O Y&Hvide SS, R ith SROHERmuen PAYritlfeorh Ahd iSakt, MTEHeNheatwaiileabl e to
the service, the online charging systemranks the priority of the service
accor di miag bolifchehargng eysterh dnteedcisowithfitst seevise canitiod netyaok eleaent ta Aequitgch

service of the s¥stem fol | oned by re-all ocahi ng t he b(g{l ce of the service
wi th t hdbg prRgiouprplici . offRe Bir s ARCheHaYE: ngIFFENBEashn @stné?ﬁ? By on

user's trafific, disc¢lQqs by 1 S i i i W

char gi ngIRtearE By A el PRE"F e SRS A0S PEER IR B ThRE .
based ony, teudapeuhRY slidd #ddotw, 9F. Whe> us ey’ SreaRiitgCs, Rbhhhé ke K sARRvdd nes
slide wi ndow technology. In particular, the service control network el enent
i nitiat dy rehueniogloe perfoinatlygi siep 7 Bgwdsteivi 1t fepeadpon the rclatiphshinbetwveen der vi ce
request to the online charging system 10 which pre-all g}g}at S \E_he initial
ampunt  HEAMReeN Reqeierieddy; the sxsterp apd Hiesgrvics RIRE, raEed Eom T o ki ¢ of t he

user's : LVieCer | i Sl i i
cubsequerd T EBEE G, ot B OIS TR IAE GBI U EpER RO oF
wi th thesthg eslip! gbriiBe Casah®f usafs UiiheLigide witidob@l i.@anonk o +Be *gur,r ent

service, followed by calculating the priority according the usage of the
syst em rredisuiiboting thetaneuatefths enaneg.aseigning shestpt drftic [/, gadethesatviached,bal ance

of the user's account is not enoygh to . pay the char of initial anount
avai | abl#dgh CP‘FitéO(is‘éfP\‘ftF csél,'“%?n&o‘i“ééiamtﬁ'{?ﬂ{)le Slepheca@mggﬁk?em&lflgamﬁnﬁgﬁ@eg rvice

in use w I: Ol . : i
sorvi co bdlit BE B0 he YouEpPndiRE huldit, RlendE (6 FEREY Yo BAUROINBNL
the amuiﬁdaﬁﬂ%tﬁeﬁhf(ﬂmhﬁoﬂ betheeraftic of Wit Bestioa ibitlseaksion nmbgonctnt throage of

insufficient bal ance of the account following to the re-allocation to pay
t he i ni titsidentitafahi cemdyiog & dtom theset Sienthod of the present invention has the

characters .of 1) reducin e ipverse conputi times from charge to
The amou) iBgstesie ieReCo el doftind RGbineFuh oERghHEE FABRE®: |
the | npr;ge\ffo%mg tﬂ@sﬁ%ﬁ% GNEEIbP Y68 iy C1 §RGWise édurfiRg tPMbY 15l Stributing the
initial anount “aval bPe to the'service as possible as to satisfy the
user's usage habit, but al so decreasing the expected interaction tines

bet ween the service control network el ement and the online chargi ng system
to a conBurtermoreesedording to the sidili@neter pweeloripihe cafiae charangumethed of {ke onl i ne

har gi .3) . 1 b t t i | abl. t
o BNt Sty O S R S AR Bl o'
resul ting, Ji0e §eCLRRHE Dyt ﬂlg A8 WhAlIFP BB AMRY it Yhe BRGhold) WhikhCAftheP!

i nsufficrent bal an?e of "t account to pay the pre-allocated initial anmunt

avai | abl fcludes the s&eps ¥t fflowconputing the priority of the service according
to the usage of the systemresource of the each service of the system
fol l owedl@ﬁ ring|tho eatornly ¥heavaileblsce Br tendcs & wbian dhe pervise ghaiksr 44

priority, . .so to inmprove the ytilizati rate of the idl rvice
resourc efOAﬁaV eaﬁPg lﬂﬂé‘!ofq‘ﬁglgdtﬁ% F%P 01::!5 10 pAE OF 2‘2»[ sle?sﬁh?‘%% Fﬁ}]r‘# gq ﬁ’eiﬁ%ﬁ%‘? y,C" t he
online chpfigiAgfEt hod based on the user's traffic of the present invention
is advanced in

102) rejecting the current service request in case of C <&, and setting the amount

available to the service into zero, followed by performing the step 11);
103) in case of the service charge 47 more than the balance ¢, of the account, and

b=,

min ?

rejecting the current service request and setting the amount available to the

service into zero, followed by performing the step 11); and
9



1, allocating the initial anount available to the service based on the
history of traffic of the service which is requested for charging by the
user, so as to allocate the anobunt available to the service to satisfy the
usage of the user's current service with the probability nore than 50%
resulting in decreasing the expected interaction tinmes between the service
cont r ol 10Atimeese ef teesrviandharge Ahometheh thegbalanosy <t.erf the acgayngaane of

insufficjent balance of the account to pay the initi.al anount available to
the ser&/i @&/mr e- al‘ﬂpgétéﬂg niet Wg‘quége?‘(ﬁélﬁglﬁrrﬁﬁnt%heof STHE® aH’co@ﬁt Wecofding to

th : '
Lo 1 mor Bus DTRG0 oy st i el Pags SNl Zndhe 1T BOURAR =0 2

comput iﬁﬂo%@&bﬁﬁ&mﬁﬁﬁ@’éhe%@lﬂm).avai | able to the service by the index
backoff algorithmw th the threshold; in case of insufficient initial

anount available to the service to neet to the requirenent, so as to reduce

th | i f ] . )
11 ust rRecostinghs B oRMPOEbGRRESHeRHLTEHPRIE AT G APy BVBRP pLSETHT he
user's i&i@@i‘tfo{n rQ—fall{)&?espchﬁﬁ%hnﬂ AL 8 ¢ eF:Jeﬁi%ezaécHdiﬁé fAhe hidkdl§ JfRher active

graphics o e online charging process tor the online charging nmethod

based ofaffibeftthéfibécs SdrvicBanRheSEN windeantaitnthe FirécriBed-sizg gepfokmw thdiart  of
the online chargi ng nethod based on the traffic of the present invention.

Flh G 4 process grfarting odi mesprpesoebidriespording: balpagei wintheuarepvrdnfdiodsadbng to
L o Heaaeahe Ao PR e et -somronnhwbhehingnt W E 4A0RAE
' the initial amount available to the service according to the history of the traffic of the

user’s service in the slide window.

The online charging method and system based on user’s traffic of the present invention
allocate the traffic with the incremental method by continuing to apply to assign the
additional traffic which is computed by multiplying the last assigned one by the backoff
index and limiting the lower limit with the threshold by the index backoff algorithm with
the threshold, so as to avoid the inverse computation from the balance of the account to
the amount available to the service, in case that the initial amount available to the service

doesn’t satisfy the requirement of the user’s current service request.

According to the online charging method and system based on user’s traffic of the present
invention, in case that the balance of the account is not enough to pay the initial amount
available to the service, the online charging system ranks the priority of the service
according to the usage information of the service resource of the each service of the

system, followed by re-allocating the balance of the service with the lower priority.

The online charging method and system based on user’s traffic disclosed by the present
invention realize the online charging function by pre-allocating the amount available to the
service based on the previous traffic of the user’s service with the usage times slide
window technology. In parﬁcular, the service control network clement initiates the online

charging request with response to the user’s service request to the online charging system
10



II'lustrating the online charging nethod and system based on the user's
traffic taking the average of the previous traffic as the statistical value
of the previous traffic of the user's service in the usage tines slide

wi ndow in details hereinafter, with reference to the drawings. FIG 1
illustrates the architecture of the online charging systembase on the
user' s twhidlf pre-adlocathe ther ingeh tamonweatdileble tAshes kowite iancdiBg 10 the hevinsi ne
chargin stem conprises: a chargjng control dul.e for realizing.the

onl i ne gqqgﬁ/cgpﬁéhecgmr,sowcg\ageéﬂc%ﬁn?t @ usagestipss stifie WIRdQw it corPYing Ber vi ce
beari ng r.Qi t : I t | i.ng the
sessi on Sﬁﬁﬁgﬁéﬁt%@%})a E%azdles é‘?éﬁ?eﬁgﬂvgér%l %gﬁ%(ﬁg‘%& R%Rgf;s %.Etﬁ%r'%?g?llﬁg t he
j udgmentheéhdidanr @Retdft inéefiR&Ht Ghitlah @nERSS it Nthe SAMieD stiiiee] MbswaL ibon of
the amount available to the service assigned to the each session,

noni t or icalgulatieg deswiaity aecrddidgahs nspgwiafithe syesteny easpinre of dwséach seviced
failure session; a traffic mana nt nodul e, .for nmanagi ng the informtion
of the ARSI ¥ cashdhat fh y4lR0CH T fegieiss AEERAIBRY eee?gaf}ﬂip%t/é‘?en@%%eﬁfem
statisti.C...n t ' t 1 : ' t f i ce, and
real i zi ﬁ‘gl_“%‘ %éﬁ%ﬁgggﬁ]ﬁ%ﬁHoﬁl%?%gﬁ%dcaggirggﬁ %@n? g@e?@gﬁﬁ a&rrfgdtglnﬂtﬁ,g S\?\ﬁ%aréeilﬁn t he
sai d st afsk Skitle thdpeiorBt 168 thef ehif O tHeheursdnd@ly | & Letihg NRAGLY, Eolbwéd &y

previous traffic of the user's service in the usage tines slide w ndow or

i n tot alipversely kempating e halrmce wé gy eccothteintputhetdnh@inb pvailsblesiodhe seivées of t he
traffic; a halance managenent nodul e_f or nagi ng.t he bal e.information
of "t he. i 18 e M LIRSS P gls\%ﬁ{%enf RaRG paihg e P LGTaps) 19 e

real -ting, ' n R edod B

bal anceqlgr?u? éi%ggég)ﬁl%?ﬁé gﬁ%l;ﬂr?%'i ng%ﬁgﬁh{ghg%eﬁ%t%ﬁ%gﬁﬁ?M o? cgnvoertﬁ%ng t he
traffic thotlgwrddi@s ehar gi ng anount of service according to the custom zed
tariff plans, discounting policies, traffic, and the related tine

i nf or matHoaduceg the inverse apmpeinghiémesafiopythe hetge da.the amaweli avadable thehesai d

resent invention exteriorly interacts with a

onl i ne char.gi ng. syst.em of the

PRIt Tt YA SR St Yoo R o
manage t 3 . Sckat cantrol
The. osor Do $ahIAbutarhe S fnoBRdyAIAR SRASSIkE e FhsMle B0t AuRAN 1)
net wor k tat eig@d nsdge dwbithduliaBgealeofeatihg tise stmited eineuaction aimdéshbeteaeh tiser vi ce
of the system acquire the user's tariff plans and rechargi ng anmount :
t hr ough sehdcd gandiohoetivork elcmient anal thejonline eharzing mestem &8 capslat. lgadtingingat a,
and record and,save .hag cfessi on 'Elformati on.and Ehe details through the
" nt er act PORCINE 0 Conplictied BERwE olfbe SRinesharin ste

OPs for interaction of the
online c ' ' RGN AT AR 10 INS LGNS UMLck 315 1R ARk Bheioiedi t
control %?%)?@ggpéﬁﬁﬁégu%ﬂtt eraélti on avm' tﬁ the servi cg ﬁnt r ol net(\:/\or Kk

el ement , algerithenwisls fhenhiCsintid, absuRingt incietrefidig theeomphtian toraplewityt; land he

dat abase system and the real-tinme interface for the interaction with the
servi ce helvgssk of drsufiicienthabince el theacopumfalgeprynihe syerlosatad gl agoyat a, so

t t..t h i t.of .the real-ti Ve th
2 a1 TSk Re Pl RSt Pl Mhves TELOPUE RIBF L8 1 .
char gi ngeanth $GurbE OEME Sact eraBO¥Nthk Rydibi® folowbd 8y SEANAGENE BRtYaRincdBE WOT K
el enment receives the service request carrying a user identity and a

t er m nal thpaewicet with firedowehpriedig, sos@srto ifnphdvevtbd utblyzatinh tratatoifl tige idleosehvine
charging request to the online charging systemwhich pre-allocates the
initial ot anlenspgiheopatphe et HENFHEWY ng to the average of the
previous traffic of the user's such service in the usage tinmes slide

w ndow. I n case of insufficient balance of the account to pay the initial
anount  aypishdllagy, e tchﬁiﬁedh\étgii@%] rhétRoP Hatdde of NAE AisBOs SHEE B Ck Cprbaines t he
service priority according to the usage of the systemresource of the each
servi ce invetthm isedwancal myst em from t he service network adm ni strator,

foll owed by re-allocating the amount of all the service with t prjority

| ower t harflloggiingghe fridal giopmtaveylpble ke ﬂ}eéaw&eﬂ@aeé%n g’é*t?rbi Ogﬁagfc Ogﬁh%
onl i ne charding. t S . he eyl traffi ervice
control ﬁeéfrhﬁwﬁll(g{%rrrgﬁegtg@lfﬁh%@ré% W @%ﬁsgﬁagt\éﬁg&%@vﬁg ot %‘fim%lg[?}fv Hg&lhg the y
-fold of (¢ g BMescBSsafbfytthe uPip8\UfaHS ubdraf fur@nDéertioe withethe prévabllic eiote ce in
the usage tines slide wi ndow, wherein y depends on the relationship of the
pr edet er thanefl%paraniting rinbgectdasing ythe enxpestet! titeraséomy itiones phetwednt the seaviged from
0 to 1. In case that the bal ance of thg account following to the
re-allocation is not enough to pay the initial anpbunt available to the
service, the balance of the account is inversely conmputed into the initial
anount available to the service through the bisection nethod. In case that
the all ocated anobunt available to the service doesn't neet to the

Y b1 o, o - o N oy



FIG 3 is a follow chart of the online charging nethod based on the traffic
of the present invention. As shown in FIG 3, the online charging nethod
based on user's traffic according to the present invention conprises the
steps as follow, 1) an end user initiates a service usage request carrying
a user identity and term nal paraneters; 2) a service control network

el ementcoako} ratwerkt demerd padtheamding ndrgimg systemuser i dentity, terminal

par aneter.s, and..seryi.ce rameters with response.tq the above r est,

ol Fovett TR past i inSH T HEmGRT b AP a D TRE oI grammbRA e SR ng
system . Hal i r.gi ] : r f the
char g1 sk EiBhnfThe QIR Shilfy S TSR MEERIAT R BeT AR LG

cal cul adysteinrestiirté af tharsattnterldee a¥ dihd glled, ts0 ak he imgove de, utidzeti@i mté of t he

said step 3), the traffic with the super-long history is topped, and the
i ni ti althandeeervige sgsbutsecando t he service is allocated according to the

statistjc value of the user!'s previou raffjc by.th t hod as f.ol ) ows,
31 ¢ heb PO En e JONEREHETAUET GSHIEIS F 'R BNy Fr GG ERaR, DAOARN o to
determ g oﬁtg.% IR d¥eshbia! caBE P RRLARERE LRt AMbubCHHBEbLedo ARSRHAR:

identity, the session managenent nodule deals wth the said session
accor di agnécd td the riRARIKE k6 afo rebsertbgc@npletiy fak conphtatign.t he new sessi on

identity to a new session, followed by performng the step 33), or querying
the session identity corresponding to a previous session, followed by

performn i he new anmount available to the
servi CghﬁgEHiﬁl% &en[‘ﬁgé&%‘#])%w(; ase of the previous usage tines of
the usepjcp lsHﬁl@tre?tﬁﬁ' WeGRcHiRERiIrd BPtheldMfint Qﬁﬁ?ﬂglﬂst%uﬁﬁse bAeetsersamed to 20
with respect to the various service and set by the system the initial
anount &thaypsdstiittiheentiont he service is assuned as W = U, ", assuming U,,,,
as the initial value of the traffic pre-determ ned by the system; 34) the
previous traffic of the user's such service ranks as (4,...Uk _Jin the order

o 1 o oL 00 b i oFRE R g s bl > oo
pre- det gihiRg thddiod Se NS IHRMBTCAN b Pibsér idvRRtisEr vi ce character;

"

FIG. 3 is a follow chart of the online charging method based on the traffic of the present

invention.

FIG. 4 is a graph showing probability distribution function according to the online charing

method based on the user’s traffic in one example.

DESCRIPTION OF THE PREFERRED IMPLEMENTATION

Hlustrating the online charging method and system based on the user’s traffic taking the
average of the previous traffic as the statistical value of the previous traffic of the user’s
service in the usage times slide window in details hereinafter, with reference to the

drawings.

FIG. 1 illvstrates the architecture of the online charging system base on the user’s traffic
of the present invention. As shown in FIG. 1, the online charging system comprises:
a charging control module for realizing the online charging control based on the session,

the incident or the service bearing the charging types;

12



35) conputing the average of the traffic for the recent Size tinmes, wherein
Size is the size of the slide wi ndow which is predeterm ned by the system
and ranged from20 to 40 with k-1 respect to the various services, by
assuming E((1)= Ek_U, . | Size in case ofSize, k-1 otherw se assum ng E(U) =
Ea U k; and 36) pre-allocating the user the initial anmount (Jo avail able
to the géﬁ&ﬁlcmemamememqa@lm ff:)r ingnaging ﬂlarmsw@nnioamw@l ¢i{thy saad therpline

[ ndependﬁnt vari abl e; | d online i‘\tlem calls a r t i ng
managenmShtTERSdRFEm: (BrQ:Vé 18%” “@Etrﬂ’/‘? ﬁl? TPRe ltg’ﬁﬁ%éé% & EPLLEXHE®t 0 t he
initial @?H'H?( nhL& t%ea%hénﬁﬁl %’11 a‘?) d 136hS SV gss &q 'E(?ifh@gaﬂpse%:ﬂ@n Ys&itosinpari f f

pl ans; ance the account s more than or equal to the
servi ce tigasd6n,And dwélhfghzvﬂﬂstk@mu@lma Rsheyort the fERkvsessoghar ge, performi ng

the st era)l t?aff)’lc management module, for managing the information of the history of the traffic of
user’s each service, maintaining the statistic information, allocating the amount available
to the service, and realizing the management on reallocating the reserved amount, wherein
the said statistic information refers to the statistical measure of the previous traffic of the
user’s service in the usage times slide window or in total, in the form of the average, the
quantile or the statistics of the traffic;
a balance management module for managing the balance information of the user’s account,
and dealing with the recharging and query in real-time, so as to realize the management on
the reservation of the balance in the account; and
a rating management module, for converting the traffic into the charging amount of
service according to the customized tariff plans, discounting policies, traffic, and the

related time information, so as to realize the rating function.

In addition, the said online charging system of the present invention exteriorly interacts
with a service control network element, a service network administrator, a management
sysfem of user’s data, and a database system, so as to control the user’s traffic through the
interaction with the said service control network element, know the usage of the system
resource of the each service of the system, acquire the user’s tariff plans and recharging
amount through the interaction with the said a management system of user’s data, and
record and save the session information and the details through the interaction with said
database system. The protocols for interaction of the online charging system with the
exterior system comprise Diameter credit control protocol for the interaction with the
service control network element, Transmission Control Protocol for the interaction with
the database system, and the real-time interface for the interaction with the service
network administrator and the management system of user’s data, so as to meet to the

requirement of the real-time.

FIG. 2 is the interactive graphics of the online charging process for the online charging
13



6) if the balance C, of the account is |less than the service charge A, and
C, is less than or equal to 5, the threshold of the account bal ance
predeterm ned by the system the online charging systemrejects the current
servi.ce request, and sets the anmount available to the service into zero,
followe,d by performng the step 8), 7) if the balance of the account C, is
| ess t hacthohbasd romthetraﬁ'mrcg“ethépresandn@ntmm indicatingheach Sleviae &hah@ Dlniglfx:ont r ol
nodul e obtains the set S of the user's current service,

froma C%’é@@&)ﬁn%h%g’é@\@éﬁ% Aparwen 1aJHE. % ehp sSeibea corfril rﬁ@% t%lFmPBtr t%]e
th t f d
g;ﬁgﬁl %F%eévqesh@ ger§\r9“e geeq %éjtlc rly'%g e{lﬁ‘s% Fc%ﬁﬁ %g‘“tgﬁmhgl pﬁa%nét?{ ffépﬁ?hé%é& em an

cur r ent ¥y, FEIRHASI by BithAinY aCéhiak cﬁél@mtgh%q&tshﬁ)rth@ %hHﬂl@&ﬁarglflg Esgens Sthich
fol l owed Dy re-all’ocating the reservéd sum of the user's service with the

pri ori tpredatinentest tharinilial amoest available tthahe séreichadcamdingofo thheveiego whithe

satisfies the service charge or al| of the seryices, have pee onpl ete
wher ei rPIEYioph&adl; of ﬁxeelpﬁevy suphh seryicg lpﬁﬁ% uspES Bes sl Wfﬂf{%%q%&e%fuﬁf

| nsul f '@F@g&ghf%agia{e it Rkl (PR jBAL hABLE ARUME 16 Blellehifce, The Ocat' ng

t he ser y Accofd e usage o he sy s emresourc¢e of the

each sefpfing@hhRidg\§sRar ééﬂ&ﬂm@yﬁlte @Qﬂvuiceq:‘rio@fﬁgcd@ydlﬁﬁtoaﬂhb Q6@lei 0Tghd fetchal an ce
of all the service with t | ower priority in use, until the balance of the

accountresatréesof ths eatbiesea:ﬂw urcﬁlecslaamgaesy@tenafrbmdhe Smlcsemtwqrbﬁdmﬂésttﬁmrpl et ed,
whi ch additionally_ includes the s s, as follo cas

servi cej%gl@’t”e% by r%%%@@ﬁﬂag the ameunt Oéaﬁé%seﬁw% mﬂg fhe 1@3%’%@%% %he
priorit A he

et vi et WS oiAPrdghesed SO0 el Tk btind Ty MM MBI eibial 1P o

the i ni pledlousraffitetor AhdiRrvies Patiol Yiehwork alethent &ff tis-servid®, and themewAbtal (5>C, "
as the condition of termnating the iteration wherein " Uo - (Amé& Whe

di f f er etvaficfinthet refdld of theizoarage af fheqreviond wald Oﬁyhecwﬁm/éﬁlﬂthﬁgf‘tlwnﬂh?? ance C,

of the account th nt, Uav t e. Ser.vi and .t

cor r espbiféf ﬁ’&l%sépa‘? awén@%%w th BEﬁj"HS Pﬁéﬁ%FEQ@&“FIB‘R %B@dﬁtﬁﬂmﬂﬁﬁatl ng

them a rfor ect Vi ce
i ¢ Petptl BYile WaBl A eI bR, Hheed frotn BCE bl B e e

char g' NBalandt @mnenﬁ@bmt fllohidy td shesarMiceetiaqoid hol emeighookpayl thiveinitial o

acquire 16
amount available to the service, the balance of the account is inversely computed into the
initial amount available to the service through the bisection method. In case that the
allocated amount available to the service doesn’t meet to the requirement of the user’s
current service, the service network element initiates the subsequent service request, and
the online charging system computes the currently allocated amount available to the
service through the index backoff algorithm with the threshold according to the last
allocated traffic, followed by reporting the particulars of the service to the online charging
system following to the completion of the user’s service, releasing the remaining reserved

amount, and iteratively updating the average of the previous traffic of the user’s such

service in the usage times slide window, so that the online charging process is completed.

FIG. 3 is a follow chart of the online charging method based on the traffic of the present
invention. As shown in FIG. 3, the online charging method based on user’s traffic
according to the present invention comprises the steps as follow,

1) an end user initiates a service usage request carrying a user identity and terminal

parameters;
14



the previous traffic U of the user's such service , wherein in case of U
nore than or equal to the y -fold of the statistic value of the previous
traffic of the user's such service in the usage tinmes slide window, i.e. U
*y , renoving S," fromthe set S, followed by returning to performthe step
71), wherein y depends on the rel ationship between the paraneter

pr edet ér)ra sedichycontrel sgtsbemetentbnt eatrads Wiecparpmeiors myludmgda userr idevfétst, f r om 0
to 1; in case of U Iessthanthe%-fold of t statlstl val ye of

t he préW’HH%l ReFATRGieIS, WK SoRECR, BRAMSiea Wi ETPOPEAO[ e Al e Jsasat: o) | de

st oni g isank o gt pighfe fsates of FLOULPITME SRERETTIN T e g™

assi gni Sservic calling the rating
rranagen%nﬂle nRe loRlihe cﬁﬁktgﬁign sy CREHRSP aRd bAGmBRRY 8F thé ehe@iengquba,

reserved renmai ni ng bal ance, updating the information of the traffrc of this
sessi onfollowthdysedEnpra traffa:gmmngemdmrc oughulé tte dattertets tap, initredl anecwnti Hg S, | |
fromthe set S, and . 74)_ increasing the balance C, of the account resulting
from réﬁ’?@%‘?@%@’?ﬁ%{“"?o‘f"h‘?ﬁ}é’d by perform ng the step 8) in case of C, A,

L SO IS A0 e U SR BT i

said on g System saves aval e to the service into
the ses§ianfbleeda@es¥Rite FOMIctcdcsdI@ing a6 %@rtaﬂlsﬂlemaldeyof 8o dsdras@eviess t he

sum followed by rel easing the anpbunt available to the service to a service
controltrafﬁbmﬂlcmtthmnsfollg)vﬂ he said service control net wor k el ement

receives, .t unt availabl 0 ser,vice and ulates the user's
servi ce3 W4 fﬁgwswﬁtﬁ@o caéfséﬁe S5iof FapAgPrRSsy el Bl o (HETpGE he
termn I ase of the remai ni ng anount
avail a rﬁﬁ?réhcfftﬁ@ %é?@ﬁggﬁfogﬁnggg ttipse%ﬂ@lg?g{ ferrri ned t hreshol d val ue U.
, Ot her y#)s theP Sdshioh Mnada Cgehﬁnsuhﬁcﬁmu&nmsswn ) saitvhRESOm deb@digi th the
predeterm ned threshol d value (4 is calcul ated based on the netdel a t he
onl i ne pivameferspfthorsquest hy atlpensing e néve sessipe lféﬁﬂ‘ﬂt}h@ atffeéﬁ $q5%10@,(fﬁH@W9<¥| on;
10) the, new.ampunt avai b%gl e to the ,service Jis f.or the user by t he

sai d sePX PELOTRYNE flfﬂ S“?Ra OF WP PSSO identifg oo Fﬁ%"’BQ’é‘B 1 SRRVIOUS

term naggqh efoﬁS\;v ﬁgﬂﬁl g’ﬁﬁ@ sélﬁestcg)e 119l EQ% avdhhtiaRhgatO 16 he
service I's 1'ess t e predeterm ne res ue U, so that the
char gi n@e@mldeqbthéqﬂweﬁt@bﬁanns the traffic U'," Iast assigned to the user

W th respect to the session identity fromthe sessr on managenent nodul e,
f ol | owedB)bip casd efithatrirejorshesage timestof fheuser s sueh sefvigpdesatthay thgyhieshdde to

h dex_hack h th
L eahot B/4aatEP™ TBip 024t fraboct o B eH i asentor 64 ﬁeé%erqﬁ Ehetdhhed
m ni ”“”hﬂt'fﬁ?‘émogﬁf’ %' Q iBibleOol )€ s51c¢!i6 GsRafeArdl Bg 1 & ! hQsSRing o2

characters e pre-determ ned backoff mdeﬁ(”'ranged frd’r‘no to 1,
wher ei nthennitiblevabad (cftﬁé epffitQre-datetminad bprheafystetie subsequent traffic

avail able to the service is conputed by the index backoff algorithmwth
the thr é%mpd:rewsérafﬁwfﬁl@ruseﬁérsu@fegermé ratksps 46> Fotlow in the oydey ofi ng t he
anmount

oo bR ot 8 s SRS N L P S e e
bal ance /£, gf t Ren@GROWNL ;s the upper limit of the traffic pre-determined by the system
according to the service character;
35) computing the average of the traffic for the recent .Size times, wherein S7ze is the size
of the slide window which is predetermined by the system and ranged from 20 to 40 with
respect to the various services, by assuming A() = wa {/.] Size in case of £ 2= Size,
otherwise assuming Z£(/) = Z’:_l U.lk;and
36) pre-allocating the user the initial amount {/pavailable to the service, {/, = /(£({)),

wherein f is the function taking Z{(Z/) as the independent variable;

4) the said online charging system calls a rating management module to calculate a service
15



102) rejecting the current service request, and setting the anount
available to the service into zero, followed by performng the step 11), in
case of (, 8; 103) in case of the service charge Al nore than the bal ance
C, of the account, and = (lrejecting the current service request and
setting the traffic into zero, followed by performng the step 11); and
104) i mhmefl/@brr@mnémg\m dle iniitial ggonnt Fbeenitohlerfotthe sysice aeeording ¢¢ thene
account Um n updating the amobunt available to the service in

t he \Nay“‘SBrfS@ilﬂ;Qla%x * 0, Limm }, and rating the service charge

Moor T esaongle g ahge b‘? OT'B%& t! & mdr lﬂ}a‘ﬂ"&‘?q o tcp ol SRRV hatdd&rsS Wiien 02) ;

11) follfowng to obtaining t e currently as |gne amount Li7available to

t he serlybﬁ@glhm?;lajeﬂﬁtsemde@hargtehpermﬁmmheIgapgl)ng systemcalls the rating
managenent nodule to rate the amount U according to the user's tariff

pl ans, @nid theabaanicat €5 vhéecancoenisiess thpnstbe weiyicectharggel/Atant ol oifelgssoy

f the st th th t. t h f
Phe. serbiter B Ff%},ot%p estEh o e Bt Ao PP EE PO bTe Y aoe ©
than th&éﬂ% @fgt et J% LRShOb R bYS; cgrec{dg PLetSthe WdofR avaBABIE &8 1S

conpl ete ervice contro errent reports the

parti cuhak&vick mtheemsﬁmosvedthyr;eﬁbnﬁmg\th@ﬂeﬁ ®); the said online charging
system and 13) the said online charging systemrates according to the
user's Daif ﬂherbqémn@falmaqcmntpeﬁ’ t ficleh t?@néhe semeice ehayge & ussg ;. iDMoBed

rel easi served bal.anc ring.,the ipf tion of tr fflcfor t he
current? ?lg’e 5 a%g'%g icpRYQd EPK‘/‘ B taﬁlﬁﬂi]?& %eﬁegqs’?at?;aslfseﬁﬁlculrrﬁ?l PHEton of
the preyiouys kra,sﬁ{]'ﬁoﬁfa 436 Sapl SRYddak, la&stth@ne@@aeaammaﬁhlfeﬁ

w ndow, so thaft the current online charging process is conpleted. 1In

addi ti ofhe wBsgeosftithe gysdtemtrbsuese ofite ebar ghirvige irptheadnade tyltenpaeberitulatayent i on,
in the said step 3), the initial anmount available to the service may be
pre-al | be sewireauionitylistine 8, 1 Re (e afe /ot fanthe ﬁmr&mlwsq%eﬁtafg jegvigs $he

user's s vice.in t e i de ed and
i terat eﬂ“ﬁ&‘ ffro%mceffﬂ tﬁﬁ ﬁ‘% fj‘oﬁféeds%r %@3"8&“% H ‘i%?%v?d g"ant T agél c as
E(U) = Uiser's s@rv%sﬁlﬂ?fchetﬁ%rﬁi AV QURarSABE clirBREy fh @k vhfIPtB Bie HalapE Rf Servi ce
satisfying k <Count , wherein t" the iditial value of the traffic
pr edet ethwianesinbyatisfies thy streive chage Gomlhbf ths s¢dveces havedizeh dorapleted, r anged from
10 to 20, and predeterm ned by the system
wherein in the said step 7), in case that the balance of the account is insufficient to pay

the initial amount available to the service, allocating the service priority according to the

usage of the system resource of the each service in the service system, followed by

re-allocating the balance of all the service with the lower priority in use, until the balance

of the account satisfies the setrvice charge or all of the services are completed, which

additionally includes the steps as follow,

71) in case that the service set .5'is empty or the set .§'doesn’t contain any service with the

priority lower than /7, taking the initial amount ¢/, available to the service as the initial

maximum value, the minimum traffic ¢/, determined by the system as the initial

minimal value respectively, and “&o-T win <, ", 0t “M +8 > C,” as the condition

of terminating the iteration wherein “ /o~ ¢/ min £&the difference for the iteration traffic,

followed by converting the balance C, of the account into the amount /available to the

service and the corresponding service charge A7 through the bisection method and

updating them, and followed by performing the step 8);

72) sclecting the service .5, with the minimum priority from the § set, in the meanwhile

the online charging system interacts with its service control network element to acquire
16



332) ranking the previous traffic of the user's such service into
(4,ULl... U, , in the order of the tinme, followed by recording all the
super-long traffic satisfying u, UMM and assuming U =, wherein U',. is

the upper Iimt of the traffic pre-determ ned by the system Eok-1 333)
conputing by the fornulak , and iterating by the fornula E (U= (E(U* k +
U k) | ( kthe mrpvipns trifficc &4 offtha hest’srsusli saueices sdperein mesnsk obf Ut MET®BR'08 such

service satisfyin t< St he; 34). in th f.1h '

S g1 e, AL B i B e e Ry B B e S T2
(U= 1 e wShdCrimbd AGinQUh: L0CcHSY, 8y [ GERBLING OF i ISRDS; ABlieq Dased
on the user's recent. service traffic, and approaching to the original

for mul aby hétathy toheeriot@riat sep 71 pridken B (@spefids on therelelidfship eetwedd thader t he
i ntroduction of the forgetting factor a ,a =2-1"" , resulting in the

f or mul apérenetes phrsictswninedibydhé sygterhand thiserpice wriouty, anddis tangedirom @ el oner

hi story_contributes less . to E((J = -.a )sfre-1E(1, a )%=k ¥, a* uk (
wher ei nggk@ cage 9% « 11958 thpg they S'ﬁ%"-ld af tb% Sl—atl-sn‘év%lwti@i .pgf"vf’uﬁ tgaf%f: Ao «q »

t1i -, Sb&%2 stéh “seMlibe in the usage times slide window, ie. ¢/, <, =U.%y ,

re-allocating the amount of the money, assigning the total traffic ¢/, to the service S,
calling the rating management module to obtain the corresponding amount, releasing the
reserved remaining balance, updating the information of the traffic of this session in the
session management through its identity, and removing .5, from the set .§} and

74) increasing the balance (" of the account resulting from redistributing, followed by

performing the step 8) in case of €, 2 47, otherwise returning to the step 71);

8) the charging control module of the said online charging system saves the amount
available to the service into the session management module by the session identity, and
reserves the sum, followed by releasing the amount available to the service to a service
control network element;

9) the said service control network element recéives the amount available to the service
and regulates the user’s service usage by performing the step 12) in the case that the user
terminates the service usage prior to the decrease of the remaining amount available to the
service to less than the predetermined threshold value ¢/,, otherwise performing the
subsequent step 10), wherein the said predetermined threshold value ¢/, is calculated
based on the netdelay, the online charging processing time and the rate of the traffic
consumption;

10) the new amount available to the service is applied for the user by the said service
control network element in case that the user doesn’t terminate the service usage when the
remaining amount available to the service is less than the predetermined threshold value
U,, so that the charging control module obtains the traffic /,,, last assigned to the user
with respect to the session identity from the session management module, followed by
calculating the current pre-allocated amount (/; available to the service,

U, =max{l/,, *6,U,,}, by the index backoff algorithm with the threshold assuming
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FIG 4 is a graph showi ng probability distribution function according to
the online chargi ng nethod based on the user's traffic in one exanple. As
shown in FIG 4 setting the step length of the traffic into 6 sec, and the
upper limt of the traffic into 900 sec, the probability distribution of
the previous traffic of the user's such service for 800 tines within the 3
nont hs s, olas dhduethpld wdidhsisi the . prevddiermined aoiniyure cimopat agalable ithBepr evi ous
traffic of the user's_such.service is b%ut 1&5.8 c throu g he, et hod of
the preSBAte aGchTrg [bihe sepvice mag%t%ﬂn? ndfis ¢ BE- emed‘;w% affi g,
distri I t he initial traffic of 125.8 sec which is

pre-all g%:%@?ﬁ?%%é“ﬁé%%& such service nmay satisfy the user's current
requestini thet §d REpoaY), |dlloyataPmobt tHO Yubsehuehit Nty .avhilublp ne sha tsetviee it i on
provi des a online chargi ng nmethod and system whi ch pre-allocates the anount
avai | abdopmted bie theeindix backofoalgonithm: with shethireshplsawhieh father inchelepthevi ous
traffic of tEe user's such service in the usage tines slide w ndow, wherein
al | ocatsteRy h@llo¥rount available to the service through the increment nethod
conpris : tat/i o R L L t

servi ceidggcrg{r%éﬁlge ?@gpﬁea&slta |astflP1%2'{8 1!\}/lglsl;t]'fe‘ﬁéc?f @ﬁg@%@%ﬁ%ﬁ?@% (r%lalt% Fcﬂgf t he
user's fpUHes &K \PefBrmitgtihe step dQpint ¢asesf 3 desswhandavequang thébalanepul’at i on of
t he subsequent traffic according to the |ast assigned anount available to

t he serdofitheag¢aguntie current session through the index backoff algorithm

cal cul at j.ng the iority of ,the servic ccording to t usage of .the

syst em f@gg’@,@&tglgg © SHERISEF TGty Pl‘?f PTABE aF%PP%%ﬂglf)l?%? gleaﬁef‘é} Gting

t he anmo -al hi Ly ikn~use .Wth the priority |ess
t han thféﬁt%%)ﬁ"f}s’tf%{ei&ggﬁr)?%ﬁ%r y rlgéq%lgtgﬁgc}qgen\r{\é%gg? g’g_gs’ to i nprove the

uti i zat@3ninr@ke obfthd Bavicd| dhager i mere thapuhe dalancecaSe off thenmabiiite bt

bal ance in the account to pay the initial traffic available to the service.
I n addi € enl/,f orreiedngithecanenysesiesregpesband satiengothe tatichig Hragod9¥eem and
met hod pased on tHi% %lSﬁl"_S traffic also may pre-allocate the initial
trafficlhiSHoEHPEE STPHA) A vi ce according to the statistical value of all
the pr e‘l'd)tgb.ullﬁ ﬁs@foff'tﬁe Qv IR HIRRT AL mOHE thaft GhY IbRnce| £0CEE thel diRoh! bhd!

anount available to the service according to the statistical value of all
the previoud traffumlathgt e uarsirs susikbiertoi cthe aerdiceorputhe twayiniti al

nn

amount avail able to the servi ce according to the statistical value of the
trafficdyrtmexifor i &, hendipdnaihe, seaﬂ@rﬁ%ar@ Mreogespending xthsppdating ife t he
enbodi rrgqr]fs f _the. vari (%$IS as ts of the present invention that have been
descri b&Hoxred psHgrRing BEUR MPenent ation, those skilled in the art will
understand that variation thereof may al so be possible. The system and

nmet hod described therein are applicable to the other system of the service
st ati st il tsfoliodingmoadermng td @inantli heigkd amounthé&’ dvailehie totheissrvanstlivtthed t o
protection within the full scope of _the appended cl ai ns. i:lai s

PCT/ 01780090 thesonlineaghergingspstrmrralls; the pating, manpgarent e 4o 4981 Bf based

on user's tratfic, i.ncluding a i | LZl t he
onl i ne EBNPPLF7 BEOK n%ﬁo ?lheegsseégggl@jﬁ%l{}%é&?&né# el?lt{gpg% ?%r];ee%é%rd\?r?étggrg%gri ng
t he chagg&rggﬂy&weme@f&ﬁ;ﬂ RHe SBp3gement nodule, for converting the
traffic into the charge accor(% ng to the custom zed tariff plans, the
di scountlRhin st it ds, useh ermimtdsiths vsagd of e yeevied pdort tiorits rempodgmamomntso as
to realize the rating function, is characteri of additjonally conprisin
available to the ser\%ce less than the predetermined t%resﬁo%g value %,j, the user’s burrent” g
service is completed, and the said service control network element reports the particulars
of the user’s current service to the said online charging system; and
13) the said online charging system rates according to the user’s tariff plans and the
particulars of the service usage, followed releasing the reserved balance, storing the
information of traffic for the current service, and iteratively updating the statistical
information of the previous traffic of user’s such service in the usage times slide window,

so that the current online charging process is completed.
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a session managenent nodul e, for managi ng the session information of the
said the online charging system providing the judgnent on the
repetitiveness of the session, saving the information of the anount

avai lable to the service allocated to each session, nonitoring the session,
and dealing with the overtine session or the failure session; a traffic
managenent nodul e, for managing the information of the history of the
traffic for user's each service, maintaining the statistic information,

al | ocatlnraglditivn, aersuding 4w thel ebdive chargingemsibed iof dhe pratent swentiamdn theesaid
managenent ,on, real.l.ocati ng t. reserve, .wherein the said statisti

" or ottty Gittel (i unh RuplEBIeLET G Syt [B0 b s isRRl SETEIBP e of ¢ he

! e . i . k ¢
user- s asﬁgage(iﬁthé‘altebﬁ)uk’?ﬁﬁ?c &f ﬁg%se? J fheh WORRh Blle 1%1%;@ ang%] 811%é‘gg{&%w‘: ormo

t he avera the quantile or t statistics of traffrc; ance
managenwhich ioeimhgité dinditsragd agfdlloe, bal ance i nformation of the user's
account, and dealing with the recharging and query in real-tinme, so as to
real i ze31lheaspningeiie mvetget ¢fethecprevivns itgficos t allancein ¢pse Hd adbount . 2.

The online. charqi syst based on user's.traffic according.to,the claim-
1 i's cHEYIQY Brets dinssi o e DR Wb Go R Pt Mn Aottt - WOERIG i dRat o
the i nifalig t 1 p i t i he
char gi nglb?gaﬁggﬁﬂi‘ g]&r‘ @}ectgﬁffiﬁ?{r%ﬂg%glgﬂﬁgﬂhtg@ Sgéeigm’ 5alﬁi\(; (I?éf‘l‘%{ h{esatihg iﬂg&ieglrd%rmunt
avai | ablaiud angtiefresr Vi to@0c annd preetrtioed bethdaysas; of the user's current

service, the subsequent ampunt available to the service is calculated
t hr ough3 3N eankiasxthe Peswoeds BaiGeratt then Wt » sudle sermice SWel d7,, 8. Fhe dnlthae

chargi ng system based,on er's traffic accordin the.claiml, is

char act ey Bh B8 BRF PRt 3 e orind ks areis iR froh GO et B e

Ser Vi Cea i 4Rfiing ca__(:&.%dl, NEhdrSint '2'}2, Usafe et BEtOF SEEMAR RS R R he§aCH
service of the serVice"™ystem folT"owed by reallocating the reserve of the

account byitelyystempect to the relationship of the service priority in case of

i nsufficient bal ance of the account t kpﬁ; the injtial, anopunt available to
the ser¥3Decomputing bhlﬁlﬁefoeﬁalﬁgi%f)rr—eﬁm b é&sedansh itgeding bt fth fornulp g

char act ex} zed in i the.st.eps as.follow 1 . end r.ini.tiates a
servi ce%{]{; g_e(‘? @Jéglf %gﬂ%ﬁ]ﬁg l%tt}tfsceafse Pifjg}het P&eylogﬁagarggﬁml%af 3f2§1reat}§g% ér s; 2)
a serVi Ge@hGeRidcati IR )s2L gL, extracts the parameters including a user
identity, termnal paraneters, and service paraneters with response to the

above r @sfiasthe dast bhHike grémiousnishgeatimag4 afthe mserresuch agrgicegatisdyjng > .b7ge ,an
onl i ne char%i n s%\s?t em . 3)_the Ld online cgglrgi n%} system acquires the
par anet EPEPEINg Hargwag 4 &0 Tedl. o OF PERe dNBYRe O thenipers fecgnt pegvice

manage nﬁg!atge DA Gasb P oFAEYsBEE 1@ Qér%iicgltra?ﬁa unh éfa%rc?a\éﬁfnlgatgl fhetdli gﬁx@&

service;
formula through the iteration formula Z'(I)=Q0-a)*Z(0)+a*l/, under the

introduction of the forgetting factor a , =27, resulting in the formula (1) as below

indicating that the previous traffic with the loner history contributes less to £(7/),
 + i (l-a)  *a*U, ( wherein #> Size, a=2""%)

n—Size +3

E(U)n = (‘l - a)lw”_l E(U)

=3Nze +

= (1 - a)'w"""l E(U)II—.SVH:H + (1 - a)‘w;e72 * o * C/lr—.ﬁznﬁ?. -t ¥ U/} o ( 1 ) '

FIG. 4 is a graph showing probability distribution function according to the online
charging method based on the user’s traffic in one example. As shown in FIG. 4 setting the
step length of the traffic into 6 sec, and the upper limit of the traffic into 900 sec, the
probability distribution of the previous traffic of the user’s such service for 800 times
within the 3 months is obtained by statistics. And, the computed average of the previous

traffic of the user’s such service is about 125.8 sec through the method of the present
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4) the said online charging systemcalls a rating nmanagenent nodule to

cal cul ate a service charge Morresponding to the initial anpunt Uo
according to the user's tariff plans; 5) if the balance C, of the account
is nore than or equal to the service charge A/, which is enough to pay the
service charge, the step 8) is perforned; 6) if the balance c.the account
i s | essifveation. hie's istiticde inbiantgé bY theamdbabilitysdisebatiom grapbr they tiel inteal5, t he
threshol d val ue of the balance in the account predeterni nedé&y the system
the onl ia8iccofalZgihspesyhicle in prejaieeated feethe upar sriuck sqrvice eayegligithe W& #i ng t he

anount avail.able t.o the r.vjice | zero, followed by performng the step
8): 7) C}“Fe’i‘tﬁ%q‘}ﬁ’gtllar%eepr&?ad]rléytaﬁ’gutgzo?,/&'unt is less than the service charge
Al, and C,. is nore than 6, a charging control nodul e obtains the set S of
the user's current service in use, S, froma session managenent nodul e,
asks t hén semwokk thelpiesérs tinedntion fpesviddsea uslagechafgind enegtyslt awh sysisouwbishof t he
each service in the service systemand cal cul ates the service prigrity
|i sti ng Pre-alfecates dhe amoust ﬁVFé}i%leytOr thsusssticn goepipe dbe statistcal relust WgPhes ervi ce

of the set .S ' fallowed by re-allocatin he res . h 'S
cervi e trvidisemaffen®h G Fiersrig) ot B hn SrRCRH e Mg g o
the aCC%HEatﬁxgtthé&hEaﬁntabﬁlaﬁé Mi166 sGVRE YGofgh Ak indéméM et/ ihasishaves been
conpl eted, and subsequently updating the initial amount available to the

servi ce tandompeati@r uf the iattai gmpunt av@jlablbdo ¢iraseyving acondinglto thedsibtéstiodl t he
said online charging s%/st em saves the_ anount, avail abl.e tglé,c{ he, service into
t he sessiabis afdbrapreviens radigof shanser’'h sucheeniiesinithopiage fimes Hifle BOEP Y% he sum

of the unt. followsd r ' . u Ld: . vice to
2 servi dB® eomeveen oY RS b s BE RS SuALR BB A e dtnt HRaBElEY,

el ement ;, §RLL4ORe il EhePEREERE s@m&lltﬁ%hgh e fndex %chlé_()if'ﬂ?ﬁ%@ﬁlﬁmr; eglehiatigs titche
user's service usage by performng the step 12) in the case that the user

t er mi natpRrichef ferswivie arsaiggioithe ugage O ghedwystemassowste efigach seryicaiimtheanount
available to the service to less than the predetermned threshold value (4"
ot her wi s¥stses foloedd werlloapieqiie Amospl %)ﬂ}orwﬁz replh e rserdch i vse with

e A, W 7 LRS! AR, 000 B 1

online c processing tinme i'c consunption;

10) the RWAGSDHE ohaiidleRt9ideQedditreSRcHicCH ihSufAipht ihntoin thhactsat tdy the
said service control network elenent in case that the user doesn't

t er mi natmyttheintial tiaffe avedgide whiha seiviser emai ni ng anount avail able to the
service is less than the predeterm ned threshold val ue

In addition, for the above implementation, the online charging system and method based
on the user’s traffic also may pre-allocate the initial traffic available to the service
according to the statistical value of all the previous traffic of the user’s such service,
allocate the initial amount available to the service according to the statistical value of all
.the previous traffic of the user’s such service, and compute the initial amount available to
the service according to the statistical value of the traffic in the form of the average,

quantile or statistics etc.

While the embodiments of the various aspects of the present invention that have been
descril;ed arc the preferred implementation, those skilled in the art will understand that
variation thereof may also be possible. The system and method described therein are
applicable to the other system of the service statistics and management field. Therefore,

the invention is entitled to protection within the full scope of the appended claims.
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, So that the charging control nodule obtains the traffic Uh" | ast
assigned to the user with respect to the session identity fromthe session

managenent nodul e, foll owed by calell " the current pre-allocated anpount
Li/ available to the service, = max ;1 *a, Unun by i hde 5off
a|gorit M-t h he hr eshaol d aaliala 3 he ot | ] 5~ t he

pr e- det AR CLAIVEED ggpount available to the service according to the
service characters, and & as the pre-determ ned backoff index ranged fromO
to 1; 11) followng to obtaining the currently assigned traffic U by the
step 10), the online charging systemcalls the rating nmanagenent nodule to
rate t hd. Anwoline chargingisygbmeases! ehuses'sriaiflie ingedingp shargmetqoatrokmpdulet ar i f f

I , d l. h i ice.ch A foll d,b
Per f of et HN P srage cony bhgraBdhe FsPm e Tl DB BTt Wige o
the ser ¥haEIRT i d ngglgar ggcggerﬁ&n@?e, TR il mﬁﬁc AYSiHeRhGet 0 the

service to han the m ned threshol d val ue , the user's
current as&r¥ing eouhagmsiotis@nriél ethns,athe dikw@ustngd pskeivd, ahe amfific, cndnidiewor k
el ement reports the particulars of the user's current service to the said
onl i ne &tlateditiney in{psmation shes toreplize ke whng fupsiipmds ehmsacdirivgd ) addivionallyes
according ta .the abovenentioned user's tariff plans and the particul ars of
t he ser&g@gnﬁi@gge, fol l owed rel easing the reserved renaining bal ance,

savi ng ta@@ﬁiidﬁ RERREeR RbAIE A6 handBhg IHGeGWN BRFm38sY ble s@Athd &Rl i vely
updating the statistical i1nformation of the previous traffic of user's such

ser vi ce chixrgingesyseag eréviding thé judlgmsntidodhe repttitivenbs ofritle nepsoh, savingether ent
online charging process. 5. The online char?ing met hod based on user's
ser vi ce gfeaneian ohibe g ayalablsetocthaispivipe gllgcaipd e sacdy jepeen. ROMIPAE n t he

sai d st 3).. the,traffic.w.th the super-lo hj ry. |.s topped, and the
ot ol Bsiohdod el e REnSiREor o8P AL Siiahor al hg to the
stati st iGyifal HanSfenldheniéasle, for MathSny (R inf¥atibRbf ihe hiXor, v¢ tHEBkATRE f@S
follows, 31) the traffic nmanagenent nodul e calls the seSsion nmanagenent

nmodul e twserdetahrdendced, neaipninpey thy saitistih enfametient alkessinthesambune gqvedlsblea
session identity; 32) the session managenent nodul e deals with the said
sessi on tadkeoseaving and realizingthg managanet opfeallosaiingsthe pgserier Fhgicithipe SR new

sessi on ISR ibehfidh S S5 38L Wl ol ARCO PSSl LI 1P 1 883D, of

correspondi revi ous session, followed

by perf aefiifinttheusigt dink 8Rdelindo® GSiAh@H, ih@e S aMMb Al erayaitheadlaatileo t he
service to the present session; 33) in case of the previous usage tinmes of

t he userdrshesstatistiseoirafic]asls t han the threshold Count with a range of 10 to

20 set by the system the inpitial anmount avai | able tq the service is
2ssuned Hese HpREaRe A Ky COh B TR e PG P PRAHET O BIeriRET S Accout

and dealing with the recharging and query in real-time, so as to realize the management on

the reservation of the balance in the account.

2. The online charging system based on user’s traffic according to the claim 1, is
characterized in that the said traffic management module allocates the initial amount to the
service based on the previous traffic of the charging request service initiated by the user,
and if the initial amount available to the service can’t meet to the demand of the user’s
current service, the Subséquent amount available to the service is calculated through the

index backoff algorithm with the threshold.

3. The online chargfng system based on user’s traffic according to the claim 1, is

characterized in that the said balance management module allocates the service priority
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pre-determ ned by the system; 34) the previous traffic of the user's such
service ranks as U0,4 1 in the order of tine, followed by recording all of
the super-long traffic with Ul U?nax , and setting U, = Unax , wherein
Urax is the upper limt of the traffic pre-determ ned according to the
service character by the system 35) conputing the average of the traffic
for theceedingt toStheeusagerned the tshistemsiseeurce of tcheh serviseofl the 15ep\iee sYstele wi ndow

by assuym.n =Ek sml el Si ' f.k? Si t herw K- '
2l = el b o e et B ESETwEvER remecidp MRS RS
predet E‘s@foi&eﬁri&r&ytiﬁ% §é’§£‘?ﬁ9u?ﬁ@e t e e 4Qohfk A0 o R heapPssube the
vari ous servrlces; ancil ) pre-allocating the user tlr)'l I'nitial anpunt Uo
avai | abivailéifle tde s@kitece, U = wherein f is the function taking E(U) as the

i ndependent vari abl e.

4. An online charging method based on user’s traffic, is characterized of including the
steps as follow,
1) an end user initiates a service usage request carrying a uvser identity and terminal
parameters;
2) a service control ﬁetwork element extracts the parameters including a user identity,
terminal parameters, and service parameters with response to the above request, followed
by initiating an online charging request to an online charging system;
3) the said online charging system acquires the parameters of the charging request,
followed by calling a traffic management module to calculate an initial amount (
available to the service ;
4) the said online charging system calls a rating management module to calculate a service
charge A7 corresponding to the initial amount I according to the user’s tariff plans;
5) if the balance . of the account is more than or equal to the service charge 47,
which is enough to pay the service charge, the step 8) is performed,;
6) if the balance €, of the account is less than the service charge 47, and C, is less
than or equal to & the threshold value of the balance in the account predetermined by the
system, the online charging system rejects the current service request, setting the amount
available to the service into zero, followed by performing the step 8);
7) if the balance . of the account is less than the service charge 4/, and (, is more
than &, a charging control module obtains the set & of the user’s current service in use,
8= {5,,5,...5}, from a session management module, asks the network administrator for
the usage of the system resource of the each service in the service system and calculates
the service priority listing 7, 7={7, 74, A..5}, for the currently requesting service S,
and the other service of the set .5 followed by re-allocating the reserve of all the user’s
service in use with the priority lower than /7, until that the balance of the account

satisfies the service charge or all of the services have been completed, and subsequently

updating the initial amount available to the service and the service charge;
2



6. The online charging nethod based on user's traffic according to the
claim4, is 2 4 characterized of, in the said step 3), accounting the
initial anpbunt available to the service according to the statistic val ue of
the user's previous traffic of the user's such service in the usage tines
sllde wi ndow or in all, which the average of the previous traffic of the
user' s Suche shargingecintrol eodiagé thé weid eilindecharginiwydtem esarer Hiceamernd

LRIl Bl R A AT b e L Bl
e RS A S M. RS NS bbby, o g%rgsgt e

10 to 2@ a%@r’&rw@}éoﬁtﬁ?ﬁrﬁmrﬁfﬂeméﬁl@Z) ranki ng the previous traffic of the

user's such service into (4, UL.. in the order of tine, followed by
recordi 9y tlaﬂ baidfsenvive enpel néteiogk tehegfem eeines thesumduny a(rallabic to thhécrefm (.4"ax
s the u “’h of the traffic eter nedq g &m %
conput i ﬁg H%‘EH%SOEYIEB usagy rigrping t fﬁatepté? ‘i?‘ﬁ& f‘thtgef% nula E

(Y) ( E( ltjé 15&#esuchb)sér%%e usz]‘é r?ortt@?lec(?e%geag’é %Hﬂg r&ﬁ%ﬁfj}glﬁﬁloﬂﬁ %ll%lg‘fé Fﬁ% of the
user's such service satls e case of the
previ ouseSR0® Ietss’rﬂﬁmkth@fprédwerﬂﬁ@a SrHeld whievi Ze, sehersfigel pgfotmbigZ the k-1

conputing by the formula E(U)=/, finding out the user's service usage
subsequent step 10), wherein the said predetermined threshold value &/, 1is calculated

’
based on the netdelay, the online charging processing time and the rate of the traffic
consumption;

10) the new amount available to the service is applied for the user by the said service
control network element in case that the user doesn’t terminate the service usage when the

remaining amount available to the service is less than the predetermined threshold value

U,, so that the charging control module obtains the traffic ¢/,

last

last assigned to the user
with respect to the session identity from the session management module, followed by
calculating the current pre-allocated amount (7 available to the service,
U, =max{l/, *0,0 .}, by the index backoff algorithm with the threshold assuming
U

min

as the threshold which is the pre-determined minimum amount available to the
service according fo the service characters, and 6 as the pre-determined backoff index
ranged from Oto 1;

11) following to obtaining the currently assigned traffic {/; by the step 10), the online
charging system calls the rating management module to rate the amount /; available to
the service according to the user’s tariff plans, and calculates the corresponding service
charge 44 followed by performing the step 5);

12) in case that the user terminates the usage of the service prior to the decrease of the
remaining amount available to the service to less than the predetermined threshold value
U,, the user’s current service usage is completed, and the said service control network
element reports the particulars of the user’s current service to the said online charging
system; and

13) the said online charging system rates according to the abovementioned user’s tariff

plans and the particulars of the service usage, followed releasing the reserved remaining
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habit based on the user's recent traffic, and approaching to the original
formula with the iteration formula P2 (t)) = (1 - a)* E(U + a * Uk under

the introduction of the forgetting factor a ,a = 2'"", resulting in the
formula (1) as below, a = 2-1/) E(U" = (1- a )Syre E(U)"_, + Eo-ark*a*Uk(
wherein Il ?- Size , n- Size +3 = (1- a)s476-1 E(U) "-,"1 +(l-a)sfx-2 * a *

Un-, Si Zedddica;asaving thy infoffnatitmeofard ffindorcthacyirery septi¢ro dndatswdiveln updating
traffic accaording tothe claim4, is aracterized of, in .the sai.d step 7),

in casdhe K@tisigk Miamation ofrthe Rrevious dRiC plsusehs §weh servabe 1 the gisgee: 18es ni ti al

amount gl i

.abl he servige, ' ] ce priority according
to the Usa elg(gqvﬁtuhgl"I%l?/EP@@\&\régg‘%ucpﬁjghtgﬁégg%é@g\P?(gctrgyééf the service system
and re-allocating the balance of all the user's service in use with the
|l ower priority, until the bal ance of the account satisfies the service

char ge DiTheldnlioé chenging erethcriissed en vemisisetvend, quaiity icondipeite B dave Stieps as
o a3 S W 1, S50 Y i PSPPSR SREE, e e
L I L R
and Uo ofhe usdrs histohEHied iafEk @y thémethod aé fiflodisf f er ence bet ween

31) the traffic management module calls the session management module to determine the

property of the present session and request a session identity;

32) the session management module deals with the said session according to the

parameters of the request by allocating the new session identity to a new session, followed

by performing the step 33), or querying the session identity corresponding to a previous

session, followed by performing the said step 10) to assign the new amount available to

the service to the present session;

33) in case of the previous usage times of the user’s such service less than the threshold

Count with a range of 10 to 20 set by the system, the initial amount (% available to the

service is assumed as O, = U, as the initial value of the traffic

st

assuming /,,
pre-determined by the system ;

34) the previous traffic of the user’s such service ranks as ¢/, /.0, , in the order of
time, followed by recording all of the super-long traffic with &/, > ¢/, , and setling
U,=U, , wherein U, is the upper limit of the traffic pre-determined according to
the service character by the system;

35) computing the average of the traffic for the recent .S7ze times with respect to the size of
the slide window by assuming Z(0) = Z:j%U,/ Size in case of £ 2> .Size, otherwise
assuming Z(U) = Z’:—] U, 1k , wherein Size is the size of the slide window which is
predetermined by the system and ranged from 20 to 40 with respect to the various services;
and

36) pre-allocating the user the initial amount Cpavailable to the service, U/, = f(£(L)),
wherein f is the function taking Z(Z/) as the independent variable.

6. The online charging method based on user’s traffic according to the claim 4, is
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the iteration traffic, or A1+8 > C, as the iteration ending condition,

foll owed by converting the balance C, of the account into the anount

Uavail abl e to the service and the correspondi ng service charge Al with the
bi secti on nmethod, updating and performng the step 8); 72) selecting the
service S" with the mninumpriority fromthe S set, in the neanwhile the
onl i ne ehaagipriepdyfsinetie isnideterc)s agdovnting the duitigl araouns gy aitsblefatthp FRVIEE enent
to acquire the previous, traffi 4 of the user; h service, wher.ein in
case. of sordipE o]t iic ot SFp¢ dnd g brevighs toft e piF R oG aRor ¢ ne
previ ougndt FBEE i RTsIB SRR of i AN whHRIVILE Gvbided BE 1HSGEGIoLd HREIcSH e

w ndow, ﬁ}e. %@E%Iﬁneg,Sllngggg%i nglg %n’ F@g r"ltlal?atv%o%iﬂi E) o@gt r?e prelél:et erm ned
par amet @gerhysuth eersics iretheanskd thitessside vdaddw isetduntedranddrehtéd rfollow,o 1,

r enovi n% 5,,, fromthe set S, followed by returni n&bto performthe step
71);  73$1) sssoming the ayerage KU phthetnreviqus fraffig asf LA Hp=~{at i ease ofal he of the

previous traffic of th er's,such service Ln th age tines i de

b nclovi. PreviStis gt fimes # of Rigeeby S igh S04 EsBAehtce o0 oSGt Fler ¢ Bt al
traf i c ghd initial Ve E €t IR predcternfifibd by th §8tehbh@ICBRAAEIRNreiRAl € Lo
obtai n the correspondi ng anount, releasing the reserved renmal ning anount,
updat i ngalubearigetl drommi 0 @2Mfeityethe s@fidh,c of this session in the session

managenent with respect to the session identity, releasing the new total
traffic3p2) rankinghthesprevioge teaffin pbithe vsansr ok seivigst indd  Ehd/isdfmi ci@ Be | and

i il . f S, . 14 i h i f
oM R B ety P o Encingr il PR S g B Haragl i Biance c
of the agcount byl biaCat | 0'ﬂ»‘.th@gpﬂ_é?qinﬁ%iitﬁ@trﬁﬁ_@ﬁﬂé-ﬁgteﬂﬁih@&%Eféss?&efﬂf‘ user's

traffic accorfing to the™laim4,” is characterized of, in the said step
10), al 1368Rtcomputifg thye fieubeanlenE(ayedn!  ayst | abhé itaatitge byethei foemille
conputed by the index backoff algorithmwth the threshold, which further

i ncl udesfHR =dH3* & ¥l /(owl) mahy cpset ofrife Prviehyoisage mea ¢4 It PETSo t he
service tg obtain.the servic harge Al, followed by performng the step
11) in 68@79_3361’10%?”15&2% %’%f@%’rﬁgr to the balance C, of the account;

102) rej@af e bAR JTYRd SRVI0BE ML Ut RIUTIhe hddr's 85 Rivike sati SES -89 the
anount available to the service into zero, followed by performng the step
11); computing by the formula £({)= Z oo U1 Size , finding out the user’s service usage

habit based on the user’s recent traffic, and approaching to the original formula with the
iteration formula A (N =(1-a)* E{)+a*{/, under the introduction of the

forgetting factor & , = 27/ resulting in the formula (1) as below,
 + Z (-a) ™ *a*U, ( wherein #2 Size, a=2""")

u-Stze +3

E(U)” — (1 ma).i‘fze—] E(U)

n=Jize +

— (1 - a).&?;':a—l E( U),,_,s',;.-g+1 + (1 _ a)‘S?:e—Z * o % U

n-Sice+2

+a*U, e (1)

7. The online charging method based on user’s traffic according to the claim 4, is
characterized of, in the said step 7), in case that the balance of the account is insufficient
to pay the initial amount available to the service, allocating the service priority according
to the usage of the system resource of each service of the service system, and re-allocating
the balance of all the user’s service in use with the lower priority, until the balance of the
account satisfies the service charge or all of the services are completed, which comprises
the steps as follow,

71) in case that the service set §'is empty or .5doesn’t include the service with the priority

lower than /7, , taking the initial amount ¢/, available to the service as the initial
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103) in case of the service charge Al nore than the balance Cl. of the
account and = timmrejecting the current service request, and setting the
anount available to the service into zero, followed by performng the step
11), or in case of the service charge Al nore than the balance C . of the
account and > U'"" , updating the amount available to the service in the
vway of sppkinmud ¢dlug, dhd the chinaimgatiie Eer set by cheasygtenc oy thespitinkinigmeb t he
updating, 1 followed by perUf orm ng the stepU,'LO%). .

value respectively, and "&'o- &/ win < U, , wherein o-Cmin is the difference between

the iteration traffic, or A7/+& > (' as the iteration ending condition, followed by

converting the balance (., of the account into the amount ¢/ available to the service and

the corresponding service charge A4 with the bisection method, updating and performing

the step 8),

72) selecting the service ), with the minimum priority from the § set, in the meanwhile

the online charging system interacts with its service control network element to acquire

the previous traffic ¢/, of the user’s such service, wherein in case of ¢/, more than or

equal to the ¥ -fold of the statistic value of the previous traffic of the user’s such service

in the usage times slide window, i.e. &/, 2/, *y, v depending on the relationship of the

predetermined parameter by the system and the service priority, ranged from 0 fo 1,

removing Sy, from the set 5 followed by returning to perform the step 71);

73) in case of ¢/ less than the y -fold of the statistic value of the previous traffic of the

user’s such service in the usage times slide window, ie. U, <0, =0,*y ,

Hew

redistributing the balance to assign the total traffic ¢/, to the service .5

Hew w?

calling the
rating management module to obtain the corresponding amount, releasing the reserved
remaining amount, updating the information of the traffic of this session in the session
management with respect to the session identity, releasing the new total traffic ¢/, to

the service contro! network element of the service .§, , and removing 5 from the set §}

"

and

74) performing the step 8) in case of C, > A7, otherwise returning to the 71), following

to increase the balance (, of the account by allocation .

8. The online charging method based on user’s traffic according to the claim 4, is
characterized of, in the said step 10), allocation of the subsequent amount available to the
service is computed by the index backoff algorithm with the threshold, which further
includes the steps as follow:

101) rating the amount ¢/, available to the service to obtain the service charge 44
followed by performing the step 11) in case of 47 less than or equal to the balance C),

of the account;

102) rejecting the current service request in case of €, <&, and setting the amount
26



available to the service into zero, followed by performing the step 11);
103) in case of the service charge 4/ more than the balance ), of the account and

U=,

min ?

rejecting the current service request, and setting the amount available to the
service into zero, followed by performing the step 11),

or in case of the service charge 47 more than the balance C, of the account and
U >, , updating the amount available to the service in the way of
U, « max{l/,*6,{/,, }, and rating the service charge corresponding to the updating,

- followed by performing the step 102).
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