Descri pti on PCPCN2009/ 001150 . "An online charging nethod and
system based on user's traffic TECHNOLOGY FI ELD The present invention
relates to the filed of the online charging of Business Operation Support
System particularly to an online charging nmethod and system based on
user's traffic. BACKGROUND CF THE I NVENTION Wth the devel opnent of the

net wor k confusion and the maturBejmiptione oper ati on-provi di ng technol ogy,
the new service and val ue-added service constantly mvechrpsvesupting in the
urgent regurrement—of—buirtdimg The BUSIiNess Operati on sSupport System '
capabl e of supporting the nmultiple services for the Operator, wherein the

service charging js the gne of central .functions, and the anline charging
syst em ( OCS) cape‘{*ﬂ guliye Egﬂgtmﬁtﬁoﬂﬁflfiis q%msbé‘rs?ﬁ ﬁ%gs‘irésatfgt?'lcne charging is
the key tg realize |tiple service operation and mninmze s | oss of

t he operaf%? OFEES%gﬁHQH Generation Partnership Project (3GPP) defines two
types of paynent nobdes and two types of charging nodes. The paynent nodes
are classified into the prepaid billing including the real-tinme prepaid

bi | |'i ng aRet preentinydntipr relaierdiopbe fifd of tgfi piling gharpips of Bujipses CPgaioRe

relati 0”5%09%&%&2@5&%&9% oh QhliirG e NRethtRBnd Us &8 bled $aTvdrge and t he
time for charging. 'And, thée charging nodes are classified into online
char gi ng aafflc.of fl ine charging with respect to the managenent of the account
inreal time or not. Both of the post-paynent and the hot billing belong to
the offline charging which is a kind of charging manner of pre-using the
servi ce aBAOKGEROUNB/QF THE INVENTION t he chargi ng system doesn't invol ve
-during using service, perforns the post-chargi ng based on the service usage
record following to the service usage. The offline charging node is
advanced gt e GRAM YN Yorofthdr @widik NeorfiRRnCanP! X hatiafién pdfamheand
flexible preferential strategy, but has the shortcomngs as fol|ow (1)

i nef f ect i vesigfioporvidiiel teakpolded. ihiespevhfsenvice A dvaleidede NG MPSPMm t he owing
for the ' I f.al ' ; lon®ugshrt , and
“final se?@%%%gggggéﬁgqﬁﬁﬁ%%@ééﬁggg%?ﬁgyggggﬁﬁégg%ﬂ%%?g%?ossegg{o t he
oper at or &gadm yapably of pporting thesevltiganervicesdkethe Ggeriator. edierglicthe sdrtiee bal ance in

real time cﬁa?gir?gb 1Is ?}Ixenong %P §e%§‘a1“i%n9%¥1§ Iar':t? thg‘tonhafa@)éhgréigg -Sys?eﬂ\ctOCS) 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-biiling 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 setvice usage. The offline charging mode is advanced to the capability of
providing the complex tariff plan and flexible preferential strategy, but has the
shortcorhings as Tollow:

(1) ineffectively controlling the risk of the bad debt resulting from the owing for the
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(3) the balance can be conputed only after the user's service usage is
conpleted and the list in details is provided ,lacking for the function of
term nating the service during the user's usage, resulting in ineffectively
supporting the service with high risk and service line, and imting the

ki nds of service supported by the charging system Real-tinme pre-paynent is
a kind of online charging which utilizes the charging nmechanismthat the
charging information is capable of affecting the user's service usage, and
requires the capability of the charging systemto interact with the service
control net wesrkicelndae fith ifomrtbaliset witle e dowep aibdi vy finglaskrvick peegehiche

control. The convlent_i nal anli ne,ctpargi_ gg ils iarrrpl enmented nostly through two
di stinct appFBECHEST A HENOPRE (PR U PrEKER Y. intel li gent network- based
approach, an@thesarpC o8k iRASRE At ityBsehGen ealieietabbidn cobusisg ddtdB units.
The | N-based approach, realized by a Service Control Point (SCP) of

| N- based prepbi™d i8§s¥em i n nost inpl enentations of donestic operators, has
the di Sadvant(?%Qﬁéba@afnceoﬁh Yie SHRARLA driDaflel e hdeh tefbcen ARG S QImpRREVbEBR Si NCe

t he i npl ementation of the chargi ng system depends on the network

ar chi t ect ur e Jlisiéindetilsgs pradagslabi le¢king fof the fpgion of tgnivdtes ha sty Qe ther i f f

pl ans and di scounting policies S . e f.l exi ar L kagi ng
and service Blaer'lﬁlulsar%{j’%e%ﬁlengé?)bl}egfg%ﬁelﬁg@é)aﬁg%&?Eff}téllrcgzeﬂﬂ(?g ghl?i{a%nifdosﬁRg% service
units can be Inbaséiihitiegtht binds diavidt suppdrtcd pphodefringaysewd. at i ng t he anount
avai l abl e to the service based on the inverse function of the tariff plans
and the bal ance of the account, with the disadvantage of the |imted range
of applicati qRar@sdiht-biehchtri®OMkibat onllitic ShatWPGGRD blil@ed e lafpitipmctipgisilnver se
function for each price function in viewof the flexible tariff plans and
various di scobimtlicrsrgag infraatioprineapeieofiyletipg e per 8631 Wak: PHEIUHE r ect
appr oach whi qﬁc S amm{;sﬁtgé Q%l'!{?ﬁgj ﬁ@eﬁqtﬂmﬁe@mmmy ke didd€oofibol bR ok Mthdthi Ve

cal cul ation through Probe nmethod, and indirectly obtains the anmount

avai | abl e t o inhel sigevp celiving keablime strivion conselh Sbk erveatiaiah gnling cheing ay j f f
plans and the bal ance of .the account. .w.th i di : of, tihe | ow
charging eff iltl%‘ipgewgrf/qeareénsoﬁlll% imﬁfaugf:n r g‘ymo tdhsgmrteﬂﬂ%&gﬁ%r{t&a%%g&g??@?f&%g 15? he

i nver se cal cuhgtligain nétvor thixed baprambeartdotht ercacoustd &n irawad badelagot of t he

service for many times during online charging; and the dif{f.icul Of

al | ocating th@”‘%cﬁl Lﬁ‘ﬁ%erl‘?gﬂ'?”g@ TR I'Eﬁﬁ&g'i“%& Sg%ctee n\%ﬂlefr)lmﬁth rkg?/r?g t he

mul tiple paynBptas@f plehBd Sddth G MbQNMPNAcAQLAYRE . dolnBstis UsitRidys, lat 'thereal |y

- required an online charging nmethod overcom njg t he above di sadvantages with
the increase {ifpdyantacssionardy sfpreriae diefiyyiedrasn T sercs Ve imglmeNEoP QGui r enent

of the real -t} | ' enyl I amy ke hOTincapaMNARY OF THE

| NVENTI ON me{hggcjhglgi?‘é %lfyg(tg%e GB%’Qge"?ﬁ rh?én%arﬁll{ %Lalf‘%ﬁ‘t’egp‘ﬁé ?vi de %n online

char gi ng net hogpatig by stsemipasted’ oy set digountiag Polesieswsi will prike Pleat es t he

amount avai | a@l.. tcg, t,lhean eﬁ;r\yice eung§sed on the history of user's traffic

t hrough the u ’a{g@a PSP He” WihdGw t echnol ogy, so as to realize the

online charging function. The nethod of the present invention may decrease

the inverse conputation tines fromthe unt of the ney, .t o the anount

bvai | abl 6 to. THETBRpIEEY G0RNAG: GIAeHE" ST T HO® cad TRBrVES teAE=Ehar ot ng

ef ficiency, SQPp?(ﬁtcm@ﬂouﬁmg)/th@ RRbBhH B&ilhiQe & thoSAi® bhik@ oh fictiha@lse AnPibAtof

avai l able to the service as possible as satisfying the user' s usage habit,

but al so decr daduiffHens art the bPenve of Bt apcartti Wiy the ﬁ@gv%@ﬁ%@%the Umieg e e

contr .Ol het V\lei(a %li&ﬂ&ﬂesﬁtﬂ% tlﬁ(th? ll%ﬂt’sr]l% GEAE U Dai YRUR-A Uhilcheh foh@acﬁnl I ne

charging to a cdr stant, resulting In the decrease on the conpl i cat ed

pressure of t pacedmiciimeinchardgitheglesipittar! plandnd woewrdicongtinopolipies meddedd

according to the present jnventiqn., th mpunt ,avai l_abl : uhsequent

servi ce of th%y gll‘irolp%rﬁ"f’”%ds@lfélhdt”lmg aglf)l?r%:ﬁt“gl?fg £ arl%lﬁsgﬁmtn e tF{rrll g&‘"ﬂﬁ%%o&?

al gorit hm wi t ket RetafilRr eshnlich tiooigdBmbe tiveod,0nqal axirécly afvtdiisethe cnputtat i on;

and in case that the bal ance of the account i s not enqugh t t he
pre-assi gned PHERae BaBiyie “é@éilﬁe‘ﬁﬁf‘é“eﬁ’(?hj?‘ﬁ@' ‘é‘%ltovﬁi“’c@'flﬁtp as ‘iﬂ(aiﬂgeﬁ%{a “Sis
conput ed accordifRGedtni Reh Hé@%d\@flta%e@%f A 34ve Bk SROUT GO cPhestinfy BaSMeser vice
of the service systemand followed by reallocating the balance of all the
servi ces Wit h redueensnt of ipEsjoringige fict inzgiset prgulatdn {me g rhelAte PelGedt¥E ser vi ce
in order, so as to inprove the utilization rate of the idle service
resources and ensure the maxim zation of the operator's rights and
interests. In order to achieve the above object, the technical solution as

follows 1 annlied to the
HO+H-OWs—-Ss—app+-ea—+o0—-+tne



3 online charging nmethod 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
anount of service according to the custom zed tariff plans, discounting
policies, traffic, and the related time information so as to realize the
rating function, is characterized of additionally conprising of a session
managenent nmp@duhide f e BMRATHNGatyh 8mELESIng Rulidef dAERET o thé diff@ltgaifd t he
online chargi ng syste provi ding the judgnent on the repetitiveness of the
sessi on, savpigatigdhe lg}aé?""rfﬁlt the,prlhe chanemien VI FAPERg b n{‘)l ‘pier?é‘y@%r?tvi ce

al l ocated to,paCh &SP he BNt Oring the session, and dealing with the
overtinme session or the tailure session; a traffic managenent nodul e, for
managi ng the information of the history of the traffic for user's each
service, nmintaining the atisti,c inf.or i.an, l,o j t unt
avai | abl e t o REVLAT i éFaFnﬁm?ggI?EPwﬁwpﬂégﬁﬁ%%gﬂéﬁ?&gﬁﬂFﬁggﬁggﬁlocation
of the reserJvgadvwafigieeiwitht the itahet it @t ikdids of ithafsenvivatandmmprefegrest ¢rotliche
statistical neasure of tﬁg previ aus ﬁﬁaffic of the user's service in the
usage times STPUROSH HdEEdtme TPt S KR ECPIFPETOt he average, the
quantile or the statistics of the traffic; and a bal ance managenent nodul e
for managi ng the bal ance i nformation of the user's account, and dealing
with the recHAMMARYOHTHEINYENTION,| -tine, so as to realize the managenent
on the reservation of the balance in the account. In addition, the said
online charging systemof the present invention exteriorly interacts with a
servi ce cont riuic chptiwdithe bsemementicn is &r piodids aetnlinyr dagiginihod ead Histema

managenent system of fhe_user's data, and a database, syste so as to
control the d?ﬁﬁ‘@‘??éﬁ?ﬁ@’Vh?%ﬁﬁﬁ”?%@sﬁﬁﬁgpg§?W%%a&f{%eE%Q&%%?e Servi ce

control net WsKnighsNENker sORER rdub t1dSALR tafes LR WH&hemmenRgYLseas @f the
each service in thée systemthrough the interaction with the said service

net wor k admi nedize tht onljne kiroging foectios dite smethad dfithe poésenm snvermign me Preregierie anount

through the interaction with agenent Sééte of ?ser's dat a,
P Pl

he id
and record adﬂ“%%&@mP%@mEé@§F%ﬂmﬁﬁ$%Wﬁ%E$§%”'ﬂﬁyghge ?%?u i SUh t he

interaction WeldieSftifh dalRRASSingY SldeMprolBeths RhMERE cFRRAdyOko BELMOIHy el enent

recei ves the service request carrying a user identity 4
enabling to allocate the initial amount available to the service as possible as satisfying the
user’s usage habit, but also decrease the anticipant interacting times between a service
control network element and the online charging system during the online charging to a
constant, resulting in the decrease on the complicated pressure of the online charging
system. And, according to the method according to the present invention, the amount
available to the subsequent service of the current session is computed through the index
backoff algorithm with the threshold to reduce the complexity of the computation; and in
case that the balance of the account is not enough to pay the pre-assigned inifial amount
available to the service, the priority is computed according to the usage of the system
resource of the each service of the service system and followed by reallocating the balance
of all the services with the priority lower than that of the current requested service in order,

so as to improve the utilization rate of the idle service resources and ensure the

maximization of the operator’s rights and inferests.

In order to achieve the above object, the technical solution as follows is applied to the
3




and term nal paraneters fromthe end user, followed by sending an online
charging request to the online charging systemwhich asks the traffic
managenent nodule to pre-allocate an initial anount available to the
service according to the user's previous traffic of such service in the
usage tinmes slide window with a prescribed size, upon receiving it,
followed by calling the rating managenent nodule to rate the initial anount
avai l abl e the service so as to obtain the initial amount. In case of the
bal ance of the account less than the initial anmpunt, the online charging
syst em cal cupdineshaiging 1@@1’%a&%f‘ﬁiﬁief"&’rafewna%b%?ﬁﬁ%ﬁtﬁe@reﬁ%‘“u‘g’ﬂﬂe of the system
resource of the each service in the service systemfromthe service network
adm nistrator, followed by re-allocating the bal ance of those service with
the priori tYTh@MYﬂlrne E}hﬁ({iné BalemfasddnR Sa traficCMEIN@RL & YhaF@guRstd@holilevi ce 1N
order, wherein inverse cal culating the balance into the initial anmunt
avai | abl e tofar liealiging t}w@ehnemhere@a cpiel hasabent e pesyien HsdnGdsntcs 8 SEHIHE t he new
bal ance ol I guk-89 ok anhilg e8| dh@ GAIR Indr SRl od 858y LORDANE: hilirk! al
anount . And, nline th rging systemreserves the initi anount in the
user's accounttq thfa@hdrgmgdncbylt obdeefaslan@lctllhmto |tlmwstahlzahmfﬁplam/é!ﬁqﬂalhﬂre to the
service to th serV| el.enen S e.service
flow to the B@é“ N CC(SIH‘%)?}BIlolatte‘agmﬁs}lef’m%an?nr ar ti ik r%lﬁze b Faﬁg%%?&"q User the
new anount aviudrdceBka of eddiftPalBeiostipiéngdti ch is cal cuI at ed for pre-al |l ocation
according to the anmount avail able to the service | ast 1.9 d to the user
in this sessPaSPHPBREA THBOMHHLX Traeaes e 3&?%86‘?@%‘%3 e g ﬂﬁ\fv d by the
online char gicpggi %’ Sl pﬂogldﬁléstﬁ: Fuli@tent HStht RipbhtREncRTIURY sclon] Jaalmg @nd O the
service i s exhaus and the user doesn't term nate the usage of the
service, so tmfeztmatmeoﬁ the emennt avaiatie toathesdrdes dlopatpdttp 8ac8 SPSFOCBAMEPIRN ng t 0
the reser vat 'ﬂ%rbeésﬁm a%h %wfﬂ?thEB rtfird Qégs(r\’o% OFBQFaE]lQIIe s&ﬁ&ﬁ"’or k element, and the
user's service I's conp int meanwhi e service control network
el enent reponttiafig mdn@edwentanddsleoﬁ)r msrelgfng ﬂpnré@ewnonué&gelstm thle tg#iodbce to the
onl i ne chargi system whi c es the re t he
current traf fuf% %%‘[Sﬁ’fvéceslg?’l{}ta%lglg%sd s[t'“ﬁlﬁ ‘t“ﬁ’ém WP |a}1kécaé e amou tgvg%é@)sls is

conpl et ed. Thetenkivike a@sha.fatgklﬂgtlﬂﬁﬁalm@g:knbﬁs(ﬁdmnalwmronsaf thleaésf:nva vdeedr ding to
the present invention includes the steps, as foll an e user
initiates a do SFdwlidiEgOmpRGNELYS Lalh? Wﬁacaamﬁeérﬁ Ofaeﬁ%fivws %@2@0 2t nal
paraneters; R @eSRE Y G6 uGQOEME sHIEWIRIL oLInaBBINy tBxtokR 6t B bRtGzRaRaAMEL er S
including a user identity, termnal paraneters, and service paranmeters wth
response to taventigmihe skigfisestthe wafisewkd 5 by initiating an online charging
request to a Vst Wl yst em
nequi res. t ho arnbdfGlalcpl AR AR b ot B hfpRlob 0B BF ey,
traffic rranagmdﬁwﬂmgmdhjthe rdchargiag aull gatre iramalitiniet soak teamdiunthe U@naavmnlt able to

t he service ; the s line.charging systemcalls a rating managenent
nodul e to calteﬁ‘l)eﬁef‘?g%fl ?é?%aggcedﬂg\ﬁﬁe %Etorrespondl ng to the initial anmpunt
Uo according to the user's tariff plans; 5) if the baI ance C, of the
account is nore than or equal to the service charg ich is enough to
pay the servi®eddfign §e, Saidrfeﬂ‘%ﬁt g3reg)e sysern of 15 Mgsent “B’}’“*IOP eftﬁréoﬂadv"aﬁ&fé c,

t he account i gigl £3SvitdaRtbNRSRE UemBniCHAEE AhworRBGiGshRSSa 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 catrying a user identity
4




than or equal to 6, the threshold value of the account bal ance

predeterm ned by the system the online charging systemrejects the current
service request, and sets the available anount into zero, followed by
performng the step 8); 7) if the balance C of the account is |less than
the service charge Al, and C, is nore than 6, a charging control nodule
obtains the set S of the user's service in use, S ={80,51...S, froma
sessi on managenent nodul e, asks the network adm nistrator for the usage of
the systemresource of the each service in the service system and

cal cul at es t el igeinal peanptdrofdnt the khdstsemiyll@yed Py eenfing an qngine ggging Frgueshir rent | y
requesting service Si. and the ot.her serviece of th ol by
re-al | ocat i ngj tp%@%f’ee@éﬁg{}‘gs o W 1%%S§?t%§t”§elcrr\r}?ng en%/?ngtt O%PI%EJ %% ?lg)rc ?etéf’?{gl ower

t hanP, in useitiallBhbint bbbt ke tHeadeaie acatdiigh® the cotinbresaisi isfficest tutk servi ce
charge or all of the services have been corrp,lbg%?d, and subs,g%gglntly
updat i ng t heSqr¥ife it die usags dpes digaMndpy &l @ PeprE beeY4y; Wan ARGV Pa Wsfice charge
fol 'owi ng t hg, £ &rdliheQ8@ls Ragen@ht hd¥Ble Gl MenE i ARbInOhvallbibSseficelshe sai d
online chargihg system saves the anobunt . available to the service into the
sessi on managefverhtaimibel inliteal bypounhdn sess of B bilerspef thy accgynd Iy Gednitihe sum

fol | owed. by rel easing,. egoll] I I . I Vi ce

cont rol net wai i bt Gl Bke R EALUAR & kRi iR b fug SR

recei ves t he ofifiiegystemaresintcalbf the eachtshreics er thé eevianghtarefjurh deegvichectwedr ' s

service usage by performng . the step 1 in the.case that. .t [

term nates t ﬁ@“éé‘%?%&”ﬁ%’é‘g&y [5?'?%19"“ "8 tg%]gal%‘g% P gglgsee S()P’{E‘”Q[ﬁh‘geﬁhr tglg %ﬁﬁﬁtﬁg anount
avai |l abl e t o014 [®er MhtCe 1he vhk@SScutBan fehesty edateinemedwhdiieshelsdlyval ue U
ot herwi se perform ng the subsequent step 1 wherein the

! it step 10), si d
pr edet er mi nedeHtBe Hby @alpage yigtoUthe | igitiglappaint Pedaliva Lo e R dMBF dHCay , t he

online char giyigedh ARG N Chst HABHRREW bii8nde BSIRWR; b AR rb-hlchion ibstlcRASUNDL i ON;
10) the new anount availlable to the service is applied for the user by the

sai d servi ce torberioitialretowsr And Fherpsline chergipassstembeservesibe gial anpyaisi-the
termnate the service 0L enain Bt ViRl RkkL e, L t he
service is | €8s Sta\%ga()ﬁlgtt ﬁcg%%rg%ﬁgt?g?a%ﬁp%é% lgﬁ%lgdsn&g?t%gl uet U, eso t?]at t he
char gi ng contse@lce tatkol scteak elthadteshichheleanoiban tertite ffovaiolthdbser and coltelser vi ce

for the pre-aJlocatiaopthe, Ul = nmax{l] a" accor.di.n 0.the a nt Ut h"
available to tL%&?eg%P'Qfﬁ“ch Iﬂ@’gjfmgag% i“@e%gt? Il%’ P9un L%%Ig{)l\?\li he rsgglﬁee‘gg}a t']cl)S t he
sessi on i dentdafcMiatd RRpich@o&ESSIRNINER RAGE ALt 4Vaithul:eo By sdrfie: lasndaigniick of f
algorithmwi th the threshold assum ng Umn as the threshold &hi ch is the
pre- det er mi ndfl the wemirhiasessiae hivugh thebindex; yckoffrlaoatyn peh atushe B B ¢ he

service charagher Shbynd Rty Shedke aRf o} BRiaf BRI GvdRbierH Redertiaekof f 1 ndex
ranged from0O to 1

exhausting and the user doesn’t terminate the usage of the service, so that the initial
amount available to the service following to the reservation is released to the service
control network element, and the user’s service is completed, in 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 fraffic 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




11) following to obtaining the currently assigned anount (J/ available to
the service by the step 10), the online charging systemcalls the rating
managenent nodule to rate the anount Ul avail able to the service according
to the user's tariff plans, and cal cul ates the correspondi ng servi ce charge
A, followed by performng the step 5); 12) in case that the user
termnates the service usage prior to its renmaining anount available to the
service |less than the predeterm ned threshold value U,, the user's current
service is conpleted, and the said service control network el enent reports
the particul g milind MOniS@harBing Wah@Nth a8 BAIME @RrgHE@Rnk 0 t he said online
charging system and 13) the said online charging systemrates according
to the aboveRkiti witeenling eharging gpyiens apquiras the arampless Parths ghfrehesregresthe

service usaggy, fol hoves, 5 WhnlIRe SRRLKCE BRLADGS, inBlokhag e

: . ? ﬁilfl%ecll Eﬁ .
information of traffic r the current service, and iteratively updating
t he stati sti edalilablefoohatvicon of the previous traffic of user's such service

in the usage tinmes, slide wi.ndow, until the ending of.the current.online
char gi ng. pr odbLE S prIeEhers Ui e ey patar e SRRy

e nethod of the
present i NvVeRhir@W/ corfespdi8ing & 18 Bitielbndlmt Jhcotdinghd theusad 4 thriff pienssuper - | ong
history is togped, and the initial amount available to Ehejéervj eis

al | ocat ed accéordietglons Chd thepegopatis mosgAhanar qopal ftle s5pissichie 4 WRER B of the

user’'s servi %ﬁo%)ft&%?t@%&rbi@gc}ﬁ%eft HQVE is perdobhed, he traffic management nodul e
calls the session hagement nodule to determ ne the property of the
present sessitf thnbhlanegués ol hie seowiton lestn the erviceFhares Mo .8dssi dh'etanagenent

et oo 2 iR pduo SRhRERE ML AP O ANILh AL DeekmPRIATRISLEON | he

request by allocattng tthe new Session | It 0 a new seSsion, followed
by perform nghd beins toa@gidd)syston rejety thie rogrrenh eergies siqoet, iadé ntts the wellabésspondi ng

to a previous session, faollowed b erformng the said step 10) to assign
the present §@§§W6ﬁ”F%%fﬁkmﬁiﬁ%ﬂﬁ%ﬂﬁg%ﬁfﬁﬁ1@’to the service; 33) in case
of the previoyss mMssgmet | RS tRfactdier W8E than el Ghiviseehvige @/ ) @#8s (T hamokde

threshold Count with a range of 10 to 20 set by th iys;enl.the initial
amount Uo avahiiaBi @ deempaeosed vingdvly ehtaas fetyt dseluGe 204 5 SeViefeP¥i ng (4",

as the initi alﬁ'_z\{fs"nl,"i’l?.ég}f, EOR alsbRbE andRE Sl Bb&ITLNE e AMWbRQABNBEL for 34) the
previ ous traffic Of the user's such service ranks as U, "in the order of
the usage of the system resource of the each service in the service system and calculates

the service priority listing 7, #={£, A, #...A}, for the currently requesting service .S,
and the other service of the set § 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 o a service
control network element;

9) the said service conirol network element receives the amount available to the service
and regulates the user’s service usagé 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 caleulated

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




the tinme, followed by recording all the super-long traffic with U > U max
, and setting U = Urax , wherein (4,a" is the upper Iimt of the traffic
pre-determ ned according to the service character by the system 35)
conputing the average of the traffic for the recent Size tinmes according
the size of the slide wi ndow, by assum ng E(U)=Ekk-LU,1 Size in case of k
Size , otherwise assumng E(U = Eko ' , | k ,wherein Size is the size of
the slide wi ndow which is predeterm ned by the systemand ranged from20 to
40 with respect to the various services; and 36) pre-allocating the user
the initial emumtiotjnavail able to the service, U, = f(E(111)) , wherein f

is the functign taking A t he, i ndependent .varj abl e Lt . e,

accor di ng toll(ﬁﬁge 5‘?‘"0?%%@%‘@%%&? %ofe f%ggeoﬁlai)pﬁ'gd\é ratirleg?sﬁrgbyn@?ﬁ%gg% ' %he
present i nvepdniOhctwok §18fend Bl dseSth Fhe (er dbdin’ CiaS@indidvad setvive uirat ahaethof t he
account is insufficient to Bay the initial amunt avai.l gb}!e tg t he service,
al | ocating t FEwgEeAeENtwailsblerty the sersiog isdess fgn fserefeigguneg freshald SoE o m

resource of the s@@ﬁxhth@ @r{avg'i&fenomol%@ulé ENMAAES R ¥Eb&IN, halibene the Rvice
re-al l ocating‘the balance of all the service with the lower priority in

use, until t e balrndbcgintihe Aceouit/,sH Vsl escadiee &eily seovehafge or al |
the services _are conpleted, ' L1 I [ OfiediRershePS as
follow, 71) ia‘r’laﬂgbelleé{e%qﬁ%%fw?cjehlg%géesgg\%cg@q%ee%sg%a |lhsr¥sé)§r(%?g;{h%§£t§%el %e{%ﬁ édoes n't
contai n the sieraks@d whiaperhdne nprdideriiyt the | iodee rbatkoffnalgdeliym twath i theg thirdsbolidni t i al

amount available to the service as.the_ initial .maxi.num val ue, ft m ni num
traffic U dEtERITEnEed Wateﬁ‘éfegx?@t"z?ﬁthdﬁﬂlf Ris-de i |m”r%%mr‘ﬂ“r?§}°“‘§§i"“l‘d{eg‘gle
respectivel y,io @dserdiée accor@ing, toOthe "sMbic® charfetcrs @ thdig@yseandind i On &f the
termnating the iteration wherein "tie-,iibishe difference for the

i teration tr&ffdeermiged ghatlynds rsgedfmyePiilng t he bal ance 6.the account into

the amount Uaypi|aRhe o sbedilif BELMHARy AREndiRGOGATT L3R BIhSRFas charge M
t hr ough theugi }’s#gcti o% Oneta{%o’gg and uep ati%& thgm fjol | owed by performng the

step 8); 72) teeliect).rte etiec skargingeysign cally thhratieemprapinip i pvicoP iri‘tS’r_ﬂfer omthe S
set, Inthe TEampyGuthe t%te's@r%cgbcéﬁafng% Y ALPMARLERAGhPothlis ks servi ce
control netwdrk &l€mnen O acquire the previous traffic U, of the user's
such servi ce corrspefdiigRervite dasge g tolipWedipr erferiméng torstepdal to the y -fold of
the statistic _value o]ff1 theB% evi pus tlr affic of the User 'rélsnaSHFhan%%EVi cein
the usage ti ngs kFisedhahitifairy fqrmipates) the sopvipe wsgge priph, [ty [RRABREAMGI he set

S, fO! | OV\'e_d DY aila8l 4 thE BvideQeR @b B Prdifiemsdee preéllold vadReBi the ysetleperds on t he
rel ati onshi p between the paraneter predeterm ned by the syﬁtem_a?d t he
service pri Orﬁielt‘@ﬂfl i%@ﬁ@@&df qngr}heosatdosemce 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 ong 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 ﬁanagement 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




73) in case of U, less than the y -fold of the statistic value of the
previous traffic of the user's such service in the usage tines slide
window, i.e. U, <Um= Ue*y , redistributing the amount of the noney,
assigning the total traffic Um to the service Smunder control of its
service control network elenent, calling the rating managenent nodule to
obtain the correspondi ng anount, releasing the reserved renai ni ng anount,
updating the information of the traffic of this session in the session
managenent through its identity, and renmoving S" fromthe set S, and 74)

i ncreasing t Beﬁar@@érﬁmﬁe fequest®ly all(1BLIRABOMAM scss08 Liedititn® ofnbw mstiedifdbredut | ng,
fol | owed by Egrforn]n the step 8) in case of Al, otherw,se returning to the
71). Furt her popesiormiag Sredieng 3t oF aysying the |sestefpldssly QERBEINNSTC fREVERF i ne

chargi ng met bado Otk Red B eﬁaﬂ)&mingwmaiid%p 160 b3 R1 ek &RsidiDhe nély | Ocat i on
of the subsequent anount” available to the service is conputed by the index
backof f al goeimtumhavailable tb e sethicashol d, whi ch further includes the steps as

follow 101).r.atin he anmount U, avail abl i ain the
servi ce char é@ %tc?seg{)ﬁ‘f’éjﬁ\%ﬁ’uwsaﬁee?lp%srOmtlhegus?rﬁeSEICg]tStggﬁﬁe?g %ﬁh&@g?@esg r:IAI | ess
than or equalcolg vithe haleamae 120 ef by e sseeguirt initiallOd)ntr@jegbblag thhe current

service request. in case of C, , and setting the amount, avail.abl t he
servi ce intoSP8EFIS PSIPGvsd by" Per H“ﬁg%t‘whea%f dmilil)‘fayufdg?[g? ﬁrai%igse of the
servi ce char gg ferfREBihaRsitie bal ance C, of the account, and U, =,
rejecting thé current service request and setting the anDunL avail able to
the service i3fhtthe peyipus fasliq eftbaiussys peh savies ARk ehstef/a 11t hafderrf 104) in

case of the %ﬁrﬁ/ﬂ.le(,: o1 Rad B8 M RE 1 ttﬁlasﬂpérh'ﬁg %ﬁﬁ@%ﬁ ¢z Lhe acepiiRitingand
U,=0

max

, wherein &/

nrax

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 Size times according the size of the
slide window, by assuming Z({/)= th U, Size in case of £2.5ize, otherwise
assuming A({) :Zi_] U/ £ ,wherein Size is the sizé 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 Jpavailable to the service, ¢/, = /(£(()),
wherein fis the function taking A(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 ser{!ice charge or all the services are completed, which
additionally comprises of the steps as foliow,

71) in case that the service set .§'is empty or the set §'doesn’t contain the service with the
priority lower than 7, 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 value respectively, and “Zo-& wn </, ", 0r “M+86 > C,” as the condition

min 4

of terminating the iteration wherein “ /o~ ¢/ mn Z&jhe difference for the iteration traffic,
8




Ul > U , updating the anpunt available to the service in the way of Ul <-
max{U, * 0,U} , and rating the service charge corresponding to the
updating, followed by perform ng the step 102). Accordingly, the online
chargi ng met hod and system based on user's traffic of the present invention
pre-all ocates the anount available to the service according to the history
of the traffic of the user's service in the slide window with the

prescri bed-size, perfornms the process of rating and reserves the
correspondi ng bal ance in the account, followed by rel easing the anount

avai | abl e t ofdibReSBI bheing A YaBhcen @t Ikl sedogitemi the whbwwh Upralait kohat e t he
initial anount available to the service according to, the history of the
traffic of thvigserd gicseorpsronding seree sharereAuteyghy heThieection My O‘ilff‘&ﬁgi ng

nmet hod and s S Lenof the present invention allocate
the traffic ﬁﬁdﬁﬁ@tt @?ﬂ?&gﬁgyﬁ%ﬁo%%%%g%%?’ continuing to apply to assign
the additi onal) sleetfirkite sahicehs,ivithabhpinieen pyorify freh pheyig ¥h 1t the Measybilsssi gned
one by the bagckoff index and Limting the | I im ] t areshol d by
the index balKdPH aTgEMeHiir i t‘ﬁac%sn‘é’%f i %eévﬁ%},%fﬁmsl gggérk\t@(l)&la%\l}totibgcéﬁ i nverse
conput ati on fie@pRidieniat ancef ok utdie sabcauid , Werdhie cawmobinit, aveithabire to the
service, in case that the initial am)u(Et avaj | abl 6‘? %fght he,sernvi ce doesn't

satisfy the eagliorlnunioldel hhyatgieyalwe of Hepmyioug i T RV

gues ccording to

the online chafginge MBLDde ARdow st @M:based @mowses, Font thatd Sclobdwddhe
present invention, in case that the bal ance of the account is not enough to

pay the i nit ibalretanive i peafoen atsice 7t1b‘“ﬂlﬁéinséﬁ‘?PF@é,O“tﬂ}’ié’elﬁi?f‘?h!‘?ebe&‘ﬁ&?é]?eng system
ranks the priopity 8%%{enﬁn y%hecs?stgxﬁ%ﬂfﬂé ngi&%rigrhﬁ réﬁ?&gﬁnﬂ aar mati on of the
service resodrce. of e each’service of the system ftollowed by

re-al | ocat i ng3) headbal aric desothat the Bdoidiotte vitishe vatus of Spereviopy Bxliq gf theThe

onl i ne chargi ng, met hod and.system based user’ af,fi g, disglosed by the
present i nverﬂs‘gc?n S'fcgaﬁfefvi‘?g f‘héﬁeor?ﬁgﬁeé%ﬁa?@f n‘gﬁfiﬁﬁcﬁonj”gy‘ﬂr e-“aﬁlﬁdcati ng

t he amount avadisakikieg the ahbet sEhyinceyadgdhgalr thiaraiiice v, pus thesatice oS,0f t he
user's service with the usage tines sli dgéyw ndow }.ecp\golt% ymanlanenpe%{ti cul ar,
the service CBA%T NG ETEF P! PRIVPIK L8 K8 I AA EHATEFRY ™ equest

Wi th response,ifid Bebliehhe %Oﬁgsf,(\ﬂdﬁ? ARAUME Feleadif)y thBGesORtd RAWDMArgiong, syst em
10 which pre-allocates the initial anmount available to the service

accordi ng to updatingrtkevinfousation af the gralfie of Hiés ssiop 1 the sRepos BRI PUER usage
times slide w.r b i SUP uent anount avail able to the
service by t‘ﬁ%ﬁ%ﬁ‘%ﬁ%&%#&%ﬁ&%?ﬁ hm’\%\ﬁqh the threshold in case_ of

i nsuf fici ent Taiiicieasingtm beltnct 0t hé tietacecant resiing ifiow, redigithgnge dollsyed BY cul at i ng
the priority accordi t he .usage t.he gyst.e f the each service
of the system® 'OH“‘B%@gSt(flhétm i’aﬁ‘g(’fbg{' Eﬁ’%e 031 rv{l?fg}: tglgglgwitﬁg@?ount is not enough
to pay the charge of initial anopunt available to the service, and
re-all ocating the balance of all the servi ce%tj p.use ith the Q(Lig{i ty less
than that of FHEewias aserdng @dbredll MePetrte By SRS RAUERY FRVEPS EFy

conputi ng t he bal, aRGSH R intthEsafIGEHUDY, alld¥hifdn bile AFRIABEN a¥ainl Ableletiothche
service with Fhe bi section nethod in case of insufficient balance of the

account fol | owiyigp iscompesed by shel indext baokpft dleqsislyn vl the, thrgshgld, pyyhighy fugther

Ther ef or e, thﬁ]cﬂlﬁésm%q‘teggastf g present invention has the characters of 1)
reduci ng the invefse conputing tines fromthe charge to the anount

avai l abl e to tte stngvthe emaunt i iy onllithetochasgiing o pldgy|the ssryiderchpige 47

i nprovenent on .the chargin ffjciency: not .onl ISt rd i he
i 2ipti al anmounto!QVsd yali‘?lrfgmi“gg ﬁ‘ﬁéwgéﬁv’?%@seé’g%ogsssitﬁﬁneo\{gguaf ttg déeg%é?aé% C{’"he

user's usage bafatbocoltit al so decreasing the expected interaction tines
bet ween the service control network el ement ar}dgl Qg online charging system
to a constant ,0Pegiartne Ak PreplettdsergMeren Bl Catld PHELNs A ¥Re online

chargi ng Syst%{‘ﬂaugﬁ% 1oGRTGRME e Ao LS fRIRSEBURAbmARDMAkeANRI | abl e to the
y

current service the index backoff algorithmwth the threshold,
resul ting in dé¥rieasiernd thqqger@m@{gat/v@qu;@%ﬂ@)@a{awe &mnd of the account, and

v =0U rejecting the current service request and setting the amount available to the

mn ?

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




4) in case of insufficient balance of the account to pay the pre-allocated
initial amunt available to the service, conmputing the priority of the
service according to the usage of the systemresource of the each service
of the system followed by re-allocating the balance of the service with
the lower priority, so as to inprove the utilization rate of the idle
service resource and ensure the operator's interests in maximum In
summary, the online charging nethod based on the user's traffic of the
present invention is advanced in 1, allocating the initial anount available
to the servige) bla@@aopmetsaelcbicsetrgzrmﬁérettmaaftﬁei laate te of tie\ibwentwhich i s
requested for charging by the user, to all ocat.e the, anpunt Pvallable

to the serV|€b>§hmsatﬂ@@?ngh@ﬁuﬁaﬁﬁto?mﬂﬁ@ d8 et s 5E\i# dht PEef® c& with t he

probability pope,thamHah, r eaalbingdhd Rl ChRASIRGspbitnge pRCipadingNt er act i on
ti mes between' th%}ger cém% cénf@ol nétmorkaile§gnt gnd thgﬁo%FPne

charglpg.sysbémwwﬂﬂpmﬁpm@agbwﬁ@1Dﬁsuff|C|ent bal ance of the account to pay
the initial amount available to the service, re-allocating the reserved
anount of the account according to the usage of the systemresource of the

each servi ceatfordii@y, 8 Shitiw chagingsethod amipynebastveonutsérlsitieéiciobe pessat of  t he
idl e service resource; and he subse

3, | abl
t he service va?ﬂ%p@ﬁH@?wBQEK%?Fngﬁ%WFght W TR Ehe %ﬂ?é%hd?ﬂ%°f%gtage gfto
i nsuf ficient bl bl & BERURLVIAVIA NI WiRlol RethSBE wembademmmfom thhe

requi renent, so as to reduce the conplexity for conputatio A
DESCRI PTI ON OPCCFHET DRANPNBESEYE, 1ha opFasurRaipPaaice e U HiUe 2‘%‘\3 5?’ the

onl i ne char g{rer%g %ﬁﬁg e RRSEiIAMe ToNBe U8B Suthol Blrhbi® eRhedth@hifl RE8Mcatenvent i on.
FIG 2 illustrates the interactive graphics of the onl i ne charglng process

for the onli te icikisragiony aveildbtsdto Hhes eeiviwracedrding foathe histopf oftthratrgfie SEHI

i nventi on.
user’s service in the slide window.

The online charging method and system based on uset’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 realizé 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 particular, the service control network element initiates the online

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




FIG 3 is a follow chart of the online charging nethod based on the traffic
of the present invention. FIG 4 is a graph showi ng probability

di stribution function according to the online charing nethod based on the
user's traffic in one exanple. DESCRI PTI ON OF THE PREFERRED | MPLEMENTATI ON
[I'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

il lustrates the, pran SRbEES T B9 arbcdB RBhALRG0 HAEUAGEUSE QMHDPRRIAN t he
user's traffic of the present invention. As shown in FIG 1, the online

chargi ng systraiic obipr issiés such seitvie gn lap @S@Eﬂ tirods Sédwindow W COBRINg] ey t he
onl i ne chargi Lﬁ)ge %gn@tar %llmtba%gi a%]& to_t %er%g AL inbicCnab i Q%dqtthnp%flﬁlhﬁe service

bearing the & S|on nana ement no managi ng
t he session t}ﬁlefsﬁdildirﬁﬁ Io@:ﬂ: @ﬂ‘ mTSlli'fﬁmSﬁl 1d1t1t11hanm1nﬂ tmélecdmaelglsqglcs,ybﬂlemd provi di ng
t he judgnent on the repetitivepess of the session, e |nf8rnation

of the ampuntlgiating fi5Paotty apgpmingethe prge o FHEn f?%“f%ehi “5968?%1 SBEEQ

noni toring tRhgR s$8$8$iPAse B ThedBRhIRY ihohildRs kdSunON abtlechdiigh ﬁ)epay,s ihothefe dfhe
failure session; a traffic nmanagenent nodule, for nmana nﬁhthe i nformation

of the hi st omnjtizbtmpun ayailail¢ focthe ferviess pndsrealieeplingehs bakzmoe afehPgt he ,
statistic inforggfiQn rnﬁit)lr P& Pgthﬁth& t‘ﬂﬂ&{'ﬁetl)ﬁ\@lhésﬁm &ri@, WIBweeYi ce, and

realizing the nanage nt on reallocatin reserved anount, whefein the
sai d stati st iinveiself mmmattmg) therbefaggesoftiip: achcemsmatthmm@aﬂ avisdlsUp dhegervidye

R R L R N O
traffic; re-allocation to pay the initial traffic. Therefore the method of the present invention has
the characters of
1) reducing the inverse computing times from the charge to the amount available to the
service during online charging, resulting in the improvement on the charging efficiency;
2) not only distributing the initial amount available to the service as possible as to satisfy
the user’s usage habit, but also decreasing the expected interaction times between the
service control network element and the online charging system to a constant, resulting in
reducing the complicated pressure of the online charging system,
3) computing the subsequent amount available to the current service by the index backoff
algorithm with the threshold, resulting in decreasing the computation complexity; and
4) in case of insufficient balance of the account to pay the pre-allocated initial amount
available to the service, computing the priority of the service according to the usage of the
system resoutce of the each service of the system, followed by re-allocating the balance of
the service with the lower priority, so as to improve the utilization rate of the idle service

resource and ensure the operator’s interests in maximum.

In summary, the online charging method based on the user’s traffic of the present
invention is advanced in

1, allocating the initial amount 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 amount available
to the service to satisfy the usage of the user’s current service with the probability more

than 50%, resulting in decreasing the expected interaction times between the service
1




a bal ance managenent 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 managenent on the reservation of the balance in the
account; and a rating managenent nodule, for converting the traffic into

t he chargi ng amount of service according to the custom zed tariff. plans,

di scounting policies, traffic, and the rélated tine information, so as to
realize the rating function. In addition, the said online chargi ng system
of the present invention exteriorly interacts with a service control

net wor k el ementiro!l @tvaek eleroant areltthvomkincadaizing ststett or, a managenment syst em of
user's data, ,and a dat abase.syste SO as.t it ol ; raffic

t hrough t he i'nt'efsc ilrgﬁilﬁ%e%k?a%ﬁcg Og.{el{’ie QR aé'qge(r)llhlﬁlfao %ta\}\vaglr 162 glﬁent, know
t he usage of sériige, Sy-SllcR#MIng @ROtECed anotiftef elaclhcsmer actcdngfo thhesageysf 8y acquire

the user's tariff plans_and recharg#ng . amount throug thﬁ i.nte acflion W th
the said a miYSgeiFEce of b SAMSPIVIGE BT ThE sYfleaso A3 YMPERS MY MHNE SLTE The

sessi on i nf orwLL ARviandsohRe det ai | s through the interaction with said

dat abase system The protocols for interaction of the online charging
system wi t h theomyitieg ity subysinent o dvgidabi anbe eprvisy dyithe &gt rbéqk"%r ot ocol
for the inter ] i : e 3 t m ssi on
Cont ol Prot GBI HEARLE T ke R o B e A e

real -time i nttemkacethé enuitchent sutae toaeducothe wintphexithfer gmmviate. net wor k

adm ni strator and the managenent system of user's data, so as to neet to
the requirenent of the real-tinme. FIG 2 is the interactive graphics of the
onl i ne char gi BRIENDESERIPTION OFTHEDRAWINGSr gi ng 13  net hod based on the .
traffic of the present .invention, indicating each device for the _online
chargi ng and Hlfiel Bhgris dhe aghitegigmal thy oplingehabeing fygen Rpsy 08 &edsH S BN h et wor k
el ement receiy@g Gt 7SNk request carrying a user identity and a

term nal paraneter fromthe end user, followed by initiating a online
chargi ng request to the online charging system which pre-allocates the

I niti al amou IG.agal'?dS?ﬁLSethE 9nt$r§c%v§ E}raffﬂigseofﬂﬁecwlﬂé 1&11% }Srt}&ssaféfeﬂ@gﬁlliﬁ the
previous traffic o e user’'s such service 1n the usage tines slide

wi ndow. | n cashergol netted biseconsthd trditd eniperaént ilventiasccount to pay the initial
anount available to the service, the online charging systemcal cul ates the
service priority according to the usage of the systemresource of the each
service in thecsenvi R8os el @lhd dergigmeiioe baned wothk trafficbhihs breadnor

foll owed by re-allocating the anount of all the service with the priority

| ower than th&¥ergett he user's current requested service in order. The
online charging systemrequests the total previous traffic fromthe service
control network element of this service, and the new total traffic is the y
-fold of the BMe#agesrah shewinpprebabditssdistribuftipn fingfon pererding &y the odine phagivg vi ce i n
the usage ti n?h%th&“aag% Ovr\{iﬂ%du(gvy,s t%ﬁrh?m Yaflgpends on the relationship of the
pr edet er m ned pararreet er by the systemand the service priority, ranged from
Oto 1. In case that the bal ance of the account following to the

re-al |l ocati onpESCRIPTIONOUE THEPREBERRED IMPLEMENIATION avail able to the
service, the balance of the account is inveraiely conputed into.the initial

amount avai | aBlustratipg theeonliner shprgioe mpihad gnd BREM PP op it siet I 2 he DSse t hat

the all ocated U th@ ploBOhanl & hdRaBaLyY Va4 FIRSHediouBafic b the MGer’s
requi r ement Ofa the user's current service, the service network el enent

initiates thessvibséythentagseindscdide adidewt in dgitds bereingish i Wl ©RE0E HyTSyst em
conputes the qur rnegltly al | ocated anount avail able to the service through
the index bacKort &l gorithmwith the threshold according to the | ast
allocated traffic, followed by reporting the particulars of the service to
the online ch ing system foll ow to,the conpletion of .th . S
service, rel eg:iﬁg'nlglsﬂt‘%)é/‘te? fcﬁit‘f‘fﬂ'rer ‘ggﬁer QEC AR S?'S%"r‘\ T tmé}hﬁtu%élst%&tlfpdati ng
the average ofqfihh@reRhEMiddHEn. IE afofvinén G, 1 iR oB@rchagisyobicdenmprises:i n t he usage
tinmes slide window, so that the on]ine charginhg. proce is cqonpleted. FIG
3 is a fol | owacheeng gemichwodi fonealizng B A At %93%@3’5‘%’@ OF i SRR i ¢ of
the present inyapLii@for thSeSROWihNhLE L Reink tyfelie online charging nethod based
on user's traffi¢c according to the present invention conprises the steps as
follow, 1) an end user initiates a servige usage request carrying a user
identity and term nal paranmeters; 14




2) a service control network element extracts the parameters including a
user identity, termnal paraneters, and service paraneters with response to
the above request, followed by initiating an online charging request to an
online charging system 3) the said online charging systemacquires the
paranmeters of the charging request, followed by calling a traffic
management nodule to calculate an initial amunt Uo available to the
service, wherein in the said step 3), the traffic with the super-Ilong
history is topped, and the initial amount available to the service is

al | ocat ed aceemspmyganagentehiemsivig fostna@gmalthﬂeesﬁwn infremayier pf tBe Fiddhs elisetraf fi ¢

by the nethod as fol traff t he
sessi on mana§Eifett Sy%lau?m“@ng} ment Onl ’%ﬁ g%g‘?sggp%’? %ﬂgﬂ S‘?"g’?eér‘%té sessi on
and request mfGRAGInQD thedmﬂﬁﬂthwla‘rﬁa?t)) tltehErvB:emlgmd torthn eegle paesidn, mowitdrieg deal s

with the said session according to the paraneters of.the request b
al | ocati ng t H& speipn.eaddeatig Wla’éﬁet ‘?"F'S}lm(eéesém%‘gwesf@lg“ IO o) | 0\?\/ed by g

perform ng tQ@raﬁfc%n&%%ent%odﬁlb‘%Mhzﬂﬁglh@ﬁe MEFHAOR of the Rislofy)bf CRMadfnaNndi ng to
a previous session, followed by perform ng the said step 11) toaﬁs&gn t he

new anpunt awsirs atsheenvise.tintajpipg fhe stafigictiramglians é‘WPa*%’é§§| @Rt gugilapls case of
the previous, Eﬁgge(?w% E%Srﬁaglflv\ﬁpﬁ n'l’aﬁ em@nt%'tf%Qllo%@t'fn\é'ﬂ%qesleien?@alﬁdﬁﬁtnwhé}@mt hreshol d

Counl ranged roml ect to the various service and set by
the system tiivesaidniatibtil infanmtion refdms 1a\ﬂaa dtalbtlcsi masirhel theprovigs thdicgd $igsned as WO

=U", U th
assum % S SB?%?/ inoﬁ%h{g!g tfrf]?s Csil(gef thn%ow or in ?qt 1Q];l fgnnpcyf‘%ﬁeda%grgéemﬂ{éed by the

system; 34) % i pial 1 e e TR AKS as U,

, UL, UKi n t hepeititar thefstatidtieof tealaffizyed by recordl ng all of the super-l ong
trafflc with U,>U,, ", and setting tpp

linmit of the at"@%ﬁ?"l”&anﬁeé‘e’éfé‘%"él’“ﬁf%é‘H‘“Wgttheé’aE‘?%et @ﬁ\“ﬁ‘&%‘%@i‘%ﬁer SS‘C?OH servi ce

character; 35} GQmMHNGe tBRr@YEMagterPn 1t BmE 5864 1o Geali@rthd Hagelieadn Si ze
tinmes, wherein Size is t(Flee sf%ege%lf qt kll.}e)nsrl i de V?II ndowavl\hl ch is predeternined

by the syst erthamgretorgdtheforione 20the srca@biit h respect to the various

| b Si '
S e e Y 4 PR el TiolicSic Soh R Sfe Bt i At cifigr MRy apSUM ng

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
system of user’s data, and a database system, so as to confrol the user’s traffic thr(;l:iéli _tﬁe
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 {o the

requirement of the real-time.

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




36) pre-allocating the user the initial anount Uo avail able to the service,
U= whereinf is the function taking E(U as the independent variable; 4)
the said online charging systemcalls a rating managenment nodule to
calculate a service 15 charge Al corresponding to the initial amunt Ufl
avai l abl e to the service according to the user's tariff plans; 5) if the
bal ance C.the account is nore than or equal to the service charge Al, which
is enough to pay the service charge, performng the step 8 ) 6) if the

bal ance C. of the account is less than the service charge Al, and C, is

| ess than or metjudbastdorbihe trdfic bhthe plhshidnehiidnhsdisgivp grsh dpadederche pridet er m ned

by the system the online chargi SYyS rejects th I t ice
request, a_rldcgaé&”ég e the RERFRT: ﬁ‘géF(g'gb?{’eht%(r)nzt ﬁlee Sgla’%c\(;iccorgtraﬁElf:tg’%{}e?%,%&}}{ol | oned
by perform ngecting tid LB )squekt cdrlying AQisdd adeae endof eririel pemetnfio@thd endl ess t han
the service charge A ang(il_(" is nore than 6, chargi ng control . npodul e
obtains the & gloypd braitsgng » enliwg phaggiie @@Fi}it‘bg‘? 0 %{"%’g’fg Systan Wl o m g
session W“agﬁ%ﬁéme’a Q%Uilnﬁial AskSie LARLREIWR! KrAdHciirGhg RUAE afeRe bhencusage of
the systemresource of the each service in the service system and
cal cul at es t peviver viffe opthicowsrtsysubli srvigpginfthe wage] fpes slide vgdow.Ha cgtgrelent | y
requesting servj.ce and .the oth Vi he.: : db
re-all ocati nd"sf’ﬁ’ lerrltg)'saleam?eoétthseuar%c% te{ol“ljeﬁfﬂ}?elﬁlﬁé a%fg?%rﬁgaéﬁ% 'th h? %ngl%)e?}f%ri tg
| ower f t han P,onGitrchifing Yysiem daRelawanthe bertibeapriotify @cdoadimric the ofagt Wghagswmnt

' ‘ . .
wherein i n tRESSH b G BB FPics i EASERE AUERIE Bararisd it RE MB0nt | 5
insuf ficient gigweayy tdiobdihd idlamSiiR UNAL BY Rivili® thoprihe 1ees iagehat af | ocat i ng
the service priority according to the usage of the systemresogurce of the
each servi ce thnuserecuertyiaesicdyanisin adr aeding ey R STHY teHabal ance
of all the .S§:][ré4/'i0%§tr L Roh R Qe Lol Ridd i cibRent!SBhis Wditd, addhige Rl @ace of the
account satisfies the service charge or all of the services are conpleted,
whi ch addi t i areffidiythe ncifeld ebtht hecrage epibe arsvipus|ttaffig,of the psar'n seh seEVighit the he
service set Si s ty.or the set .S doesn t 3l ' | t he
priority | O\A/elfsa%eﬁ‘é 7> élf&% a ofvhafﬁ?rﬁig Pn?e Fr}ij% Og%ﬁﬁétgf%'ﬂ%ﬁﬁﬁégﬁgﬁﬁgwhe
E er V|h ce as t h@rdnRict b lthen@xeran Wal ssvjcetinieritgl rnged rrotr &iid i .cn Wa@Ohaether m ned
O?’/ " A|e +S)5lsiega%i(§tsgfte W[égé%h%: @ﬁq%\q?]llngrm% th\éar!a}éll?ocg.tieo%plse (r:l;[)tl éélgllléﬁ’ toapralqcri the in‘lgflrg\ n<u-,

amount available to the service, the balance of the account is inversely computed into the

Ine

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 cwrently 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

patameters;
14




of termnating the iteration wherein " Uo -& i &TS. he difference for the
iteration traffic, followed by converting the balance C, of the account
into the amount Uavail able to the service and the correspondi ng service
charge Al through the bisection nethod and updating them and foll owed by
performng the step 8); 72) selecting the service S" with the m ni num
priority fromthe S set, in the neanwhile the online charging system
interacts with its service control network elenment to acquire 16 the
previous traffic Lin of the user's such service , wherein in case of U
more than or %)eﬁl‘éé}lncé QorkddP pbwork Uihefl exttljaﬁ s Bk BhiaRbikG iNRIHE Ofsed ABnRY, €VI OUS
traffic of the user such Service in the usage times sfide w ndow, i.e.
U, *vy, remmﬁlg)aﬁmef,ersf mxdrsmwtme p&@netas wit kdsimescho tthye ab@teu(FWShg"Olﬂvaeéerfor m
the step 71) ds {t q atﬂap?nsfy{ge hbet ween t he paraneter
pr edet er ni ned? W‘aflﬂ?ea"%l?]s"i’ rﬁmretqﬁeé Q&P T B ST and is ranged fromO
to 1; 73) in3gasesa@f obine|Bsging hodterd hequires fh@hdtaﬁfetetshﬁ th¢ ahergitg mqueskue of the
previous trafflc of the user's such service in t[} usage, t nes Sl&

wi ndow, i .e. flowed by callipe a praffi mageegreigmehE U Higpte o ‘f‘ﬁ‘@ ABIEY , “assi gni ng
the total ”%Mﬂhﬁa{é'tkeesewlée%ﬁe@n service calling the rating managenent
modul e to obtal n the correspondi ng anount, rel easing the reserved renaining
bal ance, updat fhageid bep Pnfho tintic iwoth Uisfsupdvdong hisfory i lappedy Fidghegmigaliagouptn t he -
sessi on mana Nt (AL oug b set S,
and 74) incr gﬁaglla}ﬁetot ‘r}%e S%a alﬁégoca%? H(técogd)én ottgjlnﬂl;é S{rragsrs{g%%g%%ﬁ ?%{%r §r)I(E,?(ﬁﬂglt%r| buti ng,
fol | oned by pﬁff‘fc(bﬁrlﬁicmg:tﬁoﬂes&ﬂe\ps 8) in case of C, otherwise returning to the

step 71); chargi ng contr aof the sa char g system
Shvns The ohdunge GoB PabReSehnphie G0F e Settn biteRRhCndllef SR 0

nodul e by t hgr§eSSsaR: fréemtsiskivn ainehue £ 8 ésM@sidénig, sum fol | oned by reI easi ng
the anpunt avajlable to the service to a servjce control Qﬂ%mrk el enent ;

9) the said S@r Vi st mrasreeRet PRI Keate Mt rtat &1 SESIon S REt t° &Vai | abl e

to the serviqg..and.eadlauesvs Q%céﬂﬁ??he%sﬁ%séﬁbrpﬁedﬁ%&gﬁnm seR@df Mokag t he
step 12) in the case that the user fTerm nates the service usage prior to

t he decrease ‘Ufpetfmlmgetﬂraﬁtnw AY, einpveringgheaselsiylidentiy copesPydingite @ PEBlopess t han
t he predetern ned e r sequent
Session, 1{ ﬂgxge%ho?( &%rfgl% drggt th%J vaid st E’]ﬁ tﬂﬁg? Q’@ f? a{ﬁbﬁlﬂ atxi‘ﬁb@ 'tlp

step 10), where e sal erm ne ue U, is calculated
based on the theiedsdeag'thepﬂeeznm&bmome chargi ng processing tinme and the rate of
the traffic c%

! (Erge oiotﬂe previous usage times of the user’s such service less than the threshold
Counr ranged from 10 to 20 with respect to the various service and set by the system, the

initial amount 7 available to the service is assumed as ¢/, = U,

it *

assuming (/,, as
the initial value of the traffic pre-determined by the system ;

34) the previous traffic of the user’s such service ranks as (/, ../, in the order of
time, followed by recording all of the super-long traffic with U/, > U, , and setting

max
v,=U,, » wherein O/, is 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 Size is the size
of the slide window which is predetermined by the system and ranged from 20 to 40 with
respect 1o the various services, by assuming £{{/) = Zi:lm U, 1 8ize incase of £z Size,
otherwise assuming A{({/) = Eﬁul Ul k;and

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

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

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




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 remaining anount available to the
service is less than the predeterm ned threshold value U so that the
charging control nodule obtains the traffic Us, |ast assigned to the user
Wth respect to the session identity fromthe session nmanagenent nodul e,
foll owed by calculating the current pre-allocated anmount U available to
the service, = max{U'," * 0, U } , by the index backoff algorithmwth the.
t hreshol d asshargenly cdriespopllingo ts idithe ahdune Shohithbishie Gl sérgicd dveorping todtét er mi ned
nininun1annuntﬁavaﬁl?bLe to the service according to the service
characters, 4%05B"H®%He pre-deterni ned backoff index ranged fromO to 1,

wherein in tBeraRibdlagtel bPhe a@bh®GRinbi@ Mhaf br dgha tStbsadidentreet /atvhick
available to the service is conmputed by the index backoff algorithmwth
t he t hreshol &, cogighdéhpay dherspaice Prggeurseiemipgthstt®ds as fol low 101) rating the

amount U, avgi [rall 8148 (e oSREUlSG iR hRe SREY Feathar 98 14k,
foll owed by performng the step 11) in case of At |less than or equal to the

bal ance C, ofhahheeqelctodnthe thrdsBA) of tp ecvin galanke predptenained Wethy sy Biguest , and
setting the anpun i

avail able to,the service int
per f or ni ng tﬁ@”?f@ggTi??mPﬁqgﬁ%gm8¥m6fgffgmgwgt%Hé%gﬁﬁa%ggggéﬁgﬁf% service
char ge M nor ehdsbafe idezchakdioeel 5. pedbrmiifiahaepdunt, and = U'," rejecting the

current service request and setting the traffic into ro ol.l owed b
perforningAtﬂéﬂgPé$ﬂTT3@%Q%%mme4$gﬁH“§g?%gﬁfﬂpﬁéa§@Féfﬁgac%aﬁbgmﬁ/ n%re

than the bal apgesG hecas Cosl mANE diaimd &k "set” .5 ol PERLeNG clifan aewidat
available to the service in the way of : "
8§=15,,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, 72={Z, 7, #..53}, for the currently requesting service .S,
and the other services of the set 5§, followed by re-allocating the reserved sum of the
user’s service with the priority lower than /7 currently in use until that the balance of
the account satisfies the service charge or all of the services have been completed,

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 service charge or all of the services are completed, which
additionally includes the steps as follow,
71) in case that the service set S'is empty or the set .S doesn’t contain any service with the
priority lower than /7, taking the initial amount ¢/, available {o the service as the initial

maximum value, the minimum traffic ¢/

min

determined by the system as the initial
minimal value respectively, and “ ol min <U, ", 0t “M+86>C."7 asthe condition
of terminating the iteration wherein “ /- &/ win % #the difference for the iteration traffic,
followed by converting the balance (', 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) selecting 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




max{U, * 0,U,th}, and rating the service charge Morresponding to the
updating it, followed by performng the step 102); 11) following to
obtaining the currently assigned anount /1/2 available to the service by
the step 10), the online charging systemcalls the rating managenent nodul e
to rate the amount U according to the user's tariff plans, and cal cul ates
the correspondi ng service charge Al followed by performng the step 5); .
12) in case that the user term nates the usage of the service prior to its
remai ni ng anount available to the service |ess than the predeterm ned

t hr eshol d valha@raviops triflic Ugerof heasaris ewrh sewies/ i werdinsingawef e&é@ﬂf‘a #48 of he sai d
service control. networ l.enent. .r eppEr part r's
current ser vF%ugl ttoghet ﬁél%lsdg?fgheosrtﬂtulstﬁe‘gglﬁéf%llg E‘gwé)l%st%afeﬁr%n% glggse%i&cg EegU%ii d online
char gi ng sysieir tagesmactidy dindgy. t.a the ser rendvig iSh fropltianst Afidlowaed
particulars of the service usage, fqll owed, releasjng,the reserved bal ance,
storing the PhicGENEE AT igm 'ﬁ‘f %{%Hl&' “fqﬁ?emt KedREy 8?1b’e geéaﬁlf'/l?sglg,%etgﬁ%l ﬁqlf’ eratively
updating the %Bﬁ&téﬁﬁéd@t&lmiﬁéﬁlfb?&H@%}Qtéﬁﬂa@fthetsk}eic@%ﬁ\ﬁb@&iﬂ igriabd fr@m 0fo user' s such
service in tﬁe usage tinmes slide window, so that the current online

char gi ng pr od®sa ciss of dfplest en tha g -faldotgprivatistisryalus efhs PAYS (8¢ REMENI i ne
char gi ng net ,.0 r.ese I [.ONG:ad N i d7ss 3)s +t,he initial
amount avai | ggeﬁjé %ugﬁ 'Fﬁg&ge%v%ehﬁg@qﬁggpsrhg% &’{’%ﬁ’;ﬁ-@d g‘t%:glr?”ﬁi )r% o the
average of t healpraing dusnonaff the moficyt vdgnisshe wabrdhe dar vie de spivice hé,.usage
times slide window, which is ¢ t.e nd iterated.. ‘ )

assumi ng t he C%E\[}%gr ‘g&éanB? m@ﬂ@“ﬁ?@%@ﬁ% Qt"%’é Bi éh%%%rgeglﬁﬂfﬁgiﬁ%%{ Pe%af"ﬁéggése of the

previ ous usagecitvtdRHakingfbalahe, usiaingsthsincdimaien vt te usiit o fhisi sagiok ix@gunt |
wherein U',,, is the initial value of the tra&j%c redet erm ned by the
system and CBENP TRPEeERt gk HHdertiPatidecrox g au e ﬁ’ﬁfﬁt ‘8 20, and

predet er m nediPyclehidoSNStRFe S33) the aRKiMeshIBG: RinewiSkisuting abfidveedafy t he
user's such service into Uo, U’ .in the order of the tinme, followed by
recording al [petierening fhrsten| 8 epaserokf € 2 Mo apibaipe Friprensto gkdeBduni ng U, = Um
wherein Un, is the upper |limt of the traffic pre-determ ned by the
system 333) conputing by the fornula E(U=Eo" ,1 k , and iterating by the

formul a E (U)8 th(hdygingkeontrikingdule of thy siid dnlre dagisgofstmheavey dyianpanusage
times k of t ha%aiya%f%rto alessgr(\:qb:e s Ie%t:essigr(f1 Har?JggrrIle?lgm(c)‘{ﬂllljenlgyﬁheske‘és?on; 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 recé:ives 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/,,, *0,U,

feast min

}, by the index backoff algorithm with the threshold assuming
17




334) in the case of the previous usage tines k of the user's such service
satisfying k Size, conputing by the fornmula E(U = EkU, 1 Size , finding out
the user's recent service usage habit based on the user's recent service
traffic, and approaching to the original forrmula through the iteration
formula E (U= (1- a)* .8(U) + a* tl kunder the introduction of the

forgetting factor a ,a = 2-"" , resulting in the fornula (1) as bel ow
indicating that the previous traffic with the I oner history contributes
less to E(L/), 8(VU,, =(1- a)."""E(VU),,+ + E (1 a)"4 * a* U wherein

n?_. Size, a(ZR- Bt thresheB! which isthy ererdeing: momppBEn@ubavagable tprthe ) - 2 4+
*U'(1) . FIG 4.is.a aph _show ng pr.ababi] i di -1 j : ction
accor di ng tos?ﬁﬁe8ﬁP§W§t%ﬁ?ﬁg?ﬁﬁcﬁgF%%dmﬁage%J%%X?%gahgggmékgﬁé%#?c in one
exanmpl e. As shQuifidmo B IG wherGRt ting the step length of the traffic into 6
sec, and the upper |imt of the trfffic into 9%8 seg t?e probability

di stri but i on ibfibe id sePbposafig i thegpubsepent tatfie avalhls, g 8\ VA% ;800
times within LRed SOMRE ARick PacRBit AbARE BYth HeahiesbldC fhickAREher it@ideomRUL ed
average of the previous traffic of the user's such service is about 125.8
sec through tstses ssdellvsd of the present 19 invention. It's distinctly

i ndi cat ed by e obabj | i Ly di A i he ki iyl raffic of
125. 8 sec whﬂ@ﬁ Pgﬁ%ggfg##%béﬁe§g+%ﬁgh%ﬁﬁggﬁﬁgmghgﬁﬁé%}g?%g(%gggéztisfy t he
user's curr erblidved g ptrfdrminghie: ypapdidpinichsetof 4aber than0yequahtoghenhetenge. & he
present invention provides a online charging nethod and system which
pre-allocateéﬁpﬁ§“§WHunt avai l able to the service according the statistical
val ue of the jpRENjeotg the @kbitGe@ke tehtest S04 seing Hehmpen uidleblé b thherusage ti mes
slide w ndow, wherein allocating the anpunt avai|able to the service
through the iipereRdhiovsdtraaienmptiesenildrcane Eonbutation of the initia
amount avai | aheid Qisd BethS §ENVicE BhaR&CAN B hat Ghel A&t AL 1 81 ih6atcowia| el of the
previous traffic of the user's such service in the usage tines slide

wi ndow, and t He=&anputietiing thegfrranhesrderemet andsettipgipe religbioge Bdove! t he | ast
assi gned anmount avai.| tQs. service in the current session through the
i ndex backofﬁ%ﬂ%ﬁﬁﬁgﬁﬁ%sgﬁﬁéhﬂgting the priority of the service according
to the usage Di) trheassysthenervies chirgelohoredeh tieebalaneee G, of He asspyntepd f ol | owed
by re-allocati he amoynt of the ney.for .all, _the .seryi Lo, u W th
the priority egghbhan‘Pﬁgpgo&wtﬁﬁo%ﬁr?éﬂ?gyt?egﬁegrgé §gr§§cg@ys§Fas to

i mprove the utild gatfprne,ratp &k rithe tiedbeics@nigt etvorrepadingeo haugiatie iof
insufficient balance in the account to pay the initial traffic available to
the service. fPoHowethywrdemitedhe YRdBpove i npl enentation, the online charging
system and nmet hod based on the user's traffic also nmay pre-allocate the
initial traffic available to the service according to the statistical value
of all the préNifdiesvitgriaphtiiping fhechreentls assigacd smepnt deppiladie 1o e sgKst B Pre

initial anmount, avai l.abl i F di i std gal val ue
of all the prg@fo sﬂ%ﬂgﬁp%gmggﬁi%g&ﬁ%%@$2%§8% @%?%%%E?ﬁgﬁﬁﬁﬁbﬁ%hﬁg t he
initial anountmeynaill; alebelingao tthrensetyr taiilf @laac el cilomigtet Gretcheesgerding seivisal  val ue
of the traffic int formof the average, quantile or statistics etc.

Wil e the enb&@?%ﬁ%ﬂvkHng%@“WQWP%ﬁgﬁg% ects of the present invention that
have been desgsyihgske Mabitk Riger REGh&ALY @6l udapidfeiiEERivRE pHSY, 10 itheseinBkiambad in the
art will understand that variation thereof nay al so be pogéibLe. The system

and net hod degetlpblet therervise desatben hpprdetcaBnes pissholerale niér 1B SFHEF™t he

service stati gl es is_%Qleg@&%_g@ MRk ket deont 86 QoA GemehhRpdrR IR YaktRBladsS
entitled to protection wthin the full scope of the appended cl ai ns.
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 stafistical
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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20 dains PC27CN2009/001150 WHAT IS CLAIMED IS: 1. An online charging
system based on user's traffic, including a charging control nodule for
realizing the online control based on the session, the incident or the
service bearing the charging types; and a rating nmanagenent nodul e, for
converting the traffic into the charge according to the custom zed tariff
pl ans, the discounting policies, the traffic, and the related tine
information so as to realize the rating function, is characterized of
additionally conprising a session nanagenent nodul e, for managi ng the
session information of the said the online charging system providing the
judgnment on the repetitiveness of the session, saving the infgrna i on of
the amount a\rsAdiisien @cqoplineie taeernlingeharging gpeliod At 16 PIssERHnBELt Brhe §di ¢ or i ng
the session, yang) gdealiidUmphndiRylin6e QVRE bR FSSH PNa1REatdd Redrdlhd o @e SESSI On;
a traffic manageénent nodul e, for nmanaging the information of the history of
the traffic foragusiiht predaetiraier ofitheaiserrseieitsaivisr ingihe pesesines isidei vind gyt or nat i on,
al I ocati ng tQEi F%%QHH%&%EE%Q& mﬁ&kkpe service, and realizing the
managenent on a6 aﬁlng t'he” F'eServe, wherein the said statistic

i nformati on gEfessmip thbavahgat ofsthe pabiovalffic of £118 -pf eviiouse of afthec of t he
user's service in the usage times slide Mﬁng§M/onei$ tPRﬁkfthythﬁ f orm of
the aver age, PEHRUSHIZEIHNIE #Gf e NEer & FUR ST LU ING ot § 1445 VARG "a “pal Bnce
management  mMgukiga falhc BRI Hafl phdd@eidea s thel sidt@, mad | id7Ofis thb ehresheld’ s
account, and dealing with the recharging and query in real-tine, so as to
real i ze the Nelpeigeasefiemdf e Hb rekmpdpermiay bsthers®nbal ance in the account. 2.
The online Ca%%ﬂe}(%g;sﬁnﬂ(??ﬁegfltogéﬁ'%c QP 1HSREr Ssubil @Jr\;ibecinﬁ‘)CQL@O[(ﬂl..@g_] teh e claim

1, is characte the said traffic managenent nodul e al | ocates
the initial ambuptthtomehidllerrdiiyoeconbnmed! He suphelops eafliowsslyipaf ¢i tlef t he
charging request servige jnitiated by t.h : | fathD 6 laRtbidi@qg @amount
available to™ gmggP%ﬂ%é“%éh"P’%%%tgvb1?%%H%§%%%g9§?é§%e ﬁger'slcurrent
service, thebgubksgament anount available to the service is cal cul ated

t hrough the index backogf | gorith 'tg;h@e t hresh u&. . Jhe online
char gi ng systémh HAPEIHRY Jgee?‘“@“lf‘r %% T 2actdrdi nad’%tlgel lﬂ%%gltg? %)ITU % s
charact eri zedgim £ Qay) t he (s ph A+ Dalraime easiBNRAE fRdhs wldUIngs #lof aralses t he
service priority _
such service satisfying Count < £ < Size |
334) in the case of the previous usage timmes 4 of the user’s such service satistying £ 2 Size
computing by the formula A({/) = Zﬁi‘m (/.1 Size , finding out the user’s recent service
usage habit based on the user’s recent service traffic, and approaching to the original
formula through the iteration formula ZA'()=(l1-a)* &) +a*{/, under the
introduction of the forgetting factor « , g =2""%*, resulting in the formula (1) as below

indicating that the previous traffic with the loner history contributes less to £(/),

B, = (1~ @) BU), yen + 3,0~ a) *a v 7, ( wherein > Size, g =27V

H-Sire +3

= (1 - a)-\?':f‘-l E(U) PERYRSRY + (1 _a)n‘ﬂ':f'“2 * o * (jnw.\l":ﬁz et * UH " ( 1 ) '

. FIG. 4 is a graph showing probability distribution function according to the online
charging method based on the user’s traffic in one cxample. As shown in FIG. 4 sefting the
step length of the traffic into 6 sec, and the upper limit of the traffic into 900 sec, the
probability diétribution 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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21 according to the usage of the systemresource of each service of the
service system followed by reallocating the reserve of the account with
respect to the relationship of the service priority in case of insufficient
bal ance of the account to pay the initial anmount available to the service.
4. An online charging nethod based on user's traffic, is characterized of
including the steps as follow, ~1) an end user initiates a service usage
request carrying a user identity and term nal paranmeters; 2) a service
control network el ement extracts the parameters including a user identity,
term n?I ]palrllﬂmtngf gt s aigghegeindicard PardBlobbRitiistbuties ons éhat thet ngiahbove
reques ol I owe initiating an online char uest .tpo an .online
char gi ng sysidg of 13 3?%@”§§P6P@ﬁwWﬁ@d€h@F6?%@“@@?8% n%ﬁdﬂﬁp'g PieS

paraneters o&nkgqmﬁgghgh@go&@gwgghﬁ76%IIomed by calling a traffic
managenment nodule to calculate an initial amunt Uo available to the

segv:ce ; 4) the said online charging systemcalls a rating nanagenent
nodul e to calcul ate serV|ce r anmount
o accor di ng 't 5" ES BsIRslh e R AT LG BARM LA TSR ik £

account is npeallédan tier anemutadwaﬂa:blet heths serviccecatiag ge wlstloahvaiw 'Pfsthenoug h t o
pay the service char Hce '

the s f d;
t he account P@VW@%QMﬁ%QEﬂF‘EG %QWF)QVEﬁdgagqﬁgg e %@e“ﬂ ess ﬁ%an or equa

to 6, the thpgshokthesdoud a0filablh @ Bedean@anriphtitencddteaunitharadaistigtfned by
the system the online charging systemrejects the current service request,
setting the ﬁﬁﬁﬂﬁ@“ﬁ@&ﬁﬁﬁﬁﬂ@“@dmﬂﬁgf%@P@?@btFﬁ?ﬂ”&@?ﬁm“$51¢6ﬁ@ﬁlﬁ

performng t bﬁueséfec'}@ ap%vaounraf'ﬁ oittn@us@laé RBE&fee & thd Ekﬂgeaﬁ&:@blm% wilow€sd than the
service charge A I's nore than 6, a charging control nmodul e obt ai ns

the set S of litkempgsionsf durshlsrucridrificoecading i dhe 155t assipryg amount agailaple £y om a
sessi on managege rs]é[rwgé);rn"ﬂ‘; éurr%rsltksssgolathg§ IhVSfRJ 1%de%%l€3ff%&g"omr C.’:Il(%atl}l@ @cusage of

t he system resource o e eac serV| e service syst em anhd

cal cul at es t heorstgbi/he geryied a(atidrdhyg loi tbd hsagp (FPth,e sPtem feRpree ofaph servigsrin thve

currently r eﬂyl?ls?e% Ifoq% (? {)y re-a‘lz'locatmg the amount of the money for all the service in use with
the priority less than that of the currently requested service, so as to improve the
utilization rate of the idle service resource in case of insufficient balance in the account to

pay the initial traffic available to the service.

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,

guantile or statistics etc.

While the embodiments of the various aspects of the present invention that have been
described are 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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and the other service of the set S, followed by re-allocating the reserve
of all the user's service in use with the priority lower than P, until
that the bal ance of the account satisfies the service charge or all of the
servi ces have been conpl eted, and subsequently updating the initial anount
avai l abl e to the service and the service charge; 22 8) the charging
control nodule of the said online chargjng system saves the anount

avai lable to the service into the s@hlthnanagenent nodul e by the session
identity, and reserves the sumof the anount, foll owd7EWXel@Egithg t he
anount avail@ble To fhe service to a service control network el ement; 9)
the said ser Bdrk P&¥wor k el ement receives the ampunt available to
the service and regul ates the user's service usage by performng the step
12) in the case that the user term nates the service usage prior to the
decrease of {.He mbinaéhaigig ssviom hasehumiserpiaic wolhdipe seiggsorte!l Pedde t han t he

predeterm ned threshol d .val ' eL 4 af Mgt ResauRsgauent step
10), wherei n%t]r Fleélﬂzsl%ﬁhtge %‘rh\éggéﬂgrro fn{%aﬁegﬁﬂﬁlﬁfsé%ﬂ%%ﬁhgﬂ vé{eue U, frsl cal cul at ed based
on the net detiaysingtthes:cnll b Reing hangimgt podde &s congertingbe wafllc intvdher cherge of t he
traffic consunptjon; 10) the new, unt, ayailable to the rvice.,is applied
for the user245§rdngeo sté‘i ESBPRF ct%“fggﬁ’t“r dte %%‘?W@P& p%'fcéer%’e{r%% tr?ﬁic’c%ngjethf’ hat the

- user doesn' t dfEaMinRahBrkditn SR\ LBz FRGRInYAREICK e clfaeb@iizRil Hlpdainonsly
available to the service is less than the predeterm ned threshold value U,
so that the eWaMgi"Ag control nodule obtains the traffic U "" |ast assigned
to the user wi éSPOﬁ ﬁ?xﬁ?ﬁ-ﬁen{ O%Lhig 12 GoRdeBY thed8fRfoh iforlb Mo 1he s 5088 bRlhe
managemnent moau e, followe y calculating the current pre-allocated anmount
/ 1/ 2 avai | abklerging syems povidipg the judgmentaon it repetitivgness of iy sesiien, saviek Mackof f
algorithmwth the threshol ] U he, Lhn eshal diophd is the
pre-determ né'gonrf‘lmﬁ?nrr?r}rnﬁ%mn%%un{ g‘%\%}}é{}r@ %%P%%%Qtaﬂgca%er%%ce accdrc?wgrﬁ{éo t he
servi ce char agtsession, aam deabng@sith the oprtenedetsen m thelilbaskadf | ndex ranged from O -

to 1; 11) follgwing to obtaini the currently assignhed traffic U by the
step 10), : thé %&mnﬁga&?ﬂla?fg‘?“ﬁble's{;’g’?%l%ﬁ? ??WQ%PQ? ﬁ‘%g”tﬁﬁn"ga‘éﬁr%‘%nf{é f?rrlt)d u?/e to

rate the anmowadyschadaid alhiftatnhg itkestSiedointenales anetafy thoarhdugt avaigables tari ff
pl ans, and cal cul ates the correspondi ng servjce charge At followed by
perfor mi ng t Hethssapics pnd reolizingfhe manseemeeht on wallopitiap the &pthvh dheeinthesalfsage of
the service Lkl [ Brhdien I66588S% Qi QTR Mk DevRIP Rt 3V @l @bbe to the
service to |l ess than the predetermned threshold value c';, the user's
current ser visewicasabheusag: tomyplidetvdodowamidn tohb insthe @18 e th¢ eeragd theradintifet wor k

el enent report etstgg ti@saéftni-aﬁf"!e%rfs of the user's current service to the said
onl i ne chargioﬁ sysst eni ana’ 3) the said online charging systemrates
accordi ng t o dthenahmnegeriht molt foaemagng the badcgpihtonsatiamdf thdweseeactduoul ar s of

the service usage, followed rel easin he .reserved remnini ng 23
and %eaiing w!th 818 recharging an% qug'y tm real-time, 50 as 9) rea%ze e mat%gement 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 charging 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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bal ance, saving 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 tinmes slide wi ndow, until the endi ng of
the current online charging process. 5. The online charging nmethod based on
user's service quantity according to the claim4, is characterized in that
inthe 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 user's history of the traffic by the nethod as
foll ows, 31pccoidimgtte dhef hgoahtgensen reroded of el Favighe BesyyemsHigiagement
nodul e to determ { roperty of .the prese i ad t a
session i den#ol PV?ngSrf%\%tc%engseeslg%éf)vﬁ oﬁ%ﬁ%@%@%ﬁtﬂtﬁ%gﬁfﬁ t@"!ellg S ﬁl?ﬁ#ﬁge sai d
sessi on accosdaivitgpliditt hecapabbimaifivict dilatchel thegeesit thyayalhé oo pmgutthe new
session identity to a new session, followed by performng the step 33), or
queryi ng t he *&das BihS 9IEi ty corresponding to a previous session, followed
by performng the said step 10) to assign the new anount available to the
service to the present session; 33) in case of the previous usage tines of
the user's sdchnoaking charginggucthaddmsedins ushirsdeilist i dyanieized phingudinghe of 10 to
20 set by thgteﬁy%tﬂg{g\” the initial anount Uo available to the service is
assunmed as Uo = Um ,  assumingas the initial value of the traffic
pr e-det er mi néy abpyend heer Syitidtesm ser@dy uiabe ropev twusgta ekf identigf andhigryisdr ' s such
service ranks_as tle_0,01. .14 1 in the order of tine, followed by recording
all of the sdféFSng traffic with U, > 14,, , and setting U, = Umax ,
wherein Um, 2) g stRRe Wpmel nkiwdiki el@fent Beracss aifef paeanprea- idebdiignd ned ideittgr di ng to
the service character by the systenm 35) ,éonguti nq t%}e aver agtelof dt he
traffic for tHBIRbRAEARCIS s FrAEPAURMER UL Jeeenst 5 thhoyg waeyr ofipieds) i ge
W ndow by assymiiinEld dfinEbvathilg régbd & dnrbnlfﬁfé%ﬁar(?ﬁg ¥st8hze, otherw se assuning
E(U=4. 1k , wherein Size is the size of the slide w ndow which is
predet er ni ned) By sHhé oslnst dwigingdsyplamarsdvifes din prormetsry1of Wiethereias JeEsit o t he
vari ous servi ; d I ' e, Bl t Uo
available to fft&lﬁ%wge vf%@g EF)trtr,‘qufigl + ?E?éd)e?g\l/}\%&;%eﬁ&?w?a% ?dhg{ ltgallljﬁlglf 1?rglrjlwt;ki ng
E(U) as the iavdkpemndbnterwicr;i able. 6. The online chargi ng nmet hod based on
user's traff Iﬁth%%acl %ﬁﬁn@%hérgmé Qy%tegllcglllsn; rg't’inglmsanagement module to calculate a service

charge A7 corresponding to the initial amount (paccording to the vser’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 A7, and . is Jess
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 petforming the step 8);

7) if the balance ¢, of the account is less than the service charge 47, and C, is more
than &, a charging control module obtains the set .5 of the user’s current service in use,
S'=15,5...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 priorify listing 7, 7={7, %, A../}, 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

safisfies 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




24 characterized of, in the said step 3), accounting the initial anount
available to the service according to the statistic value of the user's
previous traffic of the user's such service in the usage tinmes slide w ndow
or in all, which the average of the previous traffic of the user's such
service in the usage tines slide wndowis accounted and iterated as
follow, 331) assum ng the average E(U) of the previous traffic as E(U)=Un
case of the previous usage tinmes k of the user's such service satisfying k
<Count , wherein U'", is the initial value of the traffic predeterm ned by
tﬂe system @&ncheGhuningi ®ntidienddnleeshibd daidf ahlire cheagiwelysfemowﬁoth@ emP@t set by
the system 332) ranki the previous traffic o uch ,service
it (e U agniave G havles PR PRk S ey Wt SRaiRaTHTISE 1 ho
super -1 ong trr@fnfvésc’th@-ﬁﬂ‘n SSRUAFR NG, Bllowed WEERInD tHaMourit Svalliige M@]Ii):ed’elvhdem t of
the traffic pre-determned b t he system 333) conputing by the fornula
E(U) =1: - 1k ,ﬂamfr‘meép%tfqlnﬁw ie}cﬁ‘fﬁ’éﬂtforrmla E(U=(E(U* k +,)! (k- +1) in

the case of t9E FheRhi VSEIQH§ c&lﬁ%gﬁet&rbrmﬁaﬂéntqmefv&ethﬁ SBEunb adi B B Ql'ievéeﬁﬁ?ce

sati sfyi ng Count < . In the case of previ ous usage tinmes k of

the user's sucdhr@elam the ugat pg iy ms@el(oyslezfemunmhqﬁtﬁmllﬁbmblyﬂ qasechet rerngtra E(U) =
Ex-1 Ul Si ze

user's recent er{"r“? F ﬂ‘(‘j‘ ngﬁ%‘gsﬁ’bﬁp‘?’ 6&¢) h{le Cgecﬁease £ ?tge 15?,?%%% F%ﬁ)évﬁﬁ?ﬁz&gmﬂ%ﬂ : EZ

iteration forsgica ttEle(siJ)han ¢hk- pradeternifdd) threskald* Valluéu@deroﬂﬁeln\&sa p{trfoﬂnﬁugtﬂneon of the.

forgetting f aéﬁlgsggluegtl step 10) _wherems Hlletsglggprédgteén?r%d fﬂ?resrﬂuld valg U S czﬁcu?atéd
based on the netdelay, the online charging processing time and the rate of the ftraffic
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
{/,, 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{{/, *0,/ 1}, by the index backoff algorithm with the threshold assuming
U,.. as the threshold which is the pre-determined minimum amount available to the
service according to the service characters, and 6 as the pre-determined backoff index
ranged from O to 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 Z/; available to
the service according to the user’s tariff plans, and calculates the corresponding service
charge A7 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 usei’s tariff

plans and the particulars of the service usage, followed releasing the reserved remaining
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- a)E(UYE O arl *a * ci, ( wherein n> She, 0=) ,,.-jize 4-3 (1 a)
nre-1E(U)"Thsireil 1- - a YtF-2 * a *a * 7. The online charging nethod
based on user's traffic according to the claim4, is characterized of, in
the said step 7), in case that the bal ance of the account is insufficient
to pay the initial amunt available to the service, allocating the service
priority according to the usage of the systemresource 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 bhakgeawig Bt inf@atiduenf S@fficifaese @rentcomiod, evddkrativgly ehdatioppri ses

(Do, SLepe, &5 oL o, Ty SERERLIB, Ll PO G S0 3 SRRl Soeen'

Weinitial
amount U avaijlRigiolOuntinBe SR of Bie 8§ rchi\@lihdVhirkiah prd&ess. maxi mum vaI ue, and the
mnimmtraffic Uby the systemas the initial mniml value respectively,

and Yo - Unn < wherein 00 -UmMmis the difference between the iteration

traffic, or Ig’.'ﬁ'h% oﬁlin@'cﬁi}&né LEhat li)a%al O%ngei,r@gerﬁ%ﬁtfltp&coraiﬁé ‘Jomilﬁﬁ, is

characterized in that 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 user’s history of the traffic 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
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 avallable 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
Cownr with a range of 10 to 20 set by the system, the initial amount {z available to the

service is assumed as U/, =0/,

ane

assuming {/,, as the initial value of the traffic

it
pre-determined by the system ;
34) the previous traffic of the user’s such service tanks as /,,¢/,.../, , in the order of

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

max

max

U,=U,. ., wherein ¢/, is the upper limit of the traffic pre-determined according to
the service character by the systen;
35) computing the average of the traffic for the recent Size times with respect to the size of

the slide window by assuming Z({/) = z U, Size in case of 42 Size, otherwise

- Size:
assuming (/) :ZU U1k , 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 %y available to the service, &/, = /{&(0)),

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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converting the balance C, of the account into the anount Uavailable to the
service and the correspondi ng service charge At with the bisection nethod,
updating and performng the step 8); 72) selecting the service S," with the
mnimumpriority fromthe S set, in the neanwhile the online charging
systeminteracts with its service control network elenent to acquire 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 vy
dependi ng onciheteriel af, imths i stof 3% hsountioglide Bt mexniyrpilpistee ByViche syst em
and the service priopity. ranged.from.0 to 1, | f t.he set Sl
fol |l oned by ?@Pﬂﬁﬁﬁhéef%ﬁ%%ﬁrg?ﬂg ﬁgﬁgf8%“9%f?ﬁ$g?ﬁkﬁgg§§gmglgg%lFess t han
the y -fold of ubdpe tisgkatlidstwisdovwadrue abf wiittethg newigo ustht peiibnctradfic othde user' s
such service in the usage tines,sl%ﬂs W ndow, i}$. U'. <t%;"§ﬂo: U * vy
redistributi ARG ¢ b payice B dhepsnes dopsids wadergs agcoinfedppd ierpd as dollog, =4 o
service S'" eahlidging e £akbd g0 RN aE QRS fEEkUlse 210 -0bf dlimcatdie  the

ni

correspondi ng anount,” rel easing the reserved renmai ning anount, updating the
i nformation ofeviokesegedings & obtheppr's sebsenvishsafiflyiph et Se¥&f ot iindgentnt with
respect to the 585%LQ0 f&?%fﬁ%typredgt %'bg%e.tsk)&en{'%m taha if hatkdspbig the
service control network el enent of the sérvice Sill , and renoving SD, from
the set St, a#loke rddged femflOta2nept bhthe stsem; 8) in case of C, Al, otherw se

returning to e 71), . follow ng.to.increase the.bal an ' opof account
by aIIocatioﬁ&Br‘*] h e8HWPH%“%ﬁ5?6FﬁdE%€fWgH“%ggélébg%d§%%&§ %?g?fic

accordi ng toofdae of! @he Bllovied Bhacdeker hlzad o supenlonperaifi dnds bespmiig) ,

al l ocati on of the subsequent anmpunt avallgble }o tpe sery%c& i S, comput ed by
the index badkaf¥malb GBI Hmai ¥ HevRRer (i eERGTIC RIEFEH™GP hiBF FKEF udes t he
steps as fol oy condfiddy bRtANGHAE MOPRS Yy gvai dnabiletatih® by NBe $@mviace to
obtain the service charge Af, followed erformng the steP 11) . in case
of Al' less tHEA ﬁrE(@HiJng U4l Bathapwse of the grvipwaisgiediisnt:ol a9y sy ej ect i ng

the current %&ﬁ%&&%e&%&ﬁﬁ@tciﬁ%§§§%k9f C,, and setting the anmount 26
334) in the case of the previous usage times 4 of the user’s such service satisfying £ > Size ,
computing by the formula AU = Z'::L,I,:PU,/&lze, finding out the user’s service uéage
habit based on the user’s recent traffic, and approaching to the original formula with the
iteration formula Z£'(I)=(01-a)* E(U) +a*/, under the introduction of the
forgetting factor o , @ =2"""", resulting in the formula (1) as below,

# . . _ -l Sz
BUY, =00y B, e+ (0 -0) rar o, ( wherein 2 Size, a=2770)

M-z 43

= (1 - a)-w:“"l E(U)n-,sy;—m + (1 - ('}l[)‘s;":"—-2 ¥ o * U

n-Sizer2

Ha*l, o (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 serﬁce charge or all of the services are completed, which comprises
the steps as follow,

71) in case that the service set §'is empty or S'doesn’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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available to the service into zero, followed by perform ng the step 11);
103) in case of the service charge Al nore than the bal ance C, of the
account and = U' rejecting the current service request, and setting the
anount available to the service into zero, foll owed by perform ng the step
11), or in case of the service charge Mnore than the bal ance (, of the
account and > U',," , updating the anobunt available to the service in the
way of max{U, * O ,U6.} , and rating the service charge corresponding to
the updating, followed by performng the step 102). 27

maximum value, and the minimum traffic &/, set by the system as the initial minimal

value respectively, and o~ & win < U,

min ¢

wherein {70 -{/’min is the difference between
the iteration traffic, or A7+ > C, 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 47 with the bisection method, updating and performing
the step 8},

72) selecting the service S, 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, y depending on the relationship of the
predetermined parameter by the system and the service priority, —ranged from 0 to 1,
removing .Sy from the set .S 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, =U,%y ,

en

redistributing the balance to assign the total traffic ¢/, to the service S

[ "

calling the
rating management module to obiain 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 identify, releasing the new total traffic &/, to

e

the service control network element of the service .§

o

and removing .5, from the set .5}
and

74) performing the step 8) in case of (), 2 47, 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 ¢, <6, and setting the amount
26




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
U, =U., , 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 A/ more than the balance ), of the account and

U,>U, , updating the amount available to the service in the way of

U, «—max{{/,*6,0 .}, and rating the service charge corresponding to the vpdating,
followed by performing the step 102).
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