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TELECOVMUNI CATI O\I SYSTEM BACKGROUND OF THE | NVENTI ON [ 0001] The invention
rel ates t@diilohi4dg @ subscriber in a tel ecomu- nication §tEHRNARM
particularly to illing a subscriber in a nmulti-provider envi- 5 ronnment in
a nmobil e conmuni cation system The nobile comunication sys temgenerally
refers to any tel ecommuni cati on system which enables w rel ess

comuni cati on when users nove in the servjce area of the system A typical
nmobi | e comruni cati on systemis a public |and nobile network PLMN. [0002]

Tel ecommuni ARRANGING SUBSCRIBERBILEING N TELECOMNUNICAHON SYSTEMa

mul ti-provider environnent wherein access is provided by an access op-

erator, tel %g‘%@%&t&rﬁﬁgwﬁﬂ? [Gior and actual services by one or

nore servi he Case particularly in systens called
third genera- tion [0001] &hednuemticratelaestydiiling a sulwderiber in artelesosahurobi | e
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SepaLat’Eﬂ y. toﬁaSrﬁummevidw‘ehd&onﬁnbael/\med@asaomess ®ipnd\dded tyeam ecoesk opbut
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were the ZSSaMGmpltovmlmsaTbls is tbmasemarit@lanhy by aysteos catles thirdvgrnera-
operator al gg, t?hc%tjﬁ% E%mﬁi'@éﬂﬁfn‘ %teﬁ@ Qﬁazz"afs é?fun‘i sélet’n\ﬁbﬂé RBhruees. 1 n
ot her words, I f e servic pur chases e rk service from
the access Lpesaygem U%T%clﬁé% WTSeif%ft@?amgler ﬂ‘:@péﬁé‘?bﬁg%ﬁ g (copyNUBEaT ng
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t el ephony ofies @ém‘ces[ 0801, Auskras b%téiéphdmw i®bi Dmecacrassi netiook usyaliens
Senom 19 B PR e BB TR O P 3 TR B ReS
prepai d subJbefetanibei sevetaldakephety ioperatars, fomexarpienyhich pravidhEheEhai d
subscrigyi ogeRA. YRHBH 'the RRcHSEBperator is not the telephony operator, both opera-
tors typically collect their billing information in their own networks and bill the
subscriber separately. A service provider itself does not maintain the network
but purchases a necessary network service from the network operator, which
collects billing information on behalf of the service provider as if it were the
25  network operator's own billing information. The network operator also bills the
subscriber on behalf of the service provider. In other words, if the service pro-
vider purchases the network service from the access operator, the access op-
erator is responsible for collecting the billing information on the service and for
billing according to an agreed tariff. The telephony operator operates in a
30 similar manner if the service provider should purchase the network service
from the telephony operator.

[0003] A service of the mobile communication systems becoming
increasingly popular is a prepaid subscription. The prepaid subscription in-
volves no billing in arrears but the account of the prepaid subscription is

35 charged in real time during calls. The prepaid subscription can usually be used



WO 01/91445 PCT/ F101/00501 2 for chargeable calls until the credits in the
subscription's account run out, in other words until the prepaid anpunt
has beenveshausted. Usual |y, the sub- scriber to the subseeT/plLoiooso1or
soneone el se, can deposit nore noney in the subscription's account. 5

[ 0004] The problemis, however, how to inplenent a prepaid sub- scription
which requires real-tinme billing during a call in a systemconprising an
access operator and a tel ephony operator,, which both collect their own
billing informati on and do not know each other's tariffs. For an end user,
it is incoovehasgdahlé calts amtibtree bmcbtemp%bewbsmnbamesaacdoaabrum woit,siapar at e
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[0006] An object of the invention is thus to provide a method and an

20 apparatus implementing the method so as to alleviate the above-mentioned
problems.

[0007] The objects of the invention are achieved by the method and
telecommunication system which are characterized by what is disclosed in the
independent claims. Preferred embodiments of the method and system of the

25 invention are disclosed in the attached dependent claims.

[0008] The idea underlying the invention is that information is
transmitted from a first network (e.g. a network of a telephony operator or an
access operator) to a network of a second operator to enable joint billing. An
advantage of the invention is that a subscriber is billed in a centralized manner

30 such that e.g. only a single prepaid subscription will suffice while the operators
are still allowed to set their own prices for their services independently of each
other. A further advantage of the invention is that it enables a prepaid sub-
scription or a balance-limited subscription to be paid in arrears to be imple-
mented also in a multi-provider environment such that the subscriber only

35 needs a single subscription while the operators are still allowed to set their



WO 01/91445 PCT/ F101/00501 3 own prices for their services independently
of each other. A still further ad- vantage of the invention is that it is
possi bl e woopsawi de both a user of a prepaid subscriptiorCERDIA0WSer of a
bal ance-limted subscription with the sane alter- natives to choose a

t el ephony operator in a multi-provider environment as 5 conventi onal
subscribers (i.e. those to be billed nornally in arrears). [0009] In a
first preferred enbodi ment of the inventipn, in a network of a telephony
operator, a subscriber is identified as a joint billing subscriber, i.e.
e.g. as a sowsqridesrfontbeinaerédces amcﬁepiarsilehﬂyrofpeaainoth:eram ahltéw@efeadbork

or as a suh aﬁ‘[t%ﬁgogﬁgsmleﬂh&l\ dtha it b6 lﬁle t%g%@tb%tﬁ%u ‘éepr% sidhgl e

bill. 10 Wh cri een
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net wor k ”Ogﬁatﬂlfestfbecﬁ%ﬁéesa @@e&ﬁw prembp bn| '§ rﬁ@lﬁRﬂBﬁUEF %Crl'fv%nﬁie'nk igig. The
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t Ih rredUSI n? o eyt aermé;lyoécn@bt ;Amoghmt hlmgpalzimbs[cﬁpﬂalm td ramaacmserrmt\gpd(l a
thir rerer (0] | In
dent i [ or 91585 4 ROGE 1S 8 o8 ihr s, VAP wan® BRRecee ' dHGe bl ' 10
t he bi 10 ngWhgenthief suhscriber has deentidentified ae aru@tnmlkng@@mcmﬁrcth%&nfﬁact
bil1ing infgr tﬁ%ttb\%robhl?hg%éi% % %Hér‘i‘nﬁtéa%“mb%ét%ﬁ( H@U@%f%hé‘%ceé@bb- node

of the access net ony oQper at or I dent.i f ? % Pr&b es a
billing cen@ﬁa@rr‘ébﬁbrﬁ|rB§Ié0r1~°df?|el:fPT billlig- tidechpiBions ”Pﬁ@ Mbingg he fQeRBT i on
r2 gcel vsﬂ Irth ébéfébﬁ?&aﬁm%hattﬁésacto%séldﬁéﬁ@tf)r@dﬁﬂﬂta&@ﬁc@érgbb@g ﬂ}maw ment s
is tha e vitab 0 accoyn eci,a ing a
bi | i ng pr%@gﬁ&fnt EP&@\O@\P%‘J’P %eg‘b[”b?jﬂ?mﬂé% %t i on
I s now descadlmdage oﬂlmeembteﬁmeht |srthebnrtmable:ma prepaidt Subspripfien aad an
enbodi nent s . i ch
fo012] F g Er kS Al BiElifRel RubSERERIRR b Afted S B bBrarg i M, 70,
[ 0013] Fi gureal ﬁmesuang|ag1r@xtrem@ydigh‘gslgnaumg\}@acg afirst pr ef er red
embodi ment of the i AR 193 selBnd Undtd drdbdiEd8d/MBSiments of the inven-
tion, a globally unique billing identifier is generated in the network node of the
20 access network, and the billing identifier is transmitted to the network nodes
which collect billing information, regardless of the network node being a net-
work node of the access network or the telephony operator. The identifier en-
ables a billing centre responsible for billing to combine the billing information
received from different operators. A further advantage of these embodiments
25 is that they inevitably take into account all special events affecting a billing
procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention is now described in closer detail in connection
with the preferred embodiments and with reference to the accompanying
30 drawings, in which
[0012] Figure 1 shows elements of a UMTS system relevant to the
invention, »
[0013] Figure 2 is a signalling diagram showing a first preferred
embodiment of the invention,



4 [0014] Figure 3 is a signalling diagram showi ng a second preferred

enbodi nent of the invention, and [0015] Figure 4 is a signalling diagram
showi ng avohi/sd4preferred enbodi ment of the invention. SPOHEFRILED

DESCRI PTI ON OF THE | NVENTI ON [ 0016] The present invention can be applied to
any tel ecomuni ca- tion systemwherein information necessary for billing a
subscri ber exists in at |east tw different networks. Such systens include
systens called third gen- eration nobile gomunication systens, such as the
universal nobile tele 10 comunications system UMIS and |S-41, and nobile
conmuni cation syst dA914kFigurand s sigaalioyl diggraemshevintg asesouspreBu®dand

systens ba 0. systens, such as GSM 2+ systems The
S&Hbgl é}gof@ﬁéwrﬁ/éﬁl Ribh oA

i nvention can ﬁp xed Systems wherein two sep ar1a
operators can oper d0815Triigurerd dsita slgn@ling siagsacshaydngi & thisd Rreferss ng

usi ng a 3GREIMBbMdntBfShE€fRventien. an 15 UMIS system based on | P technol ogy
and specified in a 3rd generation part- nership project 3GPP, as an

peci 1 at MR ARE R PERB RN LT INVEMEIGN and ™ hose “of the third
generation nobile W!‘Wﬁétdréé'erﬁﬁﬁ@&ﬁﬁm EarPBE Hpplibato adldeRomANGcaY
rapi dly; conseqguent addi tional changes. ?ﬁ

words and &St é&%ﬁﬁh@ @Fﬁmua’!%gﬁ"eﬁ ?neg% %ary PéPﬁP%Q @&%&h?p%ﬁs

are only irneasdee Uﬁferbhvﬁéfvﬁirks 80th tsystepsd iriaiide shsteme eatedothirdT Qen-
essential poi I nventi.on 1S

. . q
Which the FarRup gnopue sl BIFtBE AHORE , sER S the dRveishL PO BET o, "
ar CE! E d@{ uregmuohesioatione gyszin (M TS smdel Sed 1.t dred globite tosrotinigation sgstems

r I
i ts. rhe TmIRER B 8 Jat, éﬁé”’ 35 498040 BheSrehabespdBe |
i s obvi ous af@rem@n‘mmd systems; Rechaps $Mt2"t pestemst é_ﬁﬁrr&\pent&lns‘%ﬁrbélﬁﬁrhese

ot her funCtéﬁﬁl%danjf&éﬂ L!ﬁfsﬂafr% whérelh BR6 Seifira tléeoﬁéﬁa%ﬂsb@% idperstedSRie

e 1 et i o e ibe b el e ey SArEE A R S ot
t ransm1gsi %MW@&?steh@‘Bégéd lom #° &dhnon yénﬁ’d% stifiedlin ;a8 aenesstidrmyarn- A and
s colen ol e ke soonatady sna b ha D AR Blage
t he scope odfior th'eréti) pTIﬁGpélelcaﬁml oihmobile aoremsnicajien aysteres,pandishose an
access netV\@l"h1e°{hir%ng@@e%]t(o%%%%ilg%nﬁﬁgMc%gﬂszstems in particular, are ad-
vancing rapidly; consequently, the invention may require additional changes.
20  All words and expressions should therefore be interpreted broadly since they
are only intended to illustrate, not to restrict, the invention. The essential point
for the invention is the function, not the network node in which the function is
located.
[0017] Figure 1 shows a simplified network architecture, describing
25 only some of the elements of a system architecture. The network nodes illus-
trated in Figure 1 are logical units, the implementation of which may differ from
the described one. It is obvious to one skilled in the art that the system may
also comprise other functions and structures which need not be described in
closer detail here. In Figure 1, the broken lines between network nodes denote
30 signalling connections while the unbroken lines denote signalling and data
transmission links. '
[0018] In a 3GPP All-IP system 1, an access layer A and a teleph-
ony layer T will be separated, and both can have operators of their own. The
system 1 comprises at least one of the both layers. Within the scope of the
35 present invention, an access layer corresponds to an access network of an



5 access operator and a tel ephony | ayer corresponds to a tel ephone network
of a telephony operator. Usually, when not roam ng, a subscriber always
uses thaveane4atcess operator while he or she may sel ect P€ChEIOISI®PhONY
operator to be used. As far as the invention is concerned, the structure
of the access 5 layer and the tel ephony layer is irrelevant. The 3GPP

Al -1P systemis based on a GPRS service of the pan-European gl obal system
for nobile communica- tions GSM system angl an intelligent network service

i npl ementation according to a custom sed applications for nobile network
enhanced | ogcaesSANErator-ancha telephory [ahee cGﬁESpamﬂs tdha teleidhonarret@sM af-

phase servi 0 i th er al
and an i de%ﬁ?%epbg{]s/ %é?ogsggHWa\Pﬂgﬁca gﬂmé’u%g\s?rblggrﬁ&tg | f |§(':Ba§tq| on
uni t, det acthgbsamecaneess opgratpemdile. he ar shesm@y)ﬁﬁm ith tel@nbomhs@pe@ﬁqr i pment

UE general |, pefiRled. Ao dé”ﬂhfeylnﬂ?@ﬁ%ﬁ % a@néé}ﬁeacm@étra&um BRthaBdcde
subscriber 1dentification unit The subscrib dentification unjt EMls

a smart xarl@venped Bedslarhesydayenis ivelaveet- T*aﬁeéﬁFiP AR Srstem I5cha
aut henti cat bﬁ% GPRT béMite eitte P E@rop@@h@@balcsa/tst@ﬁ f@mﬁhocbiléhemrhmyeaand

Cormnal  coloBRCIN SueARREn ikt bRttt e aBEREntaTdT Alforihe
communi cat i tmmsmﬂtemmseﬂmpplm%onalfocmottllleuaetb\&)rh erﬂialmpbé logicnCAMELE @r-
speech. onl yonflcglle G GBRS 365 M BANA akEES51adesical, operating as

a service p portin arrying out driffer- ent
servi cell el at ed funfﬁm@ﬁsUSGITh@qlﬂlQmﬁnﬁdﬂEc@maﬂISﬁﬁ BB actyahigrAinaloandfansey-

eral differgah dﬁ@%ﬂcﬁ?@ard“%ll\ﬁ@%b@llé’d Mtfﬂsﬁﬁgé@ld%ﬂfﬂ%ﬁt%@gdhlf fae?ad}%l card

phone connecte ereto to provide a nobi connecti on r@_é l e f| rst
preferred ef@fRGianhthesetq.ia thmﬁ%ﬂoﬁc@@rﬁﬂfqbwyn%tﬂ g¢ r@ly{ grs

t e: th?n%/ | ﬁi’ﬁ[un]’c?/(‘dﬁf m;liﬁllﬁﬁg? the @cﬁ@ﬂiltémﬂﬁaltéhc% e §Gb$b’ﬂtbdr :?d?}ﬂtfrctaﬂ@m kinltF, a
call state contr uncti o ewa rol funct.ion

and an exect 8 éﬁUt?‘? ﬁﬁ'%@@ "fn'lcgﬁ]&@ﬁ oh & £ar W@m%@%ﬁs SPBO|
poi nt i1H ansa:nlheﬁ.fl ideydity aret weniish pOf@h)s Eth&didationnalgarishmal &and stores

est abl | Shegty aiflebfo SABAR £os0lng ek ahionon AR EATREASS bPthe

exarrpl e ron corres
i ntel li gentusen mmpmerﬁeThscacttpﬁldermwl cRnthsg epmqw@r@em capablgj afhcom-

end-t o- end Sfi'glhﬁdfeﬁﬂn = Q”r%bllé‘%oﬂ%ﬁﬁﬁl'céﬁ@ﬁ sgbfé?nt Wﬁe't@r&ﬁiaﬁ’%‘ﬁ”bhussb‘érh as

H. 323 and na es at user equi n ot her

words, the &isupetermingl ff@rtswﬁq&hn@ala Ph lwrbﬁewte@n@ahmfvaws RNISSFent 35
are reget ebgérafhﬁé ad 8 9ehjied pldiRra mbhp@@tmg lééeﬁngfaeforwryﬂ@@uﬁaﬁér-

gglrr})r la:'?:bl pg’htseerlv?&-relgteﬁafjunctlons The %rmlhal can glso be gsceodmbl%’uc(}r?mfrscélv1 'ng
eral different devices, for example a multimedia computer with a Nokia card
phone connected thereto to provide a mobile connection.
[0020] In the first preferred embodiment of the invention according
25 to Figure 1, the telephony layer T comprises, in addition to the actual IP net-
work IP, a call state control function CSCF, a media gateway control function
MGCF and an execution environment CSE_T corresponding to a service con-
trol point in an intelligent network.
[0021] The CSCF controls call establishment and is responsible for
30 routing, and comprises, for example, a function corresponding to a switching
function in an intelligent network. The CSCF provides IP telephony services
with end-to-end control. Signalling associated with the IP telephony, such as
H.323 and SIP, terminates at the user equipment and the CSCF. In other
words, the CSCF is the network node in which IP telephony user equipment
35 are registered and via which the signalling is transferred. The CSCF comprises
IP telephony call state models, which are used for controlling call establish-



WO 01/91445 PCT/ F101/00501 6 nent with other network nodes, such as the
service control point CSE T. The CSCF can also conmunicate with IP

t el ephonywa@ppbiseati on servers (not shown in Figure 1). TheT/€BCBIVONPri Ses
a subscri ber database, which logically cor- responds to a visitor |ocation
register in the GSM system The CSCF is re 5 sponsible for producing both

tel ephony billing information and service billing information. The
tel ephony billing information is used, agording to the billing policy and
mechani snms specified by the IP tel ephony network operator, for billing for
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servi cdOconSeryige %'I““Qdﬁ@ﬁfrdﬁd put @mpyPay-hysYpe frsisiant calgH apgordilg 9e

internal |y 4@Bheasib&dcen thdlsfé‘rﬁbémom&rsand\fheﬁlb@@éd?m‘erVIBo’thbltllhgtprbt:e-l s
ocent ral | 2SGeB ATh PNy uteted By<be sRvEE Ainf! PRt idthe teligent,
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cor- respongsgsd il 8ehAEe/ ld‘gﬁ: BAd ontrBl assdomted Iwmﬁmlun@eér\vmlﬁerém(b”éﬂncébe
UTRAN conpr

figure) COnﬁ@@?ﬁggeg%ary%tﬁ%@é&ﬁéﬁﬁb\ﬁ\%‘@orﬁqm %ataﬁ@@\%nﬁ%%g%%%s#@ﬁ: e

conpri X5 atrolaflinctioetisvonly adogical fuerctigNGnanil caneb@iintdmatiyrienpdiemedtss] modeB.

The radio n&iﬁ‘f‘é’%rﬁ \/983%. r/9111 Ia‘f‘trenm@ei 2 Aalft i@qm%n%ﬂﬁdecentralized and the re-
lated service logic can be decentralized in different nodes. Also the service
information can be decentralized in different nodes from the service logic.

[0023] The MGCF is an example of new network nodes provided in

25 the network of the telephony operator. The MGCF mainly collects information
on data amounts transmitted on the physical connection since the CSCF
knows nothing about them.

[0024] In the first preferred embodiment of the invention, the main
parts of the access layer A are: a core network CN, a UMTS terrestrial radio

30 access network UTRAN and a camel service environment CSE_A, which cor-
responds to a service point in an intelligent network.

[0025] The UTRAN comprises a number of radio network sub-
systems (not shown in the figure) connected to the core network CN. A radio
network sub-system comprises a radio network controller RNC and one or

35 more B nodes nodeB. The radio network controller RNC is a network node
responsible for controlling UTRAN radio resources. It corresponds logically to



responsi ble for controlling UTRAN radi o resources. It corresponds |logically
to WO 01/91445 PCT/ F101/00501 7 a base station controller in the GSM
system WwoOengh4Tonnecti on between the user equi prent UEP@nEIonioesolUTRAN
one RNC is a serving RNC. The main task of the B node nodeB is to process
(channel coding and nultiplexing, rate adjustnment, decoding, etc.) a |ayer
1 of an air interface. It also carries out 5 sone nmanagenent operations of
the basic radio resource, such as controlting inner circuit power. The B
node nodeB corresponds logically to a base station in the GSM system

[0026] The @dbasersiatinn zomml&%nnﬁbe@ﬁnaﬂewsé@mbﬂ eRrele ceaneakion bﬁziww thauch 1P
net wor ks | Pusérne({ungm@h@rﬂﬁ @l the OTRAN,: oAdRNQCriS VAR FNC. Tﬂecﬁﬁﬁf' SeS

a serving general packet radiQ service S supporf, node SGSN a

GPRS suppor ask&dhesBorpde ModeRdado Hipeass @st\ng rQFéi'”@-ngg %pl@)ﬁl{;ﬁg s of
anot her tyg@d uﬁm‘éhtaﬁebSdm@,, dtf@y ammérrl’ﬁ@f airhalr inesrfguek It rdstesaridd0dd] The
support nodes

on- 15 nect one
et vor k 3 notoRGTANSGETREL preanians of tnd bafly ThiTeegirdth auth anedudiith g
GGSN f unct i innat circus power.al s BoeogdnedeB I doyresponds agically toha basearatatiost wor k
node, in V\A‘lInCtHeC‘é;’éﬁl %)% rlplackbone network of the operator is unnecessary.
Logi cal ly, hovvever nodes are different nodes. The IP te- lephony is in
practice invisible [0026heThe satntnetwerk kN canebactamnaectedde exernzd nalpport

nodes SGSN @Bﬂ(lsegﬁbh IPW?etWBrﬁse'FEHHQHé éx%rrﬂ:ﬂélbf% 8 £0omkedre det\ﬁork N

transm ssi on certain service quality e|$ Lrenents (1 §G

si gnal 1Thg cq@@ﬂ%@%@é&mmgrgqn%almﬂqk@r QnSFrYI% %St%w‘ﬁﬁ%f“é e user
qu. prrf'nt daa até\hg GRS sapp dnerrﬁdgsoggsmm éQﬁorgbessésLﬂ@ﬁNbéf s@@%ﬁ«l HI®S. )
under st an vin S node I S o

25 serves th@ %5@8”%’%6 %en%'ﬁ‘?t ?JEt AUEH ?%ﬁ)gt‘@ drah. colnhorgepg eﬁt‘\g\'\%

net wor k of nddes. ceI | ul ar type, each support node SGSN provi des m)bl | e data

termnals, i.e. 24 M he
area of one or nor eﬁoﬁlTsh%l #W@g?&%&%&eﬁ?&ﬁésgﬁé& ﬁ?g}éﬂbﬁﬁt#r‘gl %ate in
col I ectiing hesteiy @ diackhene nebmorkn(nohshawods shedigues )k It istie bsaspieddbat di ng

to the firs{PEeio Led GUs?@ fl%’cﬂld?i?ﬂﬁeé)ﬁaﬁ htsd Bé%ﬁryémhny%mme%@eﬂ f fanction

simlar to the service swtchin unctjon 1n an net wor k.
[0029] The &HRS @%tw%yogﬁpﬁbwm%&ége c%r@a&bhﬁe%tnthe%g?q& KPsFatppis
systems ext ghfédedsary. h_ebgﬁ’ﬂ@ WV, tHiebdas drBediffBramttnades. IThe IFHe- GGSN
can also be C%BH)?CLE; G,’ﬁ' pdrécr:t?é:e n‘KHSIBIeatop{h'evgfeme MoR o%nt%engér\émﬁe work 2For the
20 support nodes SGSN and GGSN, the IP telephony is only a PDP context, i.e.
a transmission link, with certain service quality requirements. The signalling
associated with the |P telephony usually ferminates at the user equipment and
the CSCF, so there is no need for the SGSN or GGSN to understand it.
[0028] The serving GPRS support node SGSN is a node which
25  serves the user equipment UE located in its area. In a packet radio network of
the cellular type, each support node SGSN provides mobile data terminals, i.e.
the user equipment UE, with packet data service in the area of one or more
cells in its service area. The SGSN can participate in collecting billing informa-
tion in the access network. The SGSN according to the first preferred em-
30 bodiment of the invention comprises a function similar to the service switching
function in an intelligent network.
[0029] The GPRS gateway support nodes GGSN connect the op-
erator to systems external to the GPRS network, such as the |P network IP.
The GGSN can also be connected directly to a private company network or a
35 host. The GGSN operates as a router between an external address and inter-



35 host. The GGSN operates as a router between an external address and

I nter WO 01/91445 PCT/F101/00501 8 nal routing data (e.g. SGSN). The GGSN
can partiwopatr4in collecting the bill- ing information oPCT/HRB1ACOESS
networ k. [0030] The hone subscriber server HSS |ogically corresponds to
the hone location register in the GSM system subscriber information for
each 5 subscriber being stored therein permanently or sem -permanently
such that the subscriber information is gonbined with a subscri ber
identifier, which, for exanple, is an IMSl in the GSM system The CSCF of
the | P tel a@iooytimgetdatave.y. BE&SN). Sihgn833 M ganoparticipatenirt oolldutingiSBe Hilp031]

I n thga fi rjﬂgErﬁfgffﬁéﬁ&%ffﬁkﬁog#&%@tne?%@ge I nvention, the access 10 network

conpri ses ce con unction EAfor billi ng prepaid sub-
scriptions. This nd0A80k Thedeomespuhasribee seorerbiiBEi legically eoreesneads et wor k

node of a ttHéri%nﬂ’%!cfdé’tlgh r@glsfcé}r |n'tﬁémesgfshaﬂnpé&’décﬁi%r‘iﬁfoﬁn@t"cﬁpfﬁrfba%ﬂrV' ce.

The event to m an account repai d sub scw gtlon or from
the sub® sEubseriber bging,stared Jhetain ireraansatly qrnS%mi—B@%an%ﬂ ushbdRsari |y

by anyt ?Pa[)tﬁe]s@b:sehﬁéﬁﬁ\fé@néti&l %Céérﬁbmbﬁf\flﬁh aSgutlyédﬂbeaﬁd@itIﬂer bwhlchh&)r
account / subscription c or hilli services,

for vari ousSM ?n @0 ﬂé@%?gﬁ'sfw Fm. é'n}% &gcﬁﬂﬂgﬁ:g; telEPhaRy fiet- st

pref erred em@dxdiamslgnfallhi@econmnbnm;the HSSs as- sumed that the subscriber
has a prepai d subs t t he
operator of the acggggtlL&nt\/\%q[{w&ﬁ?@ﬁé@m{?og ﬁ%ﬁﬁ'\g%]t@‘ﬁ r}%;\ at ed
cont radfs wietworkocosipsiskers sepacexcontsol f[h‘@tlgérQSEe_ACfQﬁthHihngIﬁQaldt wbr CSE_A
may conpri f]sg: @Olr)]n§eTHIsCﬁeﬂmRQkCndc?c%S?ﬁéﬁgr%%lé‘”fBP b‘ﬂﬁﬁ%%g‘ﬁ g14BS6é 'ePheiWQr’P(

services a trol assoclate he service

necessar Ll'g‘q bases
for the serRadeoba thirdopadotiieerfor instancejthenprdder gha RIEPIIdceeViss: rihe
function i soytYo del mméd;erbnf aﬁ@cb@nntaéﬁhetpré?aldb@bgahpfmlokYromrmeegwu ed in

diff 25 t tral d
and the i Siriod O & bsripBon 1 brpaid hiafears in SotPcassatihyr ERY Mesiss
Alhso t e sere}ate@ to mfﬁ@rara:ta.raltbe@mrcsmvia:e atealie iut the aedowmt/sﬂ:bfst:aptam calmdbes from
t he service er

however, ﬁeg’g@g?dhg%gp g( r{c{sr{zftseéggg%ﬁ < ?gaﬁw@@t ﬁg{ﬁb% tt%ﬁa%ég%% lf@ﬁe
prepaid subsgr eptanomerceadoothet firstiptefetred rerokedinBmt frthei inyentiad, ilbis ase

| ocated in &ipReg afEt ﬂ'?é Eﬁﬁ&rlﬁ%‘ﬁ%as[ Qg&%gah G@é&@heﬁﬁo'tﬁeaoﬁ@rﬂﬁfr%f frer m

whi ch covers services from he stan vol ce Vol ce over IP Vol P
to mul ti meciGeespgatwark and thagnegatppoaétﬁ% acowscaemkviruaﬁm hag wélatesal

t el ephoqy. Bl!ﬁng-fiélattéd)'&ohﬁaétféamkll?IPQéI@Bhon?@perétb% aey SedfRCEoritasl fast em
supports Ot er C%%p A (r:’r?é)} 88rsnprise ar?l serv%e Ioglc associated with prepaid subscrip-
tion services and control associated with the service, and necessary data-
bases for the service or a connection to the databases. The service control
function is only a logical function and it can be internally implemented in differ-
25 ent ways. An alternative is that it is internally decentralized and the related
service logic can be decentralized in different nodes. Also the service informa-
tion can be decentralized in different nodes from the service logic. In the first
preferred embodiment of the invention, however, it is assumed for the sake of
clarity that maintenance of the prepaid subscriptions' accounts and the neces-
30 sary information are located in the same network node.

[0032] IP telephony is a general term which covers services from
the standard voice telephony voice over IP VolP to multimedia applications
using IP data, voice and video in the IP telephony. In addition to the IP teleph-
ony, the above-described system supports other applications, such as access

35 to the Internet or an intranet. Similarly, an IP call refers to a call which utilizes
IP-based user information flow and signalling. The user information may com-



35 to the Internet or an intranet. Simlarly, an IP call refers to a cal
which utilizes |P-based user information flow and signalling. The user

i nf or mat ived ores4om WO 01/ 91445 PCT/ F101/ 00501 9 prise sPeEFBI/0Hf er ent
conponents, such as voice,'video inage and data. In addition to calls, the
| P tel ephony may conprise call-like services, which can be unidirectional,
directed to a group (or groups) or broadcast in a given area, for exanple.
In the I P tel ephony, nobile comunicatiorgsystens utilize new 5 protocols,
such as a wirel ess plication protocol WAP. [0033] In addition to prior
art neans, prlwseweragdmereat pemponkntshetel asnmpvieaeMideagmass aod@atank ity

of the pres n [
Jescri bg g |%mcl ld())rg‘ef§ 'IIQ t@oﬁ[écl%md@ﬂﬁ%x é&ﬁﬁh@bgﬂtﬂﬁé s'é%f:é'é‘%h@ﬁscanb

or, 4.
nore preci ske Uﬂl%ﬁﬁciﬂ@ﬁ%'ﬁ dyected;tred QF%%@rf%PUP@leLbrPﬁﬂﬁ@Stdn POIVENACRi | | i ng

subscri ber RAGxEApIE! BNEHE IR itsle hbhill Mbﬂ@rdohﬁrﬁuﬁlbaﬂb@ systems lﬂhﬁm aew ot her

and for%'”'t(gqtlhe s%tscrlber| acco r to .a bl'\b/A g tariff obtained by

conbi ni iyt AOPTQ'P:i SHEN 23 PAYEIGTS 2 I%QR%? neans for generating

a global billing i@38]flneaddition ftorpmairaastnmanag at bystederamdf itemetwotkhe

nodes t hat [ tod

syst em and tﬁ{)’ie% éﬁ%p%nltlh qge'{@ﬁ&fdﬁ%ﬁlf@gf tg}s prle§eri?lJ |ﬁ9e|fxlfc?r§b%ﬁn%@%eérf§e

addi tion, tios mp@rm@ctmgofmntlommgleswmepirmsﬁoseé@haéalf iBr cannectiag WitheFigHeasal

bi 1 i ng i dent Bf(’nejf #8%d Phorke" ?v'é%@et th Hﬁ)ns@' éltHé?gmbgﬁé‘tfbf io%rntl\'ﬁn@ta | east

one of the networKks. e existing net ser e

conpri s& prJ@é’és@UiF‘g subgcraepand tf%trae%mltmg ﬁ"?g i%r § Homy ﬁ@%‘\ﬂﬁ@ﬂ%ﬁe- of

the inventigherArd ¢happiay W@%@%@éﬂfbéroécctdfﬁingﬁﬁﬂfal Blliridh ¢arifh obfaimedithyon can

be carried out as a |t| na Q C{ﬁ SOféN ke routines.and/ or @'?f

appl i cat i onCRTPERY @5 ta['ﬁ%éﬁ £; Wor BeWQKEMET S 97PN Yithg t o

thfa flh rst pgleber bitlthg mﬁmduﬂemnd fof trahsmitiinvgthe afentifientatihehbdesitg ¢dte | P

t t .
1o on exib P idnABE. Hag iR Intind SVt afl S8 HeBHCRGIeR) O

user edth pmeempriserallvmestnst mmloum&tab@rdal iin yadddtosy, dhaglses qupmeﬂétmay

preferred ??@rﬂghgg%eéﬁds F(ﬂestbﬁr’{i g[bb%@ﬁllllﬁldéwtlt]élzglqd fdtrhfsmetime Of

Figure 2, i r equip subscri on both to
the access Biydaidentifiaetq mé |$%‘¥te€iﬂﬁ)ﬁ ke exeiverkspdihe %'ﬁ?’é&)é‘ﬁ&”&&%@ﬁﬁs only

to the acceéﬁd%”r@q@ mé'ﬁtecérhfﬁﬁl %dé@éof@ahb&nénﬁbﬁph&%a@ﬂ&e Qpitzed 1 iS
used by t user as a

pr epai d SBEQT%SEBICF'BHS OI?EH%{'W@” 'QHbg‘H C%‘@Hggg b?ar&teg%ary QEﬁpplgmeanﬂgtﬂ%thal d
subscri20 i onegtion ben bdaariiéd edt as additienaberyspdated isoftviaes eoudimes dind/oreby s,
t he user eq%bBl%@i%no&JcﬁitQ?ﬂg?Cf singl e subscription, preferably a sub-
[0034] Figure 2 shows signalling according to the first preferred
embodiment of the invention when a call using the IP telephony is made from
the user equipment UE using a prepaid subscription. It is an example of serv-
25 ices chargeable from the subscription of the user equipment, for which the
functionality according to the first preferred embodiment of the invention can
be utilized. In the example of Figure 2, it is assumed that the user equipment
has a subscription both to the access operator and the telephony operator but
a prepaid account only to the access operator. The subscription to the teleph-
30 ony operator is used by the CSE_T to identify the subscription of the user
equipment as a prepaid subscription. In other embodiments of the invention,
the prepaid subscription can be identified in other ways and in these embodi-
ments, the user equipment only needs a single subscription, preferably a sub-
scription to the access operator. For the sake of clarity, it is assumed that the
35 user equipment has made its presence known to the access network by per-
forming a GPRS attach operation. In the GPRS attach procedure, the SGSN



scription to the access operator. For the sake of clarity, it is assuned
that the 35 user equi pnent has nmade its presence known to the access

net wor k Wopesr43 ormi ng a GPRS attach operation. In the CRREFHiLN&®N
procedure, the SGSN WD 01/91445 PCT/ F101/00501 10 creates a nobility
managenent MM context, and a logical link control LLCis provided between
user equi pnent UE and the SGSN node at the protocol |ayer. [0035]
Furthernore, it is for the sake of clarityy assumed that the 5 user

equi prent UE has activated the PDP context, i.e. packet data address, it
wi shes to u¥eateshe neoidlityonasagemsat M aontetts and s lagieal linkgestrel LLC s

par amet ers, ro%kb%ﬁ w@quuafsb'@s {;))?ﬁ‘ué’rﬁ 9E Afd tﬁQrSG)SWbi atPiPR pestosss (1P

addr ess, f exanpl e service QS and a network service access
poi nt ident'ﬁV@rer NSAPI . During the activation of the PDP context, the SGSN

has F?co?n;ﬁr eﬂ 1? [gosgp%ﬂhbﬁh?ﬁd)ﬁﬁhé ifér the Sgles oﬁ‘dﬂérﬁytas{mmnfd that, ‘ﬁch@S thte
resu I C | as, I uest e sin Cll ns rL,om a

| east tRe sEI&FiGWIRMGRET UE l?%hed %‘ﬁhﬂ Eﬁ? 8%'& géF‘é‘% Ciat{ dress it
responsi bl ewishes faiugeaiThienBDFheortexbapécifiés diffearepir dpta ttassfies pargmetans, The
SGSN t th
o e e B OB Rt 8B Btk g, PR (Shaniamig, e
in the tri g@@rmpIA$ qumltspobeemjm@osmd aotatyass semsesameessm;u&ﬁ idestifigrom t he
control fungshgn gﬁﬁg@ 6 LEAVARN SMESPOPIoblethe SESIIRE citduntsiegh as a

reporting cond|t| A requests an a nouncenent from
the scdN \MﬁﬁUBS‘éf&QréWcéfﬁohlﬂgeb{dﬁ’tﬁﬁfdﬁﬁrﬁplrgh asabenesHlt of vehrTk B339y om
t he utserfe féﬁ”‘!@d“é:oh@ & dd¥h idstmaﬂon§frbﬁsgﬂle@et tHbes&QtndermmltfuncL
anoun 0 nr or I on 1S € n no | gure
> [0036] FAAT PR esORREE ML scineaoBr o bt gl mEe hpubhe User
eqw prrent hae pregaislt antmtrlbtleel Thé IBGSNSEEeizrd thbaddatds obtheocardebltfont-he

ot .
ooy st o o0 R YA bl SpS RO L OB bR SORF3RESL o A7 el |
rout ed 160 asmitasea deEBOFvalnevihitos tiggeruAsrthe uppeasing instiustionsdhetESH
[0037] In Fl‘e%%fv%szfrormﬁe %Hﬁ@ﬁﬁméﬁé‘ﬁ @S@mgﬁé?én%‘?éslﬁ%“v@mt fdffexam-

transnits a connection setup,request 2- fransnits the message
to the GGSNPlewsiugh as aﬁhsfﬁppgmlghéoeﬁlﬂpnsfé)( WhIER oiies CSE A treaHedis catFaNRecep

30 tion of ﬁdsmufeaﬁéntsmrgpthées@sﬂ wheh 4 %ébtbtrﬁamﬁuﬁﬂ@)ﬂﬂﬁbmghat;tm hat ﬁdwthSCF
Aoer 0 96 LEHRCY Rl e bob ek bael Fit Wt o0 it et S BB
functi @0 CSEa_ﬁ'smittetjfm‘nbant of information. This exchange of information is not shown

in Figure 2.

[0036] Furthermore, it is for the sake of clarity assumed that the
user equipment has registered itself in a CSCF and the call is routed to the
CSCF. It is irrelevant to the invention how the CSCF is chosen during registra-

25 tion. In other embodiments of the invention, the call can be routed to another
CSCEF in which the user equipment is not registered.

[0037] In Figure 2, the process starts when the user equipment UE
transmits a connection setup request 2-1. The SGSN transmits the message
to the GGSN, which transmits the call setup request 2-1 to the CSCF. Recep-

30 tion of the call setup request 2-1 results in encountering, at the CSCF, a trig-
ger (Detection Point) to initiate the service, which causes the CSCF to transmit
a request 2-3 for instructions to the service control function CSE_T of the te-
lephony operator. The service control function CSE_T detects in step 2-4 that
the call concerns a prepaid subscription, and the service control function
35 CSE_A is responsible for the prepaid account of the prepaid subscription. In
the first preferred embodiment of the invention, this information is located, for



| ephony operator. The service control function CSE_ T detects in step 2-4
that the call concerns a prepaid subscription, and the service control
functi onBBOCBH4A i s responsi ble for the prepaid account PETAHR/OopIOEpai d
subscription. In the first preferred enbodi nent of the invention, this
information is |ocated, for WO 01/91445 PCT/ F101/00501 11 exanple, in the
dat abase of the CSE T, or the operators may have a conmopn database to use.
| n another preferred enbodi nent of the i qyention, the CSE.T may infer, on
the basis of the tel ephone nunber of the caller, for exanple, that a
prepai d suls@npe) mrthésjaabaﬁubtherﬂSEeﬁuesthad)mrattﬂsemay bhve laecaemoince con

5 | f HSS
the Ccsor HHO0RTE & (e SRR oF efe‘?{e.%%%éﬁﬁ‘?&“"oﬂﬁ%ﬂ%g b e G8E e
CSE_T sendsayimten cxrett@atg@@osthetﬂ@éenrmnﬁriumbem <Dfet s&aeﬂghdﬁye&@@p& dhatand
instructs Eﬁ]?o { ubéécﬁsotrd?.eist ﬁgﬂe Sﬁdtrégﬁxéﬁ'tﬁe%%h‘ewéf méﬂéerwceteome

transmtte € ecl events during. t %re to
be repoPt eer|(fU'f‘<Pt@nC§§EA. reﬁ@é’“ﬁ’é%%&ﬁeth? prepaids agoauny f @Hﬂrﬂ?‘?’s‘&sf’ﬁ‘e gddr ess
of the CSE@gChfter re- ceiving the address 2-5, the CSCF transmts a

2-6, which t he ;tel t t f d
"t cates the el ofiORsl SERAnrsutsErERaT B REPEH Sutisthblion, Ba BB Thg "
t he ialccountsetmfdst rea pn&q;kmgda E-lﬂ)ﬂsh:er itgorifl 6f theotelepl‘fonygopberatdreamd instructs the
intelligent | th
connect |gon %g??"‘gﬁf tqug %@B«; tﬁé %\&@Ey@ﬁé’& s%oﬁ%me%] t@ﬂ%mﬁ%& %(r:@cel V|eng
t he nmed9ageCEBA artsbalCspegiaterais dunngttep call Br&mbﬁd‘eppﬁéd tadke &Skpfer at or
and the te'ﬁ@‘g@%ﬁ?@@%‘)ﬁr é“ﬁ?éﬂ PP%%% HRRIFGIC o 1S d@é’@\aAﬂer re-

billing-relate ract e _operators have a‘rmtua
contract, tdeviagthenaddrssotwe GRafransmis a mespage ghdnyhisp<opRisesnd t he

tari fl(‘j of tthe téiébﬁ Qﬁﬁéraffo@rtam mflafrﬂgﬁoﬁ @n@haam@tééwmeof@@mcﬂwya@p@mmur
scoord o g (e ork fo (el Lt o o e e Lo
The med$agetion. SIA mmyfuetheo |m@mgen5ﬁem¢rk¥l|kencdl‘itrcﬁlbmgmsl assooidtad edith othiehe
The message S e e o Sotll BRedtPins EELiE sl Relbsh T aStonied I 5.
changes of /Mt@we@esnm@ﬁdm me@agenaﬁt then &SENYR ghehks dosieir 2- Mhethersthgeen
STt s poreBE RSBRCaS RUTd hoR) BIATHARS e e 260
CSCF det ecthave @ pdlingrelatashont Ta : an event which coul d not have been taken
into aggount in tarfobBof or tHd bpBratbls ha¥® U8 ESitrAttothd IBSEVARMonso t he
bines the tariff of the telephony operator and the tariff of the access operator in
order to charge the prepaid account according to the combined tariff. In addi-
tion, the CSE_A transmits an instruction to the CSCF in a message 2-8A to
continue call establishment. The message 2-8A may also comprise other in-
25 formation related to the intelligent-network-like controlling, such as arming of
detection points. The message 2-8A may also comprise, for example, report-
ing conditions or changes of previous reporting conditions. When the connec-
tion has been established, the prepaid account is charged according to the
combined tariff mainly on the basis of information reported by the SGSN. If the
30 CSCF detects a special event, i.e. an event which could not have been taken
into account in tariff formation, it informs the CSE_A of the event so the
CSE_A can acknowledge the event in the charging of the prepaid account.
The access operator transmits the telephony operator's share in the billing of
the connection to the telephony operator, preferably in arrears.
35 [0040] If the operators do not have a mutual contract, the CSE_A
informs the CSCF of this in a message 2-8B, whereafter the CSCF preferably



CSE_A can acknow edge the event in the charging of the prepaid account.

The access operator transmts the tel ephony operator's share in the billing
of the owonegHitdHn to the tel ephony operator, preferably par/armneess. 35
[0040] If the operators do not have a nutual contract, the CSE_ A inforns
the CSCF of this in a nessage 2-8B, whereafter the CSCF preferably WO
01/91445 PCT/ F101/00501 12 termnates call establishnment and inforns the
user equi pment UE of the fact that the sglected tel ephony operator cannot
be used. [0041] In a preferred enbodi ment of the invention, the tariff of

t he tel epheminapes aabrestablishovemtiamd: inor8B8Cthe usert bgiperddihwitthetfaet

ressage 2 fopuflogsll RMND JoifabRbhRfor h004Z 10 @ preferred

enbodi nment e 1 nventl E T my directly

i nt er conmuni cate. 1[904A] & enpreferiesthemhasimeskof thairvestipg, the tarifsot the csE A

of the tar't%L éﬁ?{ongf@pérsio@r?mﬁawﬁm@wé escrRnd tlﬁ@%mlS&ﬁm‘érﬂeﬂﬁb'rﬁéséégéﬂe
CSE T wth t nessage, 2- @2 . I'n this enbodi ment, nessages 2-5

and 2- 65are599ﬁ§@@§§993@"bmetafﬁ connection between the CSCF and the CSE T
ca][mot {oe di sconnec[loedz lﬂﬂaﬁh‘eﬁer%&@ﬁé@%ﬂﬁent{dﬂ%heﬁﬁﬁgﬁ’udﬁ ahs@SE_Ahmd

i nf ormati on, on events tq the

embodi ment OF pﬁﬁ n\'ﬂﬂ}‘t PHﬁCtﬁf Hﬁeﬁogﬂfﬂ}'ﬁ'cétﬁ) @‘r'% &{“%QP '%9%; tg' §§|E1—Jt i on
to the tel edireutly imferned the CHEWAI chtheatariff bé tESHeEphbBy (operata, lankielhe s
responsi bl e chandi I t, the
CSEpT det ec %g A %'ggggﬁe E??gﬁwngﬁﬁ%n %‘% QHSA d?é gPslﬁm'Q%l via an
access 1@permeot ressagas 2-53&@ afﬁjaweeqmsaneb@db@@r@ﬁ@tl@m Betwwn ther

i nformationg r@éE( r r p8Ss t\Wer @i‘ﬁb@d?ﬁ%htst ng
the tariff | nppr.nrrat ion) 1N fP Cé&@@aggsaggghﬁ&tag o t'hlsf' Thheé 20

CSE A ret ur@SE Hdrangmits th%mrn%ﬁtioarpn $Pegial %@ﬂ%t%ﬂ? §§;ég‘73a mut ua

contract, whereaf t p04BN¢n @ﬁﬁe?ér%v@mgalrﬁé}ﬂ dfaheé fifverition, @Hi@pmldl Beb-
account accordln

I th d
contract i n?SHHRNISF %Ht%scrqueattgghgﬁé}?%o%ggqraagﬁrd "ﬂeg"’ﬁgg@%‘? H’gté]—arl f f
i nf or mett5 on(oprthy like) ds cegpomsible fexichisginyethe i prepaiot be@bsquiptibar iremleremdl ment

f th
nf or mat Péﬁ%%ﬁ%&tt%% G R e et 22 1BE 3 A dotBp ey Bluest sune
tariff infoplisd vienanasgesampapator dyisest issupand requasts $he feiceess pparatohe
CSCF conbi nggigt |Hf’orh1%{t|'o§1ffr6’r§1 th@eC§ECRS((%r %O\Ag%ﬁéﬁfoﬁﬁlﬁ nbhﬁoﬁ(aﬁdcfé cOnptise

t el ephony oper at or he tarjff Cess
operator chantestarifhinfermaiien) B tsimessagas iha arsE 216 "'I"%tg'ecéﬁ%% “fhe
per for ey bgset Al retdfhd T arFltriomidtoruPdRéid®rators hexan@insutual contract,
whereafter the CSE_T combines the tariffs and charges the account according
to the combined tariff. In another embodiment, the contract information are
located at the CSE_T and it requests the tariff information only if a contract
exists. Yet in another preferred embodiment of the invention, the CSE_T com-
25 prises, besides the contract information, also the tariff of the access operator.
In this embodiment, tariff information needs not be requested but it will suffice
that the CSCF combines the tariff of the access operator with the tariff of the
telephony operator. In this embodiment, when the tariff of the access operator
changes, the change is updated in the CSE_T. This can be performed by util-
30 izing automatic updating, for example.
[0044] Although in connection with Figure 2 the first preferred em-
bodiment with its different alternatives has been disclosed in connection with a
prepaid subscription, it is obvious to one skilled in the art that the invention
according to the first preferred embodiment can also be applied in connection
35  with subscribers to be billed in arrears e.g. for producing a single bill to a sub-
scriber and/or for monitoring a balance limit.



[ 0044] Al though in connection with Figure 2 the first preferred em
bodinment with its different alternatives has been disclosed in connection
with a pvepadd4subscription, it is obvious to one skill eBCT/RIouloesoart t hat
the invention according to the first preferred enbodi nrent can al so be
applied in connection 35 with subscribers to be billed in arrears e.g. for
producing a single bill to a sub- scriber and/or for nonitoring a bal ance
limt. WO 01/91445 PCT/F101/00501 13 [O00#5%] Figure 3 shows signalling
according to a second preferred enbodinent of the invention. In the
exanpl e of Figure 3[0045]ifgimer 3tshevsakignaflingcdcordipgassamedonti girefareeduser

equi prrent Ugnib%ﬁlrﬁeﬁt“&s d ﬂbbﬁﬂ?rﬁ]% tﬂﬁeéﬁ%ﬁéoofgﬁgﬁ%t St s @"%H?ue ﬁl&é g6 the

bills between the o era ors | not € sane as
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Erbod et sOb ok WHICH Bl R e R e *e'efbéﬁ’“gq% 120 the
accessmg{)er@crd? naﬁthet ﬁ%m?eqse%}%@ﬁpeéﬁé}pﬂ#r E%‘Feh PReraigidn mcf’%"tﬂPFW&h t is
further 10asnst,1§ed/l|(dégpﬁovidms wﬁ@bnle{wem&%gtéo m??uﬁa@ethé semmpﬁg?ﬂneqwn%ﬁs o the
access ne oul attach operation..ln

o tach procemiaaiadtsrd BedieRlitn A0S SR ey R AR sdbietionpbBIS and
a logical | a'acmas& cmqaratoflamﬂthbdemenny lopereter. Feyuhe sake ofElaaity it isdu@BAN node
at the |ogi gl@éL%méii ﬂ%‘atctﬂgtufs%k e'qb@h érﬂtr%%%a@){t% rggﬁﬁéé‘gﬁé%?o tﬁés g(?esgfs“mad

for the sake e user

the CSCH) anetworls i carsylng wbat@BRS)atta@lt ogsanonrh@tmagal?ﬁﬁsma@h Rreee-CSCF
i s chosen igyomesEDQ d\“éétBs atrﬁﬁ%bﬂl?)gh%h'éaéh%t hﬁ\/l'dorn?éﬁvéﬁﬂ atIB%ﬁcFFh

i nvention. |n other %e erre nmbodi ment i nven I on

routed to alSCEHIded hifwesnhe Uﬁ@é?qﬁ'@m%ﬂ% ang tha RGE N Iadecsidhe |PQ'G%] In
Figure 3, thﬂ(@@rﬂf&iﬂ_@b%tbsom%r Fhﬁh@ﬁﬁbreeﬁtusmntneﬂcforme baw@bealaa- PDP

whi.ch di b d I t
G Tt orent "ty IR Sel BoBpl natPedt dHaRicu A iRe CE. afba ] T
for exdrpl elqut&DR HadrGRBCF( H’ﬁ’eamylesrshlclhmtne é)&ﬁiif I|$¢hosp1ain| d:anrefctneawihce ]
S d t t he
SODP 22nt 2)(?@1%"\‘%&;!&%‘%& 1%%@895&5(09% rPiven%ﬂ fn 6tﬂ%§[¥§ﬁ‘§ Aeg l%é’oqrﬁgsﬁ&cg{] {oxt
25 Request ) theriprentien, @@all &yl lpermtutedu:_mta)cta@d: mlc userr@qtao;mntarsd t he

user equi P&l refRYeredl ry out security functions, e.g. authentication of the

user equi pnent. “The not shown in Figure 3. After receiving the
message 3-1, the d@@ﬂﬁﬁi@ﬁw@é {he PrerasEsHars When BedisalRALURBEARBHASS a

message®@- @diés eaPOFPEBntexnt wkichRe@uesling t® vt KIsSbeeh His@sdanabole, t he
message 3 determines different data transmission parameters, such as a PDP type (X.25
or IP, for example), PDP address (IP address, for example), quality of service
QoS and a network service access point identifier NSAPI. Activation of the
PDP context is started by transmitting a message 3-1 (Activate PDP Context
25 Request) from the user equipment UE to the SGSN. Next, the SGSN and the
user equipment may carry out security functions, e.g. authentication of the
user equipment. These are not shown in Figure 3. After receiving the message
3-1, the SGSN retrieves the address of the GGSN and transmits a message 3-
2 (Create PDP Context Request) to the GGSN. In response to the message 3-
30 2, in step 3-3 the GGSN generates a global billing identifier C_ID. The global
billing identifier is preferably a combination of an integer identifying the PDP
context in the GGSN and the address of the GGSN. The billing identifier thus
formed is a globally unique one. Preferably, a running number is used as the
identifying integer. Instead of the address of the GGSN, the address of an-
35 other network element may also be used, the integer then preferably identify-
ing the PDP context in the particular network element. The billing identifier



30 2, in step 3-3 the GGSN generates a global billing identifier CID. The
global billing identifier is preferably a conbination of an integer

i denti fyiwgot/he4PDP context in the GGSN and the address PETFIe/0GBEN. The
billing identifier thus fornmed is a globally unique one. Preferably, a
runni ng nunber is used as the identifying integer. Instead of the address
of the GGSN, the address of an 35 other network el enment nmay al so be used,
the integer then preferably identify- ing4he PDP context in the particul ar
network el ement. The billing identifier 01/ 91445 PCT/ F101/ 00501 14 rmay
al so be formagalso bé m@nmemaysoth?éhwa}yej The ipoirithe tise secohe strdntidimaant of thiehe
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centre with t frers er cont exts.
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i nf or mat i orfidigeRagayother PDPJéérﬁ@)(ts t he GGSN transni ts a message 3-4
(Create PDP Cont ext

R tif CID
10 as a new par ametlgpiﬂl)' eé@ﬂ?@é‘ﬁa g?g@“ﬂ%ﬁe(ﬂtt'l ”bcf@ﬁg a%leglgl%l‘tﬁg from
the nessagae3inforatation nesésardfor raltingdstHehSGSNI iragsmdsrra iniéssag€ 3@ as

bi 11 ng | adPArer DFeaony Rediite) whitrb el brites e pliadimer 16 e
(Acti vdOe RDPaCew @arametercepe)SGaMi waratgestﬂiatblthng ldemﬁlfth_dED wom the PDP
cont ext hasp, %HQ%@%GA? ani® j rg% hs“fétﬁresr@@ebwn@g hﬁf.gﬁ@sm%s bmmegstep

3-7 the user qf' en|
billing i dddentifiestor Sﬁalﬂﬁﬁﬂj Ifbﬂﬁ'ﬁeDDBa@Qﬁt@&‘l a?rNQDUﬁn@@Sﬁﬁeﬂaﬁ bi{ﬂnenld@ﬁafl%rser

ng Ir r ZZ u;apsngL P gﬁié gggntte UIBﬁ{éH?'UE neaqﬂeséégésitgcs (Wctﬁ/eﬁ?'PDP lerﬁéﬂDé@-QS( ‘55 h;a

r (0] a Se sage e
ipy and t§ AR oG et heecalos ot fisPbEdery fas $4<Bededo. “the cscr
SLOFES 1she billi ng DO@ﬂB] iffiee Fedaiving theenessageo3Be inistap 847 ﬂ‘i&&JSdIIédUlp’l-g of
this connectlo

a message 37 PU&E&?\S Bmansr@e%ﬁﬂéﬁml égﬁ?&lﬂﬁé}i&%’t%ﬁr ﬁr}%a?é&:g | er | n

its menory partlbelauw cantelxé Whehiting usér desieescasarndcsd fram {heorvork, gi;ge 3
shows no Ot%egetﬂéﬂg@ah l'ﬁgstéﬁl?aaé‘?ﬁeh@efceagg)ﬁf(é ta%ﬁ §?ﬁé‘%1ll| foRhtifi

connection has b

Fi gure 3 th@SSUBNNeSEane 695 i) anddrgnsits ﬁ@c W@ﬁﬁ@@‘h& 9-ipdhe qg(tfpfolr‘i' each
transmgy i “ﬂeﬁad hodmteacSCFeﬁ@fé@thgfbﬁinhg iderftifiet imals fRsthosy B8Ghd dsedBptRges

3-13a, 3 13bIlmg o]fefhls connecflon hﬁ1e ESCthertaﬁlsmlts ?l?o[)qlmg |dn’R{|hereto tne MGCF
in a message 3-11, and in step 3-12, the MGCF stores the billing identifier in

its memory to be used in the billing of this connection.
[0049] Figure 3 shows no other signalling related to connection
25 setup. After the connection has been set up, certain network nodes (in the ex-
ample of Figure 3 the SGSN, GGSN, CSCF and MGCF) collect billing infor-
mation, each transmitting call detail records CDR to a billing centre BC in
messages 3-13a, 3-13b, 3-13c, 3-13d. The call detail records comprise the
billing identifier C_ID. Using the billing identifier C_ID, the billing centre BC
30 combines the call detail records supplied from the different network nodes into
a sum to be billed from the subscriber. A prepaid account can also be charged
each time after any of the messages 3-13a, 3-13b, 3-13c or 3-13d has been
received, in which case combining the billing events means that each call de-
tail record comprising the same billing identifier will charge a certain account.
35 The correct account is found on the basis of the billing identifier. The billing



billing identifier CID. Using the billing identifier CID, the billing
centre BC 30 conbines the call detail records supplied fromthe different
network mooles9idmio a sumto be billed fromthe subscri bepCT/RIopoeypai d
account can also be charged each tine after any of the nessages 3-13a,
3-13b, 3-13c or 3-13d has been received, in which case conbining the
billing events neans that each call de- tail record conprising the sane
billing identifier will charge a certain @gcount. -35 The correct account is
found on the basis of the billing identifier. The billing WO 01/91445

PCT/ F101/ OOc‘;'éﬁtre ¢an bend rs@pamtehmmraenpargatanemnrkmade €S Tacmmgimy thenode

CSE_ T chargj epai d subscription. [0050] In the second
preferred eéfg% i ﬂ@ﬁ?%?éﬁéa é@’\%ﬁ“&@ des of the tel ephony operator (CSCF
and MGCF) renove t HO0BD] I the isseond freferedl @nbadiment thenetweskorgdasel e t he
connect i on ¢3 t‘éﬁé%ng épﬁé}% (AC?%F é)( gﬁﬁ&%%%@rmmﬁ qa&ﬂﬁleﬁﬂtm the

user equi pnent access ne mor (SGSN and

GGSN) r &rovisombelsi memesy deﬁtmfs.@nr@ctlw fis §Rina discennesigdy Inhg %ecfcmd PDP
context is ;B}@féwedi@ﬁvdddrﬁqbﬂﬁi thBaUsRY igdeigraé st BE and the nefberkmddeonthd onger

ool oot Sehoce Ao tas Shd BEENS TemiTe B Blinch e er SeBrRE
eit hﬁr i n ttheirGreiovy while tthCIEDP condexthie tiagmg idegciivigted Reebnolvllmg tefarsstd t t ed
to the user | riber is ajoint billin

subscri ber. th%ﬂH dﬁﬁ% éﬂ‘gﬁ)d%ﬂgﬁf Bglﬁﬂeaﬁléggﬁl mfznt J IS arrang:adgt 0 attach
t he bi I10 ng i dent i f[0851] én ahm’efm’serhgmb@d@nem ytllizﬁng thengecord enasignest! one
N the messgtthednfentd2abift biE s oSO i I0dhffibd RitnBF FDHE GBS oRt I d

preferred em e same .assunptions are pade in
the exanpl eSSN,ANsLthe hilliag identifies iekappmittes ttheureerequipmeRtPAlyitthg ¢ s
?Z;gregnhnt%%lﬁcgpgr AR @n@&lllﬁg%ﬂb%cjﬂlbéh% thl@%rglg?meﬁﬁeth@e@y@%qm%mteﬁgcess
CSCF. [ 0053F arr@rm‘%ﬂtoea a0k e Blificecenbfiertcs @Wst%ﬂ%e&sﬁro(@ﬁ Phes e UE
sPEgrtséJ@ctw@%e@gnéh@tﬁ@&eb@ﬁgeﬂGby transmtting a mﬁssage -1 (Actixate
nt ext Reques t he e
SGSN and the uger @QS&L%@Hrer’f}agﬁ@&? %W@é%?%d&@ '%) %trﬁ%ﬁlre@lﬁéa erh:
aut hent i cat bmmt@sthmmmaoneﬁm pame assCmesiions arenvade o dre enannnp{mofe 4,
ALer recel wiolts Uhg Phe 88480 afp@g?e§6’ﬁwﬁt@gv@gﬁé/qﬁ.st%%@ﬁédﬁ§w Ext he

and trafsmts a g's% nt ext uest to t
GGSN In rexpolesel F@Uﬁhé thﬁé gerdace bE?W%beBT%aQCQ%e'aM%ﬁP F%I?BB a

gl obal 2y | | bi\g1dyde s lobhRid Bdtheen the GGSN and the CSCF.

[0053] In Figure 4, the process starts when the user equipment UE
starts activating the PDP context by transmitting a message 4-1 (Activate PDP
Context Request) from the user equipment UE to the SGSN. Next, the SGSN
and the user equipment may carry out security functions, e.g. authentication of

25 the user equipment. These are not shown in Figure 4. After receiving the mes-
sage 4-1, the SGSN retrieves the address of the GGSN and transmits a mes-
sage 4-2 (Create PDP Context Request) to the GGSN. In response to the
message 4-2, in step 4-3 the GGSN generates a global billing identifier C_ID.
The global billing identifier is described in closer detail in connection with Fig-

30 ure3. ‘

[0054] After generating the billing identifier C_ID (and after creating
the information necessary for routing), the GGSN transmits a message 4-4
(Create PDP Context Response), which comprises the billing identifier C_ID
as a new parameter. The SGSN separates the billing identifier C_ID from the

35 message 4-4 and, in step 4-5, stores the billing identifier C_ID as the billing
identifier to be used in this PDP context. The GGSN also transmits the billing



The global billing identifier is described in closer detail in connection
wth Fig- 30 ure3. [0054] After generating the billing identifier CID (and
after crewobngl44i he i nformati on necessary for routing), theT/@BEMILansmits
a nessage 4-4 (Create PDP Context Response), which conprises the billing
identifier CID as a new paraneter. The SGSN separates the billing
identifier CID fromthe 35 nessage 4-4 and, in step 4-5, stores the
billing identifier CID as the billing |1:gantifier to be used in this PDP
context. The GGSN al so transmits the billing WO 01/ 91445 PCT/ F101/ 00501 16
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t he invent i tehgphany mmﬁtorz(ﬁlsféﬁwww Gle) and |thag1e|t\derh hodes oCtheateess t he
GGSN e.g. iR 0 I n t a I gure
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20 information no longer being available.
[0057] In a preferred embodiment of the invention, the message 4-6
comprising the billing identifier C_ID is transmitted to the CSCF only when a
connection is being set up from the user equipment.
[0058] In another preferred embodiment of the invention, the CSCF
25 requests the billing identifier C_ID from the GGSN e.g. in response to receiv-
ing a setup message (message 3-9 in Figure 3). In this embodiment, the
GGSN is arranged to transmit the message 4-6 in response to the billing iden-
tifier C_ID request received from the CSCF.
[0059] If the interface between the access layer and the telephony
30 layer is located somewhere else, the billing identifier C_ID is transmitted to the
CSCEF via this interface, which means that the message 4-6 shown in Figure 4
is not needed but some other message/other messages is/are transmitted in-
stead. If the interface is located e.g. between the HSS and the CSCF, the HSS
can transmit the billing identifier to the CSCF. The HSS can be informed of the
35  billing identifier either by the SGSN or the GGSN.



tifier CIDrequest received fromthe CSCF. [0059] If the interface between
the access |ayer and the tel ephony 30 layer is |ocated sonewhere el se, the
billing vwent9fster CIDis transmtted to the CSCF via thCEFiMmbeyface,

whi ch nmeans that the nessage 4-6 shown in Figure 4 is not needed but sone
ot her nessage/ ot her messages is/are transmtted in- stead. If the interface
Is | ocated e.g. between the HSS and the CSCF, the HSS can transmt the
billing identifier to the CSCF. The HSS cgn be informed of the 35 billing
identifier either by the SGSN or the GGSN. WO 01/91445 PCT/ F101/ 00501 17
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f easi bl e t hat genera
t he te|1é)phomer@bm dmdheseremqurmﬂm,t thes billingn ideintified ieipratarakly - rensovesct | y

or via the lpd t N&; k.
[0062] In aﬁ'%@e r’rﬁe o%@r?eﬁ?wgﬁ m{bn‘gﬁ?‘ﬁgﬁésé:?@ﬂ%&?n@ Elé@g Gis b
enbodi nent sNeF e@’ne i nvent ion, ajoint billing subscriber is identified

f' tpﬁr in the GGSl\{ooeﬂ hﬁmées%é;ﬂetthé‘t iel tbmrng |dékﬁmelrfs genéatéd anhE tted
(0] e user 0 SCr,l a In

b e e HREasR nolB R o B NGB mRboRdrRMThich 2t RdreTaniae itrdr -

e gbodr ]rmfnt , reickip rc])rus'eartheeaqrrsqmnmmnpmeniatb]rtheg;re;di/vom(mc&ter (8)cdf thbeadaeks netvork.
identifier to the n age
s 10065 The sedtng2in’ hibfired brltodiignt SRENGHNAMSeodhd Bh8 [HRE S

t her ef rom @mbprdusn&ents@ﬁtth@mweayom 3 jpimnidilling subscriberrs idemidiediaihenirt the 25
subscri pti o3& gN PehdIddSN, bﬂd%ﬁé%ﬁﬁ%%tm@r %“ﬁﬁnérgﬁ?éd% R dfuigns to

be billed In arrears and i n connecti repal d subscriptions as well.
[0064] SoneMent ar thesCedr Pnlygf W@s%l&&é‘é'b%@vﬁﬂqlﬂt billlggr%@sgnaﬁrdlasuch an

20 embodiment utilizing the second embodiment, the user equipment is arranged
to attach the billing identifier to the message 3-9 only if it has received one in
the message 3-6.

[0063] The second and third embodiments (and embodiments de-
rived therefrom) of the invention may also be used both in connection with

25 subscriptions to be billed in arrears and balance-limited subscriptions to be
billed in arrears and in connection with prepaid subscriptions as well.

[0064] Some or all signalling messages shown in Figures 3 and 4
may be e.g. messages based on GPRS tunneling protocol GTP, H.323 and/or
session initiation protocol SIP protocols.

30 [0065] The signalling messages and steps shown in Figures 2, 3
and 4 are not shown in absolute chronological order and they can be imple-
mented in a different order from the given one. Other signalling messages can
be transmitted and/or other functions can be carried out between the mes-
sages and/or steps. For example, in the second preferred embodiment of the

35 invention, it can be checked in step 3-9 whether the operators have a contract
enabling joint billing, and the process can continue as shown in Figure 3 when



may be e.g. nessages based on GPRS tunneling protocol GIP, H. 323 and/or
session initiation protocol SIP protocols. 30 [0065] The signalling
nmessages vendi/stieps shown in Figures 2, 3 and 4 are not showRIozabsol ut e
chronol ogi cal order and they can be inple- nented in a different order from
the given one. Qther signalling nmessages can be transmtted and/or other
functions can be carried out between the nes- sages and/or steps. For
exanple, in the second preferred enbodineﬂi of the 35 invention, it can be
checked in step 3-9 whether the operators have a contract enabling joint
billing, ansudhhe qonrirssdexisis. Sonie Stepsashekovin Figufésglrand Anban aéd G 91445
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under stifod theamessagemhovay disscearppiise ottt infeemation| dhednamgaraéshareesnl y
i nt ended t 0gd sdéskﬁtbgaaq&) Hili‘l%r%ﬁ?ﬁﬂ)tsF cﬁé’cﬂ&%éd)gbo@ fferent variations and

nodi fi cati on e I nvention wl vious to one skilled in 15 the art

wi thout devi ati ng 1i09BB] Hasdedpcurdrrsiaacrinat the aheve esakpian and dhosed i n
the a t acherd Agifos mqamwm@adewoFmgaﬁ%sme pl@ser@mwa.an Biffeshod T or

arrangi ng subscri ber eco n|c whe

Subecyi bar Vtonaghng Sadifichions d Geivamian il heraRiaue it one e

net wor K5 n theeart Mtﬁoonﬁuwatmg from e seope Hod bphﬁbﬁ@hekm\inbngilinld)éed’I@ 5
tariffs of el , jch method conprises the follow ng steps of:

recei ving J%g5%%§%¥@o éﬂ@égfup request, for which the subscriber is billed;
characteri zed by



I dentifying the subscriber as a joint billing subscriber; 10 transmtting a
tariff of the second network to a node carrying out billing in the first
net wor k; wonbdniehg the tariffs of the first network and tpheT/smeoodlnet wor k
in the node; and billing the subscriber according to the conbined tariff.
15 2. Anmethod as clained in claim1, characterized by the nethod further
conprising the follow ng steps of: checking, in the node, whether the first
network and the second network have a copgract allowi ng joint billing
before the tariffs are conbined; and 20 conbining the tariffs of the first
network and the second netmork only if such a contract exists. 3. A nethod
as claimed ChAMM& m 1 or 2, characterized by the first network being an

network bel ng a ¢ el SpRdASUE BEAkangine pussbe] PTG hbadaBcefmbncatsn
joint bil :c | sgstembwheidhea substchibeséssingg arsdrvioe lused. bo@h refirsbdetaork laadred i n
subscriber TRt ERRRE e e RAEbR SR, bR bR AR EMAd o on
of the @bstﬁf%tofdmlbemw‘e@w‘@&bd cemprigenthe ollowingstiepisroéd tariff. 5. A
met hod for arrangi ”r%c%eS|§rd REANSEH 88D re%u‘g‘%{ %? MEh Rk élibsc@lﬂé?‘gé“

wherein a supscri ber a service uses t'h a rst net wor

second net wBllRdi n the tel ecom‘rum cation system both netvvor ks conprising at
35 | east one node eehbéyag:pélrll kl’&dlw or rratlon to be col l ected, WD 01/91445
PCT/ F101/ 00501 20 ¢ ﬁ’ ﬁ] [_) Eﬁ thod conprising the
fol | owi ng steps de&@ Che:) enﬁlbascﬂ Br ??161?'@& Ii'rfg %‘t’bsfcﬁ'bﬁﬁe first network;

transmt@ing the bl franawgitting rt tdrifeof tiee skeone tnetwirkn tol@s nofle tdzeryirerontl 5

net wor k thag..cal. billin nformati on; attaching, in each node that
col l ects bi {"|”|?\%dl‘ﬁﬁé6'%$dﬁt‘6’§r‘{t he billing identifier to the billing

i nformati on col | ecte@ambbniay treertaritisnof thisefirpi reterikfandhibebsedandgnétmion imt i on
col l ected bbhedﬁéciéfra‘?ﬂt
billing the subscriber according to the combined tariff.
15 2. A method as claimed in claim 1, characterized by the
method further comprising the following steps of:
checking, in the node, whether the first network and the second
network have a contract allowing joint billing before the tariffs are combined;
and
20 combining the tariffs of the first network and the second network
only if such a contract exists. “
3. A method as claimed inclaim1or2,characterized by
the first network being an access network to which the subscriber
has a subscription;
25 the second network being a telephony network; and
identifying the subscriber as a joint billing subscriber in the second
network. '
4. A method as claimed in any one of the preceding claims,
characterized in that the joint billing subscriber is a subscriber who
30 has a prepaid subscription, the account of the subscription being deducted
according to the combined tariff.
5. A method for arranging subscriber billing in a telecommunication
system wherein a subscriber desiring a service uses both a first network and a
second network in the telecommunication system, both networks comparising at
35 least one node enabling billing information to be collected,



nodes that conprise the sane billing identifier. 10 6. A nethod as cl ai ned
inclaim5 char acteri zedb>bythe first network being an access
net wor k ana ot/ym4second network being a network providi ngp6EFWILOE®] and t he
met hod further conprising the step of: generating the billing identifier in
the first network while a transms- 15 sion link is being activated. 7. A
nmethod as clainmed in .claim5 or 6, characterized by transmtting the
billing identifier fromthe first networkpgo the second network via an
interface between the networks. 8. A nethod as clained in claim5 or 6,
characterized in 26haana dtberietehddy thet methabopmpssiagtthe feltayping steps
transmtti ng}.t he billing identifier to~the user equipnent requesting the
activation of the transm ssion |ink; and attaching the billing identifier
to a service requesgeneigingediflingridemniier inthe gtingiwaik; t o the second

network on the trangghssitiy e billingPid@ntiffer BB thetworlt AbABS of e 58¢dAdB, ¢ h
ar ac net hod further conprises the step of

er i e din that th
mai nt ai réng”?‘i‘f\@réitll"?ti q&&}epﬁ@ﬂmﬂn@rm@ﬁowe nodes of the first network that
col l ect billing. infatasiihgnhinasdch motbethas evllestsifiingenforagtibantheasillire
transm ssi on Iggk ti sthac%lil.ve. 10. fA‘ rretl[;eog #5, aimed in claim5, 6, 7, 8 or
9, charact e\d_en i oG 'B%'QTQFH%'%HC? 2859809 nt eger and the address of
one network el enent cémbinifgthe pigcebof e billing indermatfarecolletied By different
t el econmuni | 4 east one first network (A) and
B4 e ehitfis the SRR biedoBhin e

at | east one secon _ _ ding a subscri ber &UE) wth a
servi cel0 bot h net wofkA melhiod@stlaimegintclaint Psc bra r ae ¥ e 6ig e @y

characterized i nthaghefdsP heflddh hdid /aﬁ%&gm\évpﬂ%aha%éﬁﬁc%ﬁh(ﬁétwb&

arranged to i'dentifé\(pt he subscriber”as a joint billing subscriber and
conbi ne a t BRINGA REWPTKProyaing; sefyicaEtaMt k (A) with a tariff used in - the

second network (T) fedmetidd fubthep bbmprisPgrthactss 8f:ng to the conbi ned
tariff. 12. A syste [ ' zedin

A R R T T e Y S
arr angetb t osiba linkii$ bethg activeééd.t i mre by the system (1). 13. A system as
claimed in claimll;0h f2un&hasaghiffdZflcldn 4 %3l6, characterized by
transmitting the billing identifier from the first network to the second network

via an interface between the networks.
8. A method as claimed in claim 5 or 6, characterized in

20 that the method further comprises the steps of:

transmitting the billing identifier to-the user equipment requesting
the activation of the transmission link; and

attaching the billing identifier to a service request supplied from the
user equipment to the second network on the transmission link.

25 9. A method as claimed in claim 8, characterized inthat the
method further comprises the step of maintaining the billing identifier in the
nodes of the first network that collect billing information and in the user equip-
ment as long as the transmission link is active.

10. A method as claimed in claim 5, 6, 7, 8 or 9, character-

30 ized by using at least an integer and the address of one network element for
forming the billing identifier.

11. A telecommunication system (1) comprising at least one first
network (A) and at least one second network (T) for providing a subscriber
(UE) with a service, both networks having billing tariffs of their own,
35 characterized inthat



the first network (A) is an access network arranged to communicate 10 with
a first network node (CSE A) responsi ble for subscriber billing; the second
net wor k (W} 0i/s1485 t el ephony network conprising a second nPCWBIR/060de
(CSE_T) responsible for billing in the tel ephony network; the first network
node (CSE_A) is arranged to conbine the tariffs and bill the subscriber
according to the conbined tariff; and 15 the second network node (CSE T) is
arranged to identify the sub- scriber as g joint billing subscriber and, in
response to the joint billing sub- scriber, to arrange the tariff of the
second network to ttéietsycstmrri(ﬂ)sobrrmwgddetofldeehfy thetswbskrilmerdzs a jdint Billgygst em

as cl ai med dé&ﬁégébp?ﬂ'a coﬁd?n@artaﬁﬁ %séﬂefn Ehé first ﬂegNérﬂ (N)‘Wlth g%rﬁ‘h&séd fnSt
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and the second netygrk §§/§Vé?naqbsl @‘rﬂ?ﬁed’ il biaid PN h%PFa%rle FPz@%IT‘Qh Raf he

tariffs onl%1 I f such a jJ ol nt contract, exlsts.
&t

t el ecombuni ©8t [ Blinge sHbagribes {45 )s a@aaﬂow@@tsmnptl%tarrw%tm (A)

and at | easpillefe 0GRtk Bﬂm)g%téﬁa)m?or provi di ng a subscriber (UE) WI th a
servi ce, each net WO{J% risin
2

eas no collect hill-
i nformation, charac en'ha§ éﬁ'mﬁﬁé"%%ﬁi‘ P:[ P §q5?rrzﬁ1%g8 rt'&%gn@' ate a
biIIingidetttnlatfier inthe first 30 network (A), transmit the billing

bi 11 g | nt or mat i ont Srict feUers (RLis i aBFafon e} dRehge o bafimERbatr O

t hat cdifpr i with @Hirskaeiwask nodad CSie AY) |resmn8|uﬁdomdosm@erpd1w\1 SGSN, CSCF,
MGCF) col | ecting b'ﬂhb'é&ohaf tABrk {vgq@a'téle?gbﬁg\%%& rhph nwsé&ddd ng

identifier to the billin or mat stemas c in claim
15, ¢ h a rhetwork ngde (€ _é" )dIeWPﬁ%%l? feubitingdn Axe @@hmwmbl 22 the

first network (BA) | hoafivsR PRBRSIR AP (ESEANY |thrfdrf§jé’ddféﬁc@ﬁ1@|ﬁtéﬁhﬂ1e mf&ssu)
net Wor e er nus ac I ess e SyS em
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networ k t hatoRk @ele. bi I 1ing information.

14. A system as claimed in claim 13, characterized in that
20 the first network node (CSE_A) is arranged to check, in response to receiving
the tariff of the second network, whether the operators of the first network and
the second network have a joint billing contract and to combine the tariffs only
if such a joint billing contract exists.
15. A telecommunication system (1) comprising at least one first
25 network (A) and at least one second network (T) for providing a subscriber
(UE) with a service, each network comprising at least one node to collect bill-
ing information,
characterized inthat
the system (1) is arranged to generate a billing identifier in the first
30 network (A), transmit the billing identifier to at least the node of the second
network (T) that collects billing information and to combine the pieces of the
billing information that comprise the same billing identifier, and
the node (GGSN, SGSN, CSCF, MGCF) collecting billing informa-
tion is arranged to attach the billing identifier to the billing information.
35 16. A system as claimed in claim 15, ch a racterized in that



18. A systemas clained in claim115, 16 or 17, char acter - 10i z e
din that the system (1) is arranged to transmt the billing identifier
from thavéorstahetwork to the second network via user eqRCPEBEMIN0S019. A
systemas clained in claim1l5, 16 or 17, char acter -1 zedin
that the system (1) is arranged to transmt the billing identifier from
the first network to the second network via an interface between the first
and 15 the second networks. 20. A systenpas clained in claim15, 16, 17,
18 or 19, char ac-ter i zedinthat the system (1) is arranged to
use a billing identihe Bist aetworkr(A9iingn aecessdnetvoriofand ireomeikiondsr they t he

' tol ccommm A MO RIRIsoRbor MU SEA hRHABLIAEARES, et wor k
and at |east one set§ndysiem a&d? I@rf%}geﬁréﬂlgﬁ'g‘?f@t% t@%%@@'ﬂg idgntifier fn gon-

servi ce, eapéctitrt Withkhe aiativatiorn of die phelsttdataeaduwdss bad aoltrasmibtHd billg

I nfor maté on cparﬁct Ll ed inthat, the.user equi P t :%UEi) I s ar rtanged to
recei ve & bNAARBI&IERTF Sepond Beprelk i AEnpecaTWER prar iR Ralost ansmi t the
billing identifier 16. Alsystomasdlaipted iwacl&im 23.orkrc kqui podetr (2E)d &%
clainmed in ' A C : i t gl prent
(B "Ts arr e84 Bind rforfudtich 8 derfordieid, i o fodel (BGOSR, SCENEBFinGfist P
activati on Betworfssaadeolligatsabitingirfosnptiemeen t he user 30 equi pnent and the

1%L T 2 O SRRSO fe il 1 e SR @l e By D @
and is H- iaﬁgbﬁntteafstf@r%y%t% @Sﬂsﬁ iaﬁ'@nggaﬁgitf@'ﬁ"giit @@ @%%@iﬁ% oM ar
equi pment (e firgsneiwadirked thesetaridméiork via @ser equipreat.r - 351 z e d in
i the user equ DA (i 5o SARRIE R, ik PRThLof 17, B LI Lo
ized in that the system (1) is arranged to transmit the billing identifier from
the first network to the second network via an interface between the first and
15 the second networks.

20. A system as claimed in claim 15, 16, 17,18 or 19, charac -
terized in that the system (1) is arranged to use a billing identifier com-
prising the address of a network node in the first network and an integer.

21. User equipment (UE) arranged to function in a telecommunica-

20 tion system comprising at least one first network and at least one second net-
work for providing a subscriber with a service, each network comprising at
least one node to collect billing information,

characterized inthat

the user equipment (UE) is arranged to receive a billing identifier

25 from the first network and to transmit the billing identifier to the second net-
work. ‘

22. User equipment (UE) as claimed in claim 21, character-
ized inthat the user equipment (UE) is arranged to receive the billing identi-
fier in connection with activation of a packet data address between the user

30 equipment and the first network.

23. User equipment (UE) as claimed in claim 21 or 22, charac-
terized in that the user equipment (UE) comprises a memory and is ar-
ranged to store the billing identifier in its memory.

24. User equipment (UE) as claimed in claim 23, character-

35 ized inthat the user equipment (UE) is arranged to transmit the billing iden-
tifier to the second network during connection setup.



