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1 PACKET RADI O NETWORK W TH CHARGA NG | NFORMATI ON COLLECTED BY NODES AND
FORWARBED TO BI LLI NG CENTRE Field of the Invention

The present invention relates to packet radio 5 net wor ks and

particul arly WO9346B9i ng out charging in packet radio ndGHHIXL0019
Background of the Invention Mobi | e conmuni cati on systens have
been devel oped in order to make people £ree to nove away from fi xed
10 telephone termnals wthout, however, maki ng them nor e difficult

to reach. Wth fmﬂ% AR LESHD A REDES"
: : nmﬁ ﬁg AND
offices, vari oumagéommgservme ave een I nt rod‘tce to the

nobi | e communi cati on systens as well. Portable conputers enable
efficient data 15 processi ng wherever the user nay be. Mobile

conmmuni cati on net wor, lés,1 :i n ;t Eg n, iFgrov!i dgn users with an efficient
access networ k for 2 t he access network

providi ng access to actu&hedapzeaenporinventdon hrelates mha ppacketarradiso
new forms of gata [ald9& aaﬁdbgaaqlaglarpyarﬁaedcawylﬁ esg8Bt chigingut i e

nmobil e conmmunicati o Mobil e data transfer is particularly
wel | support&f"‘gi?tdlr@ nﬁBBP’FE COmmnl cation systems, such as

t he Pan- Eur opean nobi | e EGaukarooadi ofi tlye g’ 3 obal System for
Mobi | e Conmuni cation). 2 1 n ﬁ&‘ﬁ‘e(ﬁ\énsli YeTbh éd
provi ded by GPRS ( or?elr ael cI%';;ltc % I’\?I C'B% whi ch | one Jt'ne
t opi cs for o3Mex afe ZmaEFarB%‘?R)}r%a ST wﬁ?k Nhg 206e H°ETS fxed

( Eur opean Te:!.@conmame;ﬂtdm Geamidards | withoutt £) hoWeeer;PRiaking tdjesr atoxmal
environment is congf :;&f@ftbbzooq%a% fe30an SURIRIMANY SEE¥EC o7 Cdsta

whi ch are |nter-conne
transfer servn.ces in offices, various kinds of data

services have been introduced to the mobile communication
systems as well. Portable computers enable efficient data

15 processing wherever the user may be. Mobile communication
networks, in turn, provide users with an efficient access
network for mobile data transfer, the access network
prbviding access to actual data networks. For this
purpose, various new forms of data service are being.

20 planned in present and future mobile communication
networks. Mobile data transfer is particularly well
supported by digital mobile communication systems, such as
the Pan-European mobile communication system, GSM (Global
System for Mobile Communicationm) .

25 A new service in the GSM system is provided by GPRS
(General Packet Radio Service), which is one of the topics
for GSM stage 2+ standardization work being done in ETSI
(European Telecommunication Standard Institute). The GPRS
operational environment is constituted by one or more

30 subnetwork service areas which are inter-connected by a
GPRS Backbone Network. The subnetwork comprises a group of
packet data service nodes SN, herein referred to as
serving GPRS support nodes SGSN, each of which is
connected to the GEM mobile communication network so that

35 it is able to provide mobile data terminal equipments with



. GPRS Backbone Network. The subnetwork conprises a group of packet data
service nodes SN, herein referred to as serving GPRS support nodes
SGSN, each of which is connected to the GSM nobil e conmuni cati on
network so that 35 it is able to provide nobile data term nal equi pnents
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2 a packet data service via a nultitude of base stations I.e.
cells. The nobile communication network in bejween of fers a packet
switched data transfer between the support node and the nobil e data
term nal equi pments. The 5 different subnetworks, in turn, are
connected to an external data network, e.g. to a packet swtched
public dat a ret ppckePSEBER \sexvipeciviiac gyateltaitu@eRDEubpset stations

nodes, GGSN. Thus,;j the @Bﬁfsemcmeiw eeﬁ.mea%eh&at tworkti&nﬁEEfgeen

between nobi | e data term nal equi nts and extern dat a net wor
with the GSM net wRlkEeet A ﬁ’@c§§ta witche (ﬂ?é?stﬁé{‘%ﬂ? betyealy thgeSpRBERPLE e
of the GPRS serviasode anbt vehik imobila idateperairadnal moetuiprlepesdenthy

of the GMn &*’Hé%]éﬂé N L Bfet®BREEN | Qhaley GZ5M :gé "‘Qﬁ}m%‘?!tgg%io an

One of the problens i's carry ou chargln i'n
net wor k. User-re#’ﬁ%%’la]ddi%?;a RrelWRTK s <3 G €0 asparket eyitghed public

chargi ng the user,datf£ netwdrky PSPDN,gakier agesifibe gatewaiy) CENES slippert

ol Tcts i i G oSG, i, TR SR 0358 eibhaed Packehstetn
col | ects infornat |Wf€&ﬁﬂn betwesna PeRINS kd@é'régetemh@al equippentst SBENs

and GGSNs inign Nﬁ&tsé}fﬁélcﬂa%rae%e%%rhﬁ with €he (EBM imditwokRNBePvifY¥EAs an

hundreds of nodes. cl_clzoeméesv nétwork One of the features of the GPRS service

network is that it operates almost independently of the

GSM network with the "conventional" GSM network services.

One of the problems is how to carry out charging in

15 the GPRS network. User-related data transmission

statistics, used for charging the user, are normally

gathered at the serving GPRS support nodes SGSN and at the

gateway GPRS support nodes GGSN. The SGSN collects

information about the radic interface usage and the GGSN

20 collects information about the data network usage. The

number of SGSNs and GGSNs in an MSC service area can be

quite high, tens or even hundreds of nodes. However, no

suggestions exist as to how to carry out charging using

such scattered charging information. In the GSM mobile

25 communication network, the billing records (Call Detailed

Recorxds) are typically generated at the wmobile

communication network or in an Intelligent Network IN

coupled thereto. However, there are no direct interfaces

from the GPRS system to the mobile network or the IN

30 suitable also for the GPRS charging. A further problem is

that the billing centers and the interfaces they use have

not been standardized even in the mobile communication

networks and are consequently different for every

operator. This would require -.implementing different

35 interfaces in different GPRS networks. Similar problems



-sugg‘estions exist as to how to carry out charging using such scattered
charging information. In the GSM nobil e 25 conmmuni cati on network, the

billing records (Call Detailed Records) are typically generated
at. the nmobi | e conmmuni cation network or in an Intelligent Network
I N coup| W@ 9PREBRt 0. However, there are no direct interfZEEFO0D¢ 5,
the GPRS systemto the nobile network or the IN 30 suitable also for the
GPRS charging. A further problemis that athe billing centers and the
interfaces they use have not been standardized even in the nobile
conmmuni cati on networks and are consequently different for every
operator. This would require inplementing different 35 I nterfaces

di fferent GPRS net Werkalssiegsuy igt stihess packet ra@E?QW?%Hﬂ@ﬁ? of the GERS
PCT/ F1 97/ 00019 network tvpe. may al so occur

I n other packet radi o netyor k type.

Brief Summary of the Inv fR%h n QS ¥gﬁt of the present

invention to enable 5  Btl nSn@thcpacgfetth%ldpzsem‘w)m‘sentwn to enabje

further object of mglpﬁgsgﬂtpémtﬁmd s,eaworks,char ging information
collecting system whicC

i npl enentation in a %aék‘ﬁ'hFﬁdlo&J e%ﬁ redént' !4 eeq}tﬁ\%é{ﬁﬂn%n

relates to a packet:haagingsysimrmatlocx)npm&ﬁgtanﬂ| gisystemwbi [which is
communi cat | On net WehlepBAGLRL of tE BiLELAhNUysRAW PififetientUbioh [l 4

support nodes connect eg rgg nmobi | € comruni cation network
whi ch provi deBackeh Fp Wé‘?'%’(‘(ﬂ ‘interface for packet switched
: ' 10 The invention relates to a packet radio system

comprising a digital mobile communication network; packet
data terminal equipments; packet radio support nodes
connected to the mobile communication network which
provides them with a radio interface for packet switched
15 data transmission with the packet data terminal
equipments; gateway packet radio support nodes providing
an access point to an extermal packet data network; and an
internal packet switched backbone network to which the
packet radio support nodes and the gateway packet radio
20 support nodes are connected. The packet radio network
according to the invention further comprises a billing
gateway support node, which is connected to said intermal
backbone network to receive user-specific charging
information collected by other support nodes and to

25 forward the charging information to the billing system.
The basic idea of the invention is to provide the
internal backbone network of the packet radio network with
a new support node establishing a gateway from the packet
radio network to the actual billing system. This support
30 node is herein referred to as a billing gateway GPRS
support node BGGSN. As the BGGSN is connected to the
packet switched backbone network within the packet data
network, it is possible to exchange information between
the BGGESN and any other support node in the packet radio
35 system, even in case the nodes are in packet radio



.15 data transmssion with the packet data term nal equi pnent s;

gat eway packet radi o support nodes providing an access point to an
external packet data network; and an i nternal packet sw tched backbone
network to which the packet radi o support nodes and the gateway packet
radio 20 swwpargémodes are connected. The packet radi o net PCTFI97/00019
according to the invention further conprises a billing gat eway support
node, which is connected to said internal backbone network to
receive user-specific charging i nformat’i on col |l ected by ot her
support nodes and to 25 forward the charging information to the billing
system The basic idea of the invention is to provide the

i nternal backbone netwotksof d¢detyuslkles ragi o deEveré&ntM t hoperatoxs .NEWThe

support node establijshi « gat e | et k to
the actual billi ngkgég%g%t%s%%%{r% O%ﬁeg%é:?ei%%g;e%?%r @ﬁr&s&s
a billing gateway @PRthe receipingtsupRPerpaEsie. AetweenztheN suppeatnacdes
to the packet thak t chsT ditc K kP gAAGWOL K Skt ibrd hanBacked dddbNs, a

network, it is possible 19 exchange Infaormaiion petwee . he N and
any ot her support ﬁgﬂgu?ﬁc?%ﬁmhacgﬁ t?%é#o é%g. §§§r§ﬁ$er@§%ﬁéinwgggﬁ t A&
nodes are in packeindepemdent of tjg oZmpdemgntation of the operator's

PCT/ FI 97/ 00019 charging system, and the same 4n all the NBA¥REKS radio
controlled by different oper_at or or.t

éh The trani tgLna suppor,
node only needs t o"RhERF¥Fe 30q/7R8e the sypperh peds; &P ggg pP8r CHAGgEng
Bet ween t he suppor infiormation wishes toltxmswitargliangingf dnfermaniandofhe

BGESNs, a 5390 CONBHALERLEOBULBEREBEL! 1ttrdiEmife! ¥HE NEREcMUtGn IS a

| ndependent  of thesﬁgBiPEEWéfii{Kb‘3Aé§$%y9%$£3t8£péort node which forwards

| the charging information, either directly or indirectly,
to the operator's charging system.

The communication protocol between the billing

is gateway GPRS support node and the operator's billing
system may be operator-specific. The other support nodes
in the packet radio network, however, need not know the
implementation of this interface as the interface between
the support nodes and the billing gateway GPRS support
20 node is standard.

The invention provides a number of advantages. In
the packet radio network, only one charging interface is
determined. Charging in the packet radio network is
standardized, but it is not restricted to one embodiment

25 or charging system communication protocol. The operator
only needs one interface for the charging system, and not
e.g. a dedicated interface in every support node. The
operator may send charging information directly to another
operator, from one billing gateway GPRS support node to
30 another. '

Brief Description of the Drawings

In the following, the invention will be described
by means of its preferred embodiments, with reference to
the attached drawing in which the GPRS system according to

35 the invention is shown.



z-char~g_i ng system and the sane in all the packet radio networks. In

case the support node collecting charging I nformati on wi shes to

transm-t charging information of a 10 specific subscriber, it transmts

the information to a specific billing gateway GPRS suppw whi ch

f or war ds WQHE6BAar gi ng i nformation, either directly or iffdh 12

to the operator's chargi ng system The comruni cati on protocol

between the billing 15 gat eway GPRS support &node and the operator's

billing system may be operator-specific. The other support nodes

i n the packet radi o network, however, need not know the I mpl enent ati on
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icable to ferent
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WO 97/ 26739 10 will be described by means of a ®PRS-parkeboyadio network,

S which is a combination of the GPRS service and the GSM
system, without, however, restricting the invention to
such a specific packet radio system.

The figure illustrates a GPRS packet radio network

15 implemented in the GSM system.

The basic structure of the GSM network consists of
two parts: a base station system BSS and a network
subsystem NSS. The BSS and mobile stations MS communicate
through radio connections. Within the BSS each cell is

20 served by a base station BTS. A number of base stations is
connected to a base station controller BSC whose function
is to control radio frequencies and channels used by the
BTS. The BSCs are connected to a mobile services switching
center MSC. For a more detailed description of the GSM

25 system, reference is made to the ETSI/GSM recommendations
and "The GSM System for Mobile Communications", M. Mouly
and M. Pautet, Palaiseau, France, 1992, ISBN:2-9507190-07-
7.

In the figure, the GPRS system connected to the GSM

30 system comprises two GPRS operators; operator 1 and
operator 2, both having two serving GPRS support nodes
(SGSN) and a gateway GPRS support node (GGSN). The
different support nodes SGSN and GGSN are interconnected

by an Intra-Operator Backbone Network. It should be

35 understood that the GPRS network may have any number of



« The present invention is applicable to different ~ types of packet radio
systens in which support nodes are connected by a common backbone
networ k. The invention is particularly well applicable to inplenenting
a General 5 Packet Radi o Service (=GPRS) in the Pan-European digital
nmobi | € comMmunwWoReM9 syst em GSM (G obal System For Mbil e PCT/F197/00019
Commruni cation) or simlar nobile comrunication systens, such as the
DCS1800 and the PCS (Personal Communication g  Systen). Below, the
preferred enbodi nents of the invention 10 wll be described by neans of a

GPRS packet radi o network, which is a conbination of the GPRS service
and the GSM system wi thout, however, restricting the invention to
such a specific paekpportdand syastesray nodes. The figure illustrates a

GPRS packet radio networkgd5 dqu_hqgg.n&fan Kef &JQQE_QSM&%}ﬁm each support
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y.st em Lises; Lwo era .ors.
operator 1 and gb%?a’{l% @ Sg(tign% i atessé’?’?Fnﬁﬁ QIR £ Se s
(SGSN) and a gat eMytEPRSesdmﬂﬂtsh%ﬁEmQ GBIR) anfhefurthexnyi fia ehhesmopdde
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wﬁﬁm\l\g; kof 't should bze'vgge a.'é'Jenagj rhset (c):%(.jl.lt let lécpetegoR ner1nc1pimy tq'xe mo%J.Xe

is communication network between the support node SGSN and
' the mobile station MS may forward packets between these
two. For this purpose, the mobile communication network
may offer either a circuit switched connection or a packet
switched data packet transfer scheme between the mobile
20 station MS and the serving support node SGSN. An example
of a circuit switched connection between a mobile station
MS and a support node (Agent) is disclosed in the Finnish
patent application $34115. An example of a packet switched
data transfer between a mobile station MS and a support
25 node (Agent) 1is disclosed in the Finnish patent
application 940314. However, it should be noted that the
mobile communication network only provides a physical
connection {access network) between the MS and the SGSN,
and its exact operation or structure have no relevance to
30 the present invention.

The intra-operator backbone network 13, which
interconnects the apparatuses SGSN and GGSN of the
operator, may be implemented e.g. by a local area network,
such as an IP network, a CLNP network or an X.25 network.

35 It should be noted that an operator's GPRS network may
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6 support and gat eway nodes. In a cellular packet

radi o network, each support node SGSN controls a packet data service
W t-hin the area of one or nore cells. For this pur poseagﬁ}g:,mgﬂpport
node 5  SGIMO92¢8hnected to a specific local part of the mobi | e
communi cation system This connection is typically to the nobile
services switching center, but in sone cases 7 it mght prove .

advant ageous to nmake the connection directly to the base station
system BSS, in other words, 10 to the BSC or one of the base stations
BTS. A nobile station M5_.in a cell conmunicates over the_rad

[} . O
interface wi t Al e beg sknementedpal thapt 21 héPFrergpFﬁ%t%bhagkb‘me
communi cati on net weekwo¥k | heéheestatirie tbynathpla@aNtingwhddethe feaenvesein

area'the cell is located., Ln princip .mhj QPIRUY '
network between t h82€upp8r ooseaq'gtﬁﬁg%&c#é%' H}HS %bﬁg statlrgﬁa?ggng?/t
forward packets betherge tths charging\®ripgiPias sob il devanidomphi | e
comruni cat i ongnet wor k ThéBYa0édRy GPRBElsuppbirtCuiddes véEshedonnarest tha

or a packet sw tched dat cket sfer heg&?e h ' 20
station M5 and t he®BEFIFRY %u%ﬁgrgt rheotcyécf %Skﬁ &%l%exarrp ets%%gm%f G%PEP’IF%EFt
swit ched connecti oopexabees andptic edatat n@sworks NS,anfughs@Foar A58§er-

(Agent) is discl osgfeigebd pdditbnd) Networkyt &At IRPREtWSER OLritd4hbt) AF an
exanpl e of a packef sw tched data transfer between a nobile station M5
and a support 25 ZXn8deetWent) is disclosed in the Finnish patent
appl i cati on 260314. HoweVEne intehoopeiraiomdragkhang nefwork ispai petwork

communi cati on net ﬁgﬁg&‘y WO d65he? IiisNeCabs difEfOFEIRCT icPerateeeSSmay
net wor k) between the and the SGSN,

a its exact o at.i O '
structure have no FEMBYBHCate  wiFh e p?&?gﬁ?rr nv@iﬁ on‘?gﬂf’nl‘:%@lgn 1Be
i ntra-operator backbautredt vor bupforvhGPRS roaming between different GPRS

networks. The inter-operator backbone network may be

15 implemented by using e.g an X.25, IP, CLNP or other

networks as long as the GGSN of both sides employ the same

protococls toward the backbone network between the

operators. To take an example, if the intra-operator

network is an IP network, an operator 1 may have an

20 internal X.25 network (in the intra-backbone network of

operator 1), and an operator 2 may have an internal CLNP

network (in the intra-backbone network of operator 2). In

such a case, the GPRS GSN of the operator 1 should use

X.25 protocol locally and the IP protocol toward the

25 inter-operator backbone network. Similarly, the GPRS GSN

of the operator 2 should use the CLNP protocol locally and

the IP protocol toward the inter-operator backbone

network. It should be noted that if the networks of both

the operators and the network in between all use the same

30 protocol, the GGSNs between them is not necessarily

required but they may be replaced by e.g. data network
bridges or routers.

The gateway GPRS support node GGSN is also used for

storing location information of GPRS mobile stations. The

35 GGSN also routes mobile-terminating (MT) data packets. The



.interconnects the apparatuses SGSN and GGSN of the operator, may be

Iampl enmented e.g. by a local area network, such as an I P network, a
CLNP network or an X 25 network. 35 It should be noted that an operator's
GPRS net wor k may WO 97/ 26739
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I npl emented wi t hout an intra-operator backbone networ k, for exanple by
i mpl ementing all the features in one andgthe same conputer; such an
alterati on does not change the charging prlnC|pIes of the invention. 5
The gateway GPRS support node GGSN connects the operator's GPRS
network to the GPRS systens of other operators and to data networks

15, such as an | nt@ESN alsoopempriseBaakhhiatabasewowhdichamdds nedgetker the

etuor K 1 & a netug e oek aQEidy of the, pobile Brarighyt 29t b ke CE"
may comuni ca¥ 3 9F Sﬁ'yPagﬁF'ﬁ%? il §%¥ﬁﬁﬁ?8‘éﬂ}5n“} @ Pluralléam ?&d
to support GPRS rowh&mu;dhﬁ\MhH1GmRBfebamlnéFf&bntltyluﬁ\mahkmobIme station
I nt er-operato e xoe 15 i npl emented by using e.g an

X. 25, 1P, NP oir%pqlt}h nlét:th%/orks as long as the GGSN of both sides
enpl oy the same pr otqﬁﬁﬂ'§etlé\ﬁﬁfid dafa hEERBOFRY nSERELREDEE neatBethefor

e

operators. To tak&:m@f@mthe idséle iater aadesr alodlected ﬂﬁéM}k % aghé P

network, an operatQr n?%ﬂi@’e %Q; no' '&tsers@%k Xafid 5! g %ié\e,fél’%ﬁ

intra- backbone netWor K an-operat
i nternal CLNP sypRatT Kedes t Nnt?@bﬁ@ﬁ?ioﬁ@lh%?%rkn@rmm oaboyt

I'n suchi@ casghe t headRS Tnblefatbe apaGa! Oland Shdid d ¢EEN  collects
information about the data network usage. Typically,
charging in the packet radio system consists of subscriber
fees and traffic fees. The subscriber fee is a regular
payment paid by the subscribers to cover a specific period

15 of time. The traffic fees are typically determined in a
packet radio network as a function of data amount and
service type, possibly service quality as well. The data
amount measuring techniques may include simply counting
the bytes or an advanced statistical sampling of the data

20 traffic. In principle, charging for usage of a packet
radio network should be possible the same way as in
general packet switched data networks. The exact charging
basis may be operator-specific. The charging principles
are not significant as far as the present invention is

25 concerned, because it is generally applicable to different
charging methods.

The operator's billing system, which carries out
the final subscriber billing on the basis of the charging
information collected, may be located freely as it is not

30 a part of the actual packet radio network. In the example
of the figure, the charging system is placed apart £rom
the actual packet radio network in a specific charging
center BC. Alternatively, it may be situated e.g. at the
MSC. The exact implementation of the charging center BC

35 may vary operator-specifically. The exact implementation



.X. 25 protocol locally and the IP protocol toward the 25 I nt er - oper at or
backbone network. Simlarly, the GPRS GSN of the operator 2 should
use the. CLNP protocol locally and - the I P protocol toward the

I nt.er - oper at or backbone network. It should be noted that if the

net wor ks of bWOn9726739 the operators and the network in bet weBrHPTOMY: { he
sanme 30 protocol, the GGSNs between them is not necessarily

required but they may be replaced by e.g. datag network bri dges or
routers. The gateway GPRS support node GGSN is al so used for
storing location informati on of GPRS nobile stations. The 35 GGSN al so
routes nobile-termnating (Ml data packets. The WD 97/ 26739 |
PCT/ F1 97/ 00019 of theGESN &fs@otonpeserisiald dbPalflise RFFIINhapBVERERDer

the networ k adgi&sssefit e NRddRaI15AHp1icable t8 BhgsbPent chaXgRiy
or CLNP network, or sinultaneously in a plurality of them and the

GPRS roani ng i dent i$SP% % 'he nobile station 5 in the GPRS networKk.
User-rel ated data transfe/Thet dintexinad, backiioner network cofir ghegpasket spadio

are also col |l egt ed fmisk @edoR@ing to EREVimeedhiRh S pRovidedesi SN nawnd
I n the gateway GPRS su&g%rt ﬁo%gs GGSN, _The SGoN. col 1;1ects |nforma]E| on
about 10 the radf¥PPI%h H9SRe WIS PTEKYS h8 MY Gl he packet
i nformation about tieditatretweirkorto whegactpdi chhakging systehargucly as the
packet radio Systeg%@ﬁ Tt eURRC! iM8E su poréeﬁaaanﬂst hatbifn fegsrrdde

subscriber fee is e pagrrent pai bg/ t he subscri b&s to cover
a specific period to as a billing gateway GPRS support node BGGSN. As the

10 BGGSN is connected to the intra-operator packet switched
backbone network, it is possible to exchange information
between the BGGSN and any other suppdrt node SGSN or GGSN
in the packet radio network, even if the nodes are in
packet radio networks of different operators. The

15 transmitting support node only need to know the address of
the receiving support node. Between the support nodes SGSN
or GGBSN that collect charging information and the BGGSNs
there exists a communication protocol which is independent
of the implementation of the operator's charging system,

20 and the same in all the packet radio networks. In case the
SGSN or GGSN collecting charging information wishes to
transmit charging information of a specific subscriber
{identified with e.g. an international mobile subscriber
identity IMSI in the GPRS system) to the charging center

25 BC, it transmits the information in data packets
corresponding to the protocol (e.g. IP) of the backbone
network, the data packets containing the network address
{(e.g. IP address) of a specific BGGSN. The data field of
the data packet may contain the charging information in a

30 suitable format. The data field may contain subfields
which contain the IMSI, data amount and the service type.
The BGGSN receiving the data packet forwards the charging
information to the operator's charging center BC. The
exact implementation of the protocol used in the charging

35 information transfer is not essential to the invention,



.15 of time. The traffic fees are typically determned in a packet
radio network as a function of data amount and service type, possibly
service.quality as well. The data - anpbunt measuring techni ques nmay

i ncl ude sinply counting the bytes or an advanced statistical sanpling

of the data be7dermdffic. In principle, charging for usagepei/r@700Ket
radi o network shoul d be possible the sane way as in general packet
swi t ched data networks. The exact charging 10 basi s may be
operator-specific. The charging principles are not significant as far
as the present invention is 25 concerned, because it is generally
applicable to different char gi ng net hods. The operator's

billing system wyruth €hRér iigfredittion is b’éﬁei‘hmai/ %ﬁpﬂ.ﬁ!dab&é bid | Gnd ofnd he

basis of the char If Or n be located freely as
it is not 30 %'rt of’ltshe'%ﬁcu %lgcl'('%?) c#o ne ﬂgf’ﬂ% E¥anpst
of the figure, th@r@msgl tes gharging ikﬂl%@wfalm tinf some otherhuamcbmre

packet radi o net wydhdifgd itPesl £he Bdar gi ng center BC. Alternatively,
it may be S|t5uatedeg [ Iemantation of the

t
charg| ng cent®r BC 35 €§?§N oﬁ)@%ﬁﬁ I?pggi"? FHSF sipRorkppdes send

i npl enent at i on chargingpigiforgagdon may be either fixed or dynamic.
PCT/ FI 97/ 00019 the former case, the support ndde SGSN off dd?a’% Bﬁ[
os

o different char GES the (Shrtflis informatioia Hiedmame PAGeSH d
net work of the pacikddresasdie p8rmanently kestxnmest dlmgheosupportlvmdeomn She
provided witfp a N§Ytter case, the BGGSN to which the charging information
is sent varies e.g. according to the service type or

subscriber. In case the address varies according to

subscribers, the address of the correct BGGSN is given to

the support node when the subscriber begins to use a GPRS

15 service. The BGGSN to which the support node sends the

charging information may be within the network of the same

or a different operator. For example, the SGSN in the

network controlled by the operator 1 may send charging

information to the BGGSN of the same network, when the

20 subscriber's home network is the network of the operator

1. However, the same SGSN may also send charging

information to the BGGSN of the operator 2, when the home

network of the subscriber 2 is the network controlled by

the operator 2 and the subscriber is roaming in the

25 network of the operator 1. In such a case, a data packet

containing the charging information is routed from one

network to another the same way as other data packets. In

a similar manner, the BGGSNs (and consequently BCs) of

different operators may also exchange information by

30 sending data packets from one network to another wvia the
inter-operator backbone network or data network. It is

also possible that the SGSN sends the charging information

to the BGGSN of the operator 1, even if the home network

of the subscriber 2 is the network controlled by the

35 operator 2 and the subscriber is roaming in the network of



-support node, which provides a gateway fromthe packet radi o network
to the actual charging system such as the charging center BC. This
support-node is herein referred to as a billing gateway GPRS support
node BGGSN. As the 10 BGGSN is connected to the intra-operﬁ‘%&mﬁﬁt

swi t ched WOR7R6BAe network, it is possible to exchange i

bet ween the BGGSN and any ot her support node SGSN or GGSN in the
packet radio network, even if the nodes are i1w packet radi o networks
of different operators. The 15 transmtting support node only need to
know t he address of t he receiving support node. Between the support
nodes SGSN or GGSN that collect charging information and the BGGSNs
there exists a contbfi eReFakCHrbt GRS KHRLERY 8eFHaEPEndent of the

i mpl enentati on of the operpé orscsMam@iynobéysé®inectdd aod the SBOe eithelr
t he packet radio networks. Iln_c t GSh t4 00
charging informati ﬁrﬁfgi%s (?8 the rarr?str?‘f"t qchar%é%é@n#%&n%ﬁojhfo%nathe
speci.fic subscri befigure) {j exnindivectly ivia an sinkermadiateo fpetverki |(such
subscriber g idgBthhYintdEi1iderithaeChiBOkSYRS &5D d nethorkhelener: ceil ehe25

BC, it transmts__the_ _infor iLn kegt.s C sporgling
to the protocol (e?ﬁ.er?’?’?rofé)t Wkﬁgﬁgegei& E'Q{\Ag%lk,t}t‘l%e fdla%uz'i{e?dckgﬂse
contai ni ng the netwonkeattowsend commupigatienapuptecyl obetweer cihpc BGGSHN,

The data field of apg tﬂé‘%ﬁ@&d&a@(%hé@iﬂ?rﬁéﬁézt hge chay 9beJ operator-
information in a 30 igltable for%. Th a

ta fie . contain

subfi el ds whi BReEbREGH nTt WY \RE , PASE ?in%Un?na%% it iRg Sysken
The BGGSN redaei vi ng) t émpliayed faclecg -f bhaa@S sya-eshaflengonnection @ndthen
to the operator's ﬁamﬁ}.ﬂeaﬁaﬁ g.sr@ébcaﬁh%rq notSXAgnilfIRhAREBEAERSN a8l thie
protocol used in the charging 3 i nf ormati on transfe&.ls not -essgng aL to

t he invention invent ggng?§gerned, as the invention is mean o be

PCT/ FI 97/ 00019 generally applicable to all the solutions.

The description is only intended to illustrate the

15 preferred embodiments of the present invention. The

invention is not to be restricted to these examples, but

it may be modified within the scope of the attached

claims.



10 ut the invention is generally applicable to all the

protocol s. The BGGSN r‘mw(l 'i“(u&ml onbi ne or pre- process the
charglng i nformation. i before sending it to the BC
5 The BGGSN addr éss ‘t o whi ch’ ot her support nodes send

charglng I nfwowhenp may be either fixed or dynamic. In PATVFIOH0001%E
case, the support node SGSN or GGSN al ways sends the charging
information to the same BGGSN whose ad gss is permanently stored in
t he support node. In the 10 latter case, t BGGSN t o which the charging
I nformation - 1s sent varies e.g. according to the service type or
subscri ber. In case the address varies according to subscri bers, the
address of the correct BGGSN is given to claimdie support node when the
subscri ber begins to use a GPRS 15 service. The BGGSN to which the
support node sends the charging information may be within the network
of the sane or a dilfehaprckgieradio systemxapppPrising: SGSN in the

network controlled by thg a&gieaprmébm?y SSMtRLIL T tAiod network (@GR! Eae, t O
t he BGGESN of _t he éggg net wor when the 20 subscri ber's home network is
é

the network 8f th &r at or 1. However, the same SGSN may al so send
char gi ng i nf or mat i opacket r@mm@naﬂhequppmamm (M8lwhen the hone
network of the subscribepadkée +d®id tCQBHEQ|k§dsﬁm’conneédEﬁ QBﬁ&%Eor

2 and the subscrlbe at or

such a case, a dalg b;EkEPmmungcﬁﬁh?%Jﬂ?ﬁﬁ°¥%ewgh%?99ﬁﬁv+$%§w ?WoHiFQ a"
routed fromone radioeimeiface oot hacket switimhedagdats Utdmsmicestimpmpadkat s.
I n a shigl | ar +H8 Betie é%ml&mdeaa@?ﬁgﬂegﬂy BCs) of

di fferent operators Fso exchan%F I nformation sendi ng data
packets from one networ kg?'be"émbt i Fadhe S“Pp°qtnp8§e5pé¢%$!9r BFVEdRe
network or data nahwatkesbt point to ahsexpemsablpadient ddta JW8BMWoskndashhe

chargi ng informatigg to the BGGSN of the operator 1, even if the hone

net wor k of the subscriber 2 is the network controlled by the 35

operator 2 and the subscRRbiRtexnabRAcket PYHEhet Rackbope network (13)
15 to which the packet radio support nodes (SGSN) and the

gateway packet radio support nodes (GGSN) are connected,
characterizedby
a billing gateway support node (BGGSN), connected
to said internal backbone network (BGGSN)} to receive user-
20 specific charging information collected by the other
support nodes (SGGSN, GGSN) and to forward the charging
information to the charging system.
2. A method as claimed in claim 1,
characterized in that the communication
25 protocol between the billing gateway support node (BGGSN),
the packet radio support nodes (SGGSN} and the gateway
packet radio support nodes (GGSN) is a packet switched
communication protocol of said intermal backbone network.
3. A method as claimed in claim 1 or 2,
30 characterized in that the communication
protocol between the billing gateway support node (BGGSN),
the packet radio support nodes (SGGSN) and the gateway
packet radio support nodes (GGSN) is independent of a
communication protocol between the gateway support node
35 and the charging system.
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VO 97/ )
Ve 7 26739t he oper at or I!ﬂ'ﬂ”ﬂg"ﬂ”’!ﬂ’metmrk) The BGGSN may

be connected to the cel directly (as the operator 1 BGGSN
connéection 12 in the figure), or indirectly via an internediate
network (suchwa®726%® an intelligent network IN) or a networ KPGHERNIY 5
t he operator 2 BGGSN connection 12 in the figure). The
connection and comruni cati on protocol betweenishe BGGSN and the
operator's charging center BC may be operator- specific. It may be
based e.g. on SS7 (Signalling System 10 7) enployed by e.g. the GSM
system The connection and the conmuni cati on protoc

] ol are naqt .
significant as far as the4.- A Pagkeht¥ahiq fetyers, ﬁ@d?lék“‘?‘ﬁem A dn 1%
meant to be gerendl kynaapkisable & @ al 1z teh@ dal vhaonshe communicatickhe

of Cthe present  PROEREPSetiggn tié BLOLIDE gatowal SR ndd DOHGEANS

these exanpl es, bumnd thet ekaraingp@ysted wiehidikiexrensopéren t3e packet

attached 5| ai B¥itched communication protocol of said internal backbone
network.

5. A packet radio network as claimed in any one of
the previous claims, c haracter iz edin that the
billing gateway support node (BGGSN) is provided with a

10 direct connection to the billing system.

6. A packet radio network as claimed in any one of
claims 1-5, charactezxrizedin that the billing
gateway support node (BGGSN} is connected to the billing

_ system via an intermediate network, such as an intelligent
15 network, or via an intermediate network element, such as a
mobile services switching center (MSC).

7. A packet radio network as claimed in any one of
the previous claims, c haracter iz edinthat the
address of the billing gateway support node (BGGSN) to

20 which the other support nodes send charging information is
fixed.

8. A packet radio network as claimed in any one of
claims 1-6, characterizedin that the address
of the billing gateway support node (BGGSN) to which the

25 other support nodes send charging information is dynamic.

9. A packet radio network as claimed in claim 8,
characterized in that the address of the
billing gateway support node (BGGSN) to which the other
support nodes send charging information is subscriber-

30 specific and is given to the respective other support node
when the subscriber begins using a service.

10. A packet radio network as claimed in claim 8 or
9, characterizedinthat the support nodes are
arranged to send the charging information to the billing

35 gateway support node (BGGSN) of the subscriber's home



12 ai s 1. A packet radio

spovemcompiston: | IIMIRGMAIHN o 1, oo e o hor T

packé&t radi o support nodes (SGSN) connected to the nobi | e
conmmuni cat i owosgkempk which provides themwth a radi o povvayfoee® f or
packet swi tched data transm ssion with 10 t he packet data term na

equi pnent s; gat eway packet radiq_support nodes (GGSN) providing
an access point to an external packet data A&t wor k (15); and

an internal packet sw tched backbone network (13) 15 to which the packet
radi o support nodes (SGSN) and the gat eway packet radi o support nodes
(GGSN) are conneciettiyork or the visdtedanetweogk! e r i z e d by

a billing gateway support node (BGGSN), connected to said internal
backbone network (BGGSN) to receive user- 20 specific charging
information collected by the other support nodes (SGGSN, GGSN) and to
forward the charging information to the charging system

2. A et hod as cl ai med in claim 1, characteriz
ed in that the comunication 25 protocol between the billing gateway
support node (BGGSN), t he packet radi o support nodes (SGGSN) and the
gat eway packet radi o support nodes (GGSN) is a packet switched

comuni cation protocol of said internal backbone network. 3. A
method as clained in claim1 or 2, 30 characterized in that
the comuni cation prot ocol between the billing gateway support node
(BGGSN) , t he packet radi o support nodes (SGGSN) and the gateway

packet radi o support nodes (GGSN) is independent of a conmmuni cati on
protocol between the gateway support node 35 and the charging system
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13 4. A packet radio network as clainmed in claim1, 2

or 3, char acteri zedinthat the communication protocol
bet.ween the billing gateway support node (BGGSN) and the chargin
systemis di f Wr%67®rom a packet 5 swit ched comuni cat i om'g%& of
said internal backbone net wor K. 5. A packet radio network
as claimed in any one of t he previg? claimts, characteri ze
d in that the billing gateway supp node (BGGSN) ijs_provided with a
10 direct connection to the billing system f packet

radi o network ageclaimed ifn afjy one of cl ai mgQf1-5, mar act er
iz edin thag e billi %) gat eway support de (B i s connected
to the biIIincF";:'| syst éngivifa an i nt er nedi ate net&ork, S an
intelligent 13 net wor k, la an internmedi ate n@worK el enent, such as a
nobi | e services sw tchi nglegatfer (MSC). " A pac adi o

network as clainmed in any one of the previ olis ainms, c act e
ri zedinthat the gedl €SS pafd=mizhe b'II_,_,g gX eway sup node
(BGGSN) to 20  which thefojhgr suppﬁt nodes 8&rdEchar gi Fpf¢r qation is
fixed. 8.Aag<tr | @) 1 k @sgc@afmed i n apy@hoife of
claims 1-6, char act|ei| e-gin hdt ohe ress t he
billing gateway support n¢de ) 0% ¢ [ hEI@ 5 ot her support nodes
send charging information 1s dyftamc. * gn_ A packet radio
network as clainmed in claima8, O
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Thiaracherized
sdpport node (BGGSN) to which the other

i nformation is subscriber- 30 specific
ot hler support node

in that the address of the

when t he subscriber begins using a se/

9802630~ 4

bi | 1ing gatgwayasy
support nodes send charging

and is given to the res-ectlve

‘l.

10. A packet radig qﬁtmork as clained in claim8 or 9, r act
erizedintkne suppof QRU Y ERLAFC AL PROCERTY ORGAVZMIFND t 0 sent
E:Ear gi Bg | ) -ﬁy@yAﬂi\ﬁp@é@Pﬁ@qﬁm Wpcﬂ)f
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1 (57) Abstract

(54) Title: PACKET RADIO NETWORK WITH CHARGING INFORMATION COLLECTED BY NODES AND FCRWARDED TO

iy
Y
G- Hee] o |- e
SGSN * B GOSN BGGSEN
- - GPRS backbone
GPRS backbone GPRS becibone
Opargior 1, MAwork /o miwork g7 Oooraior2
GOSN GGBN
SGEN BGGSN
SOSN
- e

In a digital mobile communication system, a packet radio system has been implemented by employing the radio interface of the mobile
communication network, The packet radio system comprises packet radio suppost nodes (SGSN) connected to the mobile communication
network, as well as gateway support nodes for providing an inter-connection to an external packet data network (15). The support nodes
(SGSN, GGSN) are connecled to an intra-operator packet switched backbone network (13). The serving support nodes and the gateway
support nodes collect charging information on usage of the radio interface and the data network (15), respectively. The system is further
| provided with a billing gateway suppont node (BGGSN) connected to the internal backbone network (BGGSN) to receive user-specific
charging information collected by the other support nodes, and to forward the charging information to a charging system.
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