W0 02/ 11468 PCT/ GBO1/03388 1 USE OF RADIUS I N UMIS TO PERFORM ACCOUNTI NG
FUNCTI ONS 5 RELATED APPLI CATIONS U.S. patent application Serial No.
09/626’699’§th§¢MQU|y 27, 2000, entitled "USE OF | NTERNpET)YBB1/d3388NOLOGY
TO REG STE ELESS ACCESS CUSTOMERS, " and U.S. patent 10 application
Serial No. 09/626,700, filed July 27, 2000, entitled "USE OF RADIUS IN
UMIS TO PERFORM HLR FUNCTI ON AND FOR ROAM NG " whi ch are
continuations-in-part of U S patent appiication Serial No. 09/432, 824,
filed Novermber 2, 1999, entitled "CELLULAR W RELESS | NTERNET ACCESS 15
SYSTEM USI NG SPREAD SPECTRUM AND | NTERNET PROTOCOL (I P)", and published in
equi val ent form as European pat e git!ljabpgok 28 Girs®98539. 20 | NTRODUCTI ON
The present invention is directed to the use of the Internet web

t echnol ogy to perfor m accouRPi RERFQRE HCGOUNTING ,FUNGCEIQNSE | nt ernet access
net wor k. 25 BACKGROUND CF THE | NVENTI ON As di scl osed in application Serial
No. 09/432,824 of Novenber 2, 199 entitled CELLULAR W RE | NTERNET ACCESS
30 SYSTEM USI NG SPREAD SPECTRUM AND | NTERNET PROTOCOL (I P), this describes

a cellular yrREREREED RSSIRIATIONESS System

U.S. patent application Serial No. 09/626,699, filed July
27, 2000, entitled “USE OF INTERNET WEB TECHNOLOGY TO
REGISTER WIRELESS ACCESS CUSTOMERS,” and U.S. patent

10 application Serial No. 09/626,700, filed July 27, 2000,
entitled “USE OF RADIUS IN UMTS TO PERFORM HLR FUNCTION
AND FOR ROABMING,” which are continuations-in-part of U.S.
patent application Serial No. 09/432,824, filed November
2, 1999, entitled “CELLULAR WIRELESS INTERNET ACCESS

15 SYSTEM USING SPREAD SPECTRUM AND INTERNET PROTOCOL (IP)”,
and published in equivalent form as European patent

publication EP1098539.

20 INTRODUCTION

The present invention is directed to the use of the
Internet web technology to perform accounting functions
in a wireless Internet access network.

25
BACKGROUND OF THE INVENTION

As disclosed in application Serial No. 09/432,824 of
November 2, 199 entitled CELLULAR WIRE INTERNET ACCESS
30 SYSTEM USING SPREAD SPECTRUM AND INTERNET PROTOCOL (IP),

this describes a cellular wireless Internet access systen



WD 02/ 11468 PCT/ GB01/03388 2 which operates in the 2,gigahertz or other
frequency bands to provide high data rates to fixed and portable wreless
| nt er net owwleskees SUCh users connect to near-by base Stgirjchafoisks ch in
turn communicate to Integrated 5 Network Controllers which are then
connected to the Internet. Such wireless inplenentation relates to an
access network of the UMIS (Uni versal Mbile Tel ephone Service) type and
its subset UTRAN (Universal Terrestrial 2 Radi o Access Network) standards.
UMTS/ UTRAN st andards 10 are published by the 3G Project Partnership (3GPP),
www. 3gpp. org. In any tel ecommunication access system be it wred or

‘Wi rel ess, thehdchuopebatednn tiyse 20¢igarntd iozedthsratregueniayy for

recording cu r 0 1)1 ; : e t.he access to
t he Internet ﬁagﬁgl ggt #Eggf%%lr}ﬁ S\%aggch‘l'eéd 'ieltgg%%gal\é?m{t%&? N), a RADI US
system suppovitrelegshIntengit idayitanct i 3uch Asgesccoprecn of neRABbYS i s

ided b | 138 - . I cat |.al -l n Us
Servi ce. (RADROSY Blafongneiclt sPRRES ColtitaRt €8 bibadafe & 201 ¢ o
the websist e Newmwoirkt Contypllfuss which a2t shepsiconnehbedviey thehas only been
used for a P%%kb%né%ﬁtCgﬁﬁk-“¥f33Q9Qeim$$%ﬂgﬂgét§%ﬁe§élaég§ to an

access network of the UMTS (Universal Mobile Telephone
Service) type and its subset UTRAN (Universal Terrestrial
Radio Access Network) standards. UMTS/UTRAN standards

10 are published by the 3G Project Partnership (3GPP),
www.3gpp.oxrg.

In any telecommunication access system, be it wired or
wireless, there must be some type of centralized

15 accounting for recording customer’s usage and for billing

~ purposes. Where the access to the Internet is via the

Public'Switched Telephone Network (PSTN), a RADIUS system
supports such accounting function. A description of
RADIUS is provided by an article, RFC2138 Remote

20 Authentication Dial-In User Service (RADIUS) by C.
Rigney, et al., April 1997, which is available at the
'website www.letf.org. Thus far,_this system, however,
has only been used for a Public Switched Telephone
Network access.

25
Traditional mobile communications technology generating
accounting information for Internet service may not
satisfactorily support all aspects of the wireless access
system describe in the above co-pending application

30 09/432,824.



Tradi tional nobil e conmuni cati ons technology generating accounting

i nformation for Internet service may. not satisfactorily support al

aspects of o1k €ss access systemdescribe in the abe¢ggummpaeli ng
application 30 09/432,824. WO 02/11468 PCT/ GB01/03388 3 There is
therefore a need for allomnng performance of accounting functions in a

W reless access systemin which the above di sadvantages nmay be all evi at ed.
5 SUDVMAW OF | NVENTION I n accordance with g first aspect of the invention
there is provided a nethod of operation in a wireless access 10 network
system as clained in claim1l. In accordance with a second aspect of the

i nvention therehets P§ AHSREAFMal REEE SEGE CRSIDWIRGVWBEKESYRIRdE ox5 cl ai med
in claim10. 15 In accordance with_a third aspect the invention there

i s provided a RABPWRELRG JSipstaonst op %S%FF?i§§§M%F€?§§SSY%E@Eéglﬁ@FﬁBrk

system as cl atABdabéve | sdAdvntdgel ma¢ asy danesrivitel.a fourth aspect of
the invention there 1is provided a network controller for use in a wrel ess

access network system as clainmed in claim?21l. In accordance with a fifth
aspect of tke invention there

SUMMARY OF INVENTION

In accordance with a first aspect of the invention there
is provided a method of operation in a wireless access

10 network system, as claimed in claim 1.

In accordance with a second aspect of the invention there
is provided a wireless access network system, as claimed
in claim 10.

15
In accordance with a third aspect of the invention there
is provided a RADIUS arrangement for use in a wireless

access network system, as claimed in claim 19.

5!

20 In accordance with a fourth aspect of the invention there
. is provided a network controller for use in a wireless

access network system, as claimed in claim 21.

In accordance with a fifth aspect of the invention there
25 1is provided a computer program element comprising

computer program means for performing the method of

operation in a wireless access network system, as claimed

in claim 22.

30 In a preferred form of the invention, there is provided a

method of operating a cellular wireless Internet access



25 is provided a conputer program elenent conprising conputer program .
nmeans for performng the nmethod of operation in a wireless access network

system asyghadigd in claim22. 30 In a preferred for mpeh/deagedsgy/enti on,
there is provided a nethod of operating a cellular wreless Internet

access WD 02/11468 PCT/ GB01/03388 4 system using RADI US (Renote

Aut hentication Dial-In User Service) which is normally used for

aut hentication and accounting for dial 4up Internet access over the PSTN
(Public Switched Tel ephone Network) where the user 5 utilizes a portable
subscriber termnal with a directly attached antenna for conmunicating in
a wrel ess nsyséen using RADIUS dRemetechkthenticahiomtRiplatled Usetrwor k

control | er a@%rrv?sgﬁhecﬁ YD Fy e dHoll SRALAV Ao LR

conprising the ste I'n conjunctl wreress Tntern
net wor k oper acgouptbng dfory dialRApl UStexnaiumdaegsf anet itte WS n its RAD US

server. A s L he ' ' ' l.aa . wrel rk to an
| nt egr at ed Nle{'?%%%gc%%{'?%ﬂd;?e% %ﬁhh}elggﬁ%a‘ﬁ% gyg‘[etgsﬁ?%vi"{%%\o%u US server.
| f a confBrmtiidAzes acpesmhbls $Ebappibeeddyminhd RHM US daentdy t he

e | SRRl A PR Bkttt DGl RS
subscri ber t odm pateltbulde nedwaokkwith an integrated network
controller and then to a target Internet Service Provider
(ISP), comprising the steps in conjunction with a
10 wireless Internet access network operator providing a
RADIUS accounting function within its RADIUS server. A
subscriber terminal is linked via a wireless network to
aﬁ Integrated Network Controller for negotiating access
with a RADIUS server. If a confirmation of access is
15 approved by the RADIUS server, the subscriber is
permitted to connect to the Internet and the radius
accounting function in the RADIUS server tracks the
connect time of the subscriber terminal to the network, -
volume of data transmitted, a record of connection of the
20 subscriber terminal, and other details relating to the
subscriber session in an accounting data base connected
with said RADIUS server. Disconnection is recorded when
the subscriber terminal disconnects from the wireless

network.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an Internet system

30 illustrating the present. invention.



volune of data transmtted, a record of connection of the 20 subscriber
termnal, and other details relating to the - subscriber session in an
accounting dadayRage connected wth said RADI US server. Pogimangsks on is
recorded when the subscriber term nal disconnects fromthe wreless
networ k. 25 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a block di agram of
an Internet system 30 illustrating the present invention. WO 02/11468
PCT/ GBO1103388 5 FIGS. 2.is a diagram-i bldstrating the method of the
present invention. 5 DETAILED DESCRI PTI ON OF PREFERRED ENEODI NENT
Referring nowto FIG 1, two typical users of the Internet access system
are illustratedigs.2d bhch HagrEAchlMisetasingpahesnetsed dfistlse per sonal
conputer PC and 10 UMIS user, equi pnent (UE) 21' and 22' with a directly
attached ant enRES36" s“é‘bﬁ’f%@rf’r"‘ed by typical data connection such as an
RS232, USB or Internet to the PC. The user equipnent is terned a portable
subscri ber termnal, operating in conjunction with its associated 15 PC
The wirel ess access user is described in the above co- pending application
as a part of apHWASLED ESCRITTION OFCPREFERRED EMBODIMENT

Referring now to FIG. 1, two typical users of the
Internet access system are illustrated at 21 and 22.
Each wireless access user has a personal computer PC and
10 UMTS user equipment (UE) 21' and 22' with a directly
attached antenna 20 is connected by typical data
connection such as an RS232, USB or Internet to the PC.
The user equipment is termed a portable subscriber
terminal, operating in conjunction with its associated
15 PC.

The wireless access user is described in the above co-
- pending application as a part of a UMTS/UTRAN system, the

technique being described in the above co-pending

20 application, which communicates in a wireless manner, via
a UTRAN network 23, to an integrated network controller
(INC) 24. Such controller may be connected by wire or
otherwise to an Internet system or web 31. As discussed
in the above co-pending application, the controller 24

25 includes an RNC or Radio Network Controller 26, which
controls and allocates the radio network resources and
provides reliable delivery of user traffic between a base
station and subscriber terminal. An SGSN (Serving
General Packet Radio Service Node) 27 provides session

30 control. Lastly, a RADIUS element designated RADIUS

client 28 is incorporated to provide authentication and



techni que bei ng described in the above co-pending 20 application, which
communicates in a wireless manner, via a UTRAN network 23, to an

I nt egr at ey eiyegk controller (INC 24. Such control | epciigsofessggonnect ed
by wire or otherwise to an Internet systemor web 31. As discussed in the
above co-pending application, the controller 24 25 includes an RNC or Radio
Net work Controller 26, which controls and allocates the radi o network
resources and provides reliable delive6y-of user traffic between a base
station and subscriber termnal. An SGSN (Serving General Packet Radio
Servi ce Node) 27 provides session 30 control. Lastly, a RADH US el enent

desi gnat ed RAaBcbfntihgentTh28 Insernevrpmtatced hetwookilfe izut henti cati on and

WO 02/ 11468 PCT/ GBO1/ 033 ccounti.ng. Th erne rotocol network 31
s connect 650{18%299 gélca%‘ll %Ve?%eﬁﬂt#o%cgf&g%%% c‘%olrg}ne%%i’%na% then to
a UMIS accessindethen kt@peMTSr ad8ebawaiywork BAEF&Sos 33/ dravd@4gi acor porati ng

an accounti n%ABH téopv 40.3 5 .Thereoirgtﬁl s%naadgcsnil nat ed. t arget I§P 36. From
an overall Vi e\/\g i ATS " The 4R,&BFEJ§paccourﬂi fg TUNCTI ore 40 I'ch” Supports
wirel ess acc&heraeiswaksac destiongted riepdgateISPh26 corfmmmt iamnal accounti ng

functions and_. associ ated .pr.ot I ormalé%. ed on.cellLular nobile 10
net wor ks basé e% f?h‘(’al Rﬁﬁlgsg%@aé‘: $EO %g{% %%ré(:?“??gls 4éétabl I shed an
access net wowkhiskssupports wireless access network accounting,

replaces the conventional accounting functions and

~associated protocols as normally used on cellular mobile

10 networks based on the UMTS/UTRAN standards.

Once a user has established an access network session,

accounting information related to. that session is

recorded by the RADIUS client 28 within the SGSN 27. Per
15 session accounting information comprises information on

-connect time, wvolume of data sent and received by the

. mobile user, and also other information relating to the

subscriber and the ISP to which he is connected. - This

information is sent to the RADIUS accounting function 40
20 within the RADIUS server 34 using standard RADIUS

accounting messages.

It will, of course, be appreciated that the accounting
functions discussed above will typically be carried out
25 in computer programs or routines in software (like other

system functions) running on processors (not shown).

FIG. 2 illustrates the above which shows the
communication between the RADIUS client 28 in the SGSN 27
30 and the RADIUS accounting function 40. In the initial

authentication sequence 41, RADIUS client 28 negotiates



accounting information rel ated to that session is recorded by the RADI US
client 28 within tthe SGSN 27. Per 15 session accounting information

conprises i gfPiAGdgON on connect tine, volume of data seppriggissgei ved by
the nobile user, and also other information relating to the subscriber

and the ISP to which he is connected. This information is sent to the
RADI US. accounting function 40 20 within the RADI US server 34 using
standard RADI US accounting:.nessages. It will, of course, be appreciated
that the accounting functions discussed above will typically be carried
out 25 in conputer progranms or routines in software (li ke other system

functions) rungiBgsONed¥ OGRS SULBCENBEr SHPWMY 22 ®iGh £hél RABiUAtRGveRe above
whi ch shows the conmunicati on between the RADIUS client 28 in the SGSN 27

30 and the RADPEIRECERRMRALRE AVnEPPORTEYY 4%+ t HE thPFRal® aut hentication
sequence 41, RADhEBrght £81 A8 2208351 gh&st MR &F LL4R8cECTAGRSIYABIR8 7

access for the subscriber 21 or 22 with the RADIUS server 34 as indicated
by the arrow 42rrP¥ 4heridhe RAMIYSt PRABRT OHI'UT ac L8R 4AdtTReEss dihSservi ce

i ndi cated by gbhR¥eH3rihd & dFARNSUSEE VEFork a1l sAbotheD 4fhés anks the 5
connect tinme for the user fromthis point. Then_an accounting request in

step 45, as sh8®EoBHLing rpquastidn stePsth 35 GROWRePRADRMEIRETGRM/28 to
t he RADI US is sent from the RADIUS client 28 to the RADIUS

accounting function 40 and the RADIUS accounting function
keeps records of data transmitted and other necessary

10 information in its accounting database and there is a
response as shown by arrow 47. This may occur at
repeated intervals 46', 46", 47' and 47" until a
disconnect occurs as shown at step 48. Here the RADIUS
server shown at step 49 keeps the disconnection record

15 together with all other information gathered in the
subscriber’s session in its accounting database; thus,
all of the necessary accounting functions are provided.

3 Such accounting messages are forwarded to the RADIUS

accounting function 40 at configurable intervals; the

20 normal facilities of the RADIUS protocol for insuring
reliable delivery are used. Thus this generates
accounting records while the session is in progress and
inherently is able to account for potentially very long
duration Internet connection sessions while the sessions

25 are in progress rather than (as opposed to the previous
system) only after they are concluded. This is analogous
to long duration call records in telephone system billing
records. When a session is terminated, a final
accounting message is sent to the RADIUS server to report

30 the total connect time and total data sent and received

for that wireless access network session. Accounting



accounting function 40 and the RADI US accounting function keeps records of
data transnmitted and other necessary 10 information in its accounting

dat abase apgoifiggse 1S a response as shown by arrow 47. pdfigBofiByggOccur at
repeated intervals 46', 46", 47" and 47" until a disconnect occurs as
shown at step 48. Here the RADI US server shown at step 49 keeps the

di sconnection record 15 together with all other information gathered in
the subscriber's session in its accodungifg database; thus, all of the
necessary accounting functions are provided. Such accounting nessages are
forwarded to the RADIUS accounting function 40 at configurable intervals;
the 20 nor maketardsi thes generhte®Ad¢)Syubrseigoentlyofed nisto &g rel i abl e
delivery are d. Thus this generates, counting .,recards while the
session is i H%?%ﬁ?e@%s%er% 9 %ﬁe’r?een rf%/llle;%‘cgﬁ eu?%ga%%%&r?tg for potentially
very |long dpratiucedl nternet connection sessions while the sessions 25 are
in progress rather than (as opposed to the previous systen) only after
they are concluded. This is analogous to long duration call records in

t el ephonessy&hem anl inprpveade accdent M systems §oona i witedesisnaetdoria fi nal
accountin S t.to the RADIUS server to report 30 the tota
connect t?nggéﬁggg%#63§§¥%%§d§ent and received for thgt W rel ess access
net wor k session. Accounting WO 02/11468 PCT/ GB01/03388 - 8



records thus generated are subsequently fed into a billing systemto be

reconci led and user billing produced. 5 Thus an inproved accounting system
for a wrel gapaigiegor k has been provided. WO 02/11408 PChigibhbi/53s88 9
FTErrrrertrerrrrrrritil S WHAT 1S CLAIMED 1S 1. A nmethod of operation in

a wrel ess access network system conprising the steps—of: 5 (a) providing
a RADI US arrangenent with an associated RADI US account j Lon: (b) a
user accessing the network via wrel ess-u%er equi pmant”@ﬂ"ﬂa", us
arrangenment; and (c) the RADI US arrangenent tracking ac " by
the user and recording such activity in an accounting database associ ated
w th the RADI UBHARCES GUAIMEDf B&ction. 2. The nethod of claim 1, wherein the
RADI US 15 arrangenent tracks the user's connection tinme. 3. The nethod of

claim1l1, wherein the RADIUS arrangenent tracks the user's volune of data
transmtted. 20.4. Amethedhod ofexdtmion lin 2 eir8lesheaacigss metwackount i ng

dat abase i s updated upon usggndi QQQ;%?E!% . 5. The nethod of any
precedi ng cl ai Y e PR S 109 P :
5 (a) providing a RADIUS arrangement with an

associated RADIUS accounting function;
(b) a user accessing the network via wireless user
equipment and via the RADIUS arrangement; and
(¢) ‘the RADIUS arrangement tracking access activity
10 by the user and recording such activity in an
accounting database associated with the RADIUS

accounting function.

2. The method of claim 1, wherein the RADIUS

15 arrangement tracks the user’s connection time.

3. The method of claim 1, wherein the RADIUS

arrangement tracks the user’s volume of data transmitted.

20 4. The method of claim 1, 2 or 3, wherein the

accounting database is updated upon user disconnection.

5. The method of any preceding claim wherein the
accounting database is updated at predetermined intervals
25 of time to thereby accommodate long duration connection

sessions.

6. The method of any preceding claim wherein the
wherein the RADIUS arrangement receives information from

30 a network controller of the system.



accounting database is updated at predetermned intervals 25 of ting to .
t hereby accommodat e | ong duration connection sessions. 6." The nethod of

any precedydgyel@ m wher ei n tmummnmmulmﬁl DI US arr pogesmenissdsecei ves
informati on from 30 a networ _ he system WO 02/11468 |
LELEELE TEE~Ee bl Liii 11 IN*PCT/ 3802/ 03388 CL MS - 10 7. The nethod
of claim®6 wherein the RADI US arrangenent conprises a RADIUS client at the
network controller. 8. The nethod of -amy0 precedi ng cl ai mwherein the system
5is acellular wireless Internet access system 9. The nmethod of any
precedi ng clai mwherein the system is a UMIS system 10 10. A wirel ess
access net work sy%henmethmst iofi edaim KA iar thegBRARHIS \ettangemestoci at ed

RADI US accountlids sEUNe bt 19: BAP! 1B Ald HA9GBER' HEIAG Q7. anged to track
access activity by a user accesSing the network via Wwreless user
equi pnent and via the RADIUS arrangenent, 15 and to record such activity in

' d | d.w ] ' f ion. 11.
The' systom of “cl at R TP Sin aPRcP RO HEY STPhounene ™ Pl SvpkB (o ¢

connecti of tiisea ceblubar Wigedpsseinbérngtaiancedsosydtiemherei n t he RADI US

9. The method of any preceding claim wherein the system

is a UMTS system.

10 10. A wireless access network system comprising:
a RADIUS arrangement with an associated RADIUS accounting
function, the RADIUS arrangement being arranged to track
access activity by a user accessing the network via
wireless user equipment and via the RADIUS arrangement,
15 and to record such activity in an accounting database

-+ associated with the RADIUS accounting function.

11. The system of claim 10 wherein the RADIUS
arrangement tracks the user’s connection time.

20
12. The system of claim 10 or 11 wherein the RADIUS

arrangement tracks the user’s volume of data transmitted.

13. The system of any one of claims 10-12, wherein the
25 accounting database is arranged to be updated upon user

disconnection.

14. The system of any one of claims 10-13, wherein the
accounting database is arranged to be updated at
30 predetermined intervals of time to thereby accommodate

~ long duration connection sessions.



arrangenment tracks the user's volune of data transmtted. 13. The system

of any one of clai'ns 10-12, wherein the -25 accounting database is arranged
to be updat g ppqhksUser di sconnection. 14. The system of pgmGaeiessed cl ai ns
10-13, wherein the accounting database is arranged to be updated at 30

predeterm ned intervals of tinme to thereby accomodat e tong—duration
connection sessions. WO 02/11468 PCT/ GBOLl/ 03388 11 1111Hm'lm,"§'"”5"

11111112112111121121111 CL R S 15,. The sykt em of any on Hﬂt
wherein the RAD US arrangenent is arranged to receive ihfotmatian s a
network controller of the system 5 16. The system of claim 15 wherein the
RADI US arrangenent conprises a RADIUS client at the network controller.
10 17. The sys wher.

m of, any qgne of_ clains 10:16, in,th t is a
cellular wirel égs I;ﬁ]?%r%ﬁqc%é’gsgngygflgn?f G .lmﬁ&%ssn}éf eeh%’?gizlnnﬁ(?ne of
clainms 10-17, WAGIBSNatitengeysitehs araahhfd sy steermiveSitBormatiam US
arrangerent 1ot Uzeal Dofudly Lsi%o1188°8: H6L"Ridteqystem comprising: a

5
16. The system of claim 15 wherein the RADIUS
arrangement comprises a RADIUS client at the network

controllex.

10 17. The system of any one of claims 10-16, wherein the

system is a cellular wireless Internet access system.

18. The system of any one of claims 10-17, wherein the
system is a UMTS system.
15
19. A RADIUS arrangement for use in a wireless access
network system, comprising:.
a RADIUS server;
an associated RADIUS accounting function; and
20. the RADIUS server being arranged to track access activity
by a user accessing the network via wireless user
equipment and via the RADIUS server, and to record such
activity in an accounting database associated with the
RADIUS accounting function.
25
20. The RADIUS arrangement of claim 19 further
comprising a RADIUS client provided at a network

controller of the system.

30 21. A network controller for use in a wireless access

network system, the network controller having a RADIUS



an associ ated RADI US accounti-hg—function; and 20 the RADI US server hei'ng .
arranged to track access acti vi tﬁ by a user accessing the network via

Wi rel ess UgghREUI prent and m Iﬂﬂﬂ'mlnmsum ver, andpc@/geenenash such
activity in an accounting dat 1 th the RAD US accounting
function. 25 20. .The RAD US arrangem'ént"ofs cl*aim 19 further conprising a

RADI US client provided at a network controller of the system 30 21. A
network controller for use in a wirelesk access network system the
network controller having a RADIUS WO 02/11468 11111111111111
0111111112,111111 PCT/ GBOL1/ 03388 12 client for use with a RAD US server in
accounti ng ofcliset farcess widh laeRABIWDrderveZ, in soapuribingodgrgerel enent

conpri sing CQNRULEN + 8 ﬂr“%)q{eac{?orﬁans for perform ng the nethod of operation
ina wreless access network systemas clained in any one of <claims 1 to

9. 23. A nethod of operating a cellular wireless Internet 10 access system

usi ng RADI US ,(,Renpt ' | LAl - : | ich i
normal | 'y use(%(zv'vi {Tﬁ gowaj%ﬁrgﬁng\%ﬁ#e oﬁng?gg%ﬁtgirea V\%\rglzl) vahlefe t he
user util Szepragrpurredhe Subgerifonirertinaetibdhod eperaition antached
antenna for %&ggﬂgbgaﬁéégkérhé%ﬁ@r&eg§§§mQQEﬁ%ﬁa%h@dain any one of

claims 1 to 9.

23. A method of operating a cellular wireless Internet

10 access system using RADIUS (Remote Authentication Dial-In
User Service) which is normally used with a PSTN (Public
Switched Telephone Network) where the user utilizes a
portable subscriber terminal with a directly attached
antenna for communicating in a wireless manner via a

15 cellular network with an integrated network controller
‘and then to a target Internet Service Provider (ISP),
comprising the following steps:

in conjunction with a wireless access network
operator providing a RADIUS server and associated RADIUS

20 accounting function;

providing a subscriber terminal with a link via a
cellular wireless network and an Integrated Network
Controller for negotiating access to said RADIUS server:;

if access is approved by said RADIUS. sexver,

25 tracking by the RADIUS accounting functiop, the connect
time for said subscriber terminal to a said wireless
Internet access system and keeping records of volume of
data transmitted and a record of connection time of the
subscriber terminal in an accounting database connected

30 with said RADIUS server, disconnection occurring when the

subscriber terminal disconnects from said ISP.



15, cel'lular network with an integrated network controller and then to a
target Internet Service Provider (I'SP),  conprising the follow ng steps: in

conj uncti ony d2R1sssWM r el ess acc tor provipgiriggofedBdol US
server and associ ated RADI US 231”“@ Hllﬂﬂﬁml on; providing a
subscriber termnal with a link viac tceklu i

arw rel ess network and an
Integrated Network Controller for negotiating access to said RAD US
server; if access is approved by said RADBUS server, 25 tracking by the
RADI US accounting function, the connect time for said subscriber term nal
to a saild wireless Internet access system and keeping records of vol une of
data transmtted and a record of connection tinme of the subscriber
termnal in an,accaqunti at abase, con t 30 _with sai I server,

di sconnect i on %@‘cu i éejr?st A8 ST I%crb?jlclx’gl(rérteera%cﬁ%ﬁl Jdéﬁc%%?eegﬁg from sai d
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13 24. A neth inclaim?23 ere accounting requests, are sent from
t he integrat edﬁg%ﬁ%r?e%vcﬁﬁ A pggg?%e%% %Ie%gaggr?/ rtj?ﬂe 5‘r°edet erm ned
interval s of ttherdlny Sddemelintactomodlatatiloangntiaragt ocrodneotioat

connection sessSions.
sesslons.



