WD 2005/ 086421 PCT/ EP2004/ 002357 1 Unlicensed-radi o access networks in
nobi |l e cel lul ar communi cati on networks 5 Field of invention The invention
rel at es wo 2e@loged2ar nobi | e communi cati on networ ks havi pgr/Epzioi/eesssed- r adi o
access networks. The invention has specific relevance to paging within the
coverage area of an unlicensed-radi o access network. 10 Background art In
any cellular nobile comunicati on system such as a GSM network, nobility
managenent, i.e. the |location of subscribers or nobile stations is handled
on different levels. At the topnost |evel, the hone |ocation registers
(HLR) hold data on which part of a network a nobil e subscriber is roam ng
in 15 and dlslicemiedradivoSidcass nargatlisdn melilstduliMImuftaiohinkvdkdscri ber
is currently registered with. Visitor location registers (VLR) hold data
on which Jlocation area (LA) a nobile subscriber is currently in. A

| ocati on arég! II Si controlled by a nobile swtching center (MSC) and a

nunber of M controllers (BSC) and is divided into several cells
each represgp i v e a tatio r iver (BTS).
The | ocation ardggerlhgﬁl %?lgg- cgés ta&iﬁ Hﬁéa@ﬁgggl ?éjrﬁj?}ﬁ{"?i%a%l?gs gcﬁo‘;}gg g@:‘”\?gr
station BTSQinieh@aittdio "RRbE nefiléid OThe SinkBRGoR HR %&oﬁi‘é @Elevifinol t noves
fromone location area to the next and can informthe visitor |ocation
regi st er VURgitfpwathén thd dovdregamba o€ an shktémedsudipl accemvmmswbrlom one cell to
another within the sane |ocation area 25 the visitor |location area i s not
infornmed. This nmeans that in order to locate a nobile station within the

netwprk th cQLe net wor k knows only which location area the nobile is in
and st p%%lgﬁ%!% +le in all cells within this |ocation area. 30
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mobility management, i.e. the location of subscribers or mobile stations is

handled on different levels. At the topmost level, the home location registers

(HLR) hold data on which part of a network a mobile subscriber is roaming in

15 and also which visitor location register (VLR) the mobile subscriber is
currently registered with. Visitor location registers (VLR) hold data on which

location area (LA) a mobile subscriber is currently in. A location area is
controlled by a mobile switching center (MSC) and a number of base station
controllers (BSC) and is divided into several cells each representing the

20 . coverage area of a base station transceiver (BTS). The location area is
broadcast in each cell by the base transceiver station BTS. A roaming mobile

station is thus able to detect when it moves from one location area to the next

and can inform the visitor location register VLLR. However, if the mobile

station simply moves from one cell to another within the same location area

25 the visitor location area is not informed. This means that in order to locate a
" mobile station within the network the core network knows only which location

area the mobile is in and must page the mobile in all cells within this location

area.

30 Conventional cellular networks can be extended by adding access networks




that utilise a | ow power unlicensed-radio interface to communicate with
nobi | e stations. These access networks are designed to be used together
wWth thggangegliaments of a standard public mobile netyork,and,consi st
essentially of plug-in | ow power unl,censed radio transcervers, Or access
points, each 5 designed to establish an unlicensed radio link with a nobile
station M5 eaqntroller or inter e c} i : I ed
radio t ransgfglg‘%/g}nsi&\%i (L“hPO‘Y i Hiete %sfe@-rﬁe?&vj\gpﬁe?f%gi tda&%g{nm 1}‘!%!!&8\2 -radio
formats inclydgildisgdds. THRERAEESs GRIWO RS Sark AleSHARHUD RAIJeANSgéthE With

wi rel ess LAN and Bl uetooth. An adapted nobil e handset capabl e of operating
over both t hthestomaddertests rofDstantaudf puddic mobile tieéwbrk and eohaste)ssemtanlishe
unlicensed-radi o interface nmeans that the subscriber requires_ only qne
phone for al?f pHig-indeerpevernoligenssdsradie tiansReivers dise¢get SIS Eaeht t he

mobi 1 8 net ol GBS EHeblTs o PafeSis e i€ SRl Aol BT AR ¢
control I er %tro?f&%ﬁ%&f&%%%o&%%egtiﬁgqgé e1itendBatiakf> BhAdceRr Yit'se

with this access network are descr uropean patent application No.

EP- A-1 207 ihe8mobile t&W ReMRIrkarShitabid ihiibéndedwatindernedts tinelude digital
unlicensed-radio interface neans that several such access networks may be

provi ded i n emiaaced ebydlesombecaddmpnizaiiong (DECTD), wsialedsd.ANearscB Bitoetht wor k
per floor of an office buildin

i i te h . Th i . .
bet ween t he ORI 2¢apted mobidg élaﬂg%ﬁ%rs(@[é’gbgr gtt Iﬁ\é%'a%ﬂlﬂg‘r’r‘g%rs‘é‘ltﬁ O?&%&?f’rq’ er is
f bl i-ded, b fixed.b b t . f i ti
bver Whi's ettt Rl FriurieRy R tnE Bhtiisted iy FiARE FOMRMRE R, 20
the install ageoByderiie RGEAES &ﬁg\ﬂaﬁ& ;plﬁ?l%”fdrt hN9evidohnidis CThBescdess

plug-in an unlicensed-radi'o transterver |

I'n his owm hone and even nove it
tenporarily hetwankdl constabdtyé sbabattheroraekdnmnis eguk as the mbilalsiviahing

unl i censed-radi o access point hinmself. The conbination of the small size of
the access pegmierscM&Eagé the publimmabile vetsvorly YigwWantbeninterfaggnnede jasst al | ed

and noved neans that. each £ess poi.nt traller will be ntrolki a
very large 36°[b‘{ﬁ“tt‘PpéhfPé§ﬁ IS&%@I%H th%}PqﬁuﬁrS r gpcﬁeaﬂ QC‘E,@B?T-&&?‘@%‘RS %n(# ﬁg‘g
equi ygl ent baseile station for use with this access network are described in European

patent application No. EP-A-1 207 768.

The low power and resultant low range of the unlicensed-radio interface
means that several such access networks may be provided in relatively close
20 proximity, for example one access network per floor of an office building or in
a private home. The connection between the unlicensed-radio transceivers and
the associated controller is preferably provided by a fixed broadband network.
Preferably communication over this network uses the internet protocol IP,
which greatly facilitates the installation of the access network, permitting a
25 subscriber to plug-in an unlicensed-radio transceiver in his own home and
even move it temporarily to an alternative location. and consequently install an
unlicensed-radio access point himself. The combination of the small size of
the access point covcragc areas and the ease with which it can be installed and
moved means that each access point controller will be controlling a very large

30 but frequently changing number of cells compared to the equivalent base




WO 2005/ 086421 PCTI EP2004/ 002357 3 station controller of a conventi onal
cel lul ar network. Consequently when a nobile station roam ng sonewhere in
t he unl i genseslgsadi 0 access network nust be paged by waa/ERedE/0z5Wor k, the
signalling |oad on the access point 3controller will be very high due to

the | arge nunber of cells and access points 5 inplicated. SUMVARY OF THE
| NVENTION I n the |ight of the above proble i

toi bj ect of th t
i nvention t 8fatigmogpuisoligs ofnpicoaNsRioRa el c’:%%tg‘! ¢ f{,‘g&#ﬁﬁg&& &'th(?g & eEn
ove g e atation | > r
ot wor ko ¢ RSG iion” bnER st RER BE A< \BHEak At chOdtes RBVDRE COre
achi eved inpafaeupl 'gggg@ ?ﬁ;tﬁ@dé&e HebRdk, r&%%ﬁﬂﬁlliﬁ%doﬁ@moﬁecﬁfcés'sepbiaut in

the sane in accord the attached clarns. 15 Specifically, the

unl i censed- caflirolize e beairwdrigh idse toine trgel number odroells aed woedss portts on of
a licensed nobile cellular network and includes an access controller
conneZt ed t emphisabist.e network and a fixed broadband network connected to
the access controller and having a plurality of access points. Each 20
access point defines a mni-cell coverage area and supports an unlicensed-

radi o i nterf@ae rﬂ;éﬁwm@?ﬁ%@n bet ween nobil e stations | ocated

wthin a respective m ni access controller. In '"accordance
with the ingyqRki Bpht shtheadiRESprobIYMokt Brar ebjss ofithe eresent mventdonrtomor e

| ocation areas in'the licensed-radio nobile cellular network and conprises
a database fpeovitke snonilicensbdradienasdess awstwariofcapablel of dogatingng mebile

association with address infornmation o he f.i xed broadband. .network or at
| eastOone act#E@N pBirgspAsE {0 BB ERASHa: HIE o7t %et&Pﬁi%ﬁt%%t&ndi‘e

dat abase forS. asm:;ltia@g the identification of the nobile 30 station with
a br oadband 88%ress or the access poi nt via which the

This and further objects are achieved in an unlicensed-radio access network
and method carried out in the same in accordance with the attached claims.

15
Specifically, the unlicensed-radio access network is comnected to a core
network portion of a licensed mobile cellular network and includes an access
controller connected to the core network and a fixed broadband network
connected to the access controller and having a plurality of access points. Each

20 access point defines a mini-cell coverage area and supports an unlicensed-
radio interface permitting communication between mobile stations located
within a respective mini-cell and the access controller. In accordance with the
inveention, the access controller is associated with one or more location areas
in the licensed-radio mobile cellular network and comprises a database for

25 storing the identification of mobile stations in association with address
information on the fixed broadband network or at least one access point for

each mobile station.

The provision of a database for associating the identification of the mobile

30 station with a broadband network address or the access point via which the




WO 2005/ 086421 PCT/ EP2004/ 002357 4 nobile station conmmuni cates with the
access network essentially provides an internediate |evel of nobility

managenegiy zoddbskfHyS Way the access network can activellquh;z(ﬁg{m%slsages
fromthe core network towards a specific address, acces$S point Or group of

access points to reduce the anmobunt of signalling to 5 and fromthe access
points. The access points may either conprise separate entities capable of
est abl i shi ngnobile gtatiat tommusiibatel avide tesscaenhetl ok essuginlWhprvidesrmpi | e
station is located in its coverage area, or they may be essentially

transpar ent aegewsigsilavel of mobilibdesnagement. brioalibawdy the woedss tietivosd npl y

rel ay nessages between.a nobil e tati,on and the access contrgller, while
brovi di ng ¢ RATHYETE AsRonBERARTS AN iR PO CARRArk T ds APEPRICEddrRIS: ne

fi xed broad rk. t by 3 i i 111 be
assigned a %gte \%%épgbig@ddr% e%[ls()%g n&t— %%é%% ??é‘ggﬁtﬁsl%ﬁ%%img Pﬁ% 2&?’ {%ﬁg@@e\i\@s
point§ are ngid frgﬁpgm;ﬁg@sgaﬁoi@@ggar ate entities by the 15 access
controller. Preferably, the access controller is adapted to receive from
the core network portion a paging nessage containing the identification of
a nobile station |ocated in the associated |ocation area, to identify the
net wor k addrB¥%a¢fess Poxys sary sibher comprite wpamiarptitieneapabinef estedishing | e

or poi nt o or §oMIARER itk e eBAR RoaBEREF EFen e meunREHE ShioRTS oAt i on,
the databas€pifs cR gaﬁé%t Bplﬂﬁ%?ﬁayi Hé’%'sé’eﬁ?%mfi t‘gﬁ%sgwgfc&xggc%e&e SRk or

Specifically, the accés 25 net contro to r}?ecel ve from
a nobdl e st atddes te thredsegdbaneignathairk tgatisianly fdlSain@RagRtetvesn bheobinbi | e
station and to store the new identification data in the database in

associ at i on Sirtion apfldhgeaccess corteeller while providins thepodmrersionrhetweert ey wi t h
said nobile station, Simlarly, th ccess, ,controller is adapted to delete
Che i dent i 11 BUIEBRCRIOER 4o SROUTE o Ktk FAHAI 50O T onbib s latter
comuni cat i nG oWl mbbitd M dRYwWiELE Qsdifleéd RheRlofk ARERAI6 HPHloadband

network, since the access points are not recognised as separate entities by the

15 access controller.

Preferably, the access controller is adapted to receive from the core network
portion a paging message containing the identification of a mobile station
located in the associated location area, to identify the network address or
20 access point associated with the identified mobile station and to transmit the

paging message to the identified access point or points only.

In accordance with a preferred embodiment of the invention, the database is
updated without the involvement of the core network. Specifically, the access
25 network controller is adapted to receive from a mobile station a message
registering identification data for the mobile station and to store the new
identification data in the database in association with information conceming
an access point communicating with said mobile station. Similarly, the access
controller is adapted to delete the identification data when the mobile station is

30 no longer communicating with it. This may be on receipt of 2 message from




WO 2005/ 086421 PCT/ EP2004/ 002357 the access point that said nobile station
is no longer communicating wwth said access point. Alternatively, the
access CQifpddsgi1may nonitor the connection establi shedpbiyd59bi | e
station and determ ne when this conngction is no |onger maintained,

BRI EF DESCRI PTI ON OF THE DRAW NGS Furt her objects and advant ages of the

present invention will becone apparent fromthe follow ng description of
the pref err & aobmsdiprint that seid raokilgstatinnby noengef caaxmnpiceting Withr ssidr ence
to the acconpanying drawings.. In the figures: 10 Fig. I schematically

depi cts par P%T:Eﬁs Bpl@MPﬂ]é‘E%?Kc%mq‘@ § gontroligrmay menier thecrnngelion o
t Fid, 2 i call: i . : i
Cthe 15 SupHFhe iR ARORIE Futidn 48 ReGrrhMe, SHEL s NonnPAR Rad" 08

i |l ustrat es {f}euphingsaegd access network in accordance with the present
invention for a first enbodinent, and 20 Fig. 4 schematically illustrates

the uhlicensed access network in accordance with the present invention for

a second enbodi mrent wherein the unlicensed-radi o access network has
t r anspar ent BRldge SEHORAPTIONHOBETANER HFSEGPTI ON OF THE DRAW NGS Fi gure |

h ticall I GL. t f i | GSM .__Thi K i
oot R e BT RS AU P e ST
10. Th | f : i WOEh ' j3 30
10, o PLOIEh SIS ook i Lapas ol e

ocati on
register way of example with reference to the accompanying drawings. In the figures:
10
Fig. 1 schematically depicts parts of a GSM network modified to

include an unlicensed-radio access network,

Fig. 2 schematically depicts the system of location areas in the
15 - modified GSM network of Fig. 1, and
Fig. 3 schematically illustrates the unlicensed access network in

accordance with the present invention for a first embodiment,

and
20
Fig. 4 schematically illustrates the unlicensed access network in
accordance with the present invention for a second embodiment
wherein the unlicensed-radio access network has transparent
access points.
25

DETAILED DESCRIPTION OF THE DRAWINGS

Figure 1 schematically depicts parts of a conventional GSM network. This
network is essentially divided into a core network portion 20 and an access
portion 10. The elements of the core network illustrated in the figure include

30 the mobile switching centers or MSc’s 202, associated home location register




WO 2005/ 086421 PCT/ EP2004/ 002357 6 HLR 201 and visitor |ocation register
VLR 204. The function and structure of these conventional GSM architecture

el ement swar@od03gyn to those in the art and will not b ﬂ@ﬁ
further detail here. The core network al so supports % er&%%acket

Radi o Service (GPRS), and to this end serving GPRS 5 support nodes ( SGSN)
203 are illustrated. Al though not illustrated in the figure, it wll be

under st ood ByLR1MHearskvidigeg lbﬂatidiﬁr%iéteﬁ VAR D08, IS unetive ﬁﬁd slﬂﬁét}d%ﬁr nmy
i ncl ude access to other nobil e and xed-1ine networks, such nd

PSTN net wor RE¢seeiventinmal QSMJaxtcmwwh@&:maukemc datoavmed WiesskSn the Gt as

I ntranets, I I.nte t through one or nore gateway 10
nodes. The ?(f:l‘(i:]evgnﬁboi ‘?aﬁ g%eéirw %ﬁ r detadl hare. Hie eprsanatwer Yso supsyrest ens
BSS 10, one th#f h n| cate via

def i ngd fixed giﬁr%géa}r gaégéﬂa%%&egeﬁglerfggggs% i‘ﬁ'\ml\/écg"sz@ alt iV BERE RS0 3,
respeet i vel yupport hevdeer €SGSNIERVOT MrePalsk 0 bsystem’.
BSS 10 i ncl udegoa base eitatl\pgn conteroL{Sel(raﬂﬂ2 Alltg%;%&uq{%ﬁqéloﬁhﬁ%fﬁgga g& W|th
one or nor e ligase it tyilnbe ainderstovdttiyotimsBESiAl invite dtghsefhicneile ARwoA

interface 102...The base . transcei ver stations 101 comuni cate with no |Ie
termnal s MBOTHQR By iecludgpceessri@aptrer mobiti andifixednling hetveorks.t sushl 4s be

under st ood 01 nd,BSC 103 are depict ed as formng a
single enti Ely ?qng{}% lf%éégeq%wq[rﬁ% p%k@f q@“ﬁf&%@@p@ﬁ%ﬁb HAdRWREKSBTSs
101 and may sedtens bk el Gkt i syid i ng. cen
202. The physical division plectg ”ErE]iQ *{1?%1?1%{ Yﬂé@?@@s%% Oﬁllgg{%éﬂfe?ﬁy
bet wkeén t henpdet.s of the network making up the access network portion 10
and those that formthe core network portion-10. 25 In addition to the
standard access net wor k portion provided by the BSS's 10.. the network
depicted i n«[ﬁi o é .her I ncl, fies a_.nodi fi ed access network
€ACCESS P oD essentially consists of base station subsystems BSS 10, one
of which is illustrated in Fig. 1, which communicate via defined fixed standard
A and Gb interfaces with MSCs 202 and SGSNs 203, respectively in the core
15 network portion 20. Each base station subsystem BSS 10 includes a base
station controlier BSC 103 which communicates with one or more base
transceiver stations BTS 101 via the defined Ay air interface 102. The base
transceiver stations 101 communicate with mobile terminals MS 1 over the
GSM standard Uy, radio air interface. It will be understood that while the BTS
20 101 and BSC 103 are depicted as forming a singie entity in the BSS 10, the
BSC 103 is often separate from the BTSs 101 and may even be located at the
mobile services switching centre MSC 202. The physical division depicted in
Fig. 1 serves to distinguish between the parts of the network making up the
access network portion 10 and those that form the core network portion 20.
25
In addition to the standard access network portion provided by the BSS’s 10
the network depicted in Fig. 1 further includes a modified access network
portion 30 shown in the lower half of the figure. Hereinafter this will be

described as an unlicensed-radio access network portion 30.
30




portion 30 shown in the |lower half of the figure. Hereinafter this will be
descri bed as an unlicensed-radi o access network portion 30. 30 WO

2005/ 086¢dLoi¥ddeER4004/ 002357 7 The conponents maki ng R ridbh§o4/002357
unl i censed-radi o access network portikon 30 also enable the nobile term nal

| to access the GSM core network portion, and through this, other
comruni cation networks via an unlicensed-radio interface X represented in
Fig. | by théhdicotipeentomaking npvwhd wli@nsediridionssdss naiveork pastioe it any

radio protocol th does nat require the operat unning the npbile
network to h eagéléitﬁ@an%blh @E‘%ﬁalﬁr%rﬂc??% thﬁﬁf%‘?‘)&?é‘e %'glpé’trﬂ?% dy. In
general, suc | segl- | ' I Welr: a s of
peneral suclfle BRASSGE b ERAR) ARV aliSul QU RUBIFNLLES, o
the batteryx répbidRe®iin M0 1 BytRE Bi-Aabstivndl larev 81 eBYAlicMRsROMEl0 s |
because the 10 range is low the unlicensed-radio may bée a broadband radi o,
t hus provi di mgani amy cadid protiocel taadoeynothlequiradh® opetatorfracringeiie midlilese any
suitable unlicensed-radio protocol, for exanple a wireless LAN protocol or

Digital EnhBfReakdsrkavesebtymedcn rensedipmothe apprentiate pegnlatal Bpdyhowever
Bluetooth radio i,s utilised I C as a,hi.gh bandw dth and | o ower 15
Coneunmt 1 on BHER Ateh niRusddtatto A5 e oG B o B er AEBONT |

st andard speginf4 z ki | j - shofi,s

connect | ong. by sacraReh YTt AIkalech A0S kit SEFvIERThis ARAR that the

~ transcei ver bitadryt litihng tof aodile aeghinel Wwill bd praiuan MMokawdr, dfcuigt thed5GHZ.
20 This band is available globally with sonme variation of bandw dth

deperid ng orenghdsdownthe nnlieensddiradionmay hias droaghand radiaethusiprevidingnnel s
are avail abl e. Ea(czlh devi ce agas a,H{Jni e 48-bi.t address .Lir omthe | EEE 802
standard. BulMREOVEd Siaes, ANy anths, &id1q clisTEace dnay sBUle anh| YUtasE The

el ement of the:fixe e ' i

across the Bﬁﬁé%ééféf% ﬁ—rlﬂ%%eﬁfogggél‘r"gﬁgggl%él&l)ggdgffgref%gglﬁ ﬁglr bg%t(r&r’gmggge gkta i on

(HBS) Enhanced Cordless Telecommunications (DECT). Preferably, however,
Bluetcoth radio is utilised, which has a high bandwidth and lower power

15 consumption than conventional public mobile network radio.

The Bluetooth standard specifies a two-way digital radio link for short-range
connections between different devices. Devices are equipped with a
transceiver that transmits and receives in a frequency band around 2.45GHz.
20 This band is available globally with some variation of bandwidth depending
on the country. In addition to data, up to three voice channels are available.
Each device has a unique 48-bit address from the IEEE 802 standard. Built-in

encryption and verification is also available.

235 The element of the fixed access network portion 30 adapted to communicate
across the Bluetooth interface is designated a local or home base station (FHBS)
301. This element handles the radio link protocols with the mobile terminal
MS 1 and contains radio transceivers that define 2 cell in a similar manner to
the operation of a conventional GSM base station transceiver BTS 101. The

30 home base station HBS 301 is controlled by a home base station controller




301. This elenent handles the radio |ink protocols with the nobile term nal
M5 | and contains radio transceivers that define a cell in a simlar manner
to the QRS DI,{i)s(()’gblof a conventional GSM base station transceiver BTS 101.
The 30 hOme base station HBS 301 is gontrolled by a hort HELEMGZI5 o
controll er WD 2005/ 086421 PCT/ EP2004/°002357 8 HBSC 303, whi ch conmuni cat es
with a nobile service swwtching centre MSC 202 over the GSM standard A

i nterface anHB@@%megﬁlcéﬁ&ﬂ%é%’ﬁiﬁﬁpﬂﬁfHﬂe Rpege W%%’?eg%%rh@g

standard Gb interface, if avai e In the core netwo

i nterface bel@kevertthe GiMeatbaderdsAdntafaddBHid34lio avith &EM&%;@P@S’ optt ation
controller HBSC 303 is designated a Y-interface. The hone base station
control | er Huste SGENZB pvrssatstandagd 3k interfapatifievailatie invBe @02 retwoSGSN ]
203 and nobi ] e .t ernj nal The joint. function of the ne base station HBS
301 and the PYHRE- -ﬂl%émg’gfﬁ‘f? tj%’ﬁ?rtb? ;ﬁg,m%gg@ sigHoR HiPat3d aHbits deareat i on
of thg BSS 1 fE#B . d 10, when .
viewed from ?aﬁ%%e {eo(rfrllsecr?:n?%(i)lg t e%é@ﬂ%%ﬁ@%& %Eréﬁﬁ%g"\t%@hﬁgmrﬁl%baiﬁervi ce
swi t ching cestatien 6@1@@1162%8@3031?r§ﬁ6¥$ fite SEMRR YR BRIwediOgie MESSRY) 0,203,

the fixed access network portion 30 constituted by the hone base stations
HBS 301 and YG&NHirearsheebilicatdroringloht Tid faint ABRGORAT the blomd base sation

conventi onal c network portjon 10. 15 The applications that run on the
nobi l e ter mﬂgl‘% g/éflaf‘é‘n\ﬁfeog“émet asgystation capipller FEBSGr ROB eimulatest 8ref aces

hone base st IR HHEERS g BuRaR s SERY Dl SRl T el | on
MBS 301 and when heRAORSE: (BEALARRODF UM Lofe HESGOROM WhLIER ife deslipnat ed

Yin Fig. | is preferably provided by a fixed ase station
301 is intengedct swikthing eelire RMSCP 200aknd thebssivinge GRIER sippsRag&iand

install in a desired |ocation such as the home or an office environment to
obtain a fi XS$HN LA thafixed asspss metwork portion 30 constituted by the home base
stations HBS 301 and the home base station controller HBSC 303 looks like a
conventional access network portion 10.
15 |
The applications that run on the mobile terminal MS 1 on top of the public
mobile network radio interfaces also run on top of Bluetooth radio between the

mobile terminal 1 and the home base station HBS 301.

20 The interface between the home base station HBS 301 and the home base
- station controller HBSC 303 which is designated Y in Fig. 1 is preferably
provided by a fixed link. The home base station 301 is intended to be a small

device that a subscriber can purchase and install in a desired location such as

the home or an office environment to obtain a fixed access to the mobile

25 network. However, they could also be installed by operators in traffic hotspots.
In order to reduce the installation costs on the part of the operator, the

interface between the home base station 301 and the home base station
controiler 303, which is designated interface Y in Fig. 1 therefore preferably

exploits an already existing connection provided by a fixed network 302.

30 Preferably this network is a broadband packet-switched network. Suitable




25 network. However, they could also be installed by operators in traffic -
hotspots. In order to reduce the installation costs on the part of the

oper at or wd fGsndsier f ace between the hone base st ati onpg@ipaid ohirg; hone
base station controller 303, which ks designated interface Y in Fig. |

therefore preferably exploits an already existing connection provided by a
fixed network 302. 30 Preferably this network is a broadband .

packet - swi t ghadriaeiightkinciSidd tose bage@ 005ADSE4 Fthemrt, D31 00teslke.9

networ ks m ght include those based on ADSL, Ethernet [NDS, or theb | i ke.
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ATM-based neiworks could also be used. In particular when DSL
15 technologies are used in this network, they could be used directly on top of the
| ATM layer, since they are based on ATM. Naturally, an ATM based network

could also be used to transport IP, serving as a base layer.

The home base station 1IBS 301 is installed by plugging it in to a port of a
20 suitable modem, such as an ADSL or CATV modem, to access the fixed
network 302. The port is in contact with an intranet that is either bridged or
routed on the IP level. Thus standard protocols, such as IP, DHCP, DNS and
the like are used. The home base station HBS 301 connected to the modem
utilises these standard protocols and functions to establish a connection with a
25 home base station controlier HBSC 303. A sign-on procedure for a home base
station 301 connecting for the first time or reconnecting to a home base station
controlier HBSC 303 is for example described in European patent application
No. EP-A-1 207 708. Prior to establishing a voice or data connection between the

home base station controller HBSC 303 and a home base station HBS 301 a static

30 TCP connection is established between these elements across the fixed broadband




the like are used. The honme base station HBS 301 connected to the nodem
utilises these standard protocols and functions to establish a connection

with a2 e station controller HBSC 303. A sign-on procedure for a
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honme base station controller HBSC 3 is for exanple described in European
patent application No. EP-A-1 207 708. Prior to establishing a voice or
dat a connectietyrorth86een the hone base station controller HBSC 303 and a

honme base station HBS 301 a static 30 TCP connection is established between
these el ements across the fixed broadband WD 2005/ 086421 PCT/ EP2004/ 002357
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location areas, LA, LA2, LA3 and L.A4 are illustrated in Fig. 2. One mobile
15 services switching center MSC 202 controls a location area LA and is
connected to an associated visitor location register 204. All base station
controllers BSCs 103 connected to this mobile services switching center MSC
202 are assigned to this Jocation area L.A. This is also valid for all base station
transceivers BTS 101 associated with each base station controller BSC 103,
20 although these are not iltustrated in Fig. 2 for reasons of clarity. While some
mobile services switching centers MSC 202 may take care of more than one

location area LA, location areas are not split between mobile services
switching centers MSC 202.

25 The mobile switching center MSC 202 in location area L.A4 also controls a
home base station controller HBSC 303. However, the home base station
controller HBSC 303, and all home base stations HBS 301controlled by this

home base station controller 303 are assigned a separate unique location area
LA70.

30




| ocation area LA, location areas are not split between nobile services
switching centers MSC 202. 25 The nobile switching center MSC 202 in

| ocati on ﬁrﬁ‘iﬂ%{%@él gl so controls a hone base station CQQ‘P@P%(JO%MWSC 303-

However W ase station controller BBSC 303, an hone base
stations RBS 301controlled by this 1hom&* base station controller 303 are
assi gned a separate unique location area LA70. 30 WO 20051086421
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BSC 103, depending on how paging is handled in the core network. For
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base station controllers BSC 103. Alternatively, . a paging .addressed may be
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| ocation arlggatio\ﬁn}e%ﬂtéﬁﬁ,ﬁnhb pr \Wi'x%ﬁ tfl@ icﬁré3 ﬁw&k needs to locate a mobile

station, the location area information is retrieved from the current visitor
15 location register VLR 204 and a paging message is then despatched to the
relevant base station controllers BSC 103, depending on how paging is
handled in the core network. For example if global paging is carried out the
paging message is sent to all base station controllers BSC 103. Alternatively,
a paging addressed may be to the mobile switching center MSC 202
20 controlling the identified location area, which in turn forwards this paging
message to all cells 104 (i.e. all base station transceivers BTS 101) within that

location area. .

On the level of the core network 20, the same procedure is followed when a
25 mobile station roams into the coverage area of an unlicensed-radio access
point or home base station HIBS 301. All home base stations HBS 301
belonging to the same access network, i.e. all home base stations HBS 301
connected to the same access point controller or home base station controller
HBSC 303, are assigned to the same location area or group of location areas.

30 A location area update message will thus be sent to the core network by the




nmessage to all cells 104 (i.e. all base station transceivers BTS 10 1)
within that |ocation area. On the |level of the core network 20, the sane
procedure is followed when a 25 nobile station roans into the coverage
area of NP HiPP¥dHsed- radi o access point or home base RBEHEPWAYARBHI01. Al |
hone base stations HBS 301 bel ongi nézto the sane access network, i.e. all
home base stations HBS 301 connected to the sanme access point controller
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st ati on contcopirbder HEB® B@8e detailect ed via a fixed broadband network 302 to
two access points or hone base stations HBS | and HBS2 301. Three nobile
stations MSlI - MS3 | are located in the mni-cells 304 of these hone base
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schemati cal | éﬁias a table in the fi.gure; Thi s 'dgt abase 3031 contai ns
i denti fi cat iSttonafiiSdat MY3 floaredbatmbid ¢hestreni-oelds 8pdraft these hontchbase
coverage arSiion controliers HBS 301. The home base station coniroller HBSC 303 is
connected to a mobile services switching center MSC 202, which in turn has
15 access to a visttor location register VLR 204. The remaining elements of a
conventional cellular core network 20 are omitted from the figure. The home
base station HBSC 303 in Fig. 3 comprises a database 3031 illustrated
schematically as a table in the figure. - This database 3031 contains
identification information for all mobile stations operating in the coverage area
290 of the unlicensed-radio access network 30. The identification information is
preferably the International Mobile Subscriber Identity IMSL. In any event,
the identification information must be the same or at least indicative of the
identification used by the core network 20 for each mobile station MS 1. This
information is conventionally signailed by a mobile station 1 to a base station
25 when it is within the respective cell. In this database 3031 the mobile station
identification information is coupled with the identification of the access point
or home base station HBS 301 controlling the mini-cell 304 the mobile station
is currently located in. This home base station identification may be an

identifier assigned to this home base station HBS 301 or it may indicate the

30 network address of the home base station HBS on the fixed broadband




20 of the unlicensed-radi o access network 30. The identification
information is preferably the International Mbile Subscriber Identity
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As a result of the small size of the coverage areas of each home base station

15 HBS 301 the number of mini-cells under the control of a single home base
station controller HBSC 303 may number thousands. Moreover, this number
may change constantly as a consequence of the ¢ase with which the home base
stations HBS 301 can be added or removed from the unlicensed-radio access
network 30.

20 ‘
Enabling the home base station controller HBSC 303 to forward paging
messages to the particular home base station HBS 301 in contact with a
mobile station MS 1 thus means that the amount of signalling that would
otherwise be required between the home base station controller HBSC 303 and

25 all home base stations HBS 301 is greatly reduced.

Preferably, the home base station controller HBSC 303 does not simply
forward the paging message from the core network to the targeted home base
station HBS but rather addresses the mobile station itself. This avoids the
30 paging message being broadcast in the home base station HBS 301 coverage




stations HBS 301 can be added or renmpved fromthe unlicensed-radi o access
network 30. 20 Enabling the honme base station controller 1IJBSC 303 to
forward Whﬁ% nessages to the particular honme base station RBS 301 in
cont act "64thi 1 e station MB | thus means that thePGHERAPH/HRIST
signalling that would other-w se belfequi red between the hone base station
controller DBSC 303 and: 25 all honme base stations HBS 301 is greatly
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as two sets of data, this is only one possible configuration. A further option

would be to store the mobile station identification information at a specific

address, location or field that is associated with the home base station HBS
15 301.

When the mobile station MS 1 leaves the coverage area of the home base
station HBS 301 or is turned off while in this coverage area, the home base
station HBS 301 informs the home base station controller FIBSC 303 that the
20 mobile station is no longer reachable and the mobile station identification
information is updated in the home base station controller database 3031.
Alternatively the home base station need not actively signal the cessation of
communication with the mobile station, rather the static TCP connection
between the home base station and home base station controller can be
25 dropped. As discussed earlier, communication between the home base station
HBS 301 and home base station controller HBSC 303 is conducted over a
static TCP/IP connection. This connection requires an exchange of Keep
Alive-messages to keep the connection alive. When a mobile station MS 1 is
turned off or has left the coverage area of a home base station HBS 301, the

30 home base station HBS 301 has no reason to maintain the static TCP




station HBS 301 or is turned off while in this coverage area, the hone base
station RBS 301 inforns the hone base station controller HBSC 303 that the
20 mobi | & shald@h s no longer reachable and the nobil ¢.$5k@b40902357
identification 1 nformation is updat in the hone base station controller
dat abase 3031. Alternatively the hone base station need not actively
signal the cessation of comunication with the nobile station, rather the
static TCP &R8GHA 98 no Takheehdsheeh aire Behse radeitddofroanthehnobilbatatiost at i on
controller can be 25 dropped. As discussed earlier, comrunication between
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no further nessages are being received fromthe nobile station NS 1. The
home base sheinke®asesmtionI®$ 3PBSC 303 will recognise that no further Keep

Ali ve-messages are being received fromthe hone base station HBS 301 to
mai ntain the static TCP connection and can consequently renove 5 the
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could be fragmenged idl-018LVel Ml fSRHEY PagifdGessage received from the core

network 20 to a specific group of mini-cells only. This arrangement has the

15 advantage the that database could be fragmented into several sections, each
section being devoted to a specific geographical area, or possible to a specific
subscriber. The update procedures described above would then be necessary
only when a mobile station MS 1 moved out of the coverage area of a cluster

of home base stations 301.

20
| The above description of an unlicensed-radio access network includes home
base stations HBS 301 that function as end points in the access network 30
actively establish and maintain a connection with the home base station
controller HBSC 303. However, in an alternative embodiment of the access
25 network 30, the home base stations HBC 301 are simply transparent access

points for a mobile station MS using an unlicensed radio interface to the fixed
broadband network 302 without specific functionality relating to the
unlicensed-radio access network 30. With this arrangement, the mobile station
MS 1 is provided with the necessary functionality to communicate directly

30 with the home base station controller HBSC 303 over an unlicensed-radio




section being devoted to a specific geographical area, or possible to a
specific subscriber, The update procedures described above woul d then be
necessar L n a nobile station NIS | noved out o ge area
of a clus(%%ﬁ°%?ﬂ2€ne base stations §Q 1. 20 The above %%@Bf?%%&%%ﬁbf an
unl i censed-radi o access network includes home base stations HBS 301 that
function as end points in the access network 30 actively establish and
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br oadband nefy®Homt Badd8taties eshtedidrt HBNC 305 holds nvhmformdtidre oat ki on M5
itself establishes a static TCP connection with the home base station

control | er HESeswopant 3¢k fixed broadband network 302. Mreover, until such -

a connection is established there is no conmuni cation 5 between the access
poi nt 301 and the hone base station controller HBSC 303, The hone base
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concerni ng e nobile station Ms | only. s information includes the
i denti fi cat i @bbild MatioaMEHeomnipbi Thissindormatias indldesathetidentifigaston or
g:rgggFﬁgﬂt nftE\V/I\%E llélﬁglfag é@gﬁe ?éiifa?i(tmva@iv(\:rglltars]ethg!t)”gcieldebrg;glg;n%nngt\ovor gl:lﬁf%tsse ?/ia This
which the mobile station communicates. This embodiment is illustrated in
Fig. 4.
15
Fig. 4 shows the same elements as Fig. 3 with the exception that access points
AP 301’ replace home base stations HBS 301. The remaining elements are the
same as in Fig. 3 and a detailed description of these ele.m'ents will not be given
here. With this modification in the unlicensed-radio access network 30, the
20 home base station controller database 3031 now holds _information identifying
a mobile station MS 1 connected to the access network (IMSI) as well as the
network or IP address “IPaddx” of this mobile station on the fixed broadband
network. In the figure, mobile station MS1 and mobile station MS2 have
been assigned different TP addresses, namely IPaddrl and IPaddr2,
25 respectively, although they communicate with the home base station controller
‘via the same access point AP1. It will be understood, however, that the actual
network address may be the same for both mobile stations, but that the
identification of each mobile station is then used to address a specific mobile
station.
30




Fig. 4. 15 Fig. 4 shows the sane elenents as Fig. 3 with the exception that
access points AP 301' replace hone base stations HBS 301. The renaining

el enent e same as in Fig. 3 and a detail ed desgri-pbhAn 1 hese
ol enront S BFIRER T Vo' Mher o Wgh this ot 11 cat: Lo fflufst

unl i censed-radi o access network 30, the 20 hone base station controller
dat abase 3031 now holds information identifying a nobile station M

connect ed t oir ihés ewbesisndittales khé hvble bas stetidn asntktdider dehvme 3031 HoRls
address "l Paddr" of this nobile station on the fixed broadband network. In

the figure, dahiondy erdkosenmitgle statignsnblpit| ave active ovitiNg2hhavwerageencaastsi gned

different | P,addr.esses, el | Paddr| .apnd LPaddr2, 25 respectiyel.y,.
al t hough t hetrecHHrERTdsk 1%?%‘3%@6%9%( asga &obile (S,@HPF‘OMi:F e“@é’alst he

same access it [ i s HEQ t very th he ual

net wor k- add_rtgetgtser('!lrnatw;tﬁ-f)étlLl ¢ htg_sé\%%tﬁ_r o_t(8 REW%@F%?%?}O se, gﬁ?é@%aﬁﬁi%e_

i dentisfi cat i gymatdfshenebhiaBibi/igh Gleabbfit bietdadbilsatrdIRraddResT0 R (el i C
nmobil e station. 30 WO 2005/ 086421 PCT/ EP2004/ 002357 17 In this enbodi ment

al so t he honkothadess statioar3 @ bna ricdrsparedahabess @EH6 13HJ| idsnotddila todetgcion
those nobile stations. that are acili ve within the coveraﬁs area of the

unl i censed- r Wafdadpetilestaiondyl® Bharlefhitsspygrage praa) arwhprsaieehile $atians

tored with Lhe . i at t. dd when i ile statj

st abl | shes EoriaRar®, 03¢ ib bl B EEERRE cofpaiicans AR b homs, | e

a_ nome baseyakatdth HtrolRer RRTPIOFN FACHRS RO siBfkilindemBlard & 0
as eft ea or

detect when a nobile station NI'S | I'ts covefage en a

nobi 1@ st at i wsed beiween tiehatbbilé stan MS itambile baecntomiconteller HBSC
i ndependently with the hone base station controller HBSC 303. For this

reason, a si¢haindisniingdbaifiesponnection bsbaetrethosetwolis ativbi Véhen teitoman S |

and the bas CpaveMtatioh o Eori?clzrl ﬁBé_E %%3 determines that a Keep Alive-message has

not been received from the mobile station 1 within a certain time period or in
response to another message, it will delete the corresponding entry in the
15 database 3031. As described above with reference to Fig. 3, this messaging
may be part of the messaging required to keep the static TCP connection alive

between the mobile station and the home base station controller.

The above detailed description of cell management has referred only to GSM
20 networks as a conventional public mobile network. It will be understood by

those skilled in the art, however, that the above description applies equally to

other conventional public mobile networks, such as UMTS or CDMAZ2000.




303 indicating that the connection between these two is alive. Wen the
home base station controller HBSC 303 determ nes that a Keep Alive-nessage
has nOtﬂﬁﬁﬁgwkgﬁ ived fromthe nobile station | within a certain tine
period of in T sgonse to another message, it will del & ERE4O82BEspondi ng
entry in the 15 database 303 1. As descri bed above with reference to Fig.

3, this nessaging nay be part of the nessaging required to keep the static
TCP connection alive between the nobile station and the hone base station
controller. The above detail ed description of cell managenent has referred
only to GSM 20 networks as a conventional public nobile network. It will
be under st oddlahyis: t hose skilled in the art, however, that the above
description applies equally to other conventional public nobile networks,
such as UNITS or CDMA2000. WD 2005/ 086421 PCT/ EP2004/ 002357 18 dains: 5
1. An_unlic nsgd-rﬂdio access network connected to a core network_ portion

(20) df a like IsBradaradi agsiers neavark APRESIER i A SQTONARIOEK POHMIMOT Kk
30) includi G trqll 3).. t t o.sai d t k
bortion. a1 o@D PRI RRAr Rob e rieplse, daif ARBEEAT-HRiS Rt BRG IR "
control | er andcy@vigsdin® bt heddst Efrdifs §363 eérﬁ{e%te(cgooa}ac%&m‘w%ﬂkd

I ( ‘64§ and support

access 10 point defining’a mni-ce GOover age area i ng an

unl i censed- r adportion, effxaddreidbantd ngvwae(B02 ¥ abitsridetoesd aoddskl e p
stations (1) located within a respective mni-cell and said access

control | er (3e@)ytrolidrand dweingseghuralitn af asedsd peinis{30theaclbiidractands) is
ass\(,)\)c)éated with .one.or nore.location areas &ﬂﬁ?yﬁ | i censed radi o nobile
netwotk and 15PeBFfiame amipircall,caverage ayga ¢34 rSUREOFIHE #Hent i fi cati on
of nobile stat] ' i.ad i is ' jd nmobile
station on saf"gﬂwh)? gg'rgtﬁgg@ggéﬁgg %e%&k@d%ﬁ n dé@%gé@é\%\%%%o‘%gé cl ai ned
in claiml, chaiéehe(l)I6chtbdwithdh BHRisPective mini-cell and said access controller

(303), characterised in that said access controller (303) is associated with

-

one or more location areas in said licensed radio mobile network and
i5 comprises a database (303 1) for storing the identification of mobile
stations in association with address information of said mobile station on

said fixed broadband network.

2. An access network as clairmed in claim 1, characterised in that said
20 database (3031) is adapted to store the identification of mobile stations in
association with at least one specific access point (301) for the coverage

area in which said mobile station is located.

3. An access network as claimed in claim 1 or 2, characterised in that said
25 access point controller (303) is adapted to receive from said core network
portion (20) a paging message containing the identification of a mobile
station (1) located in the associated location area, to identify the at least
one access point (301) associated with said identified mobile station and fo

transmit said paging message to said identified at least one access point

30 only.




20 database (303 1) is adapted to store the identification of nobile
stations in association with at |east one specific access point (301) for
t he cov - in which said nobile station is |oc <ACCess
net wor kegvg)glgfbé{@rﬁe inclaiml or 2, gharacterised in t%gﬁ%gé@é/ﬁ%g?access
point controller (303) is adapted to receive fromsaid core network
portion (20) a pagi ng nessage containing the identification of a nobile
station (1) located in the associated |ocation area, to identify the at

| east one access point (301) associated with said identified nobile
station and 4-0Anacgassmeatwsak ds slaimed insmyayevionssdii, iclieracterised imthdt east

int.. 30 only. WD 20086421 PCT/ EP2004/ 002357 19 4. A
ot wor k as o1 aPHEdeRH BB GBI GOR) ToAaRiEd (1 16 TP RAPOL R o
s cla ; : | %
Station (1) a SeuBhlR) Besrl ten AR ARG G for b B R

statien 5 and had % ok Al heReMondeRbiibh ¢iatd Ris9@UatabRsSRl Msslahabase in
association wth address information for said npbile station on said fixed

br oadband net wittkadd®ed)infamationfrsas] mebilerstatiem o aaiddikedrbraadbamdevi ous
claim characteri sqeﬂdsr inthat to said nobile station identification data is
t he internati oRgHv lﬁ@@-subscri ber identity (IMSI). 6. An access network
as claimed in any previous claim characterised in that said address
information is a network address of said access points (301) 15 on said

fixed broadbandieleeQ erhthihas clainfd if ePRINULnR ehGHRIAREd i iEd M 6.

characterised. in that s dress 1 ntfornation reldtes I es an

acced® poi nt (8fidholibestutios atlemificstion daaidthrnhtdreatidmi intobile2Ab8criter

access network _as clained in any previous claim characterised in that
identity (IMSI). .

6. An access network as claimed in any previous claim, characterised in that
said address information is a network address of said access points (301)

15 on said fixed broadband network (302).

7. An access network as claimed in claim 6, characterised in that said address
information relates identifies an access point (301) communicating with

said mobile station.

20
8. An access network as claimed in any previous claim, characterised in that
said access controller (303) is adapted to delete said identification data on
receipt of a message from said access point (301) that said mobile station
(1) is no longer communicating with said access point.
25

9. An access network as claimed in any one of claims 1 to 7, characterised in
that said access network controller (303) is adapted to determine whether a
connection with said mobile station is maintained and to delete said

identification data on determining that said connection is no longer

30 maintained,




said access controller (303) is adapted to delete said identification data
on receipt of a nessage fromsaid access point (30 1) that said nobile

station wobhodseq | Onger communicating with said accessPPbbsnoss;9 AN
access network as claimed in any oneypf clainms | to 7, characterised in

that said access network controller (303) is adapted to determ ne whether a
connection with said nobile station.is maintained and to delete said
identification data on determ ning that said connection is no | onger 30

mai nt ai ned. 2005/ 086421 PCT/ EP2004/ 002357 20 10. An access network as
claimed in ASraccess natuyerk as alainged irrnsaenaef elains i to Ohaharsctedsethirabase

(303 1) is ada 1,0, store identification of .nppbile  statiqns in
associ ati on Wi a%galé‘r%g%’%%" @@S&? {‘ﬁ&%’ﬁier t?lﬁd @M*PHS’%MIE n said
unlicensed accgggoh 4,',3@, : f ccess points.
11. A method in ag ﬁtnr%,\i%%ér?géetgﬁ{a |§a§?g§s&sﬂhﬁgff%g{: rrp??lgﬁirﬁgseg’ plurality
of afcess poi wierdiBQd) dlpisdd aecasMBRbAAtAMPIitS MBRI ﬂﬁn%egr&gﬁ §1)
over 10 an unlicensed-radio interface and an access controller ( 03
connected to saf¥sapewss points. and to a core network portion of a

| i censed-radio cellular network, said nmethod including the steps of
receiving identification information specific to a nobile station fromsaid -

cel : on i nf | on spe 0 a bl e stat
"t or mat 1 on 1 EeuieRdh Bk AR AR TR R EhaRE co{pising £ Pty st
access poi Nt | odeds BomECESO1 PRigbted oAMhfhdnRats With AoBRL Bafofe (| er®d 11

claim 11, further characteri'sed by the steps o recerving i'n said
acceb@ control deonticernsd-agdid imerface sbd an acts WonifollBO(INBYRoMAGtdW0A NObI | e

station, said access points.and to a core network portion of a licensed-radio cellular
network, said method including the steps of:
receiving identification information specific to a mobile station from said
mobile station,
15 registering said mobile station identification information in association

with information identifying at least one access point in said access point

controller,

12. A method as claimed in claim 11, further characterised by the steps of:
20 receiving in said access controller a message from said core network
portion paging a mobile station,
retrieving information identifying at least one access point for said paged
mobile, and
forwarding said paging message only to the at least one access point

25 identified in association with said registered mobile station identification

information.

13. A method as claimed in claim 11 or 12, further characterised by the steps
-of:

30 updating said mobile station identification information on receipt of a




retrieving information identifying at | east one access point for said paged
nobi | e, and forwarding said paging nessage only to the at | east one access
poi nt  25wodesdskixed i n association with said registeregcmmpbdogosbst i on
identification information. 13. A mathod as clained in claiml | or 12,
ftirther characterised by the steps -of: 30 updating said nobile station

i dentification information on receipt of a WO 2005/086421 PCTI EP2004/ 002357
21 nmessage fr ohssshgedeaadke pesass poidridentifer] imassecistpamwidnsai mebilgi d nobi | e

station identificatipn information that, sai d, nobile station.is na longer in
cormuni cat i on 4R E‘%"&‘f’gfé@é%én ‘."D§hﬁtzﬁa‘(k\"ﬂ§’t‘%<§@t’é’§‘ i PQIAREFGR any one

of claims 11 tg ﬁ@?@‘ﬁﬁﬁtﬁﬁ%&ﬁ .‘gge&ﬁ%gl?ﬁsim_sai d registering step includes

regi stering sal e station cation information in association
with information identifying a group of access points in said access point
controller. 10 15. A nethod in an unlicensed-radi o access network

conpr si ng &4fA sedhodrasadiioved imstnyovie of ¢laims Uil 4 il Byclofacdtetsesisngbaint s (30
1) and an access, cantroller (303) connected to said fixed broadband
network and t a4l ‘E?c%l%teﬂﬁgtsmwcg&iqsirﬁﬁlsﬁﬂ% Jai¢ @bl statimngdeiitiication net wor k

and adapted t | _1-N L1 .Lons (.1). over an

unl i censed-ra P%%‘* %@égﬁa@aépgqg@il glefgixilgégn b‘iﬁ"ﬁ‘m‘ﬁmgéa?&%%&? REESF ncl udi ng
the steps of St ARCRKPC&RES PQHt%bnﬁ%ll@P.' I shing comuni cation with a
nobile station wusing a network address on said fixed broadband network for
said nobile station, receiving identification information specific to a
nobi | e station fromsaid 20 nobile station, registering said nobile

st athilon i deh?i4 methpdrniapfuslivenseshradio gseessingtwork comprising a fixed

broadband network with plurality of access points (301) and an access

controller (303) connected to said fixed broadband network and to a core

network portion of a licensed-radio cellular network and adapted to

communicate with mobile stations (1) over an unlicensed-radio interface
15 via said access points, said method including the steps of:

said access controller establishing communication with a mobile station

using a network address on said fixed broadband network for said mobile

station,

recefving identification information specific to a mobile station from said
20 mobile station,

registering said mobile station identification information in association

with satd mobile station network address on said fixed broadband network.

16. A method as claimed in claim 15, further characterised by the steps of:
25 receiving in said access controller a message from said core network
portion paging a mobile station,
refrieving mobile station identification information registered for said
paged mobile, and
forwarding said paging message only to the network address identified in

30 ~ association with said registered mobile station identification information.




with said nobile station network address on said fixed broadband networ k.
16. A nethod as clainmed in claim 15, further characterised by the steps of,
25 recei waihos/fseadd d access controller a nessage from sgifipsRbosi,Nor k
portion paging a nobile station, retpjseving nobile station 1dentification
information registered for said paged nobile, and forwardi ng said pagi ng
nessage only to the network address identified in 30 association with said
regi stered nobile station identification information. WO 2005/ 086421

PCT/ EP2004/ 0023 A5iettRid] dsiclamedd irholdiasl Sodral yefdrther chaaateiScdby e stbpg t her
characterised by the steps of: said access point controller determning
when a connecti 8% established 5 with said nobile station is no | onger

mai nt ai ned and del.eting said bi,l e tation identification informgtion
When (s det ePmiorEh SN Co BB RHlsE deBii R whED hsonnagin sitHuiphed
5 with said mobile station is no longer maintained and deleting said mobile
station identification information when it is determined that a connection is

no longer maintained.




