Unl i censed-radi o access networks in nobile cellular comunication networks
5 Field of invention The invention relates to cellular nobile comunication
net wor ks having unlicensed-radi o access networks. The invention has
specific relevance to paging within the coverage area of an

unl i censed-radi o access network. 10 Background art In any cellular nobile
communi cation system such as a GSM network, nobility nmanagenent, i.e. the
| ocation of subscribers or nobile stations is handled on different |evels.
At the topnost |evel, the honme |ocation registers (HLR) hold data on which
part of a network a nobile subscriber is roamng in 15 and al so which
visitor | ocat ilinfigcagidtalio(dol ddmorlih o tUSANIALE o ur A Neb orks
registered with. Visitor location registers (VLR) hol'd data om whi

| ocation area (LA) a nobile subscriber is currently in. A Iocatlon area is

.control# ed by . a i.l e switching center (MSC) and a nunber of base station
controllers ( OLABYERIN vj ded into sever al ceI I s each representing the

20 coverage a S tio sceiver The | ocat | area is

broadcast in Felglghmé]eﬁpgg F%l%{eegbasgcﬁ?lgﬂsrgg)’x %??t‘@ﬁ*sncwak%pdaﬁ@g

Jobile stati Qﬁl1t@1s%:ﬁlt§dﬁhb|a@cés@ AgbReks. V‘ﬂ%‘ ihbedf d/x?shafs g@ @Ecﬁr&l%o l.Of), ar ea
St Wever,

to the next and can informthe visitor |ocation regi

the nmobile spagingwishimpthy m&gcfmﬁ@i@ﬂﬂuﬂﬁiqué@lQdﬁ@td&@éssvﬂét%bﬂc.t he Sam?
‘location area 25 the visitor location area is not inforned. This nmeans that
in order to locate a npbile station within the network the core network

knows nIyV\/n at.ion area the nobile is in and nust page the nobile
in al Imcel S %%lﬁﬁ%—é | ocation area. 30 Conventional cellular networks
can be ext endpf Jhy @éﬁ%lﬁg ﬁ%ﬁﬁ@sc&ﬁﬁlmfcﬁﬁog ?)Iqtt]@}h Wikh! $€ 2 dW ROWRTK,

unl i censed-radio interface conmuni
mobxllty management, ie. the Iocatlon 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 (LLA) 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 cach representing the
20 coverage arca 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 VLR. 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
arca the mobile is in and must page the mobile in all cells within this [ocation

area.

30 Conventional cellular networks can be extended by adding access networks



nobil e stations. These access networks are designed to be used together
wth the core elenents of a standard public nobile network and consi st
essentially of plug-in |Iow power unlicensed radio transceivers, or access
points, each 5 designed to establish an unlicensed radio link with a nobile
station M5 and a controller or interface node connecting the unlicensed

radi o transcei ver, i the nobile core ne LK. e SUle I nl i - (e}
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phone for all environments. The access network is constructed so that the
core el enents, uphigain {owe-prowpey enbiapnsedi mglio demseey/eMBa)T atcash bl icach
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provided in relatively close 20 proximty, for exanple one access network

per floor of arnbfificeabchudidlésditapcommnniaapony@DEIYnevirélbes Icdhnaet Bbretooth.

between the unljcensed-radi o transceivers and the associated controller, is
preferably provtadapiedamabileghandsstisaneblaeewepriating, ayer bpthythe o rdadif on
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t he access point coverage areas and the ease with which it can be installed
and noved meafsnieEntMSE4s ofatie pubpiei mobdematsiorlervigvs| theeinéefaaconpie gsad
very large conventional base station controller BSC. Such an access network and the
15 mobile 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 ant
unlicensed-radio access point himself. The combination of the small size of
the access point coverage areas and the ease with which it can be installed and
moved means that each access point controller will be controlling a very larpe

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



30 but frequently changi ng nunber of cells conpared to the equival ent base
3 station controller of a conventional cellular network. Consequently when
a nobile station roami ng sonmewhere in-the 8nlicensed radi o access network
nmust be paged by the core network, the signalling | oad on the access point
controller will be very high due to the |arge nunber of cells and access
points 5 inplicated. SUMMARY OF THE I NVENTION In the |Iight of the above
probl ens it i sStaopjoastoler afhe genysetienalneadhlannetworkpr Sindequently when a-
unl i censed-radi g cceisss net wor.k capabl E of . | (‘t) at i q%ea%gﬁbi le 10 station in
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claims. 15 Spegitfitcatirwill bbeesyhigedaedo ltlw?éjiﬁgémﬂﬂ%rrﬁtd@l@‘%dcﬁa&é@@%hﬁ?
to a core network portion of a Iitcensed nobile cellular network and

i ncl uded an adbydwategbntrol | er connected to the core network and a fixed
br oadband network connected to the access controller and having a
plurality of access points. Each 20 access point defines a mni-cell

coverage area WW Fﬂqmygﬁqﬁ% radio interface permtting
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access controller is associated with one or norelocation areas 1In
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stori Rﬂ}the identification of nobile stations in association wth address
infornktion ofANKE 1 £SPBISEIpadeHE weme! dromt theeepse nstwork cridkoyfoundud or
E?g?egobi |l e stsiaéda?ﬁngwgd.access controller is also adapted to delete 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 connected 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
invention, 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 access controller is also adapted to delete the stored
identification data when communication between the mobile station and the
unlicensed radio access network ceases

30



i dentification data when comuni cation between the nobile station and the

unli censed radi o access network ceases 30 4 The provision of a database

for associating the identification of the mBbile station with a broadband

net wor k address or the access point via which the nobile station

communi cates with the access network essentially provides an internediate

| evel of nnbili£¥ managenment. In this, way the access network 5 can actively
r

di rect message RYHI Obra dakabRss Kof Gitapdiating dhedieniifipatinn of theanobie
i nt : ' t of si | i t. d
Prom t he accenuatiof (6% BRI G RIME A BRsOR Y pltaed Rt i Sifich 8

fromthe access points. reover,

del etion of i nhebiBiitAbd QoRfn&RRhial WRH tBY a%@?ssfxﬁ&%?k %@%r{t%llﬁbf&\qgesrﬁ%

dat abase is updated without the involvenment o e core netwo
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the access comdgfadeyitheuptupingeltamentcef the coronetwarkcor e network portion
a pagi nmessage containing the identification of a nobile station | ocated
in-the associated | ocation area, to identify the network address or

The access points may either comprise separate entities capable of establishing
a connection with the access controller even when no mobile station is located
in its coverage area, or they may be essentially transparent access points or
nodes to the broadband network that simply relay messages between a mobile
15 station and the access controller while providing the conversion between the
unlicensed-radio interface and the fixed broadband network. In this latter
case, the mobile stations will be assigned a network address on the broadband
network, since the access points are not recognised as separate entities by the

access controller.

29
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
access point associated with the identified mobile station and to transmit the
25 paging message to the identified access point or points only.

In accordance with a preferred embodiment of the invention, the access
network controller is adapted to receive from a mobile station a message
registering identification data for the mobile station and to store the new

30 identification data in the database in association with information concerning



access point associated with the identified nobile station and to transmt
the 25 paging nessage to the identified access point or points only. In
accordance with a preferred enbodi nent - of t4® invention, the access

network controller is adapted to receive froma nobile station a nessage
registering identification data for the nobile station and to store the new
30 identification data i,n the database i.n association with information
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station is no |longer comunicating wth sal access point. termatively,
the access controller may nonitor the connection established with a nobile
station_and determ ne when this connection is no |onger maintained. 5

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

present invention will becone apparent fromthe foll ow ng description of
the preferred enbodi nents that are given by way of exanple with reference
to the acconpanying drawings. In the figures: 10 Fig. | schematically

depicts parts of a GSM network nodified to include an unlicensed-radio
access network, Fig. 2 schematically depicts the system of |ocation areas
in the 15 nodified GSM network of Fig. 1, and Fig. 3 schematically
illustrates the unlicensed access network in



accordance with the present invention for a first enbodi ment, and 20 Fig.
4 schematically illustrates the unlicensed access network in accordance
wifh the present invention for a second enbodi nrent wherein the

unl i censed-radi o access network has transparent access points. 25 DETAILED
DESCRI PTI ON OF THE DRAW NGS Figure 1 schematically depicts parts of a
conventi onal GgM rkeys o T ; LS: £S5 tiall ivided into.a core
networ k portion Z%Q%n @ﬁn%@iggg%ﬂe@gpplggkﬁ?& E%efogggﬁgﬁglgng}lcthg ‘i{gﬁéal
network il | ustrated paint.heA fiegurieciy)cheideca3d coh@oMBPHIG m¥hESNINBSoBRELES
or Msc's 202, assocjiated hone |ocation register 6 HLR 201 and visitor
'ocation regi s€erblskedouith Bhaobilecstabon and deteunine evhefi thishesimection is no
conventi onal M architecture el ements are known to those in the art and
will not be deStHEBJEUNRANEHt her detail here. The core network al so
supports; the CGeneral Packet Radio Service (GPRS), and to this end serving
GPRS 5 support nodes (SGSN) 203 are illustrated. Although not illustrated
in the figureBRIFMDAESORIRNERISYOAURORAGGENEKI [1ed in the art that the
core network Borti on may include access to other nobile and fixed-1ine

net wor ks, suchtagher sbi¢candn®STdamagoookshe pessket irardtioh Wil becovd ghadent
packet data ne{,vvor (S _such as intranets, extranets and the |Internet 'through
one or nore ga r@%@‘e folloingsdestriptiga i dbe poeficrisd casbeditieaty that erstisers byf

base station s \ ns_ BSS .10 ne f which is illustrated in Fig. 1,
whi ch conmuni 0%2 @%‘a&éﬁqfiﬁ’@ F‘?f%é‘am&ﬁaﬁﬁgﬁacowaa%n@m\ﬁtwf hictbs ﬂg&L‘F‘Pﬁil\/BCs
202 and()SGSNs 203, respectively in the core

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



15 network portion 20. Each base station subsystem BSS 10 i ncl udes a base
station controller BSC 103 which communi cates with one or nore base
transcei ver stations BTS 101 via the defined Abs air interface 102. The
base transceiver stations 101 conmunicate with nobile termnals M5 1 over
the GSM standard U. radio air interface. It will be understood that while

the BTS 20 101 103 .are depi.cted as formng a single entity in the
BSS 10, the BS%EW@(@W@HO"S ahandegistin YhR %%eﬁhe)fumtﬂmrmd smenuleof

| ocated at the thagbph i i i.hg centre MSC 202. The physi cal

di vi si on depicted in @?‘SWWE‘%?@%“@@@*@&?& 5 %&m% B@‘tgé Wit lRethgsg i1 t atthe

net wor k maki n whEnoee €ss 1t t hat formthe
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core network portion 20. 25 In addition to the acces

portion provi déie dycnaiel Beskst Hudio h&ew@dm@ﬁ?]@gia@ﬁegj} sl deft le:rvfirllfétd?ﬁi

i ncludesga nodif i ed_accdess naﬁv\ork portion 30 shown in the | ower I o§
the figure. Her8PRAFIhi(3GRN) 208 aredlvstddd ag ldmughl hoeiibetraradiig the
access network ¢ [ 30, .30 ¢ The .conponents making up this

ol cenced. 1 adi ke Rt be AndersibRf, G0 B hiDed G bt art et Wabicore revmirhal
1 to access theoffiM areiMaLMer. rij .1 hrqugh is, other

conmmuni cati on get wor ks yS’f a aﬁeuaﬁf?%e%\dsggl-err gg?%ﬂ% Wgrﬁﬁ%%ﬂn%ne?\é(ﬁg‘éséwﬁéési n

Fig. 1 by the BSDUI amt PSR natwonks, 3ackBY aHb! digsnsedtadi Q. a
radi o protocol that does not requi r?ﬂe%he oggrdét or1 %ﬁ%@gﬁ?ﬂ‘%i?}g@?ﬁ%%mw
network to have'ShfiailAEangts, iesdrasets nodh theelmppreophicig AW AHY %@Qy%yl n
ggngrag,o such H@ééscensed-ra_dl o technol ogi es nust be |ow power and thus of
limted range conpared to |icensed nobile radio services. This nmeans that
the battery lifetinme of nobile termnals will be greater. Mreover,
because the 10 range is |l ow the unlicensed-radi o may be a broadband radio,

t hus provi di ngThe access portion 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 controller 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 single 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. Hercinafter this will be

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



i nproved voice quality. The radio interface may utilise any suitable

unl i censed-radi o protocol, for exanple a wireless LAN protocol or Digital
Enhanced Cordl ess Tel econmuni cati ons (DECT). Preferably, however,

Bl uetooth radio is utilised, which has & high bandwi dth and | ower power 15
consunption than conventional public nobile network radi o. The Bl uetooth

standard speci fq two-way digital radio.link for. short-range .
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across the Bl udl GO RTVHREHY BEROFY Gakigmatddeauire i opprais fenbugdhe teatiisn
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termnal M 1 an@og%nt al {rjles%;%aﬁgbgétlr%%snég%eg}ls}h?éggl%faﬁﬁée%m@éw ttioﬁy a 2
sim|ar manner gencral.hsudpenstémrdofdi ERRUBM; L ONte Af
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home base st at itiglgbmngs! ¢enpied HBICAOR] malbileradionmainiceat ThiswhtdhsahaDRie! €
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also with a sePditfly dbpEne Rhaabilcnsgmimdswitoie arentea Maraduer bebause the
interf , If il i . core networ k orfio The interface between
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home base st at Egp confroller HBSC 303 enul ates the
1ianced  Cordless Telecommunications (DECT). Preferably, however,

Bluetooth radio is utilised, which has a high bandwidth and lower power

5 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 IREE 802 standard. Built-in

encryption and verification is also available.

25 The element of the fixed access network portion 30 adapted to communicate
across the Bluetooth interface is designated a local or home base station (HBS)
301. This element handles the radio link protocols with the mobile terminal
MS I and contains radio transceivers that define a 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



operation of the BSS 10 towards the SGSN 203 and MSC 202. In other words,
10 when viewed fromthe elenents of the core network 20 such as the nobile
service switching centre (MSC) 202 and the serving GPRS support node
(SGSN) 203, the fixed access network porgtion 30 constituted by the hone
base stations HBS 301 and the home base station controller HBSC 303 | ooks
like a conventional access network portion 10. 15 The applications that

run on the nobiHBSCe30H, mdlicVBo i miuni@pepivithhe npubild &W%@@Wiﬁ:h‘ﬁ@% ¥&te Kadt 0
interfaces al sq run on top_ of Bluetooth radio between the nobile term nal
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reduce the i nstsétioatGopirodestB 90 1k ppaddeothet timnepioabetwedhtie MECeIdA6E

bet ween the ho stgtion 301 and the_hone base station controller
303, which is M?’r@?@ﬁilﬁ?ww@gﬂmw-ﬂ?@.mn&ﬁw&ﬂ@roétbeéafogreabasp station

| oi | i ovi ded b | xad 302. 30
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Honme connections to such networks are increasingly ava

subscrillfers.  mhehodghed dtors hibve eleméiitg . of Lihet b&reh@em BRID Shat Lo B RRL
wll be connected to a network term nal ﬂ?i ving access to the fixed network

302, while 5 tREVHEnEWEeag stamiren(MdoaDr 302 emdBISC ROGnABRGPIRS coppe tetict o
an edge (SGSN) 203, the fixed access network 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. [ is preferably
provided by a fixed link. The home base station 301 is iritended 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
controller 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



router ER of the network 302 that also links the fixed network 302 to ot her
networ ks such as intranets and the internet. [P is used for conmunicati on
bet ween t he hone base station HBS 301 and hone base station controller

HBSC 303 over the fixed network 302 to Pender the transport of data 10

i ndependent of the network type. The link between the hone base station HBS

301 and the hone base statiaon controller HBS 3.1s preferably always
open, so t hat'*tHiI&S dpighe dpglpge; hogs hased Sﬂalgpggbéﬂaﬂf’r%u@h@% Hell %{]06?
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-home base station FIBS 301 is installed by plugging it into a port of a
20 sui tabl e nHfehpmgubtscagiaipnapmprelier minayo baceassscier elof i edze
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"procedure for_ a hone base station 301 connecting for the first tinme or
reconnecti ng HBY hifie dvasethst diash networl Ad02eto HBSAeBBe | Gadsportevéniite

descrihbed i n European patent applicati No. EP-A-1 207 708. Pri.or .
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access network 10
channel. While the fixed network 302 is preferably an IP-based network,
ATM-based networks 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 HBS 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 controller HBSC 303. A sign-on procedure for a home base
station 301 connecting for the first time or reconnecting to a home base station
controller 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



portion and the unlicensed-radi o access network portion 30 define a
coverage 5 area depicted in Fig. | by hexagonal cells 104, 304,
respectively. While the relative dinensions of these cells are not accurate
inthe figure, it is nevertheless cleangthat the cell coverage of a
conventional BTS 101 is far greater than the mni-cell generated by a

conparativel y Iowgggl& home base station HBS 301. A mni-cell will have a
di aneter of ar Juany" 0 200m 10 The GSM network is divided into several

| ocation areas LA, which are comonly separated geographically. A
simplified | ogical structure of an extended GSM network show ng the

| ocati on areasTihs bdseusttiededoi Mdd $012; : Lgn aneas, LAl L
LA3 and LA4 are illustrated in Fig. 2. &Eeﬁ{ogﬁ ggﬁgésé(?%lc?éjgéwgé‘mr%m

center MSC 202Pediftr atd tle hokatised-mwém absandtivsrk S8ANGEEE L0
associ atced visitor,|ocation_register 204. Al base gt ation g?ri:ltcr o?(?vézrr%ge

BSCs 103 conneft®8dIGHCIeAiig Fighill by skexdgons! solily dbingod erdspeciasly. 202 |a5R
assigned to thj atg a&i}n%n ar ea %\ﬁkl This jis also valid for all base station
transcei vers B 1 ‘asSE8iYire Q! WitHCeSElS BUS eligt aaqcBrate ot rtbkl EguRSAL103,
20 al though t heserafeER ' t.at [ 1.0.. 2.for reasons clarity.

Wil e sonme nobile seersvi%cggééIJ gﬁv&ﬁt% i ﬁg“ c%)r‘ljté}e ¢ PBa ﬁ@%vﬁﬁipl%ailga}@ bt faror e

than one | ocagicoter dhmatioAnihicsd! bRcARERBy & Rkl bile
services switching centers MSC 2%%. 25 Th}é n%b@?%mzl\%bcHsﬁéwg%gthgﬁml\}é@emz
in location ardiQnlEL 36! cdntuini-sch witidweyehadiansétat bPf@RatIPld BroHBSC

303 _ ver, the hone base station controller HBSC 303, and all hone base

stations HBS 30lcontrolled by this hone base station controller 303 are
assigned a Sepﬁfca@SM”in%H?o}ko q&‘t&i%c{&{ Shto I§eAx7fgr'al 31%0?]1-}101’1 areas LA, which are
commonly separated geographically. A simplified logical structure of an

extended GSM network showing the location areas is illustrated in Fig. 2. Four

location areas, LA1, LA2, LA3 and LA4 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 ceanter MSC

202 are assigned to this location area LA. This is also valid for all base station

transceivers BTS 101 associated with each base station controfler BSC 103,

20 although these are not illustrated in F ig. 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 A4 also controls a
home base station coniroller 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



The visitor location register VLR 204 connected to each nobile services
switching center MSC 202 contains information about the nobile stations M
1-that are located in the location areas within the control of the
associated nobile switching center M5Gi202. The base station transceivers
BTS 101 in 5 each | ocation area broadcast the |location area to nobiles
within the cel], 104. A nobile roamng within the network is thus able to
det ect which |'d¥avissher laeatipn wegister nl eHl4a caphedted sthatadn mhobiby esrficam a
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station_was registered with, this information is also updated in the home

| ocati oh regi $8et logaropaaca Wisdcasidheolosatiet work ton erdsics ovitbzatie alpbil e
station, the locat i.Pn‘area i n{vﬁf%i on is retrieved fromthe current
visitor 15 | ofafi e wenng Wil BeangOK Salivsgahie deadriests wiineh location
.despatched to Jel i ontrallers BSC 103, dependi ng on
how pagi ng i sah%gmfl @i:lebivfligl%l ﬁgﬁ@ééétgé’to&gr ﬁ{ovﬁﬁﬁmé’%ﬁ 0 QREHOSRLPN BEGi Ry i s

carried out theellPagidiFerRsERAE0h Sr&ENE sdisd ' Se BSC
'103. Alternatively, a gagi ng agdrgss’edS maf bg)C?g&?ﬁgéﬁﬁ&%%%%%g%égﬁon%%

center MSC 20gozOietwntk. ol'hé indotrhetiérd entricEp@diihgeathiotebigais thbh elpdhredtir n
forvvargs t hi sg‘%ggi ng mnmessage,to all_cells 104 (i.e. all base station
t ransd& vers areespoRiling wsttandocatinatregisfenrdaR 29t HE thevebitaf lddationor e
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same access ploicatior ocgister FEIR Q0 IhoWEhdpgr sérat AW osRHNek® t§Nocate a mobile
station, the location area information is retrieved from the current visitor
5 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. ¥or 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 HBS 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 controlier 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



HBSC 303, are assigned to the sanme |ocation area or group of |ocation
areas. 30 A location area update nessage will thus be sent to the core
network by the 12 nobile station M5 | when the nobile station first enters
a mni-cell 304. The paging of the nobije station is also identical from
the core network side. The paging nessage is sent to the honme base station
controller HBSC 303. However, at this point the simlarity with a
conventional G8Muik dtatiom MS rfewhon khec gasisite sRabareneeniess poniniedl 30¢. Filge

3, which illustrates the wunlicensed-radio access network 30 and

speci fical |y tRRSREHRL Baseokilastatian it @ite dlansicaBian tharoers wéwark sidehelhe

i d-radi.. | Kk [ in Fg. 3 includ h 10
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connected to a npbile services switching center MSC h in turn

15 access to auwlieansed-radicardasns metvetier30/aRd26pkcifibmly ehmihninmy bebemenian of
a conventional cellular core n tw?rk 20 are omtted fromthe figure. The
hone base stat?HHl @33@3“?1@ ! 3 conprises a database 3031 illustrated
schematically as a table in the figure. This database 3031 contains
identification information for all nobile stations operating in the

coverage area PRe @hlibbfedhiRLASRds h@g‘h/lﬁr@gggﬁ:?e@% 1o k3 %Q?Iu%%? lhgme base

identification information is prefer y th nt er nati ona

SubscrilBer | destafiory chivBblled HBSTY 369 exinnectdibviade fixietli Inahiomd néororRiIon,
nmust be the same or at |east indicative of the identification used by the
core network Z0vG afcesadwinisir|hwnee hasestans, HBM Isand MBSA80ilod hires mobile

"o wi thi nthe SOLBBEMSE - P TR 16 TnabesaiBoBt i i ibhee vome e
station controllers HBS 301. The home base station controller HBSC 303 is
connected to a mobile services switching center MSC 202, which in turn has

I5 access to a visitor 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

20 of the unlicensed-radio access network 30. The identification information is
preferably the International Mobile Subscriber Identity IMSI. In any event,
the identification information must be the same or at ledst indicative of the
identification used by the core network 20 for each mobile station MS 1. This
information is conventionally signalfed 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



identification information is coupled with the identification of the access
point or honme base station HBS 301 controlling the mni-cell 304 the
nebile station is currently located in. This hone base station
identification may be an identifier asgigned to this home base statlon HBS
301 or it may indicate the 30 network address of the hone base station HBS
on the fixed broadband 13 network 302. By way of exanple, nobile station

M5 | is | ocat gtbtiverk B2 miBy wac_»;fe:lﬂ exainfien didkestatiat M8 1 Is 14006€ e fyni- t he
| MSI of this is nmapped to the identification of hone

eﬂ statjon
base station I€ Bg hopme b fhtétr#@l IhaS@nsequenthy.cdet NEBI @f ha amdske gotan

T1BSI antt t he YRR sPAneiR b e MRl hos %E@g%%ﬁ&%ﬁél o
F-1BS2. In th'iﬁs&"%l’ad&?ﬁc&ﬁf@l&%?a%@@@@@ CcS%thkllygghy%@@g 'r%?f& station,

.receiving a paging nessage fromt core networ {'o" 76t

the curfent ISRdsahbppedio hheenibicl gatssatiias Mud e omsrher ﬂﬂi@%@mﬁp?’l
and forward the gagl ng nessage to the rel evant hone base station FIBS 30
only. The pagiM§3 HEupagé o bomedrsaistation MRSt he establ i shed static TCP
_.connection between the hone base station controller HBSC 303 and the hone
base station FIBS 301. As a result of the small size of the coverage areas

of each hone l;gslﬁ R,f'hé,l i]1§m|é|B§%%s%0}taEBﬁ 8? ﬁl%f?ffﬂg%g 5 l‘ipzﬂ}luﬂ‘%ﬁ% t he

-control of a si ng base ation con

t housands. Mopagiter mdsbagﬁzolﬁwi@&he MY &G 20Nat antd Yo %tﬁexﬁé’?}?@%ﬁ@ﬁ? of

the ease with which the honme base stations HBS 301 can be ad renoved
from thie unl i éesasiod-ofaticonabile stationehifod kit t0 dErbbbd 6931 haxdhfureabage

- station controller FIBSC 303 to forward paging nessages to the_particular
hone base st aPPEMEAPALA8010 the Kt \A%OWQ lage station HB5S 301 only. The paging

message is transmitted via the established static TCP connection between the
home base station controller HBSC 303 and the home base station HBS 301.
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 ease with which the home base
stations HBS 301 can be added or removed from the unlicensed-radio access

network 30,

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 [ 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



nobile station M5 1 thus neans that the anmount of signalling that woul d

ot herwi se be required between the hone base station controller HBSC 303 and
25 all hone base stations HBS 301 is greatly reduced. Preferably, the hone
base station controller FIBSC 303 does ppt sinply forward the paging
nmessage fromthe core network to the targeted hone base station HBS but
rat her addresses the nobile station itself. This avoids the 30 pagi ng
nmessage bei ng bareadodstillifarthéercdanes thes¢gsilinicara HBSn86k cgover age 14 area
and still further reduces the signalling traffic involved. The home base
station controll er database 3031 is updated in the follow ng manner. Wen

a nobile statl ear.s,.in th ove ear 5 cell 304 of a
home base stati onévagéea@a% e Hiation Cé?ﬂf‘ﬂg[ I {Ssuggfal@ﬂc@slhetﬂ@élowmg
dentification e I 0 1 0.t he hone bhase
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i dentifi%ation deNSI04 of & hemesBae sli@uéihEIHﬂSrIﬂ)ib@&@ Shathb C
303, where it is stored in the database 3031 in élssom g??%ﬁ@bl\;@ﬁ}k%idﬁé

i nfor mati on on theédengifisatien Mgbc st clilcostatiBs KB of IMST isodend té st hovhk llass he

dat abase |IIustr ted@:g{h Fig iho the nobile station identifier and the
hone base stati® ﬁpéro"%st puglkensedradisn wietaes X.s T yodmle station

i ld. b
ratt on i dent i Fren@Bon et Rn 98 @sRifnf b3 iarRbE sl TSGR0,
field that is agspeiniadoedti haqidpiRe: baARY st ?ﬁ ﬁfelltﬁﬁs\w%x m%g&n aes:, ttlfﬂés

nobil e station M5 | | eaves the coverage area o ase THHH R
301 or (s tur nddmsf baswhitdteon FIBHI3S Icdverageedtiea, while themmidase 111@1%%@'&1 _
HBS 301 i nf ormf t he hone base station controller HBSC 303 that the 20 :
mobi | e stati onti% hehdh iy mobderrislien tentifics arsbilicehomatlizn staiomt idbitfict on

te t he hone b se stati controll er dat base 3031.
I nformation I Say%’g segs OP data, this 15 on y one poss?b ¢ con gurat?on urther 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 [ 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 controfler HBSC 303 that the
20 mobile station is no longer reachable and the mobile station identification
information is updated in the home base station controfler 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 kecp 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



Al'ternatively the home base station need not actively signal the cessation
of communication with the nobile station, rather the static TCP connection
bet ween the hone base station and hone base station controller can be 25
dropped. As discussed earlier, communicaii on between the hone base station
HBS 301 and hone base station controller HBSC 303 is conducted over a
static TCP/IP connection. This connection requires an_exchange of Keep

Al i ve- message$ongeiEupas he fughaestasertcalargdeiyg spceivedbione the mobds siEion i s
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that no furtEBSKeaptoAhbNRaiNEBEages BCR baum@tivaceidved taeegthelhameoRase
-station HBS 301 to maintain the static TCP connection and can consequently
renove 5 t he dblrddecsarmdi dientifichoan idstn dekaded &0 dhednobile kativobiMe ostihid on
M5 on this hone bg\se stati&%fgﬁégﬁoi?@l. In an alternative enbodi nent, the
dat abase 3031 N@G¥sPHESEW} bile station identifier and access

poi nt address on a one-to-one basis but rather 10 associates nobile
station identifiers with a group of access points 301. These access points

301 coul d, fomexaARk@atibe Ghbsdiaied heoahR®hsandslhdsedrol Bote hehdddikel y
"smal | geographical area. In this manner, the hone base station controller

HBSC 303 woul dtatienwatettificpagidngcoms gage nédeisy axh far one-thenc drais het wohér 20
to a specific group of mni-cells only. This arrangenent has the 15
advant Hye t he afinsiatgamabileestetbon idasiliersgrghedaronatdd assoss poinget - odlesceach
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of a cluster
controller HBSC 303 would forward a paging message 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
controlier 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



of honme base stations 301. 20 The above description of an unlicensed-radio
access network includes hone base stations FIBS 301 that function as end
points in the access network 30 actively establish and maintain a
connection with the home base station ggntroller FIBSC 303. However, in an
alternative enbodi nrent of the access 25 network 30, the hone base stations
HBC 301 are sinply transparent access points for a nobile station M5 using
an unlicensed fimdifact nhdrthadeotdbaniendtvwatt viar thaddaess peintor Acaadingly hihet

specific functionality relating to the unli ce_r_lse]iic-r)adi 0 access‘nﬁtwgr k 30.
Wth this arramnbnsiationeviSotisale capialishes antatc 1CR <Opngedoniyiif figphome
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itself establishes a Sta connection with the base station

control lser |- Be&vesethetteeds gt Broaddand hoaisbade 88Gon chhirelureHBSAh803.
such a connection is established there is no communication 5 between the
access point 30heahdmehbageostetibaswntcdlaroHBsEAt 1B heldsHBecdernatioth @nhtive
base station controller HBSC 303 holds no information on the access point
301. Wen the @f$556NeEPHadi o access network takes this form the hone
base 10 station controller database 303 1 nust be updated with information
concerning the nobile station M5 | only. This information includes the

L1 L e (B T et s, ks b
enbodi ént i s slatiost cattedler databage 308 1 HBust be updated with information concerning

the mobile station MS 1 only. This information includes the identification or
IMSI of the mobile station as well as the fixed broadband network address via
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 HIBS 301. The remaining elements are the
same as in Fig. 3 and a detailed description of these elements 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 (IMST) as well as the
network or IP address “IPaddxr” of this mobile station on the fixed broadband
network. In the figure, mobile station MS1 and mobile station MS2 have
been assigned different IP addresses, namely IPaddrl and IPaddi2,

25 respectively, although they communicate with the home base station controller
via the same access point AP 1. 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



Fi:g. 4 shows the same elenents as Fig. 3 with the exception that access

points AP 301' replace hone base stations I-1BS 301. The renaini ng
el-enents are the same as in Fig. 3 and a detail ed description of these
el enents will not be given here. Wth {-his nodification in the

unl i censed-radi o access network 30, the 20 hone base station controller
dat abase 3031 w holds information identifying a nobile station M5 1
connected to t hi écesbodisensradse Itvsibpasbasel dtatien thetrohet demka® 30R holds

address "I Paddr 4 tgfo ihi S Hobi | e sh‘gti an on the fixed broadband network. In
the figure, nobile QPP dRosEmObIfsHEeNs dhatiae iasHvaseitiiavtbe dveeragasatgoed

different IP a JueR), L Paddr.2, 25 respectjvely,
“al t hough t hey ggtr?ﬁlﬁjﬁf%gg% e W t“léll 4%%9%8%&@2(53 s{d“g(fl? 6]?102[38?“3 OfielS ﬁ%tl{tﬂﬁés

sanme access poistreAPwith |thewhbdodigtddndeiwhbeod,dde that t t yal.
network address may be the same for both nobile sét@g;‘)iﬂéenns,ﬂgut I{}ﬁ%ﬁgt‘ﬂ@tmﬂ

i denti fitati on ¢§fabtiakes emtidtevithahieohoms tdsentatedediorARS TESS (% ERA% filc,
mobile station. 30b17 In this enbodi ment al so the hone base station
control l er dat A0HEeD4EsHeN ¢ 1. dhiranspatgnioAceehd g@imtoIHN e is trait iabis ¢ Hagecar €

active within a th nlicensed-radi o access network 3.
Each nobile st gﬂﬁgﬁ@@%ﬂgéaﬂ@% I %@?Fﬂdtwqw%%ﬂ&é@éémﬁwnﬁéxilmcﬂta@ion
addr ess when t heswibhé® W) hl i 0 with the h ase
'station controll gr N BSg?%%&d_r %nlﬁi %gtgg[l} %%Hn@%gg(gdgé gﬁ%qgegﬂc%%iwgﬁr{ﬁc ?‘Ome

transparent acbassstpoomeodfdlier SIBOC 303 e Fop ikiatiesd gapalet [Hely
VS | ha]]% left its Eoverage area_or when a nobile stoaﬂt’i onﬁheﬁg@@‘%ﬁﬁggﬂmﬁf,
it abl eVt BEMRIRI BatBObHaepeiee MSy]l wid Hhe thash stmionbaserdIRtHIRRC

controller HB . r_Lhis reason,.a signalling nechanismis 10 used
bet ween the no |?g§(§?%&g)%‘a@“icﬁﬂﬂe‘iﬁr?@ lb%@’é"%tthﬁedﬁ’%ﬁrﬁh\@l- | BhenRBChoBe3
'ndicating thabadeRatiiNOBH:o0Er PESYECIDT REREING 19 3 hYS ANENhe N9Te

not been received from the mobile station 1 within a certain time period or in

nor is

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 CDMA2000.



base station controller HBSC 303 determ nes that a Keep Alive-nessage has
not been received fromthe nobile station 1 within a certain time period or
in response to another nessage, i't will dell€te the corresponding entry in
t he 15 dat abase 3031. As descri bed above with reference to Fig. 3, this
messaging may be part of the messaging required to keep the static TCP
connection alive between the nobile station and the honme 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 wll
be understood by those skilled in the art, however, that the above
description apalliaggsequally to other conventional public nobile networks,
such as UMIS or CDMA2000. 18 dCains: 5 1. An unlicensed-radi o access
network connected to a core network portion (20) of a licensed nobile
network,_sai d unlicensed-radi o access network (30) including an access
control Ier (303) A@rHdKessed-radigiagcess retnerheoknegqed to aroranéivadt purgagdband

net work (302) con t to said gcecess controller and having a plurality

of access points @8&%fécf@ﬁegﬁ(ﬁj‘&c'&@é@r&s%éiuﬁhcmdnﬁ&d@ acersainetebtk

coverage area (3 I LI ed-radi g .interface

per ni t'? ing cpn’gmg@%?i?(gﬁagg mé%é&n%g?{lgﬁﬂg{ Qﬁ’?zﬁgnf“ﬁ e&é%é?‘éioc‘?&het‘ﬁf‘ﬁoéf

respective m ni - gedrtioand fs@dthraadiestd ﬁ@d%drﬁ'(h@ﬁd) cérff%%}ed @liggLeddssed in
W

that said access controller (303) is associate one or nore | ocation

areas in said |iceméedler aadhawiig b pluralinpok aereds poime (30 I )5 esclesaatabase
(3031) n of nobile stations in association

i th hdlress i nf dRHEK EHIBE Lmib-vbFreraBantan36h) andsHppoNag & oadband

e ] o PR R0 O B RS W

coverage areas ofstatim (Upldcrnsadthiadi RspaEREMMIM 4hd 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

15 comprises a database (3031) for storing the identification of mobile

stations in association with address information of said mobile station on
said fixed broadband network, said access controller (303) being adapted
to delete said identification data when said mobile station ceases to operate

in the coverage areas of said unlicensed radio access network.

20
2. An access network as claimed in claim 1, characterised in that said
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.
25

3. An access network as claimed in claim 1 or 2, characterised in that said
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 [ocation area, to identify the at least

30 one access point (301) associated with said identified mobile station and to

+



20 2. An access network as clainmed in claim1l, characterised in that said
dat abase (3031) is adapted to store the identification of nobile stations
in association with at |east one.specific Htcess point (301) for the
coverage area in which said nobile station is |located. 25 3. An access
network as claimed in claiml or 2, characterised in that said access
point controller (303) is adapted to receive fromsaid core network
portion (20) a pd§nsgikesidagagiagnnassaigado shid iddetificd iat kasonnehceessyhiihe
station (1) located in the associated |ocation area, to identify the at

| east 30 one acc y'poi nt (301) associated with said identified nobile
station and to 19 transmt said paging nessage to said identified at | east
one access point only. 4. An access network as clained in any previous

claim charact4r iﬁ@dcéfﬁshh&horl@a§@iaﬂn%_@f§@§§)l')ﬁ‘ﬁé%ﬁ§ cBARL, Bht REed33h that

adapted to receive froma nobile station ( a nmessage registering
i dentifbcation daadl dewessnedvonkbidneradtent(B0d) isaddpted ®treeeiveairdmnemobile
identification data. in said database in association wth address

i nformation for SHUPIDA Bestageirsaistringidgntification dataifraraid mabisrytati®@o?2) .
10 5. An access I | I J: Levi.ous. cl ai char acter.ised in
that said nobil %ﬁE@tS@gﬁiﬁ@eﬁ%‘?ﬁﬁ hfigHab e g S?H%’gd%ﬁ%en‘&ﬁséﬂaﬁ"%bi e
subscri ber i dentiitty addhs} InfokmalionABr @&eﬁﬁébiﬁ@gt\é%lﬂ_&fséihm@a%ﬂogdﬁﬁi’d
previous claim characterised in that said address information is a
net wor k address aktwaikd382%ess points (301) on said fixed broadband
net wor FO( 302).

5. An access network as claimed in any previous claim, characterised in that

said mobile station identification data is the international mobile subscriber

identity (IMSI).

15 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)
on said fixed broadband network (302),

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

said mobile station.

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
25 receipt of a message from said access point (301) that said mobile station

(1) is no longer communicating with said access point.

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

30 connection with said mobile station is maintained and to delete said



7. An access network as clainmed in claim®6, characterised in that said
address 20 information relates identifies an access point (301)

communi cating with said nobile station. 8.2(An access network as clained in
any previous claim characterised in that said access controller (303) is
adapted to delete said identification data on 25 receipt of a nmessage from
said access point (301) that said nobile station (1) is no |onger

communi cat i ng wi tidegtfidatien d8& @oieterminingrhaicaid sonetativrkisaso Wrgiered i n
any one of clainms |I.to 7, characterised in that said access network
control I er (303) P&iAGHed to determ ne whether a 30 connection with said
nobile station is maintained and to delete said 20 identification data on
determ ning that said connection is no |longer naintained. 10. An access

network as cl ai 0EAln iaBc@RdbhcPRBrIOhs €128 id ah dhe &ﬂl_ﬁ?ﬁﬁé ?&b%?%phf%ﬁ‘}fstgﬁ%

sai d dat abase (3031) is adapted to store the identification’o

station8 in assodhaisah databasa(Hi0[s atlaptedas stqpeithe idSRilfc AR 65505ile
wherein said unlicensed access network conprises nore than one group of
access points. 1GtAONSANRASsORAtpR veth agrewe At aecasapiotntaB36d s sddatsses, k

conprising a plurall of. . .aecess points (301) adapted to cqonmunicate with
nobi | e stations (‘%er%‘ﬁaldélﬁl ‘ﬁﬁﬁ‘%eé’g?%sa%'ﬂ %T%}(icrﬁ’f@?rf%@énﬁﬁ'dt Qfrccop of
controller (303) sgeeiasdigd to said access points via a broadband network
and to a core network ‘portion of a |licensed-radio cellular network, said
met hod including the steps of: 15 receiving identification information
specific to a npobile station fromsaid nobile station, registering said
mobi | e!@t at i onl §-demathed i popnligeriadaradin ageesa scbwpel comprisingha phiralitpaof on

tdentifying at | %ggéss%r(])?nt%(\(%f)saggﬂtgcti‘ _t(iJ Qogl%gniggt%e\glsth%ci)gﬁe stations (1) over

an unlicensed-radio interface and an access controller (303) connected to
said access points via a broadband network and to a core network portion
of a licensed-radio cellular network, said method including the steps of:

15 receiving identification information specific to a mobile station from said
mobile station,
registering said mobile station identification information in association
with information identifying at least one access point in said access point
controller, and

20 updating said registered information when communication between said

mobile station and said unlicensed radio access network ceases.

12. A method as claimed in claim 11, further characterised by the steps of:
receiving in said access controller a message from said core network
25 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
identified in association with said registered mobile station identification

30 information.



controller, and 20 updating said registered i nformati on when conmmruni cati on
between said nobile station and said unlicensed radi o access network
ceases. 12. A nethod as clained i.-n claim 121 further characterised by the
steps of: receiving in said access controller a nessage fromsaid core
network 25 portion paging a nobile station, retrieving information
identifying at | east one access point for said paged nobile, and
forwardi ng said pagi ng nessage only to the at | east one access point
identified in association with said registered nobile station
identification 30 information. 21 13. A nethod as clainmed in any one of

clains 11 or 1 i iN..t.hat . .said reqgisteri tep.includ
registering sallz%j &m) |ﬂlq(g& g% 8&?@‘%‘%&?‘& nl%c(%f?lg fHs gtlioﬁflﬁﬁﬁ?fa(%ﬁerfsﬁd m.et]%at _
associ ation wit hshmf&fgméﬂi%stgﬁqabldcﬁék P8t @ I RESEioR WS B d il d

access point controller. 14 met hod in an urlicensed-radi o access network

conprisfng a fi xedorimatadhiardsowation kvithi infophutiah identidflirmcs gssupof atcest 301)
and an access 10 controller (303) connected to said fixed broadband network
and to a core nEPHES I pRidtaceassaPoiat Forispled- r adi o cel lul ar network and
adapted to conmunicate with nobile stations (1) over an unlicensed-radio
interface via said access points, said nethod including the steps of: said

access controljgn geiak inSah 0A1;EQHEHN a0/ bgibasﬁ“a{eﬂv@&@(@%kgrsﬁg% gn%d 15

using a network address on said fixed broa net wor nobi | e
station, receivi brpddbant inktwatl oth plbealiggto fatcepepdintL(30d ) andali 4ceesd at i on
fromsaid nobile station
. 10 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
via said access points, said method including the steps of:
said access controller establishing communication with a mobile station
15 using a network address on said fixed broadband network for said mobile
station,
receiving identification information specific to a mobile station from said
mobile station,
registering satd mobile station identification information in association
20 with said mobile station network address on said fixed broadband network,
determining when a connection established 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
25
15. A method as claimed in claim 14, further characterised by the steps of:
receiving in said access controller a message from said core network
portion paging a mobile station,

retrieving mobile station identification information registered for said

30 paged mobile, and



registering said nobile station identification information in association
20 with said nobile station network address on said fixed broadband
network, determ ning when a connection estZblished with said nobile
station is no |onger maintained and del eting said nobile station
identification infornation when it is determned that a connection is no
| onger maintain A nmethod as clained in claim14, further

charact eri sed byefgﬁ%’a ’B&§3’61fpagm§é’é‘?5@ﬁ§@ only talihg netwesk address adensified in
f
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nobi l e, and 22 forwarding said pagi ng nessage only to the network address

identified in association with said registered nobile station
identification information. 5
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