10

15

20

25

30

Unl i censed-radi o access networks in nobile cellular
conmmuni cati on networks Field of invention The

WO pwsfgison rel ates to cellul ar nobil e conmmuni ceCT/@P2004/002357

net wor ks havi ng unli censed-radi o access networks. The

i nvention has specific relevance to paging within the
coverage area of an unlicensed-radi o access network.
Background art In any cellular nobile comrunication

system such as a GSM network, nobility managenent,

i.e. the |location of subscribers or nobile stations is
hdhdicedsahratlib faecesstnetwurkisin ngbilehel nbgngstimugication hbSvorks
hone | ocation registers (HLR) hold data on which part

of a network a nobile subscriber is roamng in and
alﬁa;\/\ﬁ}i.ch visitor location register (VLR) the nobile

S ent urrently registered with. Visitor

I t [ V I : | 0 ' .
arol R, B Bluip Hofit ol alloh "Gy having
| editeedaradd ia3c€RNhedrRe Die anV@Ridie hawi dpebifftdrelevance to
center (MSC) and a nunber of base station controllers

( P8EIngawithinsthei oovdeagzei aremoSayenlidensediradieachess network.
representing the coverage area of a base station

transcei ver (BTS). The location area is broadcast in
e%:ar&kcel by the base transceiver station BTS. A

ruau%gou?glu%{‘lte station is thus able to detect when it

myy eéll‘?{ rRMLRRenBSR! LORnAIEALLA. § erﬁexstucﬁcgs G2 GSM. ?etwork,
informthe visitor |ocation register VLR wever, i

t meobitity heardigetienn Hé.nteylooai@s ofr ibsoribersedrl niobile stations is
another within the sane | ocation area the visitor

| beadiedromdifferent levels. nhbthetapnipit keviehahe homt location registers
or to.locate a nohile station wthin,the nefwork L.
BT R 1A GaE or HHE0Dog, AP RGO P SRel e qibsPahet | soaming in
iql i jy I . Y i ' I | . )
TR Rbp T oS HAREPIVERY e ol s i

NeLWRhHH$ rEgRtPEd WikE RHoDICAGEH PebiKCECEPLRF MM Bt which
utilise a Tow power unlicensed-radio interface to

c docativncatea (Aha 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
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 VLR. However, if the mobile
station simply moves from one cell to another within the same location area
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

arca.

Conventional cellular networks can be extended by adding access networks
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nobil e stations. These access networks are designed to
be used together with the core elenents of a standard

w@bioge4enbi | e networ k and consi st essenti al | yPOF/EP2004/002357

pl ug-in | ow power unlicensed radio transceivers, or

access points, each designed to establish an ) )
untliztengket adbw bower Widliteasebhidie imterficen td/Roamdusicate with
controller or interface node connecting the unlicense )

r attiabiler statoms. Vihese wiccesstiaswatlsi a1 designadeiovsy used together with

gﬁh&ﬁg&g %gggéfe g é{ ad! %%@W@h@%%%%# i’agbmtcl%éfigtsgssentially

LA , | € R h
e A e i S R
( Edesifghs& &84 aBliK hAGMliceAstd! fadic lihk oeils @dnobide station MS and a
interface neans that the subscriber requires only one

phooetrblier o interface noderosnecting theawdisensedwadio itransceivers with

d h h | h ..
roBia anahila shrngeBEntior Susle HRICERECRpS doRpa| elude digital
network vie the .interface nod '
pacthatoet] Gdlesm b B SRR T, SPRYER LRV nd Bluctooth
an i i i i dard ai
S BT R S o, e s
No inteFade (e.80the’0f inkbEfate)ndothe rurdicdnseebridi@inttetfave means that

range of the unlicensed-radio interface neans that
setler subscieraczpsesnenlyooke phonenforpabl egeigonments. The access

L:;n%{};/%r l %rc%lrngg'ggt%rg?s)é;tgia{)%h c{pgtre gfﬁ)ﬁﬁ%‘ﬁlﬁ,gm% eqsﬁ g?nsdc‘oile switching
pr 'c\elﬁ{gﬁ% a\ggﬁa Oq-ligﬁ}efgﬂgﬁc? homd %tegﬁ?ﬂ(eb%s the interface node as a

unl™ nsceivers an associ at ed
CORbAOLA RSNl SHeRE RGP lcynRb ¥ BST.bSiehf ax @dcedss amtwarld and the
networ k. Preferably comunication over this network
us esolite statiosr fit uge ovide dhis| &ceshinctweopkeard gescribed in European
facilitates the installation of the access network,
pepaientjapgligatiemder EFef-1 80BY9%y-in an unl i censed-radio
transceiver in his own hone and even nove it
tenporarily to an alternative | ocation and
co t ' I e psaald- he @fliRasedaidid interface
hi %?&&Théwgg mg?@gtr?ﬁgflb?he srralblﬁqgi@ze of _

means that several such access networks may be provided in relatively close

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
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 coverage areas and the ease with which it can be installed and
moved means that each access point controller will be controlling a very large

but frequently changing number of cells compared to the equivalent base
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the access point coverage areas and the ease with
which it can be installed and noved neans that each

wW@e®enss4poi nt controller will be controlling aP@EER2004/002357

| arge but frequently changihg nunber of cells conpared
to t he equi val ent basestation controll er of a

R AR5 b SR RSN Loy v
ngl? g CS‘E?%(?H ggélﬁgfé< SHHI%}%H&%SC gﬁ%ﬁ eﬁgg{?gg%& 95&0 access network

COMistobt §agdtiltly AR Eéfeynétb\gﬁkdtl% signhltiagl Waﬁeorﬂ ﬂl’@@écess point
of cells and access points i rrpl i cated. SUMVARY OF THE

| NoENBILRK will béreertyi lgigh dife tohthedmgeaymlod efheelistanidsacaess points
Ob{npit of the present invention to provide an
-radi o access network capable of locating a

nobi | e statlon in response to a paging signal fromthe
core network w thout undue signalling |oad. This and
fWIUﬁwije@ESFHEGIWENTI@N' n an unlicensed-radio
access network and nethod carried out in the sane in
adnahealiglet of the sbheveaptobitrad it isamebjdpedithe gatdent inveation to
unlicensed-radi o access network is connected to a core
narowide gor unbeensedaadioc epersd reviorle eapable of leetting |k mobile

5? I ncl.udes an access cont.rol nnected to
c

A R RIERPOING 18 7 DA SHRb R A5t RIacTE Rk iaput undue
t controller and having a plurality of
%n%@hggqﬁ%; Each access point defines a mni-cell
coverage area and supports an unlicensedradio
interface permtting comuni cati on between nobile
stTatis onrl fartldreobjectshira ahiesdeint atv enhicensedefatiicnacteshaetwork
access controller. In accordance with the invention,
t Radamethad earied ot & thesame Beacredange (it the diached elaims.
| ocation areas in the |licensed-radio nobile cellular
network and conprises a database for storing the
| ¢ 2 : 1
gﬁr eslf;lbzlglﬁ o?}%a?{ngge%érg ?‘iﬁgh?lé;(cggscsblrngadaangé net V\g?tﬁﬁ otlra a core
atneteask portoRofeskcanedtmbile 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
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
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

station with a broadband network address or the access point via which the
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each nobile station. The provision of a database for
associating the identification of the nobile station

Wowak/0ss4br oadband net wor k address or the accesBCPBPIW4/002357

vi a which thenobile stati ot conmuni cates with the
access network essentially provides an internedi ate
Ievel %f mobi | ity managenen In this vvaﬁ‘_the ag

1

sahonoryBpyIcafsauith fhe Agrss ePSHik ASeRRAD provides an
S?gﬁ%%%&%@'ak%l %m 1 1'113%%1%%%@&1%&;‘@&%%% tv@ig/f ik fess network

Si G{&@'abtlﬂglyt(ﬁréb? M dssagast femahe @dse REWULR toWBﬁlsaePﬁﬁ%ﬁic address,
points may either conprise separate entities capabl

of aes¢sabpoiahiongreup eofireecessopoinist to tdteicadbesmount of 51gnalhng to
controll er _even when no nobile station is located in

i ténéé‘mdb@aﬁﬁ?f‘éé,poé‘?tst hey may be essentially

transparent access points or nodes to the broadband

network that sinply relay nessages between a nobile

st q‘fﬂe%c@@g&'ﬂ?s R4y etthef ef‘ﬁx@%é SEpathie! &t RieS ! l?AHIS of Q&abhshmg

conver si on between“t he ense -radi o I nterface and

t he dantredtibn eddberRtadvetyoskroller dvbh svheat i@ mobileestatidieis located
mobi |l e stations will be assi %ged a network address on
t hin Hksoeeisange actausnkiheyimae he;ssa@twbs trgnsparentagesepopolnts or

Lgﬁﬁ%g's IS‘gF eaég(@?igp% }rxgt\xef({)] ﬁ,fetilla’ggi tggﬁy?rggq%ggeq ketween a mobile
ad@&ttﬁ)% 191 HRELYS fcro?xfpoilgf Q/ﬁcmi% ktp? %55{1%310?1 between the

pagl ng nessage COﬂ ainin Ion

”thﬂl%eﬁsle@tifa@'ib liftefaed drdl the ﬁ@(%&ol@r'oﬁﬂﬁﬁld A6BV&RN In this latter
area, to identify the network address or access point

assasé,ahednobildstations sl thef dseigned ki heaworlanddressind the broadband
transmt t he pagi ng nessage to the identjfied access

poRSEWeFK, jsian BecCyss PRINECRSMSTEeOgNIsq 25 prnarae cafities by the
embodi nent _of, the invention, the database is updated

wi EHEERS MOS0l vement of the core networ k.

Specifically, the access network controller is adapted
to receive froma nobile station a nessage registering

| dPrefdralsigt il ab@dss dontrollbe isvadvipted $6 abdeive &ieh ttike core network
o ?)roitlgrt: ea ?)i\évmg 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

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
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 concerning
an access point communicating with said mobile station. Similarly, the access
controller is adapted to delete the identification data when the mobile station is

no longer communicating with it. This may be on receipt of a message from
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identification data in the database in association
with informati on concerning an access point

W@ vsnsd4eat i ng with said nobile station. SimlBCT/EP20041602357

access controller is adapted to delete the

identification data when the nobile station is n o

| opger commyni ¢cati ng, W it..This be on recei.pt . .
ofthg asgespuint i sRE Bobde Stsigfis honahegteSRnutGAuRE with said
Cati e o . . . . .
o Sy Al AR R ALY L o3R8 comecion

MRtdlishedewaR M acdbitn ssbabdd He@rmidd whentthid €onnection is no
station and determ ne when this connection is no

| dogger mmimthaieded. BRI EF DESCRI PTI ON OF THE DRAW NGS
Furt her objects and advantages of the present
invention will becone apparent fromthe foll ow ng

d Lptid iHents that are

o R TR P B R AN OF PR RAIRINGREC £ (e

G RPRENYb; iﬂ"‘é ARk dffee fr8dene $avdritidn Will become apparent
scherm?tln%%lllélgtfdd epl ct st%ggrgt s of Ija GSM networ k nodi fied PP

t ofrbmcthed® winpldesearisttoh ofitticopreferest embodimdnts Hiag are2given by
schematically depicts the s%/st em of |ocation areas in

t heaynadieaoyplGemhrsforsngre tf {he agcompaningmirgwings. In the figures:
schematically illustrates the unlicensed access

network in accordance with the present invention for a

f iIEi%t. enbodi é%g{gnatﬁ%ﬂy':h?g\%ﬁgk%%p@n@f ié:gliglyd ide!t\kiﬁxtk{ Elé@(ﬁﬁed to

t he®unl i cens access-’ ne I'n accordance wt

present i nvepdafe PtinAcdiReqradierHeesismiaivorkler ei n t he
unl i censed-radi o access network has transparent access

poi nts. DETAI LED DESCRI PTI ON OF THE DRAW NGS Fi gure 1

schematical ly depicts parts of a conventiponal GSM :
nefigo’k. Thi Echematisiallyi glepictentheasystem \f?fggacqtrﬂno ageas in the

core network, pofitibdBsht ARFoALoFFR IS and

Fig. 3 schematically illustrates the unlicensed access network in
accordance with the present invention for a first embodiment,

and

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.

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

the mobile switching centers or MSc’s 202, associated home location register
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portion 10. The el enments of the core network
illustrated in the figure include the nobile swtching

w@ensesa2br MSc' s 202, associ at ed hone | ocat i PCII/EP2004/002357

regi sterHLR 201 and visitor6 | ocation register VLR 204.
The function and structure of these conventional GSM

gﬁ(éﬁ ture el ements are known to those in the art
1 38d vsitge lncatiga gegigter Wk Ret04d et he funpion angtséructure of

LA AT U AT B e o e
nodgs V\hﬁ%%e@éﬁcﬁbgd i hﬂ%ﬁé‘r"ﬁe@ﬁl P@lbet 'T%g%r@ Qbtw é)rg also supports

illustrated in the figure, e under stoo
t htlee Gekietdl dackett Rediar Sertvh@df (Gi’él&)oramdnai RIS kex@brséﬁviﬁg GPRS
may i nclude access to other nobile and fixed-1ine

neﬁwa?% nodgs h(HsS N?s@@%@ﬁe pHusirated wérltiugbaoriedllugtiated in the

Rl Y 1@ 4! @ SiOF HBoft R intHE G has e gpre network
E@rtiib"iﬁt fl cc@? té‘%‘%@ m{&%’ilte' %@Sﬁ%g&-@ﬁfe%ét%rorks such as

sIsts o asesatlon

V\/nISZIDN | gnd PRA bW erkisn XEblget aihd YD s GATHBA 'pﬁ@lté% dé'taanetworks
defined fixed standard and Gb interfaces with

20sudinds SEsABeB)Sxtapesentd Wad ntemn¢ththroogle anet momore gateway
portion 20. Each base station subsystem BSS 10

i nEPChF(fes a base station controller BSC 103 which

communi cates with one or nore base transceiver

stations BTS 101 via the defined Abis air interface

10%he EB&SQ%%ﬁnbh%@%ﬁiaggrcoﬁsﬁé SPEas@sjtat‘f %h% rrI]BSS 10, one

with nobilé terminals over the GSM st an

r adf whadhr isiiltustritededn ng Iy whichecommaaniiago diat dtiﬁnewzlﬁﬂﬂeﬁ standard
the BTS 101 and BSC 103 are depicted as form ng
S| Ag@réi Ghtlntﬁ;r agestWith @é&Cﬁ @02 and BESN©0203 ,srespQCéwely in the core

BB 0B, PBLach bk %ageg?%qb%%@b%oéf fctides a base

ph%ﬁt18ﬁ'co‘?1‘%1”%l?ér°@5q? i %ﬂnbﬂ &# mut ne% 1&111 ?T%r}(el 9 Tgre base

di st1ngui's et ween t e parts
t hipageebes soalio®y BTS0101 afa e dBfintdoss diPahtefRENIDPEThe base

core network portion 20. In addition t o the standard

actarsseher woationod 0l cronpmonicate With nhebiRSErmifdls MS 1 over the
GSM standard U,, radio air interface. It will be understood that while the BTS
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.

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.
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the network depicted in Fig. 1 further includes a
nodi fi ed access network portion 30 shown in the | ower

whados/oefs2t he figure. Hereinafter this will be PEBEPiOb€N2357

as an unlicensed-radi o access network portion 30. The
conmponents meki ng up this unlicensed-radi o access

T b B SRebBa Bk Sl porion 0
t hi | cati: : _
o S RO, 15 HOLS8 01 @588 or oo gon

t hehfougHi thes totleiadormuaidadibn MAtwerlts eRNGLnliGMisedradio interface
meant any radi o protocol that does not require the

opef.aepresentud ingtighéd byothiel te-distotionk] amwowadle Byptialiceded-radio is

license fromthe appropriate regulatory body. In .
gemasant ,anwéﬁlqmqt@éﬂégﬁ-&&a ingt feBHrflS ARSEAtAY EynRe the mobile

R Ry OPifes 2 SE SR SRERRLER Libuaary body. 1n

batgeggpal | ki@t hﬂﬁc&{seHQQHﬂoetécﬁﬁBPidg?vésf%lgs{ beIBWIpEREL AN thus of

Moreover, because the range is

unllinciées eghgeachimpared tbdicentsdmadbilodadiadiepyvictdiUBhis means that the
provi di n?. I nproved voice quality. The radio interface
naypatiery lidetimayofs nlabilsl wrminals evidle be rgraater. pMeoreesir, because the

S I A —
P , . | . . . | . .
P S ABUCYRiD 45 OBor LS ol 88t poy st

t hamlicemyerintddes Protiebl, | for rdinifle NetwiBélkss BAN . préfiRol or Digital
Bl uet oot h standard specifies a two-way digital radio
| i uhkoced hGlordieasn gd elonmenuiioasonzet (20Tl fRrefembly, however,

devi.ces. Devices are equi pped with_a transceiver that

t r aHYEHO0Eh Jadioy &@ﬁ@égg,i w?laphr hag e high bandwidtusnd lower power
2.45CGHz. This, band is. .availahl e bal i t h. sone

v D aRtER s OB Ae Ak iy O
addition to data, up to three voice channels are

avai | abl e. Each device has a uni que 48-bit address

f r Anet BRudtEdth f8Rdstiapdeifids aBvd-twayndigival yadio dihkefodt short-range

verification is also available. The elenment of the )

f i xeuneafiatss heswgon k dpiderenbndadeesiaplasdcaso aromegnippade with a
transceiver that transmits and receives in a frequency band around 2.45GHz.
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.

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 1 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

home base station HBS 301 is controlled by a home base station controller
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across the Bluetooth interface is designated a | ocal
or hone base station (HBS) 301. This el enent handl es

wa b@sosdeo | i nk protocols with the nobil e ter mP@EEPNBY/102357

and contains radi o transcei%ers that define a cell in
a simlar manner to the operation of a conventi onal
GSM base station transcei ver BTS 101, The, hone base

st 5B %A 308swhish omanicaes ¥t waom&ﬁerhs&%“g@m&)ﬁemre MSC

SoPDp BB TR R i & ERTIHDAEEARD ik AR BRI s support
é nBHEKIFNE 289 Gvat %ost%aifda@ﬁ Shiek e qt’%aﬁh’lﬂ@‘-’iﬁtthf‘ egxl%nnetwork

GSN 203 over a standard Gb interface, if avail ab

t heootiore Thetinerkcpobeivsen fhechime datactatioat MBSN30 hend its home
home base station HBS 301 and its honme base station

co:b@%ﬁtlatéen Fego! a3 HESde3gisatesignatod ¢ nf-dateefec. Tirehome base
conrBnoRthleBe #@%’e‘%ﬁ@ CSEReaB PEethith MSC 202 or

tste;{qggﬁlzoé §n§8§051? %ﬁﬁfﬁ%ﬂ' n&{f\gﬁ’[g{? c]gﬁ’t% 19me base station

HBEB S 03 1e ahd atheshiohee HaeE adtat@@n WonlttleBIIBET 30Bat@slates the
the SGSN 203 and MSC 202. I n other words, when viewed

f r opetationef ¢neBSS 1O t«DWerdsdhe SKESNG08 axel MisEh 263, Inhher words,
nobi.l e serV| ce sw,tchj centre (MSC) 202 and the

semeﬁgw@w feumpgéia © f(gé% oppe nefwearks 20 swch Aseihg mobile

St 3t SRR SE R TISEY A% R4 B o PTG, pagport mode

HB%G@Q}% 2'09%1% ﬁ)éelﬂa a@cé%@ R¥EAGY 103‘3@9(?0?188%&\@5 the home base

portion”10.” The applications that run on the nob

t estatioas HBS 30 bandahedfondrbaseudthiion wohirbBenmEBST BO3 looks like a
radio interfaces also run on top of Bluetooth radio
betaregntional aasessl metwonls pritiondfd t he honme base station

HBS 301. The interface between the hone base station

HBS 301 and the hone base station controller HBSC 303

V\hqgllg Api) gﬁfdr&“&\%ﬁ%x o %%ob]ile' ﬁatrﬁlgﬁélgg%b!lyorp Ecﬁ;‘ég ‘%}gp public

hone base sta

t 0 nishike rigiRbik e Getekfadks als6 whs Ohithplof BllctBuiichdiEbetween the
and install in a desired |ocation such as

mobile terminal 1 and the home base station HBS 301.

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
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.

Preferably this network is a broadband packet-switched network. Suitable
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the hone or an office environment to obtain a fixed
access to the nobile network. However, they could al so

wheoosnsdsal | ed by operators in traffic hot spot SPCT/RP2004/002357

order to reduce the install%tion costs on the part of
the operator, the interface between the hone base

%?&p?ﬂ% reigh; 3%&@135 tﬁgﬁ%g'?g% cory AR BEeEeta D, o the ke,
e%ggﬁ%?ﬁgﬁsf ?(;( g&c Q&%E %{3%5 1ﬂglgg?{?{lﬁiﬁé td'subscribers.

n%ltﬂ%gh'ﬁotasmﬁﬁdﬁarrq Pqut*h% EfkChakt setioar KBS 301 will be
Sui t abPenet wor ks mi ght i nél ude t hose based on ADSL,

Etomiovedd tddbSwark tehainal @vmgcawessdnrthcﬁbmdmdtwoduam while
net wor ks are |ncrea3|ngl avallabl to subscri ber
Athenbonie hase saben sontpoller HIBS(S0 ORoMEybhe SosngRiEd o an edge

SRR} 5o SORRCST A 4B T GRHAoR® othr
g@fvbcﬁ‘ﬂs Rk rl':% orf&ztugé@?c&naoﬁle”ﬁﬁeﬁ%t caNRecised fHhP @mmunication

ge router network 302 that also |links the

f b¥grbenettitohéma0Badeo satibar HBS 801 kands homeabasenstasioat controller
and the internet. IP is used for conmmuni cati on between
t FEB$ONB0D ameer sthet ifmcdest\zzoric aaoa kormsngder dhet sanspart of data

troll BSC 303 d
 Erireens lrbnagbRDpPsad e HRaSEAGEA TRt e saton S

S e A S 85T RS s oo,
| 30 Rh&f BIi&RLYNS VY $s @Rﬁé‘ys afaildbid vifhcutobengedi f reserving a
al ways avail abl e wi thout the need for reserving a

clohamedl, Whilt eh¢ hfixéd »etwodt 02k i3 pefiesably efre iBiHagedimetwork,
| P-based network, ATM based networks caoul d al.so be

usAe"BM-baﬁedarrteNQﬂé? opitd wotbéhﬁé‘?’(bgll@s particylapgwhgn  DSL

%&g“%%&e B e R R ik B R R Bl o or e
s At Sf@f‘ &thdd&h o e ‘Bﬁk@djoﬁ‘ 'A?EMb endaRally,Cad AT Ffﬁﬁéd network
ayer

, as a base hone base station HBS
3%u1c§a1»s@%aisb@tb Manppae TP N@riingias o base lagert of a

sui tabl e nodem such as an ADSL or CATV nodem to

access the fixed
The home base station HBS 301 is installed by plugging it in to a port of a
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
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

TCP connection is established between these elements across the fixed broadband



network 302. The port is in contact with an intranet
that is either bridged or routed on the IP level. Thus

W@ b@naisell prot ocol s, such as | P, DHCP, DNS andrPeTrePionken23s7
are used. The hone base std®i on HBS 301 connected to
the nodem utilises these standard protocols and
f unedd to establish a connection with a hone base
station controller HBSC 303. A sign-on procedure for a
honme base station 301 connecting for the first tinme or
reconnecting to a hone base station controller HBSC
30Bh¢ $asepstatioasplOd aiwd c30 béd bioth Ehe epasentieizddndccess network 10
ap%.catian No. EP-A-1 2Q7 708. Prior to establishing

a RA5HER 3¢l theunlicenicdcradinpessssdiptivrek portioma8elefine a coverage

S A MO IR AR O S, it
t hertivel BIRELSoREIGSShihe Jeil%‘eﬁ’rebrtl%?dﬁ’&ﬂuq{i‘t%t ‘f\ﬁ’rﬁlt%o%r ure, it is

The base stations 101 and 301 in both the conventi O

acwwssthelessvotdar iapdic icell eovbrafie ofrd icoaReRGoRAIBTS 101 is far
access network portion 30 define a coverage area

depraiee thanihringini-celyzensratgd il a cempardtdvely 30w, power home base
respect,yel Wil e.the rel ative di nensi gns of these
c SORHES 401 A mihiscl} Wil favd f igraster of pgound 50'to 200m.
10 neverthel ess clear that the cell coverage of a
conventional BTS 101 is far greater than the m ni-cell

geter @M RtworkO A Ridedeinto! Qvepd 9 e :
station HBS 301. A mni -ecel I OWi I Ie h\g\{;decagl g:ag{:rf%?e%AéfWhmh are

arcaum?nﬂlg sepa2odah g&'d)gr&lidahmﬁft \Aﬁr kinhpliﬂd:d/ildgﬂ:ail ndteucture of an
sever gation areas LA, ich are comonly o
s é’ﬁ%ﬁ@@é gf’ww showng fheshogption peeas|isflusgtated in Fig. 2. Four

PS8 SRR, SO R SURRNE o ot
L Als , A | | ' '
'S goened Skt S NSOk B b i

ceohnedted dol an adssociate® avitiforalstationC eepigiet €X04. OAMN base station
associ ated visitor location register 204. Al base
stcanirplens dht € (103 roonBsciedto3hisonnbile sdrtices switchmpideater MSC

PSR S L RO 0 A0 SRS e saton

St@hbQvers BTS 101 associated with each base station controller BSC 103,

20 although these are not illustrated 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 LA4 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
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transcei vers BTS 101 associ ated with each base station
controll er BSC 103, although these are not illustrated

WO pooFiogp422 for reasons of clarity. Wile sonme PODEP®04/002357

services switching centers1MsC 202 nmay take care of
nore than one |ocation area LA, |ocation areas are not

split between nobile seryjce witching centers C .
2a34e isdorJegation TR ﬁétéeit) rCapsectEsh to r?aFBc@tONEBﬁ services

AR B98P 20) SRR 3] AT EIROERL o e

HBSGaB@z: Icvatkdald thoRativteashatiignia HBScRRESI08E iR h%%ciated
ne

by this home base station controller 303 are assig
amdbpler swvitching qerget MSE i2402. alba basy Gtation trarssiceivers BTS 101 in
| ocatjon register VLR 204 connected to each mobile
s&f L‘E@U%Waf‘@h‘i”ﬁ’@d%gﬁtﬂé@ Ipggtiopogrea datraphies midindhe epll 104,

720 Mot RIS frh bRk 8y Wl SRR bllgh Boation
MBRkal iBisSiH NORLDE nflleNtadibh 13R8vesTHBP 2 €11 8hk YBcation area to

transcei vers BTS 101 in each | ocation area {l)roa

t heellan atdiffereat keation areei, liesends tHbeatidieaal updh@dmessage to the
mobile roaming within the network is thus able to )
deegietwrks hI o pdermasion earrpspandingito thiemabiledsithen updated in

S RS TR
CHE PO IR 18, 61, B BTN ol s he mbi

upEebe dwhd rédistefdl FAEBR oS Naforhftiodr i Aw) iu?ﬂafeﬁgin?ttﬁé home
VLR 204. |If the visitor location register VLR 204 is

dldcatior megisten Mtk & 01asWhens theorork aedtviodn needs &3 &vcatde mobile

nobi.l e station was registered with, this information .
i slatpno the, dpcalign; srea HATOIRAYID d% (Ewie vedg frone rthey qurpant . visitor

AR5 R 2 B e RN LR B o
gk i it 395 W1 S84 5 O, e i
bhaedled i tlencerentetwbller ¥oBSKakdle itighbatipagingnishaittied out the
pggéigg rrllesssage is sent to all base station controllers BSC 103. Alternatively,
a paging addressed may be to the mobile switching center MSC 202
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
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 controller or home base station controller
HBSC 303, are assigned to the same location area or group of location areas.

A location area update message will thus be sent to the core network by the
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handl ed in the core network. For exanple if gl obal
paging is carried out the paging nessage is sent to

w@Pbdoshosmel st ati on controll ers BSC 103. Al t er napCWEP30)4/602357

pagi ng addressed nmay be tolzhe nobile switching center
MSC 202 controlling the identified |ocation area,

copPita diation S e mapblle SlatPn st eniver & rimiscalb 394, The
W e[%%ﬁ‘%t)ggﬁ %@%ﬁ%'s?ﬁlo%rlgaal Q”dérﬁﬁa# ﬁ%lﬂ tl?é c%erlemoﬁ( side. The

sane roce ure I's

NORHglie Shaédafh sk ionitRet HEMEO¥RIAGERINE Ro/froB& HBSC 303.
unl i censed-radi o access point or hone base station HBS

30Howalér, hatrghibapeins tthe | simsilaiit$ 3dth elcongemiornad G8M cellular
sanme access network, i.e. all hone base stations HBS
30N CTWORA &epeRs- t ReTREENSa s BOWe $aadsointFigom rwhichr iljstrates the

03
¢ PSR- 1R B R G PO T o g B d RS oS B starion
I%&ﬂmrgogqﬂﬁﬁq@g@wpssage will thus be sent to the
core network by thenobile station M5 1 when the nobile

station first enters a mni-cell 304. The pagi ng of
the m)bi.le station is also identical fromthe core
neTlmuu iegnged-raghie mgssngemka@@mtgd dedtigt 3 intladeoadiome base

oo fend }ﬁrofﬁﬁﬁﬁyﬁﬁ CARBCCLER o1 1574 Dicaband Revark 302 to
nq(,\y(\p(ri& ??gﬁﬁﬁs oB bSO biti Hé’vl-fﬁ@f" aﬁ8nlgft3 ibl mlgggmoblle

illTustra I'censed- ra I 0O access

s peatidrscd 1y - Ms3 hIOHR l@%%l@ecﬁ'ir@ttlh@mlﬁileéH@'Sbﬂrofs@x%sé Rome base
nore detail. The unlicensed-radi o access network

d@;ﬁatmredommoll&rg HBSi3td| udés home basdameiont amtiler HBSC 303 is

controll er HBSC 303 cqnnected via a fixed broadband

néORBERICd 0 & Bmobyls ssrdeass SW&Chtﬂsg eanteroMS G 202, sehieh dngurn has
HBS2, 301. Three

s Gl Bt et e bRPVERS2) Tk B clegents of
S ORI EHIA53r B A0 27U DA, HERUAR. The home
s\wake hstagor HBSIC MBS RO FigMd cdompridesr B Ha@base 3031 illustrated
schematically as a table in the figure. This database 3031 contains
identification information for all mobile stations operating in the coverage area
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 signalled by a mobile station 1 to a base station
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

network address of the home base station HBS on the fixed broadband
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access to a visitor |ocation register VLR 204. The
remai ni ng el enents of a conventional cellular core

wWmeiodosdd2?0 are omtted fromthe figure. The hPCEERHE€002357

station HBSC 303 in Fig. 318onpri ses a database 3031
illustrated schematically as a table in the figure.
ontains id

his dat f
{ GretuPTk 308 My Sel gnetalse rBEPHG Stk Lo olosge e mini-
Of etll?gﬁ H@lg{ecg%%esg?tg&d' ti oﬁﬁ?eéfu@?&éﬁfg%l%%@ $his mobile station
I VN8 thapiRd tike |RnitEesEs efman@Baset staqh&@ll HBrs 188%he home

event, the'identification informati on nust be the sane
orbaat statist comtehibkatdavabasé 30B&. i Santlaflyctie HvlSl]iaﬁ'dmbblle station
the core network 20 for each nmpbile station M5 1

i MYISrnigt napped (e Bamerhass idatign &ﬂ%ﬁéﬂ ar@dthyIMSM m@bﬂe station
stgid,on 1 to ase st at is within the

7 JiSa0E rhwBafy BORE P MR IHERL 5051 {he mobi 16
station identification information is coupled with the
identification of the access point or hone base

stlat thig WiBS tRO hoarnbis btatign t dentioliér ERIC 3B Wpen receiving a
nobi |l e station is currently located in. This honme base

stRaging meksagé firamt thencorayndievenk 2deist ableeto astriqyeethe current
h S.301

ot B s S BopBPb B b Aeg v

et B AP IR R YU 1B SRS, e poeine

bafessahatis ﬁﬁn&mt‘@@nﬁﬁ qHe Eﬁthmlsh&f staMel TGP ddHreciBRIVeBreen the
station Ml is mapped to the identification of hone

bdeens basé statidn ldBiroiler HBS(hSi08 deks theshamiedrase station HBS 301.
control | er dat abase 3031 Simlarly, the I M of

mobs paesulhof dhe smallisizenefihes @ veraaemarenssel each homeri@se station

ST TR e
c %ﬁti%b%tr&%?%ﬁ@@ i{ﬁg a?rexﬁﬁgxlwef‘ théhsHAG.N MHPS:%%@Q &his number

fromthe core networ e to retrieve

c unhhe chan@Ceinsemtlgfastah@nseqid icesd fxhe @asdfyith Whidh thechome base
dat abase 3031 and forward the pagi ng nessage to the

r gitationst HBOn30 base be tadded or HES1@E@H fwamytheTomligeagedgadio 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 1 thus means that the amount of signalling that would
otherwise be required between the home base station controller HBSC 303 and

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

paging message being broadcast in the home base station HBS 301 coverage
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nmessage is transmtted via the established static TCP
connecti on between the hone base station controller

woBBS08A31 and t he hone base stati on HBS 301. ARCHEP2004/002357

result of the small size ofl4the coverage areas of each

honme base stati on HBS 301 the nunber of mni-cells

under th r si ngl e hone, bgse, station
cor?ﬂf?ac)‘"l“}c&tﬁﬁ&@ @‘E‘}‘F&? tl?ﬁﬁ?@é‘laﬂl%@% Kogvo over,

this nunber may change constantly as a consequence of

the ease with which the hone base stations HBS 301 can

be Hdesnebase ¥auRM EsmralldredaabieeBoBH s %%Uﬁteﬁcﬁleﬁt% following
network 30. Enabling the hone base station control

HBSGBRS tWhéw avmobllpagatlmg MS dagpgeatoint He pavérage Ia&ra or mini-

hone base st atl on HBS 301 in cont act with a nobile
st gelloiVg a hemgdase sintionHdB S RB1 apd s aubitorisedrialuse ity services,

st 2bs SR Ei RN P e BB SRR 1 A SL S s TE RS Bme base
HBS3ta3{dh HBSQB@FUV& g %ﬁﬁgen@de{a?iﬁ@*?hﬁérfatc;??(? g?Hw% ?125‘&16 station

station contro HBSC 303 does not si

t hadgamificatonENESide themsart e the henrebaverskation Eh@roller HBSC 303,
targeted hone base station HBS but rather addresses

t havhasp i is sseradiinithe detabpse BRBY inwasseriatior witlyinfgrmation on the

RO S RS DS SO s
e i B T T bR g i

nMaRs o SREHS datAD ik &s %h@t bas ﬂ@sél@@@ﬁﬁ%&ah@nt hg& further option
coverage area or mnicel 304 “of ase station

HBSV@0d benid sterethch molnkdstatxonsmlenuﬁczstwrv imfesmatibe at a specific

|de tification of the nobile station M5 1 or IMSI is
dregs.tIoeatgner Bigdd thataisi asorpteGwitlothe homs base station HBS

unI ensed-radio interface X. The nobile station

idgmlfication IMSI is then sent to the hone base

station controller HBSC 303, where it is stored in the

dat abase 3031 in association with information on the

hohémslee sicbileostatiBs MO11 lehves thwitcadetabatarehidfetheNigome base

dat abase illustrated in
station HBS 301 or is turned off while in this coverage area, the home base

station HBS 301 informs the home base station controller HBSC 303 that the

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
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

home base station HBS 301 has no reason to maintain the static TCP
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Fig. 3 shows the nobile station identifier and the
hone base station identifier as two sets of data, this

WO 2008/086420ne possi bl e configuration. A furtherPOPEPING/002357

woul d be to store the nobill® station identification
information at a specific address, |ocation or field

that is associated with the h b St ati BS 304. . ..
V\ﬁ@chn@nr?@ms Budtearhonags ard BUDELCEHECH SR 406 g ule station
0 e as ' i .

hod 1, HEGRE Iy S SRO0 PIn J0Sof i
3@%&&@% §1P%—ﬁ@§@%g@§%ﬁ: séﬁt%' petep@itt ol ehe HBBE B&R station
that the ile station is no 1onger reachable and the

MBS 603 ttatnaintdinl dnt sthtic AP Gonnéaiomandnan songaipeatly remove
in the home base statjon controll er dat abgse 3031

Athepddiesy eng idprtificaiionnddla mlafeddn hieemobde station M§ on this
signal, t he ces ' of communi cation with the nobile
sbgm%bﬁseﬁ?gw&sﬁﬁﬁgbs‘r atic TCP connection between the
hone base station and home base station controller can

be dropped. As discussed earlier, conmunication

beh iRe pltédagtihe B bualiment, ahé adathiBB8e3803 hridehame shaeethe mobile
station controller HBSC 303 is conducted over a_static
TGRioR mentifiet iand. acTh$s peiohnadsiress onedywinedtg-ene basis but rather

v G RS A ST BRI s
e e .COV. a i .
8.4 25,08, Bl 07, DAersd i B e i

mf}'bﬁﬁ%@ LRS1SEIorfpHicACcABACC Th OMiAsndimet Utid1®ome base station
nessages are being received fromthe nobile station M

1.cohtrellboRB S 863 stauld dorveard a phgimg HBSE8I8ceivEd from the core
recogni se that no_further Keep, Aljve-pes es are
baietyorke2@ito @dstractfis eruPHefnEniBirells OBty orl HBaTspgement has the

(r:ra (%Q/i ‘ég‘giggnﬁ:tﬂg tflt at | ébzl-xrs%gcocg(gageg riagnmpa}ﬁ?%%ﬁﬁ&f §eé/ae{alllosnections, each
d ) d il - . : )

%P, PO SBELINR Gl de o s
t heibd@trasSEna3 Apdatd greceiitess deseiliddeatmle Weuld then be necessary

only when a mobile station MS 1 moved out of the coverage area of a cluster

of home base stations 301.

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
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

with the home base station controller HBSC 303 over an unlicensed-radio
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station identifier and access point address on a
one-to0-one basis but rather associates nobile station

WO d@apsdseers with a group of access poi nts 301PCTTRERE4/002357

access points 301 could, faé exanple, be clustered
together and thus be in a relatively smal
geographical area. In this nner, the hone

. bas .
stinterfase codt the hrepdhamdmeiyrer \aaothﬁ&%?Sdpgmg-agi%mdmgl% the
message receiyved. from , : .

SRaPt clgpBUMSoi ol MhaBEpfE! § i TiCR nhlufon with the home
ha\faséh%iaﬂgf{ aptagsidinemdet st alias efigall stobéband network 302.
fragnented into several sections, each section being |

deviet@siet Outilsebi 4 icongeutgua rhiestablishieshthese 1p@9s¢nmunication

to a specific subscriber. The updaje progcedures
ddstwiebe theatnoess point 401 pad the heGReBas sfation GonEailer1BSC 303.

go hllclg, g?tlea iasoqqé oéagg?l\{rquléorlug]fg%g}% %ﬁg&% ggsgl%ﬁﬁatﬁfn on the
?ﬁ%%é%@eé&ﬁ&@f. an unlicensed-radi o access network

one ‘base stations HBS 301 that function as
end points in the access network 30 actively establish
and mai ntain a connection with the honme base station
coWitrenl ther uMBSGsabBditiasoess netwodn talesethindpim, the home base

B
B PR STl MBS TR e snion o

spagist | ' ioh¥as "Wk BtdstHe ixedoadband network address via
unﬁ??gr?géﬁ-@g) ;lg@g%lg&elsg netvvgr k%o. eWt h this

ar (whide feNinobileestandi kenahanicatesVSThis smbodundatdiswiltustrated in
the necessary functionality to communicate directly

wi Fig.dhe hone base station controller HBSC 303 over an

unl i censed-radi oi nterface and t he broadband network

via the access point. Accordingly, the nobile station

F{Eﬁg. glgésl‘Loszf b %lahl%rbqélpén LAl F%.Bg%tﬁ RE %ﬁéé@lbnﬂéﬁhaéd&@s points

ion controller SC over thefixe

br agdhandepREvAbIneide stdiioeREBS 301t i Thetamhaiaing elements are the
connection is established there is no comruni cati on

betamensinFigdcaska dekiled 3scripidon pé thesmelements grillmadbe given
Cort]lterre(.)l l\%ﬁthq%isscm%%?ﬁcation in the unlicensed-radio access network 30, the
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 “IPaddr” 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 IPaddr2,
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.
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The home base station controller HBSC 303 hol ds no
i nformati on on the access point 301. Wen the

wariosogized- radi o access network takes this foreR/EPIve4/002357

home base station controll @/ database 303 1 nust be
updated with information concerning the nobile station
is infor on i,ncludes th
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as daf oﬁf[f(?rgg%s %m ca E%r%f&%%§ h@m%ﬂt c coverage area of

mobi e
i | 1tHé tunficesbedyalfid actessthéwotk Sh O\Ea&lhﬁloﬁléestﬁhsmssmenmy is
as Fig. 3 with the exception that access points

r epitace hothe thasasssimnednseﬂﬂaﬁk?:&ﬂdréﬁbewlfemnalthe ng mOblle station
el erren;)‘s are the same as in Fig. 3 and a detail ed

deseta ﬁhwwaqtn’égb B¢ ohiemie bask platigtcoptrogior EBHEAE1. Unlike a

h I
5 L IR 01 AR
30 t t ' : ;
b LA e ot

velis sadtchbe offtvear ks & able taddrrﬁmMaE’@dﬂde eﬁﬁeﬁﬂ‘y Sw1th the home
nmobi l e station on the fi xed broadband netvvork I'n

fi dasestatiopicpatretiar HB\SQQ 03an & ommblviss [reassing i sognANBag Immcdaamsm is

andSrbhahTen tegpoBifeurtion ASnbagt tndpoe siatsm cateoller HBSC
Wi t3@3t1H&1cQ8§'§ R%‘i‘iﬁeﬁo%kﬁfbrbgaw %hkﬁ{: oﬂg\"?‘o L o anﬁ’hen the home

access e unders

t hdasd b@u@ﬁtddﬁ'tmﬂ%&\/ﬂBlSCagm R feriBied that hEKSa ﬁ%—message has

both npobile stations, but that the identification of

eadiot betn receitedt from itlse Mobilewssation o withies serasp@mefpegiod or in

nmobil e station.ln this enbodi nent al so the hone base

st AESPORSE 6ﬁt@f¥ﬂth1@¥r messaghasic wibdelaie dbed@araes(mnyhmentry in the
W t hi

coTBRLARE 30 EL° ¥ RESHART bRl L i tErelict doFigo dufhig messaging
as ;’E‘@p 2? E%Q r?lgﬁhv\%hﬁéésggmg eh&ﬁg% 'U% #géﬁolgé ?téﬁ T’@EIE %oﬁ@eectlon alive

between the mobile station and the home base station controller.

The above detailed description of cell management has referred only to GSM
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.
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est abl i shes contact with the home base station
controller HBSC 301. Unli ke a hone base station 30 1,

wW@2a0sasEpar ent access point 301" is not abl e tPCHEP®O4/002357

when a nobile station M5 11Bas left its coverage area

or when a nobile station is switched off, nor is it

abl e to communi cate independently with the hone base
station controller HBSC 303. For this reason, a

signal ling mechanismis used between the nobile

st yli.on.l\/s 1 and the base station controller HBSC 303

in %gﬁ'ng that the connection between these two is

alive. Wen the hone base station controller HBSC 303
determines that a Keep Alive-nessage has not been

r edei Xadinficensetihadivnhickes atatortrcohnetteldi to saac@remeaivork portion
time period or in response to another nessage, it wll

del et@0) bé adi@ﬁnwdpnﬁbnﬁmgteé\m)ﬂy spid wiHicanseddradio a@Qess. network

oS g hgRABY MRS PORIG  RELD3) AT RGP Stlhgpre network

K ed . .
oo, 191E0: £ BhEa R RENTSREN B B ST oBRUE R 2 ageess
The abpx@IRehAl h@ﬂn%l%%ﬂﬂrﬂﬁiyoéf fce§LhbintR(FHIgEIth JAabaccess
referred only to GSM networks as a conventional public
mobi | goinedefiikg almindvickll duevenagtearsn ¢804 pgnd bugeortikg laned
in the art, however, that the above description )
appl i walicsgsed-radie interfacs PeRIHALCORENUBIFBIPR beblegremobile
t Kk M. 000. i ms; ;An .
ot 1 e S TB U RarR Ve ahie M dseid gggsgs controller
t i . P . .
Cai o PRt et M S SR Pl (TR osiated with

accessneoninbed loeatigBahsdanartlieshsed radiocdmobile nedvowdr dnd
portion, a fixed broadband network (302) connected tq
sai d earopusescodatatyise €303 hHforaiomng theidenificationpf mobile

i - Sehonoverare dn BT adpSs RognRHgr ef sgoqoptS Haflon on
unl i CERS ¢ 'eﬁ%% %{‘,@? permtting comruni cation

biaﬁ{i . e
betvveenrmllee&alons | ocated within a
respective mni-cell and said access controller

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.

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 location area, to identify the at least
one access point (301) associated with said identified mobile station and to
transmit said paging message to said identified at least one access point

only.
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(303), characterised in that said access controller
(303) is associated with one or nore |location areas in

wa@ atod/ogdseensed radi o nobil e network and conpr i BEFEPR2004/002357

dat abase (303 1) for storing the identification of
nmobi |l e stations in association wth address
information of said nobile station on said fixed
br oadband network. An access network as clained in

cl ai ' | id, e i
b aeEAEREY B 2Clalfied Pnt BLCYiGH BUBAFdhalpiifriddtin tha
i N asaipta@ebPRetvdrk intdoties (308)d;s aH8lctit6 récifs FroRPA Robile
(301) for the coverage area in which said nobile

st at istatidns( 1)) @aonesshge Angiatermpsidantificatioradatal far sad mobile station
claiml1 or 2, chdaract.gris d jn that said access point .
cont A teStqragaid pew ddeiilachtion ¢ata &n saldidagnasa inagsgeiation

L N S

aSSOQie@Jvkai%(QZ“ on area, to identify the at [east one

access poin 01) associated with said identified

nobil e station and to transmt said pagi hg nmessage to
said jdentified at |east one access point only.An =
aceedYl Aasd ARIVAarkeaseslaismed i amy pravésusoelgim eliamcterised in that

characteri sed jn.that i d.acgess network controll.er ]

(3037 41EmBis statian denfifibation g is thi Biteroational mepife subscriber
a e reegiegt ering identification data for said

nobi ﬁéérg?gt(ﬁgﬁﬁ%nd to store said new identification

data in said database in association with address
information for said nobile station on said fixed

br 6adbaaccase newy trk( Bodpimethinmanepevietswlakm schacdciéniced in that

in any. previous claim characterised in that said .
obi PRiCaddEEnfompation 4 R otk agdress pfeaid access points (301)

i nter k I ' i hdentity (IMSI). An
acceggastr?é?&gﬂgg&iq%&ﬁﬁ% Pﬂpgr%#)pr evious claim
characterised in that
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.

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.

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

maintained.
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said address information is a network address of said
access points (301) on said fixed broadband network

W@ 3@3)s642n access network as clained in clai mBCT/EP2004/002357

characterised in that said2&ddress information rel ates
identifies an access point (301) communicating with
said nobile station. An access network as clained in
any previous claim characterised in that said access

COoRbr R laElest ﬁQé%)vopé a8 dRRhed i ?ngﬁhg bf cﬁa"i'l.gxg d 10,9, chatactrised in

identificatton data on receip _ MeSS: _
acceshaidHataBAde (308 i§ atlshto@kd bers it ideRtifidatidnSofMBobile

| onger conmuni cating with said access point. An access

net wotdics iolassoadtion vetly a gnenméf adcasaipoint {301),addresses,
characterjsed in_that said access, network controller

( 303)Wierengwyt ualicensrst aospnetiyesk sempaises Aose thagrone group of
”thagéﬁlﬁ?ﬁi |l e station is maintained and to del ete

saidl ¥ %ati on data on deterni ni ng that said
connection is no |onger maintained. An access network

as clained in any one of clains 1to 9, characterised

i n 1 Matmethodlirdah aipdisen{ciBhdl) accesadam@it dotnsisdhea pheality of
identification of nobile stations in association with

a gr agpesipans €S9 1peilapted 30 cymaneieats asith wobileistatimmis 1) over
unl i cens ess,.network conpri ses nore E a

gr ouf gl %@ﬁc -r%pr}p@r age and @ag ACCessLontro lrc]ar ?BO%gionnected to

unl i - i+ . pl ural it

o acaREateitin e ARETS aoSIRE S GREBHIGH PBa ficBidiRabioceliutar
nobi Irtwbik, ls@ia&n@mod)mmﬁ%um itephepd-radi o interface

and an access controller (303) connected to said
accegscquingtiderstnficatiom informatien spedifip 6o hinoobibd station from said
i censed-radio cellular network, said nethod including

t he %@lb@ Yatlohecei vi ng identification information

spec 'rfe'gﬁtetrfr)lgasa{@ kr’ﬁéb%lesgtg{ibr? Pdefntci?i@atslgrll gnt[g)?r?lla{ign ?rtl gsfslogﬁ’tion
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:
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
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:

updating said mobile station identification information on receipt of a
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regi stering said nobile station identification
information in association with information

WO d@aosdsyi ng at | east one access point in sai dPGERNG4/002357

point controller. A nethod2as clainmed in claim1l,
further characterised by the steps of: receiving in
sai d access _controller a negf%g& fromsaid.core

9

net wBIRSags: foBhthERFCRES RO ledpiasociptiqn yathisail mobile
o SRk AR Op b 7 RGBS BESPER itbol e n

onl ycé@nfuldicafion Qa8 s8R c86E§RIntR0I Nt identified in
association with said registered nobile station

identification information. A method as clained in

claim1l or 12, further characterised by the steps of:
updati Rgthed as sspned i3 pRY o9k of gdaimst | Lt | peharacterised in that

B TR ST —
stat :irﬁGthQﬁBh'i{l LediAfor %ﬁriﬁ%ﬂn%i&m%nﬁﬁ)ig H%%ﬁc;?of access
station i's no longer 1N Conmuni catlon Vith sai @ access

poi npoinfs iretdiddicasssopaintesntrsllany one of clainms 11 to
13, characterised in that said registering step

i ncludes registering said nobile station

identifigcation informati.on. in associatipon with,

i ﬂ%o‘%‘ﬁ?? hErhge sy dFagionssest n%lé?‘@ég@wrﬁtfb% 3 fixed
sai d [ Ak r ]

ol 1 2REEBERARERIbIE RSl of BRI IO (g access

br oagharsiieei3es) konhédte@kd 5aL fine dbrod86ARPndRofk 8nd to a core
(301) and an access controller (303) connected to sal

f i x edetirookdbatidn nétakicdnsaddadio cellatareretwdiioand pdaptédio
of a licensed-radio cellular network and adapted to
commEfPERIRCalerwithampbile statensl qvey agwalicepsed-radio interface

unl i Gensedacads cf)o'irrlltts,e §di8%8ethod 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,

receiving identification information specific to a mobile station from said
mobile station,

registering said mobile station identification information in association

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

16. A method as claimed in claim 15, 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
paged mobile, and
forwarding said paging message only to the network address identified in

association with said registered mobile station identification information.



via said access points, said nethod including the
steps of: said access controller establishing

WE@ornsd4eat i on with a nobile station using a neCTEP004/002357
address on said fixed broa@gband network for said
nobil e station, receiving identification information
specific to a nobile station fromsaid nobile station,
regi stering said nobile statjon jdentjification
i nf bf hoieshod as aladmed 4B clwmy) X oF i%i farthsn Fharagicsised hy the steps
netmor%xaddress on said fixed broadband network. A
met hof as claimed in claim15, further characterised
by theaRf &8s oin e&&wuagdét&nﬁﬁhfg VheR BonRREiG] b@hbRshed
nmessage fromsaid core network portion paging a nobile
st at i omith it mhebilagtatiohiis o $6mder amaintténéd dnd deleting said mobile
information registered for said paged nobile, and .
f or warstiting idant@fipatipminfamsatierewbenyt issleteranined Wtia connection is
address Jidentifjed in association with said registered
nDbiIé“@@BgWUWaFH@WFBfication i nformation. A method as
claimed in claim15 or 16, further characterised by
the steps of: said access point controller deternining
when a connection established with said nobile station
I's no |longer maintained and del eting said nobile
station identification information when it is
deternmined that a connection is no |onger naintained.



