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Packet radi o transm ssion over an unlicensed-radio
access network Field of invention The invention

WO edoane®3d o packet radi o service transm ssSi ONSPEI/APEN4/002414

unlicensed radi o access network. It has specific

rel evance to the handling of identification of nobile
stations for packet radio data in an unlicensed radio
access network. Background art In the packet service
(A obal Packet Radio Service) in a GSM cel lul ar
networ k packets (logical link control or LLC franes)

ar ?’a@l&?t%ﬁ%e@a@ @%ﬁ el BR hhﬁcéﬂs%ﬁl-ﬁﬁldgdégéjnﬁﬁ
suppor € core networ i ch

have the correspondi ng protocol |ayers. This exchange
is _handl ed by a processor called the packet control
unlEE_QQﬁ.MEm is part of a conventional base station

ystem BSS. Mbbile statio s conmuni cati.ng with t
o B PR FeIRbRR o RAKe! HEITD GBRAYS Wname%?ﬁr@ewamwnhcensed

k I
pachBp " sE5sr IRbRRG: P aveli Srﬂe%er elevffs' B Highendiing of
Th héen?rf%bn'ﬁ Hx%%ﬁe%?aﬁd]ﬁ ﬁ? 'fﬁck@tbtddlé )da%ﬁ@ﬁﬁﬁﬁﬂicensed radio
layer (GW). Any single nobile station can have

sevecak ndtwbddr.ent types of P-TMSI, sone of which are
al l ocated by the network, for exarrpl e by a GPRS
Support Node (SGSN), during GPRS attach, Routing Area
update or P-TMSI reallocation procedures. The GW

al so assigns a Tenpory Logical Li nk

Pr 6%
! d?l'? 'iﬁé %f%ék-g# ké&l%@l%bbﬁPMe Rﬁgiof %%Eéég €n J%ﬁ ﬁélﬁflar network

ower yers, SUC i cal

CO@hél@%ts (Ryggdal Hak@ormrsl drﬁi@fﬁatﬁeé)l arks e@@ﬁ&ﬁgﬁd Béttheen a mobile
Medi um Access Control layers (RLC/ MAC).

i | stasitond¥iSsantd 6 PRERSippiogiad deis i pINandhé oormnemmk éoth of which
station MS, base st ation suﬁ?ystem @S and, GPRS
su,bs‘é@tthﬁo@@“r@mn g Pedlespliagrso E8R cEchngeads dyadled by a

{(?(Eﬁgg he a'died terpaatcﬁgt Qon%oqcanllt ﬂﬁf KVR%EI tﬂ&% 5P Q'coﬁvennonal

base station subsystem BSS.

Mobile stations communicating with the General Packet Radio Service
(GPRS) of a GSM cellular network are assigned a mobile identity, called the
Packet Temporary Mobile Subscriber Identity (P-TMSI). This P-TMSI is
used on the GPRS Mobility Management layer (GMM). ‘Any single mobile
station can have several different types of P-TMSI, some of which are
allocated by the network, for example by a GPRS Support Node (SGSN),
during GPRS attach, Routing Area update or P-TMSI reallocation procedures.
The GMM protocol layer also assigns a Tempory Logical Link Identity
(TLLI) which is derived from the P-TMSI for use by the lower layers, such as
the Logical Link control layer (LLC) and the Radio Link Control and Medium
Access Control layers (RLC/MAC).
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and the GPRS support node SGSN have peer GPRS nobility
managenent/ sessi on managenent GVM SM pr ot ocol and

wo o@s08d430 | Nk control protocol |ayers. The GVMGSVERIU4/002414

LLC protocol nessages are r2layed by the base station
subsystem which does not have an equival ent protocol

and’e ik st dbe P RIS FerREFBARS 10T feRiaShle BiRURROMS, base
or SR TR P opBlopl A8 SGRKE b ondine to oM

| aygrep, AEHgs tﬁ B?t}@ﬂld@irﬁfeﬁgﬁ@td%ﬁl ¥ReR Hdﬂl@tﬁ)@ﬁﬁ)blle station MS
station subsystem and the GPRS support node SGSN t

bagad shatGBRSssppost aocd SRS Nrintvecpder BSBRS nmobility management/
supported above the network service protocol and t
| aysesfsmpmrmg@nsent THMMY eMperetogol gt clagiqal nlink orémriql yprotocol

oxdige T ORISR R0 LG GORAT rEOTRER Bl i BY the bese

colg tsmgystg@syﬂgh'&%s it RabSS Rt ﬁt‘d‘?&éﬁﬁ&%r On the

pac irtual circuit ent
r ef[ﬁhﬁﬁ!érﬂa@e et BéGhobily efationaalehe bﬁw\&@ﬁoh Rebsystem Radio

nobil e station and the core network will include the
TL llinki congroh ®dde and \tedian hecepnctmtolddA @lrot'@nol lagets are present
usestheterrporaryloglcal Link identity TLLI to

as@ivsh fg%eis&\(lsraflw fisaperey REnpoies BYGSK ACEUS therSb interface

ot Depfset {RCbaSERERCE iisbtemnfid BRERHERS Sy TRBl fodn SOSN the

k Nuke ﬁgﬁoﬂguf)?s%erh ‘t?"RS fﬁr@focolTBSS@Pbis| ggbﬁéﬂ ‘&Bove the network

includes I1ts assigned TLLI 1n uplink ges
Corserviied potdcallagd the dangeniltmotdeelsTLLI lf it has data to

send but the nobile station is inidle node, i.e. no

TBF exi sts. Vhen LLC franes are sent froma nobile
ion to the twar,k the ket contral uni.t ]
HiSdRPPIEY (ORAeA I APy gl Ll 1 PR Oy doe (THpiD, addressing

Ié%c' piOERaG ek @{%@ﬁﬂﬁgﬁl‘é Badleg® P&ydeh WinlobriE sty apd the core

t heicBRGIkeIn S4dTtHOA! touél'Hasé’@%du@hrsﬁtbtsﬁstéﬁhepédl@t flaf’éfEBSSQiP virtual
one particular cell (BVC), and uses the established

dowidcuitkideetifier, aeferbddotk as IloenBVIEF)Evelry tpsicket between the mobile

avai l able. 1If no downlink . .
station and the core network will include the TLLI in a header.

While the packet control unit PCU uses the temporary logical link identity
TLLI to assign packets to correct temporary block flows TBF and to direct
packets to the corresponding mobile station, the packet control unit PCU has
no previous knowledge of this identifier. The mobile station includes its
assigned TLLI in uplink messages. The core network also transmits the TLLI

if it has data to send but the mobile station is in idle mode, i.e. no TBF exists.

When LLC frames are sent from a mobile station to the core network the
packet control unit PCU identifies the temporary logical link identifier TLLI
when an uplink temporary block ﬂow (TBF) is established.
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tenporary block flowis avail able the packet control
unit PCU can assign the nobile station to a downlink

wo eowpos@sy bl ock flow using the tenporary | ogi eel/EP2onk002414

identifier TLLI. The TLLI i8 essentially a tenporary
t el ephone nunber that is used when the nobile station
is in a specific routing area. A TLLI is valid for as
long as a nobile station remains in a Routing Area,

e TSR B el YEREELRl P e
! ° ﬁ%‘tﬁf;gfﬁrah{k% pPRidee patdddian ceﬁv‘@vg})ﬁ‘?ﬂﬁﬂ' 8s&d ahé Osstablished

S ve 1 h a packet transfer, thé GwM pr ot ocol

| aygfwlk fén?%(ﬁ‘b%ﬁ)d{sﬂ@b\e (TBE) |i& dhiG\iv SEANBRY. If mo downlink
this state, the | protocol layer of the nobile )
st atmporarpttlocle Sonhis ailableethrapackahepntrelcinib Bl can assign the

station crosses fromone routing.area into another .
i thobilBlatioR o AdeI kP oRery BIBCK Hgaloing i [ipqrgry logical

be .sent, by.th re network to the nobile station
whili deptifen TLET.

isinthis state will require that
the nobile station be paged in all cells belonging to
its current Routing Area. When the nobile station

senpse an] Bk icbéentialls P eakedratit teleptivide munbércthabisgsed when the
network, it enters the GVWREADY state, en tfle rtmbi I 7
st ahobite istation SNV REREDITig raviing irea. A dldel isygalidyfor as long as a

peckel e LT 1 B 1 U el e
peréﬁ@&%}&cﬂ% l(lea}}ﬁég datfs g%db@leté?ét?or? #bfns %ernéiiéslﬂﬁk of the location

| oc bi'l'e ation 1s known on ce | evel ;

any,HRekSsiild §tafisai tted to this nobile station by the
core network can thus be sent directly to the nobile

station via the correct base station subsystem (BSS).

A nobile station remains in.the GYM READY state f
set Wieni pmdile strdonfis @t 36HYE iy 2apAdkst F@RS’%M‘%@W protocol

o Bt 2L SR ST GOV T R R st v
Poc g gy T St seaBusag stotensin e mbi
t”ﬁgétbﬁoﬁ tRiss@nfrapcoideouERRSIrsa o mhothed svittGER cutingriyrea Update.
Any messages that need to be sent by the core network to the mobile station
while the mobile is in this state will require that the mobile station be paged in
all cells belonging to its current Routing Area. When the mobile station sends
an uplink data packet (LLC-PDU) to the cores network, it enters the GMM-
READY state. When the mobile station is in GMM-READY state, i.e. is
active in packet mode transfer, the GMM layer notifies the network whenever
a cell border is crossed, by performing cell updates. In this state, the exact
location of the mobile station is known on cell level; any packets transmitted
to this mobile station by the core network can thus be sent directly to the
mobile station via the correct base station subsystem (BSS). A mobile station

remains in the GMM-READY state for a set period of time after sending an
uplink LLC packet. A timer, called the READY-STATE TIMER is used to
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GPRS attach and Routing Area Update procedures. The
GW states thus exist in both the nobile station and

WO b@s5aRR® support node SGSN to which it is conPET/ERZNNG/002414

Recently proposal s have beent nade to extend

conventional cellular networks by including access

net wor ks that utilise a | ow power unlicensed-radio

i nt épEREdowa bineniod and lwr@fl*ﬁtrmﬁhleacbtlmlm&inTsLCTp&pket sent. The
rks are,desi gned .t e use oget her, wi,th

? ﬁgegﬁr@%t@ %W&%ﬁ%geoﬁl S Jﬁﬁ%rtg‘e 1) 2 htﬁﬁweé Ypudy goordinated
andb‘éﬂz@éérﬁheegf@dﬁé Hat¥nCdnP I GPRSO @8}0695096‘ SGS§Nduring the

unlicensed radio transceivers, or acce pol n

desiGRRS dtchsdrbRioakingnA k4l Upﬂafeeﬁrd&dhfés| | The V& astates thus
mobil e station M5 and a controller or interface no

congsist impothhtheunbbile stagignraadi thetGRRS csappertmo&etSGSNeto which it
nobi.l e core network. The connection between the

contt AMEFednd t he access points is a fixed broadband
networ k. Suitable unlicensed-radio formats include

di gital enhanced cordl ess tel ecommuni cati ons (DECT),

Wi I Rle8Stls-Hhb p@}glselllé’fet E’éétnhlgotéﬁ tt he@rﬁgnﬁg{éghgnﬁ &qﬁfﬂr networks

capabl e of "o ating over

i nt byf amdudiaggacddie hbtwionkerthac axilgedat v power unlicensed-radio
unlicensed-radio i nterface neans that the subscrl ber

r eqUitedaceip ycomamumitste ewithatmiobilef statiahs. hei acese ntesworks are

The ;acces twor k. shoul d be co structed in such a
t ha@e%lﬁ%e‘i dp g’ee Used fogether frith 5 %lqoge rebeInpRts nek @mtandard public

contiobTEhEH B BRAS E5eRul b AT BNt rRbiRed radio

t hetragGRererf SonREdes@pairts) eeé?;ﬁr e‘ﬂofokegtﬂ#ﬁs‘ﬂh"\ﬁl %ﬁog?nsed radio
th 0

SpECIfIC&tIOﬂS However, e CO nati on

si zEnbfwitthe nachikesstathoi MS and arcageaotecasim@fadoRaSmnecting the
with which these can be installed and nbved nmeans t hat
eachnligensed radie; rangcervers Mitlpthe arbils ngleawod( yThe connection

| arﬁ?e]tgvb Lﬁhg &ﬁoﬁ%ggﬁa&% «'fl(%ﬁgg g‘é{er{tgpg @? ﬁ 3 broa b%%% network.
e CRIHE  —.
ar etemlﬁﬁﬁtlﬁiﬂ:ah@ni NOECTRSwiRedOLANYail Bluetooth. An adapted
mobile handset capable of operating over both the standard air interface (e.g.
the Um interface) and the unlicensed-radio interface means that the subscriber
requires only one mobile station for all environments. The access network
should be constructed in such a way that the core elements of the public
mobile network view the interface node as a conventional base station

controller BSC. In other words, the interface between the access network and

the core network follows 3GPP specifications.

However, the combination of the small size of the access point coverage areas
and the ease with which these can be installed and moved means that each
access controller will be controlling a very large but frequently changing

number of cells compared to the equivalent base station controller of a
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| east one dedi cated control connection, typically a
static TCP connection over the broadband network

W@ orsmesd4Bng t he access controller to the accesBCpaPINS002414

The conventional nechani sne5for routing packet service
data between the nobile station and the core network

are thus, not useful in trﬁlo Ole[ccess net rk for reasons
of capvaniional ellygla petgo 0 leristatiopsespmvesy by an

thgn@?egggagagﬁzaa%%aﬁl%%@sse?agﬂ@n&% 4 B0 b or by
o 26??5019@3 e@iaébgﬁf'o? c‘éﬁn&ﬁﬁﬁﬂ Itﬂlﬁga? l§Le§tat§c?‘1“@é’3@onnec‘uon over

I C W|t out undue si gnal | i ng Thi's
f uthiehleroadbhed network aomicetiag the aaoessndonteikedorthdiaecess points.
access network and nethod carried out in the sane in
ac&be deomyentipnil me@hammﬁdﬁu muamgspa%cﬁeﬁn@aldqta theéween the
unl i glalnsed radlﬁ access r connec

paew S end SR Soie o (s 0L BSPHT S s gcess network
| i censed-radi o access

%ﬂnﬁ%ﬁﬂ%ﬁ%ﬂ%ﬁyg %@gﬁggg ‘roll er connected to the

core netmork portion and having a packet controller, a

fi xed broadband network connected to the access

coSUNMM AR YaoF THY MNVENIIOMNI ity of access points.

Each of the access p0|nts defines a mni-cell coverage

ar bnthmlightippdhe gbave problemssbis patiestRictheapresent invention to

mru f d
D RS B BE R e BGERk cBtri T R B3ehed service
acLefs. ﬁf‘i’t’%ﬁ?hfg gﬂaﬁﬁl %g@nce with the i nvention
t he ‘access con ?f

I coffpri ses a database for storing
the identification of nobile stations in association
wi th packet path information addressing said nobile

_ st Zhisoand futther dbjeets wreozadivered meamamkiceMed-addy ias¢ess network

of a_dat abase for associating the

| dand Mateed FETICrOUtHE KB HAIBC ) AGG0BRATRCTHILA thy sppanded claims.
net wor k address or the access point via which the

nmobi |l e station communi cates with the access network

essg&ilﬁ@hh;y REONA IS sBM-rhdibCAdEREE HeBb@Y @i BhnB®BBH ot ¥ packet

gement In this way the access network
service node in a core network portion of a licensed mobile network. The
unlicensed-radio access network includes an access controller connected to the
core network portion and having a packet controller, a fixed broadband
network connected to the access controller and having a plurality of access
points. Each of the access points defines a mini-cell coverage area and
supports an unlicensed-radio interface permitting communication of packet
data between mobile stations located within a respective mini-cell and the
access controller. In accordance with the invention the access controller
comprises a database for storing the identification of mobile stations in

association with packet path information addressing said mobile station on the

fixed broadband network.

The provision of a database for associating the temporary identification of the
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can actively direct nmessages fromthe core network
towards a specific address, access point or group of

W@ e@wesse4pdi Nnts t o reduce the anmount of signal | POYEPN04/002414

and fromthe access points.6The access points may

ei ther conprise separate entities capabl e of

est abl i shing a connection wth the access controller ]
evanbilpstation wishial krogdbandoretiverk addressior Ha aecegppeinyia which

o RS0 el W HEARRRRAR SSESRRYy provids
B s A

untdrcenel, HR6¢0meSages 8o tieccdrbactworkdobrasbapecific address,
network. I'n this |latter case, the nobile stations wll

beaassi poiad ca greuporfkaasss pemtoto rédideribedibnount of signalling to
network, since the access points are not recogni sed as
seul HOB BEtaCEPBPUYISt he access controller. In

accordance with a preferred enbodi nent of the

i nvention, the database is updated w thout the

LRSSl 8, S958 B SR T3 v

pr £ gemiectiovanith @he weddss kesrokeraprarehen hoanobile station is located
follow ng description of the preferred enbodi nents

t hint itacevesiagerarby, omsheyt may e Essentielly desnspaiesé aceesshpoints or
acconpanyjng drawings. In the figures: Fig. 1 .
S oPRAR P dhe PyoasthgneiiistyaEk Lol SISy Messags hebyeep a mobile
nohi J.e st at.i . h ;

"o bt R e A R RSB i between the
deﬁm%eﬁs&ﬁfécﬁoofmérf@%ﬂ@ttﬁ@ rtk dD B Jaldbdnd hdtvekddelahis latter
unli censed-radi o access network, Fig. 3 schematically

degdse} thetthobilalstatems e i belassignedes retveiniiaddréess on the broadband
accordance with the present invention, Fi

: Fig. 4 .
i | netwiorkt HEceE Hie a¢apsaiPRiig ajs Releresegmised aj sebdiafeentities by the
station and lg‘grre base station controller in an

unfeECEheIYIY i 0 access

In accordance with a preferred embodiment of the invention, the database is

updated without the involvement of the core network.
BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the present invention will become apparent
from the following description of the preferred embodiments that are given by

way of example with reference to the accompanying drawings. In the figures:

Fig. 1 schematically depicts the signalling plane between a mobile
station and GPRS support node in the conventional GSM GPRS
network,
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network in accordance with a first enbodinent, Fig. 5
illustrates the signalling plane between a nobile

wa@t@sioggadand hone base station controller in aPCT/EP2004/002414

unl i censed-radi o access netwbrk in accordance with a

second enbodi nent, Figs. 6 to 9 show signalling

between a nobile station and an access controll er of

t heFignRi cens extheawitioakiy cdspsctaepanty lofi a &SAdr detwerkwimddified to
the present invention. DETAILED DESCRI PTI ON. OF THE

DRAW NGS The i8eludg)asrumninsnsed-radiqaesess8s¥ed i n Fig.

1 includes parts of a conventional GSM network that
supports the CGeneral Packet Radi o Service GPRS. This

netiy ks is e ﬁ@ﬁiaﬁ'chl}ly daééalagdthbnhﬁh&rﬁea Sa R we&égs network in

portion 20 an an access rtion 10. The el enments of

the core net vawclrddnce stitlathechresent evenitionr e i ncl ude the
GPRS support nodes SGSN 200, which nmay have access to
one or nore external networks 30 such as | SDN and

(at Biendt wor K JLUBEWCRS et ERRDS, DIBRE B cenah AHPRRS station and

I nternet via 0 sypp
GGSN 201. Theﬁﬁ%c{)l on ang) }%é? t@?sigf B % 1ch%%%—radlo access
conventional ({ZpModk ﬁhbé&ﬁ&éﬂc@ \ﬁitﬁmﬁtsexﬁwdﬂﬁw to

those in the art and will not be described in further

detail here. The access portion essentially consists of

base station subsystems BSS 10, one of which is

i | 1 Kig Pat ed iiHustrges ithewsiganllisgnplans cbete/ognaa amebile nyation and

f d standard (o t SGSN 200
cor o net vor k 156RE; BiR<o0 iR RopeleSnr pon taliBeyetanio access
BSS 10 i nc| Ut BrDRP8: 8o it BSE AU FEmBIint

whi ch communi cates w one or nbre base ranscel ver
stations BTS 101 via the defined Abis air interface

102. The base transcei ver stations 101 conmuni cate

wi thigaobio 8 sshatw osignalling detwedrhea GBhbHEantidion Wmd an access
radio air interface. It wll nderstood that while

the BTS 101 amltr@@er pd3h %N@lle@bﬁegtrééloaécqeéﬁ MCHYOEK 1n accordance

single entity 1tﬁtﬁepre%81% 1%‘1(\)lenttioe. BSC 103 is often

DETAILED DESCRIPTION OF THE DRAWINGS

The cellular mobile network depicted in Fig. 1 includes parts of a conventional
GSM network that supports the General Packet Radio Service GPRS. 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 GPRS support nodes SGSN 200, which may have access to one or more
external networks 30, such as ISDN and PSTN networks and packet and
circuit switched packet data networks such as intranets, extranets and the
Internet via one or more gateway GPRS support nodes GGSN 201. The
function and structure of these conventional GSM architecture elements are

known to those in the art and will not be described in further detail here.
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separate fromthe BTSs 101 and nmay even be | ocated at
the nobile services switching centre MSC 202. In

w@dashs@a t o t he standard access network port i BOT/EP2004/002414

provided by the BSS' s 10 the8network depicted in Fig.
1 further includes a nodified access network portion

i < FceBubotfioer ¥Binndlly iy P brdiion fibrapioasabSs 10, one

net : [ un this

unl :Mci'éﬁ/g g‘g{ Eéaglljgég%%(ggg f;g{ mﬁpﬁ,ﬂ%cglr t%}&!él r@%ﬁggtfes‘é‘ae?\ Asiftned fixed
t he stavilak® Gteimenfiade Withaa BGSRE 20018 ESVLRORGWIRK WKon 20. Each
portion, and through this, other conmunication

net Wapk Stafion subsysient & dOr adlwlasnt dasastatddn controller BSC 103
repr\@ﬁe@ted in Fig. 1 by the bi-directional arrow. By

unl ("CERE £qmpmpnisates Witk gne onynemgdbasefranseeizer stations BRS 101 via

noU helfifed 8., OPBE ShRLAUTYPY e B0 e NRENG Xsthllons 101

have obtained a1 icense fr

r egebain@inicRedyith o BIfNShabns BHFH W iRE '@fﬁ?[l %&?(jéag‘d U}, radio air

technol ogi es nmust be | ow power and thus o
r angetetfaoparledviflobd undesesbdrtibit lvehil@dhe BIS Y0¢emd TBEES 103 are

means that the battery lifetinme of nmobile termnals

wi | depistest aatforming aetingle, entityais he RS alfyethesBEEWI03 is often
the_unlicensed,r adi be, a broadband radjo, thus | )

pr otS/?yI%ﬂrﬁt& i A w@@TSBH?% %mayy@veﬁhﬁe ?%ﬁﬁﬁ’f%ﬂ Phther mabide services
may swhtchi ' e unlicensed-radio protocol,
forsextghipq%:cegﬁv)éﬁ@gg%@'LAN protocol or Digital

Enhanced Cordl ess Tel econmuni cati ons ( DECT).

Preferably, however,Bluetooth radio is utilised, which

has I afdiglonbianiiei stardaac dctessaretworie poeius prntid@n by HBE BSS’s 10

coné}enti ona ‘gﬁl;)gl i ¢ nobile network radio. The

Bl uBtoBEW UK ¢kistgd siveklg i b dugherninaliadesda ghodifiedaatiosss network
[in r ont-ran cannect.i ons bet ween di fferent . )
devb e 31 oa B Ing JBPEE e e s Elargisanien dbis will be
tr apsde I ' _daly und
2 R A R o BB T B o
vari ation of bandw dth depending on the country. In

addition to data, up to three voice channels are
avat haisoaipopsats mekingeup dkisaunlivensed-18l bisccesddatasrk portion 30

fr Ofs6 %Sallalg%e ?noo 1 ettéarnnqglreﬂl t(l)3 laﬂ:éefs_s itlrrl]e GSM core network portion, and
through this, other communication networks via an unlicensed-radio interface
X, represented in Fig. 1 by the bi-directional arrow. By unlicensed-radio is
meant any radio protocol that does not require the operator running the mobile
network to have obtained a license from the appropriate regulatory body. In
general, such unlicensed-radio technologies must be low power and thus of
limited range compared to licensed mobile radio services. This means that the
battery lifetime of mobile terminals will be greater. Moreover, because the
range is low the unlicensed-radio may be a broadband radio, thus providing
improved voice quality. The radio interface may utilise any suitable
unlicensed-radio protocol, for example a wireless LAN protocol or Digital

Enhanced Cordless Telecommunications (DECT). Preferably, however,
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encryption and verification is also available. The
unl i censed-radi o access network portion 30 shown in

wo-2@s5/0964800cl udes an access network control | er BOBEPR1089002414

desi gnated a honme base statPon controller HBSC. The
home base station controller HBSC 303 conmuni cat es

with a serving GPRS support node SGSN 203 over a
st aRtsteotbpradie def widlésedn whish diasea lghobandyeoidth emdaleaver power

provi des the connection bet n_the SGSN 203 gnd

PoEF U 2R £ BB B IR RO B PG | e
HBSC 303 is connected to a plurality of unlicensed
radi o access points 301, which will be referred to as

honEhd Biaetdot sndatdBSpdeifics 4 ivedvay dadbantdio link for short-range
packet -sw tched network 302. The hone base stations

HBS@mections abeipvesn tdifferantudevines doedses t e equipped with a
Bl uet oot h i nf‘lerface and “a‘g this end thandl e the radio
| i nkACEIYEE dhal (RRgmits andaprarees By aifregueney basdrarapnd 2.45GHz.

b AR RRATEPIS PRl AR Rl B depending
st il g EE@BE M SlddBIch ﬂ&aatgjnﬁetbﬁgfn% SBE (dh@AnQt atdGvailable.

home base stdation HBS 301 and' t ase station

cortad devictBES B0diqasdidabieaddirss Gt did IMEP®R03 standard. Built-in
conventional BSS 10 towards the SGSN 201. |n ot her
woreRSTyRiiehand serticatiahistaleo available.s of the core

network 20 such as the serving GPRS support node

(SGSN) 201, the fixed access network portion 30

co ' . tat i : t, h
ConERd LALES A0, B BEREortL A5 55 R, A tudes an
COneBsd RO orR CCuntiDIRE BB Hsd AesicAed ABRe base station controller
applications that run on the nobrle termnal M5 1 on

t o IBSC. HEhg thonie: basdbistationetowirdleradBSC B08r Eamnanindddes with a
run on top_of Bluetooth radi o between the nobile

t erSYiaB GPEsusepRorhsede peaaNs2Q oyar rpgandad Ghentsfase in the

LTI TR R e —

| 0GaLH e ttfsﬁiﬁﬁgﬁf TR ROHE e §ﬁgi%ﬁfdo%?ro?lré¥ E—IB’WB % onnected
I Xe i ) vever,

obtain a access to the no e networ _
t hay cplirdlig! sOubkcdnisd 2hdiehcbyssopsinest 301 whichrwilf bé referred to

hotspots. In order to reduce the
as home base stations HBS by a fixed broadband packet-switched network
302. The home base stations HBS 301 are adapted to communicate across the
Bluetooth interface and to this end handle the radio link protocols with the
mobile terminal MS 1 contain radio transceivers that define a cell in a similar
manner to the operation of a conventional GSM base station transceiver BTS
101. The joint function of the home base station HBS 301 and the home base
station controller HBSC 303 emulates the operation of a conventional BSS 10
towards the SGSN 201. In other words, when viewed from the elements of the
core network 20 such as the serving GPRS support node (SGSN) 201, 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.
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installation costs on the part of the operator, the
interface between the hone base station 301 and the

whooms/okase station controller 303 therefore predPER0Y002414

exploits an already existing connection provided by
the fixed network 302. Suitable networks m ght include
t hose based on ADSL, Ethernet, LMDS, or the |ike. Hone
connectlons to such networks are increasingly

PTG AR BRI Gt e st
r*%e Emz;]tﬁbl Y88k A6 8BS 0h 90 n‘% B?ﬁlh&%egg%fdg\?g&ween the

302 ase station co ler H

namdtﬂleaeﬂﬂﬁraﬂ @ chridothe hoattgeaseatdtem HBS030t.he net wor k
302 that also links the fixed network 302 to other
net wor ks such as intranets and the internet. IPis

f tign bet e h t
“S%‘?ngd%r%% NORBTBHSD s Pt GIRe OR Lot FERI Srioa gha i bseriber

gﬁgﬁ%agg ﬁg?ﬁﬁlﬁ rcLe%{}g& rlo&#ﬁ) L?(ﬁ‘igg Q]{lmeﬁl%?étaan office
hoaﬁvl?@ﬁﬁeﬁtt & bBhiiBSHi%ed a@@éﬁsttbetthtﬁBbH@S&tﬁfbﬂE I HBwever they
controller HBSC 303 is preferably al ways open, so that

t hicsuldaalse bei installsd dynayeratorsin alaffec Wotdpotd. Ihherdeetdreduce the
for reserving a channel. The honme base station HBS 301

i s installadioneepsty opl thggrast of thq ﬂpqr@tca, By inteifage between| the home

e g{? ﬁéﬁ@@ ,33%366!;1 ﬁ Dﬁgmg% Pils atilcl)]n Egﬁqgﬁ?ra%ﬁf ﬂlegﬁ}z)re preferably

[
in I

| ccuftiRy Aol geady Bitefis, iokin HrolRUM Mo B lervork 302.
basaihile iiwidels atiEht aiviedd bst babé® oPADBIUt Ethess, LMDS, or
standard protocols, such as IP, DHCP, DNS to establish

a tenhiket Homevdonnachanme thaveh setivorks aeninaeisenglyBs@ilable to

303.. A |gn Q pro edur for, a horre ase station 301
oRMRSEEP ORG- f@g Hovelif ROHOM IR BFS v o B amRE gse stasion HBS 301

doSuH e fomictide? Bp otk Termial e ookl tEHRIERA network
20307 0&il€ 'ﬂ%@ﬁoﬁl‘é sk @%ﬂoﬁ@o@&oﬂef/ PIRXC 803 %ﬁf‘be connected to an

connect | on bet ween ase station conttoller
HB&dgSbauten i Ra offiaire m@erlseezlthm 4BS 18(kk thesfiréd aefitdtk 302 to

Cog?hee(r: tnie?v{/]ogkss such as intranets and the internet. IP is used for communication
between the home base station HBS 301 and home base station controller
HBSC 303 over the fixed network 302 to render the transport of data
independent of the network type. The link between the home base station
HBS 301 and the home base station controller HBSC 303 is preferably always
open, so that this connection is always available without the need for reserving

a channel.

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. In accordance with a first embodiment the home base
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est abl i shed between these el enents across the fixed
br oadband network 302. I n accordance with an

wa@bdossaBi ve enbodi nent, the hone base stati onPGDEP1094/002414

not recogni sed as a separatdlentity by the hone base
station controller 303 but sinply serves as an
unl i censed-radi 0 access_point to the _access network

and statjony BB Qb cenpecied Ve the mademhutilisgs; fandard- pratiosls, such as

ok BHGhoRNiE I SRR p P hiEom Wik Y Rome s wiaigin controller
vw thysge me%ﬁg}icongf&deaa@ f&)ﬁhﬁ&ne%agé'skaﬂbrﬁgﬁ' cgnnecting for

mai ntain a stati ection wt home base s

contthelfirer titlBIE 1308nmactingt toea hbﬁ@dlbmcbtﬁt@éﬂ\@bht@ﬁ@r HBSC 303 is
When the hone base station HBS 301 is sinply

t rarfglp@x@mpleadc@géaeéonmﬁumpqanepamu @miszemonabﬂoo EP-A-1 207 708.
acc does not ,communi cat jﬁ’?\M th the

DasTEr 40| GFELYNES o PEre MBSt GaTTesandeduran {heohorme base station

nobichgir SR BT 304 aﬁﬂ %Oﬁcﬁiﬁ@ BJis\é sttzﬂﬁ")hq-{B§ 309 asétgln P connection is
procedure. The signalling planes of unlicensed ra

accesigblishedbetvsen theae clomdats@eroas thie fixed eoadband network 302.
enbodi nents are illustrated in Figs. 4 and 5. In both
enbodi nents, the nobile station has two parall el

pr Oqﬁ%boﬁiaﬁ%%mﬂ:% Mti@erﬁﬁ?ﬁfﬁ%lﬁaﬂ}eoﬁoﬂl\éeﬁas%rkﬁatlon 301 is

conventional GSM radi o 1 nterface nobi' [ e station

a GaMt radignisedysra dephmite antiggdby theboaue dasERasioh! cir@foller 303 but
Above this is a service coordination sublayer SSCS

whi §Hnplysserveshacensinlisensasl-tadio @eeesspaintito thse acwe metwork and
the service .coordi nati on _ subl ayer.. SSCS i.s
FogFeays aRken cfﬁ?‘?‘&?gloa‘ﬁ% e Rk acyo ﬁawaga@ﬁewt the TP based

1S, SR SR on v

CM bayededivilh the nebEssa gﬁ&’ﬁﬂ&fbnﬁﬁ 9@"&@%11@/1 arﬁf‘ﬁ{atintam a static
nmessage service, SMS and equival ent protocols

ci r cantientionckidhl athané base fhtive cohirellessHBSC 808 ﬂ‘vet g Broadband
dependen'tk&ponve ence rot ocol SNDCP_and the IP
appInP %ﬁen 1ihfif‘e o basg statiana HiBS Bpt dp fsawply a transparent

cupgereeaeny &R Ry #&aﬁﬁ“ﬁ@%ﬁ Sk, dhdogs ot communicate
di f GRfeHe ﬁ(@fﬂ@%dﬁ@é&gﬁbor* Eoﬁzt'r@lé H ﬁ@ggl P%%rﬁijénﬂy of a mobile

| ayer BT Is provid ow a oot

Egégtaaeh aadcaor@linidly ahére 1ﬁﬂﬁ$ﬁglﬂbﬁ p@%@@m&es | ayer

The signalling planes of unlicensed radio access networks in accordance with these
two embodiments are illustrated in Figs. 4 and 5. In both embodiments, the mobile
station has two parallel protocol stacks. For handling communication over the
conventional GSM radio interface the mobile station has a GSM radio layer below a
radio resource RR-sublayer. Above this is a service coordination sublayer SSCS
which also connects to the unlicensed-radio sublayers. Above the service
coordination sublayer SSCS is the logical link control layer, the mobility
management layer for handling circuit switched and GPRS mobility management
(MM and GMM) and the connection management CM layer with the GPRS session

management SM, short message service, SMS and equivalent protocols for circuit-
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In addition to these new radi o resource protocols a
further new protocol |ayer, the Home GPRS radio

WO e®6/08@80 | ayer HGRR, is supported. The HGRR pPOL/BERIN4/002414

essentially replaces the Radizo Link Control RLC

protocol |ayer in a conventional GSM access network.

In the hone base station the HBS Bl uetooth radio |ayer

BT, Switehedoatficaddpvathisns thg sub-prworn depindento otonvERES e protocol

di ided., The h base. . .
ot b SR R0 Ao T E R ARG 5 gy B in the
HGRErebant exeinplel usgs Bl iBSs ammemwﬂeﬁﬂlﬁ%ﬁ%ﬁl R988 in the two

statijon contrqller and the npbile station A home

mobHISFSPL Fabedentaty yide- fanplustopthaagiosiaypr BEentpravided below a
par Bigkdoth EcﬁJg 1R 92 P BIAT Sy g%iﬁ‘&&@ﬁ'&mﬁ fffggoc oelﬁ%urces layer BGRR.

nmessages. T roadband access or inter e

supfoadditiohyto ahdseneewrpdidib eesiprte pastbesls Rafikthef aERGFbotocol layer,
above TCP over |P. OSI Layer 1 and 2 protocols are

bel B Home ERRS1wdin respyisec layert HERIymis bapporsedat i ofhe HGRR

AN O LW R
i d i £y _ The Gb. ..

TR ESSRE0 L BBf yagion e s

pr eBRRtookl r&li6 Asyee "B T,0BRletd38S adsptARsC layBe BAY, tAd Bluetooth GPRS
reference to Fig. 1. In Fig. 5, the X-interface

pr ofagiorespuipes byemBERR aAspreided.atfherhapembasststatfont 4lgo includes a
nl 4 S di.o:lo | ayers. hese are

on| SRS SRS Qi USHLRIFLR ARE RICRS.30E HGRR. messages

GPRSethaeh ¢hé RO HRe E'%npécﬁftﬂﬁ% ah@Y6E {r%&!ati%leﬁ%t(i)% MS. A home

provided at this interface 1n addition

mobinbbility neanagemeatt lofdd BIMMG9|lideMiss présent F6r Par®ally relaying

base station HBS serving as a transparent accesS point

t hemRbiliky e ATanegements prpiwcobdnpssagee  udlhec bneatbanddiaccess or Y
IP. . The Y-interface i s supported in the

| d .
PoriBiacs 1S SHPPREdBY 2oBPYe sRORifR ApRlicatiggarart pegiecal above TCP

pr S I s, sugparting,the

b Bs SR, oo AR BRI S ac

ar ehcifi6 Badd giblivn cbRtrsREEhRSe hRASEHIY kil

Mobil e stati onsnserved by thfe) unl i Cg%’ééi’gg_kfgéjﬂllgagegiéeégove these

netthodégiazldinlegirgt@medtocol and GPRS mobility management messages are
relayed. The Gb interface is supported by the same protocol layers present in

a conventional BSS as described with reference to Fig. 1.

In Fig. 5, the X-interface protocol layers in the mobile station consist of the
unlicensed radio lower layers. Above these are provided an IP and TCP/UDP
protocol layer. The home GPRS radio resource HGRR protocol layer is also
provided at this interface in addition to the home mobility management HMM
protocol layer. In the home base station HBS serving as a transparent access
point the X-interface is supported by the unlicensed radio protocol under IP.
The Y-interface is supported in the home base station HBS only be the OSI
Layer 1 and 2 protocols under IP. The protocol layers supporting the Y-
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in this access network and connected to the access
network with at | east one dedi cated control

W@ eowseed43®n. This may be a static TCP connect i BOT/EP2004/002414

est abl i shed over the fixed Broadband network, or other
mai nt ai ned static connecti on based on UDP, for
exanpl e. This connection s naj nt ai %% even when the

rmmtprcfa@@ at thsrhome basasfation sonirakler Gargoprsentialbnthe same as
GS SS n.eta@/\o % LLC-franmes received fromthe core

%obile station is in the GV STANDBY
state, i. . Is not active in packet node transfer,

cannot be directed to the nobile station, since the

| odgdbiten s@atiohd @ermdi hye tist atliemséd ridiovrecesy setwork are registered
Location Area level. In order to ensure that the
nregs tije aceesshestwionk and dosssetad e lihe aceesstnaswork with at least one

CoRPgaga gl RoGEIOTRITHS MGY RE Lo aS (i Folhdegon established

S RbO e R BlCL ST RER LTS, BpRERRTRARR Btk plpection based

] e%ﬁtUDPe fﬁp%ﬁaﬁgle’” This ddihediiBh lis %ﬂl&ﬁta‘i’ﬁed Beert Whlehl the mobile
the unliéensed-radi o access network | arge neans that

poteionds liry amadly semee home base stations, or access
points will be assigned to a single Routi ng Area.
Transmitting LLC frames betvveen t he hone base station

control |l er HBSC and al | e.stations hi n

B PP RO RBe neT DECTamEs yerviL SR the core

Si h

o SEBLATRIGRT o S0 3 6 QU STARTIB KR i i no

dabahos th pasI&tThedE trhfsfef aRfFEbO diecRabithe mobile station, since
controller for storing routing information that can be

ac thes bwdtion tdf the modiileeststian isoknéwie mnily oara Lt)yzptlmaAlm}a level. In

the International Mbile Subscriber |denti P
| verdars t«n@mrw hahdhe omessage wisiarhesm dh ?saQCirEtF&?Ql pypbile " station,

h
vorbopfuno LR B6, L Do Shot bl by e some
f gy)%édb %) BeVRbYilk @fa]%naqn n Whii % erSBMr i £RBESS SStwork, a
or eve e statlon cate I N € coverage area

of sinpgelAbinechise dtativa conaoties svilhebmaokat lehgtdierRow@geArea. The
are idle or active. This will result in a

pr shialli sive of yhehcglhs ini thaamllicenpedaadiomraesangirorkdarge means that
St %to!ce%?lalll‘; rﬁgﬁ}ll \r/r%re home base stations, or access points will be assigned to
a single Routing Area. Transmitting LLC frames between the home base
station controller HBSC 303 and all home base stations within a Routing Area
would result in a prohibitively heavy signalling load on the access network.
This problem can be alleviated by providing a lookup table or database
accessible to the home base station controller for storing routing information
that can be accessed with a mobile station identifier, typically the International
Mobile Subscriber Identity IMSI. The IMSI is known by the core network and
is typically used in the exchange of both circuit switched (i.e. voice) and
packet switched traffic. However, such a database will be very large as it will

contain entries for every mobile station located in the coverage area of the
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exchangi ng packet data with the core network, since
for each packet received fromthe core network, the

whoeoms/okase station controll er HBSC woul d have pOI/REINOS 602414

the database. A further prodlemw th this solution is

that the IMSI is not included in all LLC franes

received fromthe core network. In _accordance with the

pr @Qéﬁ@nsedvr@dm ancess metwpr, svhether these asaddlesomagtore. This will

oReilu’t prompitely Bih NEnERS MR AR afign is actively
ba?—:ﬁcl?J | erg%:fll@e? (%8& v A &ﬁl fasali e RF'agh (ﬁabl@%ﬁ received

identit reover, anismis use

whébrt filge BBR hetwidrR] iterhdise basd wetiyn evatrallgh anmarkﬁﬂd have to
servi ce nessages with the core network. This can be

sea@ncess theudatatiaset A dutther problan wittle thistrolutidn isthat the IMSI is
station. i DY state. This.is illustrated in
moigt a@dﬁqd 1@#%@ A |r€‘F‘FliTedpg’é’fIb thierorG AP @iks dd.accordance
radi. cess networ a

o it ARSERR e VRt st B hibme e statign congroller HBSC
| n@by%ﬁve{;hgﬁ?gﬂ@éfcg%%@érv% etk & {PtheEptect Fobile station MS

connect ed roadband n tvvork 302 to two

acdess hpaienbaseostationd1B8sH) Is tisingothe teBporarydlodi? 18kl identifier
The unlicensed-radi o coverage_ areas 304 of each hone

badd.Igt atMeorgoiver, didys m@bawmalajagﬂb@n&bowlm thengobile station is
These cover gge areas 304 will be refe

i REGUFIY BB RMEcRacKa® SVide:(pETaREY HATH feoshrE dlereor: This can

* SRR LB il A TPt SRS G
ho'I@EzQBSF seit@l TRIY féoill‘l‘uﬁﬂhtleﬁrlﬁ hb dethil fﬂ"'FléWJTBWHiéﬁQieplcts the
station controller HBSC 303 is connected to a

suupbicénseddeadiEade &R Metwonk inenarendetgilel ement s of a
conventional cellular core network 20 are omtted from
the fi gure The hone base station controller HBSC 303

sl B8R iG AP R or B ERG b et 1 Fies LHRERERS afpome base
th%wfdo%gé@tﬁﬁfe‘gﬁpgt%@ycsmfec&ﬁwﬁta £ aer{% H mPR8rk 302 to

The “pac con unitis a processor |ng
GPiRvo hBeesdaipahas e oBOBdme Sbakee Gtdtionst MBS h@nd HBS2 301. The

unlicensed-radio coverage areas 304 of each home base station is depicted by

a dashed-dotted line. These coverage areas 304 will be referred to as mini-
cells hereafter to distinguish them from cells of a conventional GMS network.
Three mobile stations MS1 - MS3 1 are located in the mini-cells 304 of these
home base station controllers HBS 301. The home base station controller
HBSC 303 is connected to a GPRS support node SGSN 200. The remaining
elements of a conventional cellular core network 20 are omitted from the

figure.

The home base station controller HBSC 303 in Fig. 3 comprises a packet
control unit 3032 and a database 3031 illustrated schematically as a table in

the figure accessible by the packet control unit 3032. The packet control unit
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nobil e station tenporary identifier assigned to a
nmobil e station by the core network. This identifier is

wee@soesabl y the logical |ink identifier TLLI aBCST/BPrmd4/002414

to a nobile station by the dére network. In any event,

the identifier nust be the sanme or at |east indicative

of the tenporary identification assigned by the core

net o AkpIROEISOr ér rhsividliegsERRiSo nl hes database ééaﬂainsnmtdu o store the

cecha AR BRSBTS R o By e cor

'Sﬂlt ?‘E@%ﬂ{ggﬁa anéghk‘ Br fsug&?&f:ﬁgf }*/gl]%ﬁfdva\;] Yﬁxﬂg“@é@?ﬁfﬁ?ﬁﬂ assigned

i ded bfndbbille BRGIOAT YRS 88RSndtverk.t T8 aBOT&/eRe! thRiled®ier must be
is not always available to the packet control unit

f r othd same dowhl¢ask indiCati veanf theeteriporaryf identifibatiomassigned by the
network. I n this database 303 1. the nmobile station

t enﬁ@?ealﬁmoélé rO; o & miobile stasiasaMit £ Rngaequitingdtin cach LCC frame
s xiineRf nePhpe S OB SioPlsB Ankinficoff ERp Rk 97 Fagymentioned

t heaHB"lléBq rﬂzﬂﬁin%l QRGBS Sl c‘f%rei‘ %&%ﬂf’cﬁ%&@f 5 q&l s%étable as an
to est a connection wt tation

Wi t Eddnlnﬁieho'ﬂfhe s8I, sivkile @@e@@ﬁbf oddrgifyi %Sﬁhgaﬁ% messages from the
i ndependently, the packet path information will be the

packete p%tWﬂ)r @0 he nhd abwissavaitabld tintheopackst Icontrot bivit from in a
m ni- i%the nobile s atlgnls curroélrgtlylocated

' oyl ¢ ifrpars ERcstyashiromythe cors in Fig. 3,

V\herel n the dat abase contains TLLI vaI ues, TLLI-a to

TLLI-c, associated with information i dent i fying the

homg, Bigis )lagdtaké 303 'T'Btﬁe 3tﬁébllé'@@tloﬁrte I¥| TenRAEK L co%pled with

path information may be an identif gned to th

honmpadiaes patit mifonatiiBSi@Ghe aobile stayon ihlehtl@tHdﬂl@ome base stations
network address (e.g. | P address and UDP port) of a
packBS 381 rre andependenfoertitingswithimathe mliggsseshradie access network

bas 40 LRCATS AOTS LT H B A PERC o oD shghon | nd with the
TR AP b DK 7 WD i o
por infofmbtién RFEli be tisd phildt path t6&héE home base station controlling the
mini-cell 304 the mobile station is currently located in. This is illustrated by
way of example in Fig. 3, wherein the database contains TLLI values, TLLI-a
to TLLI-c, associated with information identifying the home base station HBS
301, HBS1 or HBS2. The packet path information may be an identifier
assigned to this home base station HBS 301 or it may indicate the network
address (e.g. IP address and UDP port) of a packet path for this home base
station HBS on the fixed broadband network 302. Naturally, when the home
base station is a transparent access point, the temporary mobile station

identifier will be mapped to the packet path or network address (IP address
and UDP port of the mobile station 1 itself.

By way of example, mobile station MS1 is located in the mini-cell of home
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By way of exanple, nobile station M5l is [ocated in
the mni-cell of honebase station 1. Consequently, the

wakaok/0s®30 gned to this nobile station MSl, TLLPEHEPR04/002414

mapped to the packet path |IReaddress of hone base

station HBSI in the hone base station controller

dat abase 3031. Simlarly, the TLLI of nobile station

VB2, bﬁfmstabonsl nQppéQﬂQe@ﬂNoﬁ‘E? BEEE assigned o KiESImabide station MSI,

t he of nDbl cC is.ma
hore eakgtIE?P Stla%{b&ga@léf %f%b@%ﬁ ggtion HBSI in

hen % omff’%“k5‘%@*?*)‘1@9?%%%%%%%33&% 'r%#‘h!h%gv"i&f JLLI of mobile
net werakiohiMS2, TNk 198&516@?@ OGR! bARYRhtion ?{B’Sg g4g the TLLI of

value is also received e packet control unit

per f orabelesstatamalvbise Tlddke 3 meppey tohisome basestetidh EBS2.
val ue as the search key. This | ookup returns the

nobi |l e station packet path for this nobile station and

£ o BE QTR0 O30, i NegoBy Tud BA0IRE R bef S QYEin the following
Si ZenfnbNCWARYES B8R ﬁﬁEGLSL@f ﬁﬁ‘&% @%eﬁ%%%&'o%‘ggtwork (i.e.

HBS 301 the nu ero m ni - I'n a

undeont ltiee BISGRIpretbcal e ToIE hdes iShild ARteived. T
control | er HBSC 303 nay rgl?ﬁjber t housands. Mor eO\(/aleVre he packet

t hi scmmjemﬂr%BQC}bﬁrﬁ@mS:m dstabasd lpokmp asingrthe qeesived O1.LI value as
t he se W.t 51(@ b,g hone base stations HBS 301 can
be a e%eaB?h Hové 1¢ Fauing| themebie rsé%ﬁl(ljl @é@lé@tspath for this

CEScgbE I U PRI PRl ficiv 1L

bas efrginatth MattdBSisdiod.n cont act W|th a nmobile st ati on
M5 1 thus neans that the anount of signalling that

woul d ot herwi se be required between the hone base
station controller HBSC 303 and all hone base stations
HBS 482 jesuly rﬂ&thﬁ ymaéldm@@f the, cavetiage arcaspeli ¢amhnhorge drase station

addi bi.l.i ty, manage at the hone

o R S b BB EABRETER 85 ARS IO e conro of

unl i C 0 nul at e t

Ul S TR AL S RECARa RGP IS0 THLE! Fubhy tousands

GSM miegesser NHivvaunbeb thaf @RanELBoAStitly 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 direct LLC frames 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. In addition, performing an additional
layer of mobility management at the home base station controller 303 means
that the unlicensed-radio access network need not emulate the temporary block
flow mechanism used in a conventional GSM access network, but can identify

the mobile station in both downlink and uplink LLC frames during a period of



10

15

20

25

30

the nobile station in both downlink and uplink LLC
frames during a period ofintense packet traffic

wexohasgel In order to limt the size of the detBBERRE4/002414

3031, a tenporary nobile stigtion identifier is held in
the database only for the period that the nobile
station is actively sending LLC franes. This
cointesssopatkebatiin exdhapgeo the period within which a
nobile station is in the G READY state. A new entry
is created in the dat abase 3031 by the packet control

U8 B S50 T8 b PLYET et 50200k SR Hys g saion
St ddn@ifick 4¢ ﬁ%lcf ineﬂleodaté[lbés'e drily SOPHRI p&sbd that iRe lgﬁfgﬁle station is
frame. Alternatively, an entry can be registere y

i mattvednt semgigg JrIoC eftames.i nThise combsponds tessemtially ho sthe period
is illustrated in Fig. 6., Specifically when the GPRS
roByithie yhiel a geokiln sthlgeis @mp.@m@&%a@af atatew

P-TWVSI, it assigns the derived tenporary nobile

station identifier or TLLI to both the Iogl cal link

COW E%R&*ngr ?sngrle mq_ﬁ%sdzftﬁgés% JBIY Ye éaé’lgé't d8HRR1 unit 3032

e station-send

Sl Wh@h' AU Faaee thtthERn&E&l -Rs Feddivéd €n] Lthe Imobi®e station.
the honme base station controller HBSC to regi ster the

neWhELﬂempmanye motfie kiatenbiientifitator oRLEbris ravnt@nedBiCthe LLC
isters_the TLLI entry with the packet pa{h to.the
as 1381eat AHCHB Cha 28 %&t@t Fashbe &glﬁféf%@ ipBlaneeniing @ procedure

dig egl é&ﬁlé%z ﬁa{aﬁtﬁ’ urn EF@ d wﬁggm@ FSS%‘?@F?](% when the

id t;

L TS b e AT RS AR BRI i sions
madee dekived tempoegiyshebiel siafion 16¢ﬂﬁﬂe€irorflﬁ§lhf | @bdth thdddgical link
shown in Fig. 6. In this case the registration nessage

conoatitelsLb6t ind hemneGP&SdradtmrstdrceLllayer BDgdRRr etle¢ VIGRR layer
T e S04 g g
SRS B SR SARET s e
gggzmam&%é ﬁ‘oﬁ%adds@ Rtdtianddniiotler HIPST tegistat IBAILLI entry
with the packet path to the associated home base station, or to the mobile
station  directly, and returns and acknowledgement message

“HGRR_REGISTER TLLI ACK”.

A temporary mobile station identifier TLLI is changed when the serving
GPRS service node SGSN indicates that a change should be made. This is
registered in a similar fashion to that shown in Fig. 6. In this case the
registration message contains both the new and the old TLLI. Upon receiving

the new TLLI value the old TLLI entry can be deleted.

This register procedure can be performed by the mobile station each time there

is an uplink LLC frame to be sent with a newly assigned TLLI.
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a nunber of possibilities exist. Fig. 7 illustrates a
procedure carried out by the hone base station HBS.

wOb@s/08d4380 mobi | e station | eaves the coverage aPEBEP{00&002414

honme base station HBS, this s signalled to the hone
base station HBS. The HGRR | ayer in the hone base
station can then informthe hone base station
controller HBSC that the tenporary nobile station

i/ g|e ?talr %%}%rg}éﬁgéﬁée Ltglatggr?agg ?@%fesﬁgﬁgg é%einftif{]e% flr(?rg%ﬁer: database 3031

GRR N TE oo I S t he .
oS I ol 1 AR LBl e o by
meshage BdJeRRtIIRABSSTERCH the A6Hile sthfien leaves the coverage area of
de-registration procedure illustrated in Fig. 7 can

obv R dosie/basst stitéon bl Seribistiedignalled tothé hemsdshse adition HBS. The
{ k [ t ent . i nt

11 BER B layer fn fheghomme bR eE iR Ao enpiabeme tl homeHBSe station

is a for Lsing when bj.l e .statjon )

= OBl TS SR 0 R LA sy i

10 HABLARITE3(3AS §sS B! 118A&O IR Lb:}{: Aéﬁﬁﬁl%'\@r ﬁg%f%ister message

since periods of intense packet hange are s

r el SHIGRR yDERGHGISTER iLLI’he Tinik ejscackivwlEaged HySthe home base
| evel of traffic to cease while a nobile station is

wi t rHORhe cevetreldr ar edIBSCa ni nwithcel | 804 t fistheas a message
res Lol ' 1ni -cell. The protocol stack

of “tHEER P FREEIIHR SRELE AR he modi Fi ed a0 that the

| oner | ayers, specifically the logical |ink control

LLC layer is informed by the GW | ayer when the

CWEREAR rédi @t i i prodddugd Sittub@ardd q\ﬂwﬁg.AND%én SbtNiBusly not be
The nobile station'can then informthe None base

st amplemeoted ol herundicendtdsradiagesss fnestatle ukingUghmpassht access

LLC rressag,? The TLLI entry in the database 3031
as SRR axilstratedringigo i siace the homedaseskasiproHBS is not capable

o O S B B ePilnlidh bagteth sovidensres, s0of sgnalling
L ngof i . .

=

st adfi imterdel preket exdhupkenRO el remtivied, ERG® s8I 5E HhdrRcommon

control |l er HBSC and accessible
for this level of traffic to cease while a mobile station is within the coverage

area of a mini-cell 304 then as a result of it leaving a mini-cell. The protocol
stack of the mobile station MS 1 can be modified so that the lower layers,
specifically the logical link control LLC layer is informed by the GMM layer
when the GMM-READY state has switched to a GMM-STANDBY state. The
mobile station can then inform the home base station controller of this change
of state in using an LLC message. The TLLI entry in the database 3031
associated with this mobile station can then be removed since intense traffic

flow will have ceased.

In order to enable the unlicensed access network 30 to control the updating of

the database without modification of the protocol stack of the mobile station a
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by the packet control unit 3032 or in the nobile
station. This tiner is started or reset when an LLC

wo c@ams@ent ai ning data is sent or received froPCT/RER2004/002414

nobil e station. Optionally 19t may al so be restarted

when an LLC frane is transmitted to the nobile

st at'i on. )/\hen the timer has tinmed out, the associ ated .

]E entimen is/impleideated ft therhanare haser station sentjoller HBSG and accessible
romthe dat abase 3131. e duration of this tjner. .

pr el pycket qoptre uflﬁe30§2r°§t]ino eorfm]?ﬁ‘é S{aluﬁgr ’tlgfit]ﬂ??‘?{gls started
t he Y, a ' Bl:e,s i3 ' ]

o et Pisb g G LG et cPRniBg 8 Sikend WS UG from the

andmio®;le OsTHAh C BipBidnhRy tienayplalsoebstrattacied when an LLC frame is
dat abase tinmer can thus be configured to have the same

val rensasittede tGMHeREADYles stationt | mBthenAths rtither hasntimed out, the
can be jnplenented in the nohile station. Fig. 8
T assopiatuh [EMPORHYCTAbEE SRR, KERLNE i%ﬂlye%eﬁ?@awﬁh from the

t he il ti.on. , W t i : )
gobﬂfﬁ‘égé%ei% Fif ot ot tnls s BEShlR fofikles g duration of
conTeATTEE U T RNIMREADY M1l the L @libA1 This value i
t hedomsshaRovh tthe 8erfvirid GPR Sreava@enode SGSN and is communicated to

" HGRR_DEREG STRATI ON LI _ACK' and del etes the

cor thespbdliensfationl B dgtabase bisatatabtius Bogonfigared; 9 have the
9, the sanme procedure _occur but is.initiated he
hon8aTBas¥alye ats dhe c@f({%ﬁér%ﬂsé@e \WHBFT t h St Wifer can be
unl i censed-r adi ac K 1 & i i . .
B A BN Rt PR 308 e
t he; i i - : :

! feh?égﬁté d6s G dHIRGtaheY.enaRE theltitaér Bisedmed out the mobil
Fi ggHEG, _a(ggnQ can al so be used. However, theeac(i:uesse robte
poi gatibBS i s aksds not adpl e t oTEAAMUNI caleeregisttabion message
access network when a nobile station has left its

;:gvéHﬁdéRgDEéiE(lﬂf‘eTw&@Mng”l tastheaheme; hasg gtation gontroller

us._n si pl e. an alt t to i npl ti

P0G AR B el BN I s e
0 St ady ' ' -

o PR b TR DERRUSTRATROR 3] ACHTPoRhan deletes  the

Mai gbRBSPHRIIAE INAT ity in the database 3031. In Fig. 9, the same procedure

occurs, but is initiated by the home base station controller HBSC.

When the unlicensed-radio access network is implemented using transparent
access points as illustrated in Fig. 5, the mechanisms described above and
illustrated in Figs. 6, 8 and 9 can also be used. However, the access point
HBS is also not able to communicate to the access network when a mobile
station has left its coverage area. The signalling illustrated in Fig. 7 is thus not
possible. As an alternative to implementing a timer in the home base station
controller HBSC, the home base station can monitor the static connection with
the mobile station and operate a connection maintenance mechanism.
Specifically, the connection, which is preferably a static TCP connection, is

maintained by the exchange of keep alive messages. If the home base station
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Specifically, the connection, which is preferably a
static TCP connection, is maintained by the exchange

wo@bookeeqs3@l i ve nessages. |f the home base PCT/EP2004/002414

stationdetects that a conne&dti on mai nt enance nessage

has not been received recently, it can delete the TLLI

entry fromthe database. Wile the packet control unit
303detects thes encatwrsctiph ennintsoercenessage s 1ot deen agceived recently,
processqr, the ing of GPRS.qr. a simlar packet

Peri Faa delsie e iﬁﬁ% ety ST hq JAERA Rer by

i npl ementing the packet control unit as a nunber of

| oosel y coupl ed devices. Specifically, although the
accegsleP@ibaclelt GitFolbagie 3032t hanHekBidkaribed et as a single
different cell identifiers to nobile stations a hone
basenstahtprocessont thel toartingBSC GRIWS pres esimilan|packef sevvice can be
base station subsystem packet . BSSGP vir

| |
i rSmpliTicdestil further ByomRleTeRng S pntrpfs@m)as a number of
Each BVC hen. b tr.ol l,ed ket t
i BORRY s ethdlevisort oheiipuBhs QthaBisCai e G8hidehtseor home
di Vﬁéi@dstﬁiﬁoﬂsn §%‘éﬁgﬁjes&ﬁr&iﬁfefé?ﬁ RAC{HREPEES 8 Mobile stations a
devi ce. e packet control unit can then present one

or WEhe bHzedsiatiBYGenttsliereHBS(Proaneprdsent @@y ce few bhge station
core network. This enables the packet control unit to

mor stbspsieiy padiatelayonB SSEP Lyigunl sirevitt islentiéicd 3V €4 ttedthe core
rocessi n jce r dl i he addr ed nobj | e .
2 t amqtzsé/%'rk 2%8%& Jﬁf&tﬁé&gﬂc I tglggtbgcqug@lﬁéftmmpacket control unit
COMSH g, S baY SO SR B o sever
sai ]garw“fdr a6k ?’?%‘E@%?g REARS STREPNENCK coRRd] tiiig chflithh Pesent one

access contro 3) connected to said core network

por ¢ pidr@ndiqirvBNC I8 foacket promessing lderide3d3thke, caae fnekeodrk. This
br oadband network (302) connected to said acces

conenabldsethearreknbopmEo U (0 2101e a8y Zeulesdowoink LLC frames to
301), h id i nt, defi.ni ini -cel]. .
oV st Prose%ing Aav B patr il Pedfc ApeSidBobig sition.

interface permtting comuni cati on of packet data
bet ween nobile stations (1) located within a

respective mni-cell and said access controller (303),
characterised in that said access controller (303)
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conpri ses a database (3031) for storing tenporary
identification informati on assigned to nobile stations

wo 2005/08@30 n packet service nessages in associ aPCDREP2W04/b02414

packet path information addlessing said nobile station
on said fixed broadband network. An access network as
claimed in claiml 5 characterised in that said
dat abase (3031) is adapted to store the identification
of nobile stations in association with at |east one
specific access point (301) for the coverage area in
mh%ah said nobile station is | ocated. An access
ne ‘as claimed in claim1 or 2, characterised in
that said access point controller (303) is adapted to
receive fromsaid core network portion (20) a packet
datla ABssfigensedntadinha@ss ativdrkrpaneatyd taepacketcservioa node
informati on of a nobile stationﬁ&l | ocated_ in the

[

assoc280%ih & core neswaak partien(20 a_)elif_@nﬁ?fism&_béh@éleqﬁ&flﬁ said
ond teliceaneaic geaespmeparti ] relidhie i Boids FoRlro il (303)
i dentj fied )

et e 1 A PRABS SR e

sai d @@@??,Sa L IBFdadband hetwak (68PPdornecrsdiatot sadd hecess

receive oma nobile station (1) a nessage )

regi s¢@ttidigr aadhavarga punaﬁiyfdfmbssrpdinfsdgﬁ&),ie@nhfsaxd access
sai d nobile station and to store s%i d new t enpor ar

i dent point defivingiamanineall envegagearca (o4 ugpREEng An

associ ation Wwth packet path. address inf | r

25 0 wotsenaedridip Bitetfos BRI FRE FORPRUbITT hE Bl ef dasa
(302) . i [ - j id
(722 e RIRR AEHPRE RS ALANRE e gRle Brpusll and s
t eNpos@teYs baRsIidri(308), dhatdeicised in ditisaid dweseomuralier (303)
logical link identifier (TLLI). An access network as

cl ai meeimprisey daabaseo(393d) fratoringtemeparatys senfification

sai d packet path address jpformatign is.a ne rk . ,
addr esfognation asshgneskto rgghlﬁ gtapg@q ordﬁeégip&cﬁlﬁ)sgavwe messages

br oadPnagsoslogi% ion rwkitﬂ %Q&Eet path information addressing said mobile station

on said fixed broadband network.

7. 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 packet data message containing said temporary identification
information of a mobile station (1) located in the associated location area,
to retrieve the packet path address associated with said identified mobile

station and to transmit said packet data message to said identified packet
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An access network as clained in claim®6, characteri sed
in that said packet path address information is

W@s®sQsEe0 t 0 an access point (301) conmuni cat i PQT/RP1004/002414

said nobile station. An acc®ss network as clainmed in

any previous claim characterised in that said access
controller (303) is adapted to delete said tenporary

i dentPdtheddress i nf ormati on on recei pt of a nessage’

fromat |east one of said access point (301) and said
nobil e station that said stored tenporary

idgntAfi ' ' i i ry:al i g oo ]

o docAm aER N BIH TR ey Dol RIS ol clardieyisgd in that

char apj®ht&es netwdrkaongeller (303936 adegitv@ k& réeRild b mobile
(303) is adapted to determ ne whether a connection

Wi t h datich (ki hessegareginteringtainporryedertificatmndef@atmtion for
said itenporary jdentjfication information fromsajd

dat ab%éfgfflog’@l?f atign QﬂS{ ©r5tP1s 38 PN CRBORRTY dAPRIEHEGAHON s

no | anger i ntai hed.. ess._networ k clained,in

cl ai BRGmaanR) BF i d QRS Y - BEbRLE BT Ba el gy Bavess
(303); ' i 1AM r '

G at SATRtiGh % Said B¢ allof o e iR PRARNEAN Metwork (302)
packet data nessage from said nobile station

containing a stored tenporary identification

i nborAmtacesss nshverkpasciaimerbin anyl previqueaddim, biaragterised in that

arranged to.delete the nobile statjon identjification
when s%&f mobilkstaloRs eTROR A el atgerraion ns&fw tegnporary
met h i el di 0 access network
conpﬁggkﬁbﬁgk%ﬁ%ﬁ@ﬁ?ggﬂ%gﬁaccess poi nts (301) adapted

to communi cate with nobile stations (1) over an

unl i censed-radio interface and an access controll er

( 363)An ancess netivdrdk ssadldineatmsaypmrienicsisaaint, chargeastiset] in that
service node (200) in a core network portion of a

| i cerpaidipackst patbeddduessrinframabion, is satetvark addressef sadd agcess
t he steps . recei.ving .tenmporary infor ion
i dentROflﬁtéa(%awmi‘ ﬁaflérfl}f%?%i YyRa %L%@Vpﬁk é@?et service
nmessages specific to a nobile station fromsaid nobile
7. An access network as claimed in claim 6, characterised in that said packet

path address information is assigned to 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 temporary
identification information on receipt of a message from at least one of said
access point (301) and said mobile station that said stored temporary

identification information is no longer valid.

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 i
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station, registering said nobile station tenporary
identification information in said access point

W@ ous/08d4B@r i n associ ation with packet path i nPOT/RRP1000002414

identifying at |east one acBess point. A nethod as
claimed in claim11l, further characterised by the

e ]
S bR G LU e

nmessage; identifying a packet path address to at | east

one access point for said addressed nobile station,
andboAnaicdédshetwork packaned én viatms fpshargeterised frethat said access
| east one access point identified in association w

: > : th .
sai d ewyralles (308 nesunpasestaaimgh Witheh pradetemingd count duration and
infornmatiopn, A nmethod as clai.nmed jn ¢laim1l1l of 12, . .
F ur ¢ HARSFL oSBT WeRp frpelief &naskeldatd missaue fioutal mobile
Tobi | o Ldentifi . e . T
o = TRAREhARLAE BASLATL B0 | RO ARFREROR: said
assoChalle® Botrbillery309 UmahF ersbatd endedenthiefmelild station
information that said nobile station identification
i nf or idehtificatien mhehsagkbtimenhasiterminated dtd capncderatien. i n
claim1ll or 12, further characterised by the step of
setting a tinmer on receipt of a packet service nessage

e & TR IR o chr GRS B ARGSS el Py T2 i ey of
furt h%ceggﬁgﬁft% f”ﬁ]y léiaﬂﬁ}%ﬁﬁ.sté PR QREACRV AN nfHiR SARHRA1) over
t enporary entification information is received from

sai d gpbhlicerieatrhdid Wdrfice andpmestetsy comedler (363 )dminaygcted to
and del eting said nobile station jdentification
i nf or seitliaooessqwiints anddo fagracket s¢rvice node (200) in a core network

portion of a licensed-radio cellular network, said method including the
steps of:

receiving temporary information identification information for use in
packet service messages specific to a mobile station from said mobile
station,

registering said mobile station temporary identification information in said
access point controller in association with packet path information

identifying at least one access point.

12. A method as claimed in claim 11, further characterised by the steps of:
receiving in said access controller a packet service message from said core
network portion addressing a mobile station,
retrieving said temporary identification information from said packet
service message;
identifying a packet path address to at least one access point for said

addressed mobile station, and
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nobil e station if no further packet service nessage
containing said stored tenporary identification

w0 pfosfos@Bi on i s received from said npobil e st at PONEP2004/002414

within said predeterm ned tizde delay. A nethod in an

unl i censed-radi o access network conprising a fixed

br oadhand network with plurality of access points )
(301) fervprdingsaid packelrserdrs Bles§ansdy the ghlaasons acasss point

fixed.br nd netwprk apd t acket. servi ce node of. .

. cor R asaeinBhn snitseif clRSER by st B tification
netmohhbﬁﬂgﬁﬁggpted t o exchange packet service

nessages Wth nobile stations (1) over an

unlicensed-radio interface via said access points,

sai d method including the steps of: said access

cont¥.&\ methak asabllaimhg g cleammidnetckd, ifarther elraractenibéd by the steps
statioEusing a network address on said fixed broadband

net woPk for said nobile station, receiving tenporary

res s a U SO PIE ol B iddirafioh A RPRAFLARH Mkt ora

st at | fhsséROfrohPiHeMbced SoifPRIchBfied # b%ciationhwgh said mobile

identification information in association wt

net wostatiedddestificaticraindofmaténh thavseadd ansbilestanok identification
specific to said nobile station, retrieving said

t enpoifoymptiends np demgasvalidf or mati on from a packet

dat a nessage received fromsaid core network, and
directing said packet data nessage to said network

ent ) PRI (RpEART ARMCL] LI (BANEr HRERAEA by the step of

cl ai msdebingfaiime bnGbedipELRA hackdt BarvidiemeiRige dhtaifidisGtored
access point controller determ ning when a connection

est abltémpecryiddntdmationobformativatfiramn aimobile ktanigay

mai nt ai ned and del et ngﬁuaﬁi d bile station . .

i dent FescliErg spiditines ikat ¢ ef servICeqREwAsE SeBtaikag said
a conngect

S orec!'l 9er1]n}i)<§’ra?}9i Rt B oA I8 is received from said mobile
station within a predetermined time delay and

deleting said mobile station identification information registered for said
mobile station if no further packet service message containing said stored
temporary identification information is received from said mobile station

within said predetermined time delay.

15. A method in an unlicensed-radio access network comprising a fixed
broadband network with plurality of access points (301) and an access
controller (303) connected to said fixed broadband network and to packet
service node of a core network portion of a licensed-radio cellular network
and adapted to exchange packet service messages 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
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A nethod as clainmed in claim?15, further characterised
by the step of setting a tiner on recei pt of a packet

W@ 003i08@3nessage contai ning stored tenporary PCT/EP2004/002414

identification infornation f2oma nobile station,
resetting said tinmer if a further packet service

nmessage. cont aj ni ng id stor, t orar . .
Gont \eitiod P orkihsiciees ahnd tixkd BRoadbahd aptwarlefor said mobile
nmobi | esteftfo"illti on wthin a predeterm ned tine delay and

del eting said nobile station identification

| nf or rREdiOmel tefipdirSfeidehBfic/BinfSrphdtRyrSfortise gn ?faclﬂé’c 3ervice
further packet service nmessage containing sai tore
t enpomaespagabespecifictd 4 arobilefstativat from said nestdle/statidn,om
said nobjle station within sajd _Fredeterm ned tinme o
del ay registering said mobile station identification information in association
with a network address on said fixed broadband network specific to said
mobile station,
retrieving said temporary identification information from a packet data
message received from said core network, and
directing said packet data message to said network address stored in

association with said temporary identification information.

16. A method as claimed in claim 15, further characterised by the steps of:
said access point controller 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.

17. A method as claimed in claim 15, further characterised by the step of
setting a timer on receipt of a packet service message containing stored
temporary identification information from a mobile station,
resetting said timer if a further packet service message-containing said
stored temporary identification information is received from said mobile
station within a predetermined time delay and
deleting said mobile station identification information registered for said
mobile station if no further packet service message containing said stored
temporary identification information is received from said mobile station

within said predetermined time delay.



