WO 2005/ 086430 PCT/ EP2004/ 002414 Packet radi o transm ssion over an
unlicensed-radi o access network 5 Field of invention The invention rel ates
to packet wadi@/8emvi ce transm ssions via an unlicensed pathoRGOLSs
network. It has specific relevance to the handling of identification of
nobi |l e stations for packet radio data in an unlicensed radio access
networ k. 10 Background art In the packet service (d obal Packet Radio
Service) in a GSM cel lular network packets (logical link control or LLC
frames) are exchanged between a nobile station M5 and GPRS support nodes
SGSN in the core network, both of which 15 have the correspondi ng protocol
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Backeground art

In ;he packet service (Global Packet Radio Service) in a GSM cellular network
packets (logical link control or LL.C frames) are exchanged between a mobile
station MS and GPRS support nodes SGSN in the core network, both of which
15 have the corresponding protocol layers. This exchange is handled by a
processor called the packet control unit PCU, which is part of a conventional

base station subsystem BSS.

Mobile stations communicating with the General Packet Radio Service

20 (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),

25 during GPRS attach, Routing Area update or P-TMSI reallocation procedures.
The GMM protoco! 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 Contro!l layers (RLC/MAC).

30



Fig. 1 illustrates the GPRS signalling plane for a nobile station M5, base
station subsystem BSS and GPRS support node SGSN corresponding to GSM

03. 60. At wbeodsageh the illustrated protocol stack both gdyepprodidogsigt ati on
M5 and the GPRS support node SGSN have peer GPRS nobility managenent/ 5
sessi on managenent GWM SM prot ocol and logical |ink control protocol
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15 This temporary logical link identity TLLI is one of the main addressing
components for the exchange of packets between a mobile station and the core
network in addition to a base station subsystem packet layer BSSGP virtual
circuit identifier, referred to as the BVCI. Every packet between the mobile

station and the core network will include the TLLI in a header.

20
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
25 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
30 when an uplink temporary block flow (TBF) is established.



3 For LLC franmes sent to the nobile station, the packet control unit PCU
directs the LLC franes to one particular cell (BVC), and uses the
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no downlink 5 tenporary block flowis avail able the packet control unit PCU
can assign the nobile station to a downlink tenporary bl ock flow using the
tenporary logical |link identifier TLLI. The TLLI is essentially a
tenporary tel ephone nunber that is used when the 10 nobile stationis in a
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15 When a mobile station is not active in a packet transfer, the GMM protocol
layer is in a standby state, called GMM-STANDBY. In this state, the GMM
protocol layer of the mobile station notifies the core network when the mobile
station crosses from one routing area into another with a Routing Area Update.
Any messages that need to be sent by the core network to the mobile station

20 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

25 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

30 uplink LLC packet. A timer, called the READY-STATE TIMER is used to



4 count down this period and is reset with each uplink LLC packet sent. The
cell update nessage does not reset the tiner. The tiner value is

coor di nat edoO znestosesn t he nobil e station and the GPRS supporiemaca)SEeN
during the GPRS attach and Routing Area Update procedures. The GW states
thus 5 exist in both the nobile station and the GPRS support node SGSN to
which it is connected. Recently proposals have been nade to extend
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link with a mobile station MS and a controller or interface node connecting the

15 unlicensed radio transceivers with the mobile core network. The connection

between the controller and the access points is a fixed broadband network.

Suitable unlicensed-radio  formats include digital enhanced cordless

telecommunications (DECT), wireless LAN and Bluetooth. An adapted

mobile handset capable of operating over both the standard air interface (e.g.

20 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 eleients 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

25 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

30 number of cells compared to the equivalent base station controller of a



WD 2005/ 086430 PCT/ EP2004/ 002414 5 conventional cellul ar network.

Moreover, nobile stations served by an unlicensed-radi o access network are
connect ed wo 20ds@saceess network by at | east one dedi cat edrmmorsah2414
connection, typically a static TCP condection over the broadband network
connecting the access controller to the access points. 5 The conventi onal
mechani sns for routjng packet service data between the nobile station and
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access controller an avi uralfty of access points. Each of the
access points defines a mni-cell coverage area and supports an
unlicensed-radio interface permtting conmuni cati on of packet data between
mobi | e st at i oBSMEER¥FIOW THENNVEREIEXN i ve nini-cell and the 25 access
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This and further objects are achieved in an unlicensed-radio access network

15 and method carried out in the same in accordance with the appended claims.

Specifically the unlicensed-radio access network is connected to a packet
service node in a core network portion of a licensed mobile network. The
unlicensed-radio access network includes an access controller connected to the
20 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
25 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.

30 The provision of a database for associating the temporary identification of the



6 nobile station with a broadband network address or the access point via
which the nobile station comrunicates with the access network essentially
provi des vef 2p05to8é43edi ate | evel of nobility managenent. [PETIRA280-n083418 he

access network can actively direct nes$sages fromthe core network towards
a specific address, 5 access point or group of access points to reduce the

anount of signalling to and fromthe access points. The access points may
ei t her conpr i mebiesttionewithta broedbenhagorkrddrssamritinaaeess doduhrevhish
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station and the access contro | e providing the ver si on between
the unlicensegrdadicd ditterhasagendronhehd corechebworldivamstdeet specklic haditld, s

| atter case, the nobile stations will be assigned a network address on the
br oadb&nd 15 austsiopkint sirngreuphef aeeess Pops e seduee Ht ameriny wif segnalkng to
separate entiti by the access controller. In accordance with a preferred
embodi ment ofmFﬁéoﬁﬁyéﬁPFGW}xvﬁ dat abase is updated without the

i nvol venent of the core network. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS

Furt her objects and advantages of the present invention wll becone

apparent fropd heekohboms ithyd@fitdridehikeqkphtaee phigfiey sathitebodimBhiltng hat
are given by 25 way of exanple with reference to the acconpanyi ng

draw ngs. | n 4 benfectjon esith Bigacdess chetratléceatdnywtepinotmobHe sédttpralsi loagedl ane
between a nobile station and GPRS support node in the conventional GSM
GPRS 1fet wor kI 160 coYsr280 5K OB a3 thayomel i gssenbiglly Aransparent access points o1

nodes to the broadband network that simply relay messages between a mobile
station and the access controller while providing the conversion between the
unlicensed-radio interface and the fixed broadband network. In this latter
case, the mobile stations will be assigned a network address on the broadband
15 network, since the access points are not recognised as separate entities by the

access controller.

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

updated without the involvement of the core network.

20
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
25 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,

30



Fig. 2 schematically depicts parts of a GSM network nodified to include an
unl i censed-radi o access network, Fig. 3 schematically depicts the
unl i censedWpPadisaedess network in 5 accordance w th theequiveRent/ (02414

invention, Fig. 4 illustrates the signalling plane between a nobile station
and honme base station controller in an unlicensed-radio access network in
accordance with a first enbodinent, 10 Fig. 5 illustrates the signalling

pl ane bet ween &igrohil e sstetdnoricably dlﬁpm bm@ of at i G8M omgtmadrk emadafied to
unl i censed-radi o access rk ip acc nce with a second enbodi nent, 15
Figs. 6 to 9 show signal m“i‘é‘y\D@%% Ferge B 102CSEE RFWORRd an access

controller of the unlicensed radi o access network in accordance wth the
present invention. DETAILED DESCRI PTI ON OF THE DRAW NGS 20 The cel | ul ar

mobi | e networ kpgepi ct ed kdhehdlicallyl @ ;‘E(Mﬂse%é)*?lfnq@eﬂgfedareﬁﬁ@vfﬁe's?’}?étwo@‘cs'\l’h
network that supports the General Pac et Radio Service GPRS. This network

is esseftially divided iatrdamereithéhewrdsepoinyemmo20 and an access
portion 10. The elenents of the core network illustrated in the figure
include the GPRS support nodes SGSN 200, which may have access to one or

nore 25 extern et wor ks, 3 sugh as | SDN and PSTN net wor k acket .and
circuit S\)/(\Atchélcg Backet @%‘P&aﬁé? r REEnallie plane, PPaKeRs 3 é@(sl?l élt 10 @flhe

Internet via one or nore, G:@\Il i on
and structure of these conventl ongﬁ%ﬁﬂ ar c]:?tnte ure e eﬁ%%%%%dg@o gg?c/\sn%l to
those in the art and wi |detnoik beas@sanhdedithn fite thdoddakat! here. 30 WO

2005/ 086430 PCT/ EP2004/ 002414 8 The access portion essentially consists of

base stftion subsystems BSS 10, one
Fig. 5 illustrates the signalling plane between a mobile station and
home base station controller in an unlicensed-radio access

network in accordance with a second embodiment,

15 Figs. 6109 show signalling between a mobile station and an access
controller of the unlicensed radio access network in accordance

with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

20 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

25 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.

30



of which is illustrated in Fig. 1, which communicate via a defined fixed
standard Gb interface with a SGSN 200 in the core network portion 20. Each
base st at iwo 2818yt em BSS 10 i ncl udes a base station conigratdesBeE4103 5
whi ch communi cates with one or nore base transceiver stations BTS 101 via
the defined Abs air interface 102. The base transceiver stations 101

communi cate w ;[Aﬂlmbi | e stations 1 over the GSM standard U,,, radio air
interface. It ¢ aERESTRAEI BanEHLY comiisie of thaseigtion BubsybtB88C BISB 1 ar enc

depi cted as fordd Qg; i Lty he .BSS 10, the BSC, 103 s often 10
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swi t chi ng cent rseardatd 2821 it t { .
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of the fjigure. reinafter, this will be described as an unlicensed-radio
access net wor k YWYFRCOHUBBRICHES ibhowseait Boraksetramsaehies staiférseRTEdLT ladiao

&M cor - net ot Ut A S ERRGGHI ke G HeBairite atatane. 101
networks via asouhirfieRsadis HbBIE Hafbheqts O\r’&p{f&%s‘iﬁf}fgz%ﬁﬁafdp?fm%@ﬁ i

bi-directional arrow By unlicensed-radioI's “nean .
does not requi ietfhes. ofendllobe ndBisBeod featRRilE @he TETROIK %Hd h@‘&ﬂ(‘ 9qlpkal ped
, suc

a license fromthe appropriate regulatory body. In genera

unl i censed- r addepicEshas I foynie pusinghe ehtity povhe BES 1OutheoBZ5 103mid eden
range npared_to |license L.l e radio services. This nmeans that the

bat t er §6| i fetingagte rfg?ﬁm @‘e{%}ﬁﬁ ﬁé)llsa mashever eatlesatedtst doe engbibe sewsmst he
range is | ow the; i v i, may be a broadband radi o, thus providing
i nproved voi ceé\ﬁﬂ:gﬁ!“?&féﬂﬁfﬁg/frga |0c))2'i nterface may utilise any suitable

unl i censed-radi o protocol, for exanple a wireless LAN protocol or Digital
30 Enhanced Cordl ess Tel ecommuni cations (DECT). Preferably, however, WO
2005/ 086430 PJN &RUG04/t0GRE kanddrd access network portion provided by the BSS’s 10

the network depicted in Fig. 1 further includes a modified access network
15 portion 30 shown in the lower half of the figure. Hereinafter this will be

described as an unlicensed-radio access network portion 30.

The components making up this unlicensed-radio access network portion 30
also enable the mobile terminal 1 to access the GSM core network portion, and
20 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
25 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

30 Enhanced Cordless Telecommunications (DECT). Preferably, however,



Bluetooth radio is utilised, which has a high bandw dth and | ower power
consunption than conventional public nobile network radi o. The Bl uetooth
standard specbdsimssiza two-way digital radio |link for shortearaygensyd2414
connections between different devices. 9Devices are equi pped with a
transceiver that transmts and receives in a frequency band around 2.45GH.
This band is aval | abl e globally with sonme variation of bandw dt h dependi ng
on the count ryBlugioathidradienist viiseda, whisht bas far bgfwbanéwod&anml Jowee power

avai |l abl e. Each device has a uni ue 48- ress from t he | EEE 802
standard. Bui | tRSRHPLIRADAABVERT QWR}’? f‘?% ¢ BRWakapdw. avai | abl e, The
unl i censed-radi o access network portion 30 shown in Fig. | includes an

access network controller 303 al so designated a hone base station

control | er HBBhe Blhetdoetiretdddard Spedifiena ot wal | ®gitkiBedid 93 CRHe
with a 15 serving GPRS support no%e SGSN 203 o?/erga starlldgélchb m%‘tgrr%#lg

in the Score nevwsckopor beoveeanddififeoeritdekevides. chemiesi ane betuwp BdtlvathSCﬁN
203 and nobile term naL 1. The, honme base station controller HBSC 303 is
connected to BATHCEIVELitRYt BRNSIAL @8%@661?*’%% agizequancyohandsaund WAPGHw | |
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transcei vers thath aﬂﬁfwtﬂeha eCﬂﬂnlqulemSabﬁladﬁie@g fromENeIEER 807eseR@dral Baneet a
conventional GSM base station transceiver BTS 101. The joint function of
the hoh® base e§cutntom MBbveoficatien israshavailabdee 25 station control | er HBSC
303 enul ates the operation of a conventional BSS 10 towards the SGSN 201.
In other words, when viewed fromthe elenents of the core netvvork 20 such
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portion 10. WD 2005/086430 PCT/ EP2004/ 00241
HBSC. The home base station controller HBSC 303 communicates with a
15 serving GPRS support node SGSN 203 over a standard Gb interface in the
core network portion and provides the connection between the SGSN 203 and
mobile terminal 1. The home base station controller HBSC 303 is connected
to a plurality of unlicensed radio access points 301, which will be referred to
as home base stations HHBS by a fixed broadband packet-switched network
20 302. 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 fupction of the home base station HBS 301 and the home base
25 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 controtler HBSC 303 looks like a conventional

30 access network portion 10.



10 The applications that run on the nobile termnal M5 1 on top of the
public nobile network radio interfaces also run on top of Bluetooth radio

bet ween t Reg 20@lisk.8et erm nal | and the hone base station pddBgElyeeidhe
home base station 301 is intended to bg a snall device that a subscri ber

can purchase and install in a desired |ocation such as the hone or an
office environnent to obtain a fixed access to the nobil e network.

However, they <could also be installed by operators in traffic hotspots. In
order to reduce the 10 .installation gcosts .on the ﬁrg of the operator, the
i nterface bet idéraRphisations thyag §ﬂa‘g? 6’?\0@831teéﬂﬂn§ honenpaplsthstnuddic

connect i on pr BT ofk Bt b iben bR Ghh SR AUERGE Db Hegnine
i ncl ude t hoseRasrAdc8RiIAPILanE eI b?gé\@'ﬁ,impﬁ]gg heili ke. Hone connections

to such networks are increasingly available to 15 subscribers. Although not

shown i Fig. 1, the hone base station HBS 301 w Il be connected to a
network term nal giving access to the fixed network 302, while the hone

base station d&athase dbeseBBEoB030 ity intendeshivele adsmall ddevieadthat aowbserilpgr of
th twork 302 that, also |inks the fi twork 302 t th t wor k
chon"Se Pk o8 LB R WRERH TS SR ST 3B T o S ke
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the network typed al&e beiinkcabield a%éxﬁﬁqrb@:ﬁr‘@ralfﬁﬁmoﬁﬁdtk.om oFiRe t8Qéd@ditehe
honme base station controller HBSC 303 is preferably always open, so that

t hi s dénnect i oistalatiahwensss anathkeglsire ofithd operatdre thve enkefface resween thep h@mea

channel . The hone base_station HBS 301 is installed b l ugging it _in to a
port of a sub@sgbwl%aéhar@u@ﬁ home haggrssption Cmﬁ‘vﬂﬁbéggﬁh%ﬁa@dﬁﬁﬂﬂbw |
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the home basegyitable networks might include those based on ADSL, Ethernet, LMDS, or
the like. Home connections fo such networks are increasingly available to
15 subscribers. Although not shown in Fig. 1, the home base station HBS 301
will be connected to a network terminal giving access to the fixed network
302, while the home base station controller HBSC 303 may be connected to an
edge router ER of the network 302 that also links the fixed network 302 to
other networks such as intranets and the internet. IP is used for communication
20 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

25 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

30 routed on the IP level. In accordance with a first embodiment the home base



WD 2005/ 086430 PCT/ EP2004/ 002414 11 station HBS 301 connected to the nodem
utilises standard protocols, such as |P, DHCP, DNS to establish a

connect i onvpizbds/Bsf3onme base station controller HBSC 303.pcA/ 20 0@ns14
procedure for a hone base station 301 connecting for the first tine or
reconnecting to a hone base station controller HBSC 303 is 5 for exanple
descri bed in European patent application No. EP-A-1 207 708. Prior to
establ i shing a S@iagelBtS §ai xovoneiedttpdhe beedwrnitilises Isonelabh peotstalsi such as

troll HBSC. 3 d b tation,HBS ,301 a static TCP connection
Co™ ot abl | ShodPolHEBTRHE LS st bR POl PHER filiduee BronaBEnT RBMRIEK
302. 10 | i thh ' ' t b .stati
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the access network and relays packets received over the unlicensed-radio

interfacke to tHer leRatmpdedesardiadoitk Fa08peand puicne apetisation N6 hEP- Anbady meat ,

the nmobile statjon M |a}11%3 Erovi ded wiith the necessary functionality to
establ i sh and A&Cht!di 5F1aplighing & vOlEiTedth FPRFIHONaDHBIRER Bhe diosteabissnstation

controller HBS@OL_%@&IEQ\I%}%S@ he105aadhand ba Led s K HER2s IV\Fg&[ti%ZFCIh%ng%ﬁgg is

station HBS 301 is sinply a transparent access poin

unl i censed- r adiestablecthed Setvecmdidse cietmedesrase theciinminbediad neivwdrk e, hone
base station controller HBSC 303 i ndependently of a nobile 20 station and
accordingly there is no sign-on procedure. The signalling planes of
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are illustrated in Figs. _ _ _

has two paral | abt pscoknizet astaasﬁparatE@htit}aD? th BofRBALRI ERid P BoRYSllerl 118 B
conventional GSMradio interface the nobile station has a GSMradio |ayer
bel ow a radi oSHEEFUEEEcREs snpldigensedalmsiie achess psind te eheiaceessonetsiarktameh

subl ayer SSCS ich al so connec¢ts to. the unlicensed-radi o subl ayers. Above
the service cHof¥fi Raglf%ﬁ reeEv g rvesdhe ynliqenseq-safieainteifase dorihe diP basesk |

(he oot 1Ly TEORARTRSY oh@XALe (REsa" N R %ib fdne e G ISE R is
15 provided with the necessary functionality to establish and maintain a static
connection with a home base station controller HBSC 303 over the broadband

network 302. When the home base station HBS 301 is simply a transparent

access point to the unlicensed-radio access network, it does not communicate

with the home base station controller HBSC 303 independently of a mobile

20 station and accordingly there is no sign-on procedure.

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
25 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
30 (MM and GMM) and the connection management CM layer with the GPRS session

management SM, short message service, SMS and equivalent protocols for circuit-



30 (MM and GW) and the connection managenent CM | ayer with the GPRS

sessi on managenent SM short nessage service, SMS and equival ent protocols
for circuiwoWsARaBH086430 PCT/ EP2004/ 002414 12 swi t cheddm@dhibGoo2Alove
this is the sub-network dependent convergence protocol SNDCP and the IP
application |ayer. The unlicensed radio interface, which in the present
exanpl e uses Bluetooth, is supported by different protocol layers in the
two different seubeail trefiics Altave Rby. isathe sBbuetwakhddpaddat | aysverShck 3501;000;

provi ded bel ow | uetoot.h adapt.ation | ayer SAL and a Bl uetooth GPRS
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present for partially relayjn 5 nobi | iéi\g managenent protocol nessages.
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15 mobility management protocol messages. The broadband access or Y

interface is supported by a home mobile application part protocol above TCP

over IP. OSI Layer 1 and 2 protocols are below the IP protocol layer. At the

home base station controller these protoco] layers are replicated. Above these

the logical link control protocol and GPRS mobility management messages are

20 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
25 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
30 Layer 1 and 2 protocols under IP. The protocol layers supporting the Y-



protocol layer. In the hone base station HBS serving as a transparent
access point the X-interface is supported by the unlicensed radi o protocol
under | P. woheos¥ssszverface is supported in the hone base mimatio6y doBg40nl y
be the OSI 30 Layer 1 and 2 protocols wnder IP. The protocol |ayers
supporting the Y WD 2005/ 086430 PCT/ EP2004/ 002414 13 interface at the hone
base station controller HBSC are essentially the same as those shown in
Fig. 4. Mobil éntstface ahshsbomedasy statonuasntiosies B Pediro casasidlyribeworic av e
registered 5.jn this access network and connected to the access network
with at |eastt % sho¥et Bak€d4control connection. This may be a static TCP
connection established over the fixed broadband network, or other

mai nt ai ned static connection based on UDP, for exanple. This connection is

mai nt ai ned evaoMieRtdidps %Nédeb{ﬁh@hhﬁﬂeﬂs%dlﬂadﬁﬂ abélse rﬁa’t@b& afelrdgistdred
conventional GSM access network LLC-franes received fromthe core network

when a Jobi | eiistlasimoeisnetwdrhenG\MMBEANDRY Sicateess netwaork wah atdeastvome n

packet node transfer, cannot be directed to the nphile station, since the
| ocation of tKHedieasd @@rcsltqoanemorkmn@mfgﬁ gtaic BeRtqopncatiathestablighed n

therefore, it o8 DericthbHAdP AR YR agb Ol bR ML L RBRT IOt AtscCane
Routing Area g; (hp, rfeplek BBl T, chhANonki GaRTET:) kg PRGERR. BRI K

a single honme base’station controller will contro | east one Routi ng

Area. The snpgfatiofiiz & af illeetgel | s in the unlicensed-radi o access network
| arge neans that 20 potentially many nore hone base stations, or access
poi ntslOwi || be assigned to a single Routing Area. Transmitting LLC franes

AP AL AN ey 2 R T O
o1 gnal 1119 | opd 00t NBCASE BRRIRCHARK is il he ERAV.EFNSEIRAE oAbl o by

providing a | o
active in packet mode transfer, cannot be directed to the mobile station, since

the location of the mobile station is known only on a Location Area level. In
15 order to ensure that the message reaches the addressed mobile station,
therefore, it is sent to all BSS coverage areas, or cells, within the same
Routing Area as the mobile station. In an unlicensed-radio access network, a
single home base station controller will control at least one Routing Area. The
small size of the cells in the unlicensed-radio access network large means that
20 potentially many more 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
25 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

30 contain entries for every mobile station located in the coverage area of the



25 accessible to the hone base station controller for storing routing
information that can be accessed with a nobile station identifier,

typi cal | y wbeodsniserspat i onal  Mobil e Subscriber ldentity IpWglep2dduobdN®l i s
known by the core network and is typieally used in the exchange of both
circuit switched (i.e. voice) and packet switched traffic. However, such a
dat abase will be very large as it will 30 contain entries for every nobile
station | ocat eulicansdderatiov ecege mete@riof whiientha@Os/c0Be 80 active. This will
PCT/ EP2004/ 00241 14 un]j ¢censed-radi 0 access nebwork whet her these are
idle or activées ir!sa\mrphlblmé@mhlg lgRagih{asd eR ¢ IROgHE StaivR siasgvebad
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problemwi th this solution is that the is not included in al

frames 5ecei vedcdssahretdugatesee And’uwhekprdhiemcwahdhmeoiumhhs tthet qheeIM&I 15
invention, therefore, the honme base station controller HBSC 303 actively
assi gns packemowc\lufé@ iedld A ds frapastiecaiyed &om Hbrets ratworlon Iveccordancenone

base station HB 01 us the.te (o} nk identi f

Nbr eover , ! t hi &1 Hﬁueéh? invgatign %Ef%ﬁeﬁﬁ‘?h@% éqeestlgfttgxg |C|8H rp@er g@%ﬁ\l;el y
h t
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unl i censed-radi o access network in nmore detail: 15 The unlicensed-radio

accesslet wor K1ddpi Mectovar, Aihgs ngedhasisadés usethamdy baken the andbite stationols er

HBSC 303 connected via ,a fixed broadband network 302 to two acceis poi nt's
or home base 8¢lar¢lyxchpRaAingriRp Phwmlmewes OV e seis- REMOBK ¢ 6081 ade

Sl T e e TV
di stingui sh t RerR HROMEL! TRisAL RuSPA¥ETH BBA dEMB NETNEr &, which depicts the
unlicensed-radio access network in more detail.
15
The unlicensed-radio access network depicted in Fig. 3 includes a home base
station controller HBSC 303 connected via a fixed broadband network 302 to
two access points or home base stations HBS1 and HBS2Z 301. The
unlicensed-radio coverage areas 304 of each home base station is depicted by
20 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
25 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

30 the figure accessible by the packet control unit 3032. The packet control unit



Three nobile stations M5l - MS3 1 are located in the mni-cells 304 of
these hone base station controllers HBS 301. The hone base station

control | enwoblBS@s8B8 i s connected to a GPRS support node pSEaiy280M024he
remai ning 25 el enents of a conventionalixellular core network 20 are
omtted fromthe figure. The hone base station controller HBSC 303 in Fig.
3 conprises a packet control unit 3032 and a database 3031 illustrated
schemati cal | y as aapteabisori for [Bhdling GRRE.eThe aetahdst 303/ iheispdakettootiter ol
unit 3032. The packet control unit WO 2005/086430 PCT/ EP2004/002414 15 is
a processor fofeRildFlaHgR dpRporameideatifishsesighed tp 9 mabdle glatipnrty ihfecore

Core notwor k. IR dals |feeliter i€ prapann il )il TR idertichie TiRbdssiaii
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identifier nmust be 5 the sane or at |east indicati've o tenporary

i denti filati ontlessirgoed abyedshéndicatiec b€ tho tdmpdhafwideantifithition skiinedrbyMbel
and contained in each LCC frame exchanged_between a nobile station and the

core network 200reseetionk i2onkd a misbile, stathen MY drand romfainenbin ¢achSuEScfriamer

I dentity I MSI is ,not itabl e as identifjer. The | NSI, ile useful for
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identifier is pfemplef Thé TMPackete Ratfulifol qasmifya I}Q%intghﬁl ek efrSthadhleOn

1. Wien the hone base stations 15 HBS 301 are ihdependent entities within

t he unll0censedeomdiawadc @05 inebivahkaBOavdikblate tizbbecita @sitaidvumshiiam in a
connection with a nopile station 1 and with the hone base station

control | er HBSEOWHHK M&%ﬁ@%chﬁiquhﬁoﬁa@ﬁép%a@wmknf ormation will be the
packet path to the hone base station controlling the mni-cell 304 the
nobile station is currently located in. This is illustrated by 20 way of

exanpl e in Fi g this Wagbaid 30B¢ HEUAREEIE sEeRhAHelholkly id6akYRS is Thhbred with
packet path information for the mobile station 1. When the home base stations
15 HBS 301 are independent entities within the unlicensed-radio access network
30 that are able to establish a connection with a mobile station 1 and with the
home base station controller HBSC 303 independently, the packet path
information will be the packet path to the home base station controlling the
mini-cell 304 the mobile station is currently located in. This is illustrated by
20 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 miay 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
25 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.

30 By way of example, mobile station MS1 is located in the mini-cell of home



to TLLI-c, associated with information identifying the hone base station
HBS 301, HBS1 or HBS2. The packet path information may be an identifier
assi gned twotbismstwsoe base station HBS 301 or it may i ndipcatE2bdamonat wor k
address (e.g. | P address and UDP port) mf a packet path for this hone base
25 station HBS on the fixed broadband network 302. Naturally, when the hone
base station is _a transparent access point, the tenporary nobile station
identifier will bsee sigbipad .t Eonsequradkethp i Iossigsedopkhiddrotsle sthiforddgess

and UDP port of mobil e statjon | .itself. 30 B of exanple, nobile
Sration MoL i o OAdEE MADPER: Kl peckiel Do Woreiads O bemosmsestation S 1 in
PCT/ EP2004/ 0024 at.i ; e , obh LLJ igned tqQ
thi's mobile stat oo RePasesdliph RRubicERIRBIERAY. slifody bhe Tl Bfimaics
hone base stati eatioBvE2] TLIIHE i a8 i 03
Simlarly, the TLLII_ of nobile slt gg%%% NBZ%@%;Eﬁg%gﬁngr}aqggg} %gaﬁg?rg%gsgfl
station HBS1 anthabike stitidn S3, I Tobt ienshatd cnhdBe, bakk ktativn ER®2Pped to

hone base station HBS2. The dat abase 3031 is used by the packet control
unit 3032 in the followng manner. Wien a downlink LLC frame is received

fromthe core n L.€ne100 N SSGP- prot ocol, l.ayer)., TLLI |ue is
al so received. ?h%?cq%é? %Pélclgn"ﬁﬁ'egll g}jﬁp@@@% %}t‘fcgr%ﬁt éoéitlélba'@e]\ﬁmlﬁﬁ
usi ng the recei L I : . - Thy opkup retur he
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uni t 3032 forwaous thehBSS@Bpyedcbl Giydhy, agLIq Vdlak idagio Raddiond. thhdPadket
result of the small size of the coverage areas of each hone base station

HBS 3011Phe nunessitradfunid 303 2cesrferms o databasRuwkiupgishretheurdeiveti B Cbnluelas of

a single hone btﬁse statjon ﬁgnt ol.l er HBSC 303 may nunbher thousands. _
Mor eover, this HEMFEFCIEGY ¢ Qs reiHinsy thesmebdlsngatior masket pate fendais
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the unlicensed-radi o accéss ne
frame to that destination.

15 As a result of the small size of the coverage areas of each home base station
HBS 301 the number of mini-cells within a Routing Area under the control of
a single home base station controller HBSC 303 may number thousands.
Moreover, this number may change constantly as a consequence of the ease
with which the home base stations HBS 301 can be added or removed from

20 ~ 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
25 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

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



Enabl i ng the home base station controller HBSC 303 to direct LLC franes to
the particul ar hone base station HBS 301 in contact with a nobile station
M5 1 thuswoears@stdsat the anmpunt of signalling that woul dctirenymesbe
requi red 25 between the honme base station controller HBSC 303 and all hone
base stations HBS 301 is greatly reduced. In addition, performng an
additional layer of nobility managenent at the hone base station

control | er 303ntensmpackeh&affibexcimngeensed-radi o access network need not
enul ate the tenporary block flow nechanismused in a conventional GSM
access network, but can identify 30 the nobile station in both downlink and

uplink LLC fr ' I f 05/ 3Q PCT/ EP2004/002414. 17
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for the period that the nobile station 15 5 actively sending LLC franes.
Thi s cdrr espoadsvely ssmidirad Iyl CofinhespeTihid coniesporrdswhssatiallgoky lilge Sdesividon
is in the GWI READY state. A newentry is -created in the database 3031 by
the packet comtifvn virrk azoghile glatiandsin the GMVEEREARAY statenot enpty, is

received fromthe nobile station. 10 The tenporary nobile station
identifier or TLLI is contained in the LLC frane. Alternatively, an entry

can be registar j i u i i i hi s
o [T ust raten f praty'E SRR BOOR, RAGRE @100 GROARD brSirtafa0ain
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directly, andGPRIVMASiaydnasiRNAdaeaROMNES38G8ned a new P-TMSI, it assigns
the derived temporary mobile station identifier or TLLI to both the logical link
15 control LLC and home GPRS radio resource layer HGRR. The HGRR layer
in the mobile station sends a signalling message “HGRR_REGISTER_TLLI
(new TLLI)” to the home base station controller HBSC to register the new
TLLI value. The home base station controller HBSC registers the TLLI entry
with the packet path to the associated home base station, or to the mobile
20 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
25 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

30 is an uplink LLC frame to be sent with a newly assigned TLLI.



"HGRR REQ STER TLLI ACK". A tenporary nobile station identifier TLLI is
changed when the serving GPRS service node SGSN i ndi cates that a change
shoul d be wadeos/i8hizs is 25 registered in a simlar fashiry/teotddbiishown
in Fig. 6. In this case the registratiors nessage contains both the new and
the old TLLI. Upon receiving the new TLLI value the old TLLI entry can be
del eted. This register procedure can be perfornmed by the nobile station
each time there 30 is an uplink LLC frane to be sent with a newy assigned
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The de-registration procedure illustrated in Fig. 7 can obviously not be
implemented in an unlicensed-radio access network using transparent access
15 points as illustrated in Fig. 5, since the home base station HBS is not capable
of recognising when a mobile station has left its coverage area, or of signalling
this fact to the home base station controller HBSC. Moreover, since periods
of intense packet exchange are still relatively short, it will be more common
for this level of traffic to cease while a mobile station is within the coverage
20 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
235 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

30 the database without modification of the protocol stack of the mobile station a
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HBSC. implemented in the mobile station. When the timer has timed out the mobile
station sends a TLLI de-registration message

15 “HGRR_DEREGISTRATION_TLLI” to the home base station controller

HBSC. The home base station acknowledges the message with a further

message “HGRR. DEREGISTRATION_TLLI_ACK” and deletes the

corresponding TLLI entry in the database 3031. In Fig. 9, the same procedure

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

20
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
25 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

30 maintained by the exchange of keep alive messages. If the home base station



20 Waen the unlicensed-radi o access network is inplenmented using
transparent access points as illustrated in Fig. 5, the nechani sns
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operate a conné&engelaiathn Ehbheatnrdepmihefatabastacifical Iy, the connection,
which is preferably a static TCP connection, is 30 naintai ned by the
exchange of keep alive nessages. |If the home base station WO 2005/ 086430
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been received recently, 1t can delete the TLLI entry fromthe database.
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parts for each processing device. The packet control unit can then present one
or more unique BVCIs for each processing device to the core network. This
15 enables the packet control unit to more easily route downlink LLC frames to

the dedicated processing device part handling the addressed mobile station.



21 Cdainms: 5 1. An unlicensed-radi o access network connected to a packet
service node (200) in a core network portion (20) of a licensed nobile
net wor k, smodooswskdzcensed-radi o access network (30) i ncl wdithgr2a64/@EQ8SS
controller (303) connected to said coee network portion and having a
packet controller (3031), a fixed broadband network (302) connected to
said access 10 controller and having a plurality of access points (301),
each said access point defining a mni-cell coverage area (304) and
supporting, an unlicensed-radio interface permtting conmunication of
packet data between nobile stations (1) located within a respective
mni-cell and gaid access controller (303), characterised in that said
access control4#¥§303) 15 conprises a database (3031) for storing
tenporary identification information assigned to nobile stations for use
i n packet service nessages in association with packet path information

addressj ng saild ABRbinliGesdedtiadiy adkess aketydikatnbeieddbanshoket varvkce 22, An
access network as clainmed in claim1, characterised in that said database

(3031) is adapt e@00birst oo nétevarligroriien ()i afra beensedimebise aeivens. said
association wth at |east gne specific agccess pojnt (301)'for t rage
area in which saiHceBHid-E2de AEF6H n%wpééé(ﬁd%mﬁ@l@g a&r@ca @e@tﬁgfﬁgéﬁas
claimed in claiml aor, 2, ch cterl ' ' i

controller (303)%@%@@6?’@8@%#5&3@@% b Q%%@?ﬁd?ﬂ(ﬂg%%%%&gtr &E&J“g@%"ﬁ on (20)
a packet data hid [ SIRBLAT YoritMdd 1d §AliaeBessi Nf or mati on
of a nobile stgﬁgg%l%ﬁ@ggﬁflﬁérﬁtﬁassoci %t%d | ocati on z?r e%s,s to
retriene the packetroplet hnddidviassa phralitvadfeabosss poists (3 0ilderedhf saedi aowssi | e 30
station and to transmt said packet data nmessage to said identified packet

22 path addr esspoint dofining eevsnirealhwoverage aeai(Fed) and sPHEgASUs ¢l ai m

characterised in at .. o .
unth}?:ensed-radxo interface permitting communication of packet data

between mobile stations (1) located within a respective mini-cell and said
access controller (303), characterised in that said access controller (303)
15 comprises a database (3031) for storing temporary identification
information assigned to mobile stations for use in packet service messages
in association with packet path information addressing said mobile station

on said fixed broadband network.

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

area in which said mobile station is located.

25 3. An access network as claimed in claim 1 or 2, characterised in that said
access point controller (303) is adapted to receive from said core network
portion (20) a 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

30 station and to transmit said packet data message to said identified packet



said access network controller (303) is adapted to receive froma nobile 5
station (1) a nessage registering tenporaryy4dentification infornmation for
said nobile station and to store said new teénporary identification
information data in said database in association with packet path address
information for said nobile station on said fixed broadband network (302).
10 5. An access neihwodlreas. cl aimed in any previous claim characterised in
that said nobile station tenporary identification information is the
tenporary logical link identifier (TLLI). 6. An access network as clained
in any previous claim characterised in that 15 said packet path address

i nformation i s4a MABteRerss nedapds 8s ofaimmiddnanygeeviomsiakisn,(GRtdcteriseahindthit xed
br oadband net wor k 02). 7. An access network as clainmed in claim6®,

charact erised i n YHLECESS feprukatontralier (304} ssadaptgdiaeacesre fremae siehild t o
i nt j i W th id mobil tatian. 8, A
cecs Bothork astain (s RTRARRRIGHNE I naRtaly Mol uulmationtor
°e K ract
sai d access cont rsgld ﬁiob_(l%%éhdrﬁaﬁ@_ﬁ?%ﬁg? Egdqngégggeggﬁﬁag%ﬁg&?ﬁ@{t bn

identification information on receip east one of

said 25 access panfarmagion)datmeh s@idcdarabdsedn kaddifon Rath patleht HatK 8dress
tenporary identifjcation information is no |onger valid. 9. An access
network as cl ai m@formating fonsaigimebiiestation on 3aiddinedbtomdbard nietwotlhé®023ai d
access network controller (303) is adapted to determ ne whether a 30
connection with said nobile station is maintained and to delete said 23

tenporpgy i demd i fALatdcafnbRIGIRE LiAMnkd %gg;ﬂ%ggggeﬁﬁ& RRcteid in shat

determ ning that sald connection I's no ained

network as cl ai meaidimobilastmion teptipsras) Riensi€idation iRRmsRioh RIRE &Smpsrary
controller (303) conprises a timer wwth a predeterm ned count duraI[)i on” and

adapt ed to rest ategiggldink kteatifter 6 LLIpacket data message from said nobile
station containing a stored tenporary identification information, said

6. An access network as claimed in any previous claim, characterised in that
15 said packet path address information is a network address of said access

points (301) on said fixed broadband network (302).

7. Anaccess network as claimed in claim 6, characterised in that said packet
path address information is assigned to an access point (301)

20 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

25 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

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



packet controller (3031) being arranged to delete the nobile station
identification when said tinmer has terninatgg its count duration. 10 11. A
met hod in an unlicensed-radi o access network conprising a plurality of
access points (301) adapted to communicate with nobile stations (1) over
an unlicensed-radio interface and an access controller (303) connected to

sai d access point &rﬁp@kami@mﬁwﬁﬁbniﬁfmid?%ﬁnﬂ%@Q)dahdb de ﬁ?(?ﬁ&n&{ work 15
portion of a licensed-radio cellular network, said net oéll cluding the
steps of: recei vi figfermirpogahst satdnonheatiutm isma lohgerBiaimaidey, use in packet
service nmessages specific to a nobile station from said nobile station,
registering said nobile station tenporary identification information in

said 20 accessnpeint ntroller in.association w.th packet path
information i 33#&’%‘%&% ‘ié‘“io k@ C%@%’?‘@e@@‘%?nﬁharwmse@ﬂhM‘té@ldﬂ@eﬁ%d
inclaimll, furt I j of ., .receiying in said
access control | er&tg{trp)(gcl}%é? gggéé\)}?@gsg%gts@g%&ﬁg% %rgfiﬁtem%ealﬁg&ﬁe‘?%ﬁ?n and
portion addressi rglaptetbt testast apb® Recdist 6ff £Bhdlt 3ai i i
identification inf :(pnati on fr orr?sai d plgff:ketrs ser??%égﬁﬁggﬁg?ﬁ} %flelgtr??tf/llleng a
packet path addredgfiencantalreagta voredaeogrrapoidentifiontisaiidforadtioas sgid mobil e
station, and 30 V\D(%OOS/ 086430 PgTiEP,ZOOM 002414 24 forwardi ng sai d packet
servi ce nessage tRFCKRECHIONRILB03M baingarsanmsidiio daleterihe mehils statissoci at i on
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‘ 11. A method in an unlicensed-radio access network comprising a plurality of
access points (301) adapted to communicate with mobile stations (1) over
an unlicensed-radio interface and an access controller (303) connected to
said access points and to a packet service node (200) in a core network

15 portion of a licensed-radio cellular network, said method including the
steps of:
receiving temporary 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
20 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
25 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
30



updating said nobile station identification information on receipt of a
nmessage fromthe access point identified in association wth said nobile

station idegtidsieg@shon information that said nobile statipeh/dpdefldbidigati on
10 information 1s no |longer valid. 14. A method as clainmed in claim11l or

12, further characterised by the step of setting a tinmer on receipt of a
packet servi ce nessage containing stored tenporary identification

i nformation fromferwaiidessitigiacker setbice asatagn teiat ltasreneiatbcgssipoitther
packet service nmessage containing said stored tenporary identification
information is rédul %éﬂii o ehspsiatign veibh paid regigtareth mghily statiop ideséifisatipned
time delay and delgeting said nobile station identification information

regi stered for sa‘ilfg’ mﬁgﬁple station if no further packet service nessage
containing said stored 20 tenporary identification information is received
fromsaid nobile station wthin said predeterm ned tinme delay. 15. A

met hod Bn an urd.iAcgrsiest Aadiadmad e stimel Mor k2 clumdict shaticterfsed @ thbrsagpdband
network with plurality of access points (301) and an access 25 controller

(303) connected & said fixed broadband network and to packet service node
of a core network ort| on of Ilcense net wor Kk | ar},d adapt ed

cel l.ul ar
to exchange pack&P %@T‘&F%@Iﬁﬁ %é@é‘%lgwt%go&%iog igformatin on yeceiRfer
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mobi | e station V\Qaﬁgﬁﬁé&%ﬂ@&ﬁﬁﬂf&%&%&%%ﬂ m8§11é'§1aﬁ%n4d&ﬁiﬁ@i%naddf ess

on said fixed broadband network for said nobil station, receiving

t enpor &@y i denti frifoahafion inhorlomidromlitior use |n packet service nessages
specific to a nobile station fromsaid nobile station, 5 registering said
nobil e station identification information in association

14. A method as claimed in claim 11 or 12, 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,

15 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

20 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
25 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:

30 said access controller establishing communication with a mobile station



with a network address on said fixed broadband network specific to said
nobi l e station, retrieving said tenporary identification information froma

packet datwo 0Bas806 received fromsaid core network, angcg@hdantiRg said
i th

packet data nessage to said network addsgess stored in association w

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

det er mi ni ng when @siggamnetypdnaddesbon shiddixerbbiaadhahnetvwoki foe ssidanbbiiei s
no | onger maintained and deleting said nobile station identification

i nformati on when Y#9% deternined that a connection is no |onger

mai nt ai ned. 17. | ai A [ U, characterised by
the step of 20 )sﬁrg?% %Wgﬂf&oﬁ%@ {)%%Pg@gﬁ%@ﬂﬁ) ﬁga%éfégé{]ﬁ%eem%c ehé%‘%’é&?e

cont ai ni ng st or ednedsQEROSRICYLiE A8 BLhEBiEAthOOn HhQ &AL heBilE kPMH, mobi | e
station, resetting sard tinmer if a further packet service nessage

cont ai nidng sai d regetehy enponabije stdbon iddntdidation iinfoarnmicingn dsso¢ieten ved
fromsaid nobile gstation vi/ithi n a predetermned tine delay and_ 25 del eting
sai d nobi | e st at "6 pAEHYPHS addicenon srisrieed Bivadbend pemeerkimecit © sadbi | e

station if no furqt@gi gta&kﬁt servi ce nessage containing said stored
tenporary identif § AP ormation is received fromsaid nobile station

within said predetelrimeshiliBRpdfliPdertPication information from a packet data
message received from said core network, and
10 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
15 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

20 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

25 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.,

30



