WD 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 packeW® aws508@8r vi ce transm ssions via an unli censedCTEEN®/BEAESS
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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Background art
In (’]the packet service (Global Packet Radio Service) in a GSM cellular network
packets (logical link control or LLC 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 (_:alled the packet conirol 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 protocol layer also assigns a Tempory Logical Link Identity
(TLLY) 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).
30




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

“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 cotrect 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 inobile station includes its
25 éssigned TLILI 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.
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‘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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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 @ 20b9ég6eRn the nobile station and the GPRS suppayip20R@62424SN
during the GPRS attach and Routing Arga Update procedures. The GW states
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ar eas and the ease with which these can be installed and noved neans that
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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 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

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 conirolling 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 cellular network.

Moreover, nobile stations served by an unlicensed-radi o access network are
connect edwbaodshssaocess network by at | east one dedi capefrpoibihig
connection, typically a static TCP cognection over the broadband network
connecting the access controller to the access points. 5 The conventi onal
mechani sms for routing packet service data between the nobile station and
the core net&opkeniranal heellulat nesworkl. | Moredeeraoeelsite mpatimisk sefved beagons of
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havi ng a packet controller, a fi xgﬁi, br oadband network connected to the
access cont r 6f§ BASYRO Gigndysign ‘&gil%‘?ﬂof 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 stati GIRVIMAR f m@g@@ti ve mni-cell and the 25 access
caontroller. Ign accortc}:g)(%mrv}\ﬁ h the invention the access controller
.conprl@es a datiabaigpht ofrths taboiva probiemisdiens ahichjedtast Bk prebédtenséiddRs i n
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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

220 core network portion and having a packet controller, a fixed broadband
network connected fo the access controller and having a plurality of access
points. Each of the access points defincs a mini-cell coverage area and
supportsr 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 wanehdilsgfsgedi ate | evel of nobility managenment. pl-f/ipBdes/onays t he
access network can actively direct ngssages 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 nmay

ei ther conpr inshiaRaidi tighd bidfibapdpeblerkafddesdsalylths bess pRisorAeHiEPn
with the access controller even when no nobile station is located 10 in

its cover age tlxr mabilestatioay comymirdcates avith thiel agcessansiparie essemtiolly prodidas s or
nodes to the broadband network thafm’si nRI rel aﬁ nessages between a nobile
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enbodi ment ofapél fRym MEEAidedB poidte. dat abase is updated wi thout the s
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 fromthe foll ow ng descriptiaon of the preferred enhodi ts that
are given by Ihgsceess Rﬁlﬂ@%&ﬁwe&tﬁﬁﬁ @Wpﬁﬁ%ﬁm%@e@aﬂilﬁ%cwgﬂﬁggﬁwg@ ng

R T T
GPRS et wor Ky ;R0 MR AR/ 2884 3B e PARAFBROQEEAPAR thansparent access points or .+
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 censedonaeiossgocess network in 5 accordance wth tpergpRsen2i4

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 weenFég.mobi | e sdi@imAitallyd depionse paas oS halGSM eefveill hesdified a
unl i censed-radi o access network in accordance with a second enbodi ment, 15

Figs. 6 to 9 show si gnalddudyg areunkesnsed-nadiolaecess actworkand 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 |l ul ar

- networ k that Sifgort s« el MAOKE, TR R0 QB BaCAREN Bk Rl
" is esseptially divided jiRd &%ﬁh@ﬁégﬁg&tqﬁﬁﬁtﬁ 20 and an access
twork i

_portion 10. The elenents of the core n usfrated in the figure

" include the GPRS support nodes SGSN 200, which may have access to one or
nore 25 external networks 30, such as | SDN and PSTN networ ks and packet and
circuit sw tchegl dpacket ilbstratasetheo signallingh planei hetveaset 8, mobileastation amd t he

I nternet via one or m)rﬁ%%\%t Spay GPRS support nodes N 201. The function
and structure of these e RBFOARIAS\OBUONEE et de UBlieRTRdsradi ackewswn t o

those in the art and w . escribed,in.further. detail here. 30 WO
,2005/ 096430 PCT/ EP2004/%%BQ)%% lg%"%f?g‘éécec%’ﬂ@ a&b@f?@ﬂ"é’é’%ﬁ%i ally consists of
-base st@tion subsystens BSS 10, one
Fig. 5 tlustrates 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.6t09 show signalling between a mobile station and an access
controller of the unticensed 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 iltustrated 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 atywenoswssisst em BSS 10 i ncl udes a base station chaTEBRI0&HI2BBC 103 5
whi ch conmuni cates with one or nore base transceiver stations BTS 101 via
the defined Abj, air interface 102. The base transceiver stations 101
comruni cate w nobi |l e stations 'gﬁ‘él over the GSM.standard Um.radio air
“nterface. It WRERCHSS DA HERHANSCOMINS Ofbase Hetion tbsysteresB SRl ane

depi cted as form sinagle entity.insthg.BSS 10 the BSC 103 4s pfien 10
separate from ?ﬂé”r}%?%slsl S&ﬂtﬁanjﬁﬁl%é%‘e%’ E@“F CopTuy cg‘iehglarr&b&?tzneéglfﬁegies

swi tching cent bt L ;
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i ncl udes a nodbiseestation aabsyitémOBKS 16 inclutieon Bideshansh iconirbBed BSC riokal f
of the figure. Hereinafter this will be described as an unlicensed-radio

access fAet wor kwhieht comnBhicaltrewiibngumen rediase traogeei r stativnsdd B8 eld Ir eidi o

access network portion 30 also.enaple th bile termnal | to access the
GSM core net wolie giitcdn Avandll JBieg BUQHS{% basgefrapsparen Statias 101

t Kk ia | i - adi, o i f : i Lg. l..by.th
bi i r ect 1 onal AP St PrdfleulRinstoR TovkERITaRR) Snded bhorigiin n
does not requi el ORCHH Ye IAMEIABA B [l e BES'RIKahE B 108! fiched
a license fromthe appropriate regulatory body. I'n general, Suc

unl i censed- r addepiceghnolfoghisg dudhgleeehtity Povey BN 10)wse ESE5103 M8 tofbn
range conpared to |licensed nobile radio services. This neans that the
bat t er yi0I | f et i sepavitenivimnl thetBTHs A&l sand may eyegrisatosatedMirtbovrobilbscatiess t he !

range is |low the,un]icenseq- | 0. may be a broadband radi o, thus providing
i nproved voi cesﬁﬁgﬁﬂ’gﬁenﬁ’ﬁg‘déécdi’i(ﬁ-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 econmuni cations (DECT). Preferably, however, WO

2005/ 086430 PCi{ GRERAY (80%8 Ianddrd 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 le: -+ half of the figure. Hereinafter this will be

described as an unlicensed-rauiv 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 comparéd 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 suifable
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
st andar d wpewodisessoa two-way digital radio |ink for shoptrkergeoozais
connections between different devices$ Devices are equipped with a
transceiver that transmts and receives in a frequency band around 2.45GH.
This band is available globally with some variation of bandw dth dependi ng
on the countryBl u@ﬁeodumagnoom utlhsl%d awhigh has whhigh baidweidehamdelosvear %ower
avai l abl e. Each deV| ce has a uni quéﬁ 4 it address fromthe | EEE
standard. Bui FORSYPHEN thaty SARveHHOR d"-\%é‘ﬁmi)@éﬁﬂ%twqﬂs radiso avail abl e. The
unl i censed-radi o access network portion 30 shown in Fig. 1 includes an
access network controller 303 al so. designated a hone base station
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radio |ink prot gg%%?ﬁ%frph I&%&!ﬁﬁgﬁwga&er% ﬁ ﬁ?ﬂ%vqlcgéﬂagpﬁleraggiagal able!
transcei vers Fagh déefcknNBada ‘ﬁﬁi({ue' %-Blt%dﬂl‘é%f%on@?fé}%‘%%%ﬂb@ unc'{u WO‘; f a

,convent i onal GSM base station transceiver e joln

the holfe baseestryption abBSedifitation i4 hieo hoatalase 25 station control | er BBSC
303 enul ates the operation of a conventional BSS 10 towards the SGSN 20 1.
In other words, when viewed fromthe elenents of the core network 20 such

or i on 30 conEi FHICEEBy S AHcHs I5hubre pAtisng0 Mw‘i‘ﬁ?n@ﬁfﬁ% pase
SR et ek e
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 HBS 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 function 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 controller HBSC 303 looks like a conventional

30 access network portion 10.




10 The applications that run on the nobile termnal MS1 on top of the )
public nobile network radio interfaces also run on top of Bluetooth radio
bet ween twe 2005migédse ternminal | and the honme base statiopﬁ%%ﬁ,@%“k 5 The
hone base station 301 is intended to fir a small 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 redyce the, 10 installation costs on the part of the -operator, the
i nterface be?ﬁ]@e@lﬁﬁétlﬁﬁﬁéhatbﬁg’eogt@@ ingppioterminal MS foom tomof the publio

connecti on ptIT BESHPHE RREP Rleacks aBPRus o TP s kS RenEr i brvemmghe. -
i nel ude t hoS g 038 A APSind e 1ERE busd 4RBy A S | ke, Home connect ons

to such networks are I ncreasingly aval subscri bers. Al though not -
shown 3n Fig. 1, the hone base station HBS 301 w |l be connected to a
network term nal giving access to the fixed network 302, while the hone
base st ati on Therhamé bese BREON3BBI mnintéededotonies hennald deniceatigea kabé@iheER of
the network 302 that also |inks the_ fixed network 302 to other networks
such as i nt r &ARAIGhHgetand instadl fee despred dogaitan seeh @sthedioss poean 2dfivet ween

t he hone bas ' BS, 301 a one base_ station control]ler HBSC 303
over the fix%ﬁ%@lﬁ'\lﬂgﬁ( %8?%% argﬂfﬁaracfﬁﬁ thespgbile gretwor. hpﬁ@@ﬁ’érfh@)ﬁt of

t he network . | t I;on_ HBS 301 and the
honme base st tgfx?%nalggﬁ)ter%ﬁ%@aéﬁggﬁ%g& |S|s?]9 p%r‘a gﬁ g?@gﬁ{;ﬁ%l%@rgePgop%&mggﬂ? hat
thi s bnnect iigalifion &S oavihi! of thé | Vi a .
channel . The hone 1base stgtion %ﬁgts 3\3% Pgéﬁaﬁil?g??glgéﬁ%e%Ibﬁggﬁlgtq%t%?ﬁnéto a’

port of a sbpsagpdond3démndsiberhame daseBStion cottdlerBOB nherefore peefesabiifne

fixed network @g}g Tth p(%rét IS, in contact with an intranet that is either
bri dged or 36FPOUSAR 8Hicede CKSUNG, epmnecHon dueviedchy vhe Hixeds netstorks A3di nent

the home basgitple networks might include those based on ADSL, Ethernet, LMDS, or
the like. Home conhections to 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 contfoller 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




- the access netwo

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

connect i owowhisiusggsmone base station controller RBSC 30BCT/Apmogin2on
procedure for a hone base station 301 monnecting for the first tine or
reconnecting to a hone base station controller HBSC 3y is 5 for exanple
descri bed in Europe atent application No. EP-A-1 207 708. Prior to

est abl i shi ng a’stammﬁﬁ 38 htcanoerirddoitbe nedane atilistrestanderdopatociz tsiol as

trol | tation HBS 301 a static TCP t
o oatal i sholh BeHGEo N &4 6seblne ArconHerbuL vilhch osscbise ke NI k|
302. 10 | wig . | t th bas t
301 i not v oubom S A SighealahSoedls K S AP B ot 208 Spndie ST | "
control | er 303th@f£rst ﬁh{@m‘)ﬁ/ ceohiESti t@ﬂ HoMhd 6 ﬁ%&&%ﬁu‘%ﬁ F’Pﬁ%ﬁ@ ago

and ays packets recel ved over the un |cense

interfage to te dxlani;ﬂéei@scﬁiiﬁdlvili lE20Pcan gateht application Nb. tEF—%—Qfmﬁd?GB?m
the nobile station M5 is 15 provided with the necessary functionality to

- establish and l?mrntoaeaﬁalﬁlshmata G’OIC@oﬁhé@tﬁl fmﬁneﬂt@h betiveere tlhraﬁemstlam cstanon

control |l er BBS t Whe
station BBS 30 “ﬁgﬁ%ﬁ%’%% %% ﬂgggﬁggﬂ? E’Bﬁof% a ls@ngﬁrg% DoE.D3s8
unl i censed- radésthbﬁ@lfeﬁ%tv?&h@és& ,exdlﬂenmomﬁe BAABIDATRRE neivolif3ghe hone

base station controller HBSC 303 i ndependently of a nobile 20 station and
accordingly there is Do sign- on procedure. The signalling planes of

Al d h enb
e TTHRSE, b i p@tRRRRe it A et aREE RIS el bl ORI basergrih %gil%inf)ﬁ
has two paral | gl r@é@%&g%?ﬂ asSd ateFéfftﬁg@?C{hé RGBSt W% 30888

conventional GSM rad I nterface the |'e station has 0 I ayer

bel ow a radi csinmp$pyerses IBREﬁubhhty@fsedaﬁb@i\beadc%§pbﬁ1t&o&ﬁéWc@@sscm{a@tl{\@hﬂon
subl ayer SSCS Whl ch al so connects to the unlicensed-radi o subl ayers. Above

the service &SI Mﬁtﬁnrﬁrﬁm@yewels&ﬁsunhﬁmsed-lr@@uocHiteﬂfaw te dine 1BI bdsager ,

the nobilit nagenent er for ircuit swtched and GPR

mobi i ty I'TB}/] a ?k plik anda Yice versa 51 gm%odment the mobile station M3 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

Sy 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 copnection management CM layer with the GPRS session

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




30 (MM and GW) and the connecti on managenent CM | ayer with the GPRS
sessi on managenent SM short nessage service, SMS and equival ent protocols
for circuwvd 20302600/ 086430 PCTI EP2004/ 002414 12 swi t chegyrigpadolijosreiLOOVE
this is the sub-network dependent convergence protocol SNDCP and the I P
application |ayer. The unlicensed radio interface, which in the present
exanpl e uses Bluetooth, is supported by different protocol |ayers in the

two differentswitchedittafiitt Above tHisgis the auBliseieRt dbpeaihp -J;@(@fgeﬁeé bivtocol
provi ded bel ogﬁ?é Bl He oot h aIda taﬁi on | ayer BAL and a Bl uetoot h GPRé)
radi o resourc lgjlé‘r“ Y applicatieRyiayepn Thg unheensedhtadio anderfacecwbichcia the

protocols a fudsh yer GPRS radio resouyce |ayer
HGRR, is supp('ijb[[" tsegt.r eﬁ%ﬁ}glﬂé%%?%gért%(%%’c%l s'uggéxgeﬁd[ llk}lg?i?t;?re%b’f‘ﬁ%@l ?fiyﬁ’é‘; ¢ &VRi nk
Control RLC pdiffwentl ehbydementn dn EipnvienBihwnedth GR 26Le BT R8IWRHE bhidw he

honme base statj,on the BBS,K 10 Bl yetfooth radio | ayer BT, Bluetooth adaptation-.
| ayer %ZL andgé?%g?tg&f]@t@‘ﬁéayqrm apd soBlustosth GPRS rgitRRsaveelopsi BGAR. The -

home base st af} i Al 1.0, resource | ayer HGRR for
ol aying HORR essRicd BENCRER i BRSOl B B meropbpcoliayehe
mobi | e st ati othdVblorAc NGPRS b | debourdBNagsmentriRayer IS 4y '
present for partially relaying 15 nobili ?y mn%géﬁgn%uggé{%t%'colT%ﬁgﬁg.
The br oadbandpaeioegkessentially ntpdadeacthei Radivfipiakt@shid RL t6BRilhfer in a

application part prot ogol above TCP over IP. OSI Layer |  and 2 protocols
are bel ow t he SPRVOHIBE JpSMhaseessanetwierk. holre thadwmst didsenstasion rehkl BIBS hese

proto | aye replicate ove these .the logical |ink control
pr ot o?y and gﬁ@cﬁhobrlg@?t @%ﬁ%ﬁ%ﬁ?o pighen saxet %@)ALeﬂnéthl.emPﬁb GERS
interface i s mdpecsoaedYayeh BGRNRIPpAIRERA THY B5Se ﬂ;ragégt%?ﬂnﬁ‘lﬁ? gnclgdest% .

conventional B S S as_described with reference to Fig.
X-interface pHoueedbPRaysadioi resotecamitydre HHGRRI dor cohyimd GRRNanessages

25 protocol | BbBFeeNAE hoGHRebeser e ot omrales sbbearsbibe stonMaykhome al o
provided at thichifif}! fahAEmbAt RYL R’ R TREVISTelBR for TR gEfERL HM
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 protocol layers are replicatéd. 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. §, the X-interface protocol layers in the mobile sfation 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 Jayer. 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. wOTiees/6ikot erface is supported in the hone basecstertiognoeS only
be the OSI 30 Layer 1 and 2 protocol siunder I P. The protocol |ayers
supporting the Y WD 2005/ 086430 PCT/ EP2004/ 002414 13 interface at the hone
base station controller HBSC are essentially the sanme as those shown in
Fig. 4. Mbilste{age abtbe bomedonspptation fmﬂtﬁ(tléﬁ §EREC aee eswotiely thesame ks ar e
registered 5.in this access network and connected to the access network
with at | eastPgresheniREi®d control 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 ntai ned eveRpbifeaRafidis fbd By (BE AnlieBnded-ralicARededd Refib GlkCare ¥afiterdd
- conventional GSM access network”LLC-franmes received fromthe cor% net wor k
when a5nobi | einsthid heress etworkhendSbdiSTANDRYthet adcess hetevork Switlotat least bue i n
. packet node transfer, cannot be directed to the nobile station, since the
" location of tdrdieaipd cenwebeanmeciienkhysmainbs astatis TOR sonoectimnesstabdished | n

15 order t t.th hes the add d nobi | tation,
her of or e, i OV (66 R STt JbPRAS SEH0th. BT RGN BROCRNE CORPRIon Honed saie
Rout i A ' tHQn. | ' K,
2 singl o hords bIRE B leko g cohfedli B bERRRC PPh SaRAC R SRR

Area. The sn@hfiosivzm ffidid@age!!s in the unlicensed-radio access network
l.arge nmeans that 20 potentially nmany nore hone base stations, or access
pointd0wi || be assigned to a single Routing Area. Transnitting LLC franes
bet ween the hone base station controller BBSC 303 and all home base

stations wit imagoryentionpl M agenss metwetl {-LiGrfranmsoiereived eom theasoye
S g | o e 55 SRR Ss im e GREBES RN Sl Y i3 d Y

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 fo all BSS coverage arcas, 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 enfries for every mobile station located in the coverage area of the




25 accessible to the hone base station controller for storing routing

i nformation that can be accessed with a nobile station identifier,

t ypi cal | ywbh@osiosggnnat i onal  Mobil e Subscri ber 1dentity piympo0ibe4idVBl i s
known by the core network and is typigally 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
st ati on | ocatadicensddreadioveregenaweak otvhether \e00%/ 6 43Gictive. This will
PCT/ EP2004/ 002414 14 unlicensed-radi o _access network, whether these are
idle or activesuliin a mohibitivelyhighisignaling lnag wheelaymebin stitignds petivelyoad
when a nobile stati.on is. activel) xchangi.n acket .data.with the core
networ k. i ncBehaheiBg ket el With&ps St Retsiivknge for raspacke! R Reme
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TLLI . Mor eovewithithe pressmh dnventions therelorerihy homen basrestatipnicengoben SHBHES
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station control [ er BBSC 303 connected via a fixed broadband network 302 to
two access poactivelp extioariba paclsitaerdos niBSigesmaithBE2 cdbd nefek. This can

unl i censed-radi o coverage areas 304 of each hone base station.is depicted
by 20 a dashele geen @d equaealemhiss the poded guhen dhes nyBulepiafiopds iafe MM+t o as
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unlicensed—radio access network: in more detail.

e

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 HBSI and HBS2 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 miri-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
contro! 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 MS | - MS3 | are located in the mni-cells 304 of
these hone base station controllers HBS 301. The hone base station
control | ew0 2638864303 i s connected to a GPRS support nodecHEEe6B3414The
remai ning 25 el ements of a conventionais cellular 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 ias grdcabéor fon ha3@lingeGPRGUrEhadatebaid363byist ivedpic kite ¢lant r ol
unit 3032. The packet control unit WD _2005/ 086430 PCT/EP2004/002414 15 is
a processor fdrobidnaiating T@l!i%sfai‘l’hléleﬁﬁﬁﬁbéﬁségmw |asmgbéd statiost by ghe lvere

Core - net wor k NP rﬁu%fcieﬁ%ﬁe'r i PRI ke %ﬁtlﬁﬁﬁtﬂ@ﬁ%gw r
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.and contained in each LCC frame exchanged betweéen a nobile station and the

" core network 2@re Astwarht2(ofoerc nabdestatidreM $ 1 eardlat ondaiaed Nb iatle I SO Sember
Identity IMSI is not suitable as an identifier. The I M31, while useful for

i dent i fyi ng p&ychangadsheiyeen rrmabile statipncandstheeqane mietwork 26, Wt mentieyed

avai lable to t troI fra recelved
fromthe core aﬁ@?&ba&lﬁ%nfeﬁn fnal &g{’]‘%‘{&%gé‘g%@ﬁ 3?1%&#\@?@:“4@(&%9 S&W&Egﬁﬁo@l}i
i.dentifier is d t f t |on
A VWen the hégnglﬁgﬁa%e%awg%g&ﬁqélﬁ%n%gl x{{&?ir%g}a%@g}% 1?8 EEEH“eS Wthin
The unipcensedorademvaCHsss Rt WOk Ky SRvdildle & eheaPheket @offbRBhitSHod in a
connection with a nobile station | and with the one base station

control | er BBSOVEOB lldefende nedejved frenpthelcete peistorki nf or mation will be

the, packet path to the hone base station controlling the mni-cell 304
the nobile station is currently |ocated in. ThIS is illustrated by 20 way

of exanpl e inyhifis FaafiE R3] #HMIBHENBRBCOMAES iHehtinkf llsuggﬂplg i

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.~t0 this home base station HBS 301 or it may indicate the network
address (e.g. 1P 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 { 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
BBS 301, HBSI or HBS2. The packet path information may be an identifier
assi gned wo 200si0sc4bone base station HBS 301 or it may i ngegabmodhinsfaet work
address (e.g. | P address and UDP port)igof 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

i dentifier willbagestatippdd Consdrpientiyk die PRIN a85icned WOkl - r@‘gﬂr ess
and UDP port _ogrLIt[ge robile station | itself. BOgBy way g?ﬂ@!}&(ﬁéﬁ%ﬁa&?ﬁm I'Te

station M5 | i chise@apped ieethei packeepathdP-adsiresswe 12005 bags4aton HBS1 in

T SO0 0024 A8 RRP s e BRESN b T TR S
303 1 s m & ar P oA, FLALS bs plaBfel Whorfs Baio b 1igS) s adlbonome -
base stadtion HBSbiknthtidieMREL T I-¢c & ﬂﬁpg%(gtfsﬁ&%%g%%i?%i_%%%ki s mapped ’

to hone base station HBS2. The dat abase IS use et control
unit 3032 in the followng manner. Wien a dowlink LLC frame is received

fromthe core ,ﬁ%g)r (i.e. on the BSSGP-protocol |ayer), a TLLI value is
al so received. 3&&@&%5%@ 1§ orfetloby ding pados ool emits36321 44 abas6lléRBkdP

using the recej e search key, This | ookup returns the

TL val ye as. ,t
nobi [ e station f{l‘et%ﬁ Hﬁwnﬁﬁksﬂ%m% isskegeived from tha@opanttmtork gher ol
unit 3032 for d ' Tape.to that destinatiaon._ 15 As a
resul t 1of t hemgﬁmalgfé ggzsgﬁ%? h}ltﬁgotioa&ecﬂagae 22 12350 Frsfbedasthemackeh
HB8 3010t he nuedisirolafit3082- s&F h b Naleb control &f=
a single home baseo station %%n%%ﬁg?ﬂaﬁg%cﬁgggb %ﬁ@%’%@ﬁ%ﬁ@@ﬂ& ucas s

Mor eover, t hi stheustisesh key. &"hh;_ngmlmpnsétamsl&e%o@ilé%ﬁﬁﬁ#@ﬁéﬁﬁg@%ﬂﬁr%ﬁﬁe
with which the hggg base stations HB8 301 can be added or re e rom 20

t 'he unl i Censedglp étmggd ﬁb@ Wke@mntro;. llnit 3032 fOl'WﬁI'dS the received LLC
frame to that destination.

15 As a result of the small size of the coverage arcas 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
I 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
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received fromthe nobile station. 10 The tenporary nobile station

identifier or TLLI is contained in the LLC frane. Alternatively, an entry
can be registered by inplementing a procedure in the nobile station. "this
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: urns a(%gRg mo Q1 1ty m%nagemcnt ayerg(ejl\/ﬂvl is assigned 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- REA 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 beygad®/esdfzns is 25 registered in a simlar fashbgg Sooloddsr$hown in
Fig. 6. In this case the registratiomgmessage 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

25 of state in using an LLC message. The TLLI entry in the database 3031
-assocjated 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




-specifically the logical link control LLC layer is informed by the GW

| ayer when the GMM READY state has switched to a G STANDBY state. The
mobi | e st¥0i2015/086430t hen i nf orm t he hone base station comtT/@bioesomiiat hi s
change 25 of state in using an LLC mesage. The TLLI entry in the database
3031 ,associated with this nobile station can then be renoved since
intense traffic flowwll have ceased. In order to enable the unlicensed
access net wor KO@Y is tmplemanted itikedoae bags HatiosooninelletddBS&sandacksrible

nodi fication of the protocol  sta f the, nobi station_a W 2005/ 086430
PCT/ EP2004/ oogﬁi c Pﬁgkqti%mi §n1t??§32rfﬁn¥le@ei%°{°ﬁ% SRERB- E%lfslé tanes1s Sprted

controller HB i ket r i I g the

" nobile stati oﬁlcr%#?s&ﬁ%ﬁesa?l ?’L’%SF%%[‘}BEESH%?&#S s%eftg\r};les(r%hgh&ﬂ%&g &?én@ém the

. contai ni ng dappbik §8Abn OOpHBREIY € Md0EIdNBe B9RikE What AN T OPfheRrald v it

.. may also be restarted when“an LLC frarfe is 5 transmtted to the nobile
stati ot Whentrahemitisteno hfhe hiohild etationt heWhassdod dimer thawptimdy oonbillee

.station identifier entry is renmoved fromthe  database_ 3131. The_ duration

"~ of this timeraposiasediegppordry epobile niadon ddephlier entnyeis iremoverkfiremnthet he

%%%E&%&wb?@ﬁ%ﬂ%&%@éﬁw ST B EE 18 é%tﬁifﬁﬁq?@h”o |h
ion. T i i _
25 he awn reByAREE AefibiiEmE YV KEADY RAtd et Difoh D TpishATe 1,

mobi | e stati ogefifb@als8 ih!the' S&VHELEPRSsGHRR MIRSEGRN AR cdrimubitatenint ed
AN the nobile station.* Wien the tiner hastined out the nobile station
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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
i5 “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

descri bedvapwsesame illustrated in Figs. 6, 8 and 9 capcfirpsleoped.
However, the access point BBS is al sm not able to conmunicate to the
access network when a nobile 25 station has left its coverage area. The
signalling illustrated in Fig. 7 is thus not possible. As an alternative

t o i npl ement i dejects thater commection hosaintdnanes Atcasdgerha-aoottbeehlreseivEibiecehilg, hone
base station can nmonpitqr the static connection with the nobile station and
operate a corihédd deletethenlbhhepy feundhs dafabasspeci fical Iy, the connecti on,
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

PCT/ EP2004/ 0 o a n [ int.enange nessage h: a, . -,
not been recg%é% Pgegg%@%e? &&}t%acg%ﬁl e gt gg% ﬁ%@q%s%lﬁpﬁyacqor\rgn% Iafeglngle .
dat abase. Wiideaitdaherp n i Sa} ﬁifck‘é i S a
single 5 central q)prrogiggg%r@t ﬁilﬁ%n%??tr%mg$%$%§lg§%g S mfgg%g%%gglil%ea

servi ce can bempdifred|still fothetribyl iniplemieating the patierenhirob ubhes pasieberceht r ol -
unit as a nunber of |oosely coupled devices. Specifically, although the
access poi nt so8seliorRupledidlsvinest | SpeciRpmly aalthnughethe dr¢dsermrintscet home

identifiers t,g nmohile s jons a h ase statjon_controller HBSC can
present only ZSF i e@%@?ﬂd’@@@ﬁﬁgﬁiﬁgrﬁe&)ﬁml 1588, &¢ %B&Swlp%é{
circuit identgdd,er -0t . C Y4 an, then be
control | ed by#({'gl %a}%bggt% tg{gﬁ{lro tgdr:]llie{? H%;ﬁrq‘%aﬁ gﬁegé F&]eon%?é] fgytchg eséj[ '@glcar],__\
|i kewilge be diubsgtemupatitdtolayey BSSGPPakuEl bcuRafienBiRe ISV KoUME E6re ThE
packet control unit can then present one or nore unique BVC s for each
processi ng dawitwerk SGHN)c dEacnBMEL ¢an ffibh deldorerdisidesy thpachetcdortrot @nitr ol
unit to nore easily rouyte downlink LLC franes to the dedicated processing
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or more unique BVClIs 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 Cainms: 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, wsaizgos/ogéd30 censed-radi o access network (30) i nchotEP®oA2BACESS
controller (303) connected to said care network portion and having a
packet controller (303 1), 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 (3 04) and
supporting. an unlicensed-radio interface permtting conmunication of
packet data between nobile stations (1) located within a respective
mni-cell and_said access controller (303), characterised in that said
access cont r §HpERS:(303) 15 conprises a database (303 1) for storing
tenporary identification information assigned to nobile stations for use
-“in packet service nessages in association with packet path information

addressi ng sai d i I i i 1 2. A
§' ng z é?qﬁ%%%%?a‘fdﬁ?‘? iac&%@.s $@tworkl copdestedad hgndieriericl node n

_access netwo aim1, characterised in that said database
© (303 1) is adap{x)ieasbes getirakipdetion {2@adfi olicenkedratotile siteoilgrssid n
association with at |east one specific access point (3 0 1) for the
coverage area unliodnsedrradip dcaetsi nadwerla{IOninchiding anageesszrogirofar 6i8dss

network as clained-in claiml or 2, characterised.in thaj sai access
poi nt cont rol | efoRstd ‘iossa%%‘teé@t‘t"@ﬂf ee }q}’eaqdrsk@rwg%?‘d’a@ e’ tk

Potormatton of Bt + RE BFRRAN ERRLE, PP OB e Rt et o
b1 4030 stat | S O eathe o a1 &
identified packgbint@eBaliy DB6HROCIPEIVERIOAra(B4)and AR pauting anddr ess.
unlicensed-radio 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 controfler (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




4. An access network as clained in any previous claim characterised in
that said access network controller (303) is adapted to receive froma

mobi | e 5 wbahbaaked3h) a nessage registering tenporary i degiidphédlobRiy
information for said nobile station gnd to store said new tenporary

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

br oadband net wophth(&ffi2gss. 10 5. An access network as claimed i-n 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 an revious cl.aim characterised in that , 15 said
packet path a@dzg"s%ccie?ﬁ%%ltﬂg’llféﬁcraém&dﬁ‘é@%@ﬁe‘ﬁeﬂgrE ofharapigrisetinstbat poij nt s

(30 1) on said {j-: 02).. n _access. networ.k. as
claimed in clai %1@?&%8%;5&%??& i g&éﬁ:ﬁ%&r{fﬁé@ éﬁdggﬁg@?&cmﬁﬁﬁ?%aﬁ‘%@?
information i s 3&GELATEVA hR: ea&?gq iAo} drﬁl&;p' : : LAt ] W th
said nobile station. r(8}.jaAn Si%gces niﬂll\%tre%i%s |§%a‘n§§g?ﬁ&g§r?§/mgﬁ§t@f?‘gﬁ)§ claim
characteri sed i saidhaobilsstationanéss stoebaidldesr teh@ihry ReptidRhgsh t o del ete
said tenmporary _identification information on receipt of a nessage from at

| east ‘one of sainfopBater da ipsiit d4tabase)in assbodatian withi paekst path addtebat sai d
stored tenporar identification, informtion is_no |onger valid. 9. An
access network é&f"ﬁméﬁl%g’q G Rebiisstaonemsaid fixadproa pRiwerk €XR)i n
that said access network controller (303) is adapted to determ ne whether a
30 connection with said nobile station is maintained and to delete said i

VO 200§/ 08643 R@Jﬁp&%@@ﬁh@&mg@gﬂw@eg@ ERM DRSO B Bt on

from sai d database (3 03 etermn at s connectron IS no

| onger mai nt ai neakd rbbilé\station eaaporiryiddatifivatibain®emiation e iltefhporary
characterised in that said access 5 controller (303) conprises a tiner

with a predet er Hagieal laduidentfien€Tlghnl)and

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. An access 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 i




-adapted to restart upon receipt of a packet data nessage from said nobile
station containing a stored tenporary identification information, said
packet coMORMMY6430303 1) being arranged to del ete the pobEPBIsb@EI4ON
identification when said tinmer has teedrinated its count duration. 10 11. A
met hod in an unlicensed-radi o access network conprising a plurality of
access points (30 1) adapted tq co nicate with bile stations (1) over
an unl i censed- r EARROTARE Bi%lf@é'@aﬁﬁ%l qryades r%ﬁqmg)apaéqasq &¥3)) eBnnected to

sai d access poinpts and t acket [ Vi node (200).in a core network 15
portion of a | i@%@%&?ﬁgﬁ% Sg‘écfiz?ﬂrgi lﬂlétlﬁf\ﬁ?ll?ngse&%bmﬂ%l“f?gd i ncl uding the
steps of: receiving tenporary information identification information for
use in packet service nessages specific to a nobile station fromsaid

mobi | e st at il An?Abceeoh&iairkng ciamddinlkidimsI, @hh@otdrRBPaf &ay said access
-identification information in said access point controller in association
“with packet pat bonindldem@OBpnomipdiees 4 tigiengvidh alpeedeteromeedcowdsivpgionandl2. A
.method as clained in_claim1l, further characterised by {he steps,of 25
receiving i n saftPRied & sestahupen reseinyt of ek EQlQiBESSARSS Q@éaﬂ‘fgﬁﬂbﬁ id core

"Gent 11 Gati on PRPGPARPURE APt te g ek i Y HuBB e FRN T ng
e o S hCA SRERFEREA S See Aor eesed
packet service irResidgativn Wi @fid tiershao nandased dtspount dutadent i fied in
£§§soci ation with said registered nobile station identification
tinf or k@t i on.
~ 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 information identification information for use in
packet service messages specific to a mobile station from said mobile
station,
20 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:
25 ‘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

30 addressed mobile station, and




5 13. Anethod as clainmed in claiml | or 12, further characterised by the
steps of, updating said nobile station identification information on

recei pt oWoaoomsssage fromthe access point identified ipoTaps@aiosdiion Wt h
said nobile station identification infsormation that said nobile station
Identification 10 information is no |onger valid. 14. A nethod as cl ai ned,
nclaiml | or 12, further characterised by the step of setting a tiner on
recei pt of a paclewastingiseid packshgmvicomensagnty Seat dehst baepocass point
identification inforpation froma npbile station, 15 resetting said tinmer

if a further packéeptifiedn awogttionguith spiddeaistged mabilessiafionidestistlioy

I dentification i, form%tion Is received fromsaid nobile station within a
predeterm ned ti OFH R and del et ng said nobile station identification
information registered for said nobile station if no further packet

servi ce nessage containing said stored 20 tenporary identification y
informegion i 93r&qeeted akcdiheerl id JraiRl | Bos 12! fikther hiRicterikat bythedripgr ni ned ~
time delay. 15. A nmethod in an unlicensed-radi o access network conprising a
fixed broadbandefietwork with plurality of access points (301) and an ’
access 25 controller, (303; connected to said, fixed broadband network and to
packet service ‘H?fﬁ’émtgfsa erfbatign idepatieatinn wiounatieibar seraitAl@ cel | ul ar

Q?Lt“féﬁsh?g? S B e T av“xﬁi%é@?%h;rt s,
communt cati on i THIe fdnFicaliB inmaiOh Bk o BERSRAR SAMORINERI NGRS |58 "7
usi ng B) net wor k imdicknesttoroR malofight ¥4l .br oadband network for said nobile T

station, receiving tenporary identification information for use in packet
service

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 inforiation 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




-messages specific to a nobile station fromsaid nobile station, 5
registering said nobile station identification information in association
with a newomnis/msegness on said fixed broadband net wor k spgerfdiogobhossai d
nobil e station, retrieving said tenporsary identification information froma
packet data mnessage received fromsaid core network, and 10 directing said
packet data nessage to said network address stored in association with

sai d tenporary i BEREpRcENPIoRtdrasensaid dixed dreadhandmeiwarka forcdaid mebilen
claim 15, furtheg ﬁharact erised by the steps of-, said access point
controller deterﬂ‘f1 ?I?rg when a connection established 15 with said nobile

station is no | s Ry | . .ot | [ |Le.station .

i dentification ?%?givrﬁg fl;e(ﬁ}jinﬁd \kﬂgldl%? ﬂlﬁggﬂ(}i@ iedrfrgf?l?l%gg} ﬁ}a%ﬁi quﬁé’ﬁﬁfé‘?ﬁs%‘ﬂc? S no
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- characterised by the step of 20 setting a tinmer on receipt of a packet

servi ced nessage ksgittering segd shabibristatiempidensifizaiiote itfofiatidh om asdakRtigat i on

.froma nobile statjon, resetting said tiner if _a further packet service

" message cont ai ni WihgaRdWork addigss engaiddixed breadhandoagtvenk spedifiode said i s
recei ved from sa%l]g ggb{algfe) station within a predeterm ned tinme delay and 25

del eting said no P g fon i dentification information regi stered for said

nobil e station i : ; t: ' ' ini |.d stored
tenporary ident iI;eitﬂgé;?lﬁ% %ﬁﬁ'&ﬁt&%&%&?g%&ﬁéﬁé@@g {I@@g&%ﬁg mofg&gﬁc#] #f%gﬁef gétgt ation
within said predebejageneckivédfodesal corPnetwork, and ,

g 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.
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