WO 2006/078627 PCT/US2006/001551 [00011 METHOD AND SYSTEM
FOR SYSTEM DISCOVERY AND USER SELECTION [0002] FIELD OF

iINVENTION [0003] The present invention relates to wireless 006/001551
WEAM R tions. More specifically, the present invention rdiSted Yy o

network discovery and selection in geographical areas wherein more than
a9 lcellular AABTAGIEEED BWHEREsFEahHWHIEM AN SYQFHRY available.
10004] BACKGROUND [GBSP1UNE 8w FE@Ss communication

systems are well known in the art. In recent years, widespread

(Agployment of different typesmof netwankshasrigaulted in geographic
areas whergjn access to mor%,than ne type of network is available.
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camBaicHtcE gube saviiatewireless local area network (WLAN)
standards, and cellular technologies such as Code Division Multiple
Access (CDMA), Global System faor _Mobile communications (GSM), and
18R Heral Packet Radio System rds. Communication via
[Emeh stand@ited ratdreddesascarsarumeiiioationtenad arantildwions: in the
21yhish can communicale via mose fan.one ommuniealion. siendard arer .
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addition, a communication device that supports multi mode functions
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compliant wireless local area network (WLAN) standards, and cellular
technologies such as Code Division Muliiple Access (CDMA), Global System for
Mobile communications (GSM), and General Packet Radio System (GPRS)
standards. Communication via each standard is referred to as a communication
mode, and devices which can communicate via more than one communication
standard are called multi mode devices.

{00086] However, existing systems that support integration of two or more
network access technologies into one device do not provide inter-working
hetween the different access technologies. In addition, a communication device
that supports multi mode functions does not, without more, provide the ability to
determine which access technologies are accessible from the device’s position, or
the ability to assess the desirability of the different access technologies available
at the device’s position, and ‘choase the best technology available.

[0007} In a known approach, a multimode handset can turn multiple radio

modems on and scan available networks, frequencies and cells for each radio



at the device's position, and choose the best technology available. [00071
In a known approach, a multimode handset can turn multiple radio
modems on and scan available networks, frequencies and cells for each
radio -1 access technology. However, having two or more radios and
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power and system resources. Also, this approach does not discover the
SCAnyE; i EEY HOHIIMISUBREE dcH Sl e aMERE kT BRIVES BRBCISIHR Preterres
A}sep%%o%é:{%%ﬁl dhuis hetssis,adeat forcvalvaling and Selecting avaiabie
preferred network from among a plurality of available networks, without
netwil, [nitdtichoofe the priveaet [B009IKSUMMARY [0010] In accordance
ith a first ct.pf the presentinvention, t IS, Rrovi a wirel
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netw(ivk Hjate\dceoogndiguresl ity exchangélkandeveksretatbdunfirmiatiomtions of
messages, the exchanged handover related messages include an MIH
SWité message, a link detection message and an MIH scan message,
the MIH switch message indicating that a handover of network links is to
{Ooogi]performed and the link detectign _message indicating that a new link to

the p
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etwork has been detected and” & Mifstan message indicating that a
[00 189anning ofnebdeidints=t-he Parermped:virengintag.axchangesh, there is

handover related information includes information relating to operator
Provightity 6174 EBvETRISERNIAC IoEAtioN He WO ity dieiviee poBBYlia
inde¥ath HENVOHeaRaRIltiag fhe Mikkdeviceds canligyeddg.exehange, ¢ over

information with a medium "access control (MAC) and a physical (PHY)
relatigder BHPROWERY. (0029388 Gccoffan SEWATEESEcohidagises thepéaited

mesRiQUded,aymethod fRfuse Ry wirglessransmifl feceive unL WTR . o
and Ca?rT iI:\)/r{ll’silingscan message, the MIH switch message indicating that a
handover of network links is to be performed and the link detection
message indicating that a new link to a network has been detected and
the MIH scan message indicating that a scanning of networks is to be
performed, wherein the exchanged handover related information
includes information relating to operator identity of a network, network
location, network quality of service (QoS) and network capabilities, the
MIH device is configured to exchange information with a medium
access control (MAC) and a physical (PHY) layer of the WTRU.

[0010a] In accordance with a second aspect, there is provided a
method for use by a wireless transmit/receive unit (WTRU) comprising:
providing a communicative coupling between the WTRU and a first
network using a first access technology; receiving MIH information
including an MIH switch message, a link detection message and an
MIH scan message, wherein the MIH switch message indicating that a
handover of network links is to be performed and the link detection

message indicating that a new link to a network has been detected and
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providing a communicative coupling between the WTRU and a first
network using a first access technology; receiving MIH information
including an MIH switch message, a link detection message and an MIH
scan message, wherein the MIH switch message indicating that a

the MERdQerOhResadk inks is tolbe berfosmes anddheslink-detaelians to be
message indicating that a new link to a network has been detected and, -2
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information relating to operator identity of a network, network location,
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includes a method and apparatus for facilitating mobility handling across
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services available on those networks, and selecting the most appropriate

appaarafidble fadibtaicuessebdinolegyl]idependisoheperameressisinadogies

_.selvice requirements, ayai vices, locatjon and policy settings, . . .
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served by both a WLAN and a cellular network; [0014] Figure 2 is a block
diagram of a dual mode WTRU;

[0011] BRIEF DESCRIPTION OF THE DRAWINGS

[0012} A more detailed understanding of the invention may be had from
the following description, given by way of example and to be undersiood in
conjunction with the accompanying drawings, wherein:

[0013] Figure 1 is a diagram of a wireless transmit/receive unit { WIRU)
located in & geographical area served by both a WLAN and a cellular network:
[0014] Figure 2 is a block diagram of a dual mode WTRU;

[0015] Figure 3 shows handover of a communication session between a
dual mode WTRU and a correspondent node (CoN) from a 3GPP BS to a WLAN
BS;

[0016] Figure 4 is a signalling diagram showing network initiated/WTRU
controlled system discovery:

[0017] Figure 5 is a flow diagram of a method for discovery of integrated
and other services across a plurality of available radio access technologies;

[0018] Figure 5A is a signalling diagram showing system: discovery and

access of a dual mode WIRU;
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[0015] Figure 3 shows handover of a communication session between a

dual mode WTRU and a correspondent node (CoN) from a 3GPP BSto a

WLAN BS; [0016] Figure 4 is a signalling diagram showing network
Wﬁﬁ?ﬂf@ﬁWTRU controlled system discovery; [0017] Flgure%stj(és%ﬂjj\ﬁ(m]i‘:ﬁ1

diagram of a method for discovery of integrated and other services across
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sianalingsiaaramighowing system discovery and access of a dual mode

WT U -2a n¥y0 2006/078627 PCT/US2006/001551 [0019] Figure 6 is a
B élagra B SR et fbr BighalAinfovs sipgrian oy stenstiiet doesigaiiling

{ﬁ@ﬂ@iﬂﬁgmg@ﬁeﬁawﬁe}h@m@f{aﬂgdwam of a method for signalling
when Pisign.a thgmtic ion fails; and 0021 Flgures 8a and 8b are
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EMBODIMENTS [0023] The present invention will be described with

the drawing figures wherein like numerals represent like
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mmess traﬂﬁ{altﬁmwe 1&1*3\&11(%}[ RMIIHQUQG&%@ RAEAMILRD-LR R USChne

E)rrln%n QUE mobll tatlon MS), flxed obile subscriber unit,
ager Borany other type o? crl‘tewc 36%%11%56 (i%'@rﬁ s tha Qughgut.
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iasldeertns innQIUTHIRAIOA ase A AN Noat B Sle: ORI station

access point (AP) or any other type of interfacin awire
MRArdamb At Teeizls s piaee HniBneion Mandesher dppardtdsvardcapable

ohefleestsd®lin a wireless environment. When referred to hereinafter, the term
base station (BS) ineludes but is not Hmited to a base gtation, Node-B, site
controller, access point (AP) or any other type of interfacing device in a wireless
environment.

[0025] The present invention includes an apparatus and methods for
assisting in mobﬂity handling across different wireless technologies by efficiently
performing network discovery, determining services available in discovered
networks, and assisting a WIRU in selecting a preferred radio access technology
from among a plurality of available radic access technologies, depending on
parameters such as service requirements, available services, location and
network policy settings.

[0026] The present invention enables a multi-mode WTRU, such as a dual-
mode WTRU that supports both a cellular network and a Wireless Local Area
Network (WLAN), to turn off WLAN scanning while the user is connected to a
cellular network, thus conserving WI'RU battery power. The cellular network
indicates to the dual-mode WTRU when a WLAN is in its vicinity, and that it
should start scanning for the WLAN. In a preferred embodiment of the present
invention, the cellular network is aware of the geographic locations of the

WLANs located within _its service area, The cellular network also tracks the



assisting in mobility handling across different wireless tech_nologies_ by _

efficiently performing network discovery, determining services available in

discovered networks, and assisting a WTRU in selecting a(SEJreferredﬁ}r(;';}g|_(Jg1
Wgc@gg@?@&ﬁnology from among a plurality of available radi QEEE6/00LSS

technologies, depending on parameters such as service requirements,
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it l0atens Bf Ly located within.its service area, The
cellular network algb t’%cks the%ﬁ?i}I %%gg&%;g@%&ﬁscwew procedures. In.a
Peiprd oRgunent thesribHer e awrkrus $aRSUsstvatodad i BELAN is

asdeEEdsieinedhedacatianiof ﬁ]ﬁs\/ggﬁbﬁ&ygﬁﬁﬁ'@&%ﬁpgg@ver in the
' sDaI Geograghical rea De?criptions or Global Positioning System

LR ThaHTS R BEER Bh the Ll dnlestndiectetvinetese bp the
thidulecationswkthe NiloAN semprtheiiogition offfeeriWIRY, dhewBAWakystem
et can determine if there is a WLAN in the vicinity_of the WTR_’U_. If
so, the cellular network signals to the WTRU that there is a WLAN in its
OR%thy. TheerreU terBeridsalvinade TREREABProvediresmimanicate with
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H}f%%'\ée‘iﬁ%“ S@ﬁoxgﬁ&nunicaﬁon services are provided within cell 130 by
3GPP BS 140. WTRU 150 is initially conducting commumications via a wireless
connection with 3GPP BS 140. In accordance with the present invention,_ when
WTRU 150 moves into the WITRU service area 116, WTRU 150 becomes aware
that a WLAN is available, as will be discussed hereinafter. WTRU 150 discovers
what services are available via WLAN BS 120. WTRU 150 then decides if it
should handover its communications from 3GPP BS 140 to WLAN BS 120. If s0,
it initiates the handover.

[0028] Figure 2 is a block diagram of the dual-mode WTRY 150, WTRU
150 comprises a 3GPP component 240, able to communicate with 3GPP BS 140
using 3GPP communication standards; a WLAN component 220, able to
communicate with WLAN BS 120 using WLAN communication standards; and a
media independent handover-handover (MIHHO) component 230, associated
with an MIH function. The MIH function facilitates the discovery of available
networks, determines which among a plurality of available networks is the

preferred network, and facilitates handover from one network to another.



[0027] Figure 1 shows a dual-mode WTRU 150 able to commun_icate with
both a WLAN and a 3GPP network. WTRU 15.0 has ju_st moved |nt(_)d .
WLAIQ_service area 110. WLAN communication services are provided
WRAMKAWHEAN service area 110 by WLAN BS 120. The WLAKSENIE Hred!
110 is encompassed by 3GPP cell 130. 3GPP communication services
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2006/078627 PCT/US2006/001551 [0029 |gure%r|sa E ﬁb
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rRgeateush tw e BOHRPBEATNO dhid GodiRaRoA patepdialeternateiedicated
M”@%@%@é&%%@ WTHY ]lﬁga.an% 150 reads the system
information and determines whether handover to the WLAN is desirable. If s,
WTRU 150 initiates handover procedures.

[0030] Information used to determine the position of the WTRU 150 can
include information derived from triangulation, Universal Geographical Area
Descriptions, GPS assisted methods and the like, In addition, the 3GPP system
can allocate a specific Temporary Mobile Siation Identifier (TMSI) space for

routing areas, location areas or service areas supporting WLAN services.
Alternatively, the WTRU can use the radio frequency (RF) signature or
fingerprinting to determine the availability of a WLAN system. In that case, the
WTRU establishes a relationship between the 3GPP radio frequency channel
signature of a channel placed at a particular location within the cellular
network, and an underlying wireless land network such as a WLAN, which is
overlaid by the 3GPP RF channel coverage. This relationship is used to flag the
existence of the WLAN network to the WTRU when the WTRU ‘detects the



300 is shown in phantom, comprising WLAN BS 120. Additional network

components (not shown) are also typically located between WLAN BS 120

and CoN 300. In a preferred embodiment, the 3GPP network maintains a_
WEALIBALE%t the locations of WLANS whose service areas OR}%HHBZ%GQWI’??}

and tracks the position of WTRU 150. WLAN component 220 in WTRU
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LAN. The information can be sent in a dedicated message, in
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ingerprintj ermine the availabilit LAN system. In_that case,
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valiarsnebiots anthan Wodadying wirelessiand DRIwek such asa o the
WLAN. which is overlaid by the 3GPP RF channel coverage. This
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METklek vitanrifaei Vi TR WeRTES shenSi¥VED 2006/QiiR0¢ hether a handover to

eig! [ . This information is
E)leCW%%O 2? /09%]}1%%2% r{%%gggeed’o Qﬁ'& Eﬁlgggtyo&ewzgdlss éﬂiggnformaﬁion to
eptinada abase within the
its MIHHO component 230. The WTRU 150 then scans for the WLAN 46 in iis

vicinity, Alternatively, as shown in phantom in Step 2, the WLAN component

220 in WTRU 150 might execute periodic scanning, either continucusly or when
prompted by system information received from the 3GPP component 240,

[06032] In Step 3, relevant WLAN system 46 information extracted from the
information sent by the 3GPP system 44 is forwarded to the MIHHEO component
230 in a message herein designated a LINK SYSTEM INFORMATION message.
Alternatively, as shown in phantom in Step 3, information gained by the WITRU
150 during periodic scanning is forwarded to the MIHHO component 230 in &
message herein designated a LINK DETECTED message. If a WLAN is
accessible, the WIRU 150 detects the WLAN 46 beacon frames. The beacon
frames can be used to identify handover-specific information, such as whether
full or partial Media Independent Handover Services are supported (e.g., as
indicated through a specific 802.21 flag broadcast on the beacon frame or the

like). Beacon frames can also be used to indicate other services available on the
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WTRU, and can be dynamically updated should the relationship be

modified. [0031] Referring now to Figure 4, a communication session 40

is shown in progress between a dual mode WTRU 150 and a
WESHE43Btdent Node (CoN) 300. User data flow is in progré§d ettt
" the"WTRU 150 andthe CoN 300 over the 3GPP network 44 comprising a
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dadigSesHE TNEB R Areremis iy me e%ﬁ%et‘r%/eﬁ‘;}‘} A4S shown in
I@H@gggg‘)i{m@;@pl@ﬁfg@@eﬂﬁﬂg gained by the WTRU 150 during periodic

scanning is forwarded to the MIHHO co i Ssage-hereinnd
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WLAN beacons. WTRU 150 executes the scanning procedures to find WLAN

networks, step 510. Scanning can be either active or passive, and can result In
more than ome WLAN being discovered. When WLAN beacon frames are
detected, WTRU 150 determines whether MIH handover information 1is
supported, step 520. If so, WTRU 150 reads its content, step 530, MIH specifie
information is set and updated either manually or dynamieally by an MIH
function residing in the WLAN access network (AN). Any MIH information
found within a beacon frame (e.g., system operator identity, W-APN, neighboring
maps and system capabilities) 1s passed to the WIRUs MIHHO component 230
through a message, herein designated a LINK SYSTEM INFORMATION
message, step 540. The information is processed and WTRU 150 detgrmines that
the WLAN system is a suitable candidate for system access, step 550. The MIH
function evaluates this WLAN with other available access networks (ANs}, and
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full or partial Media Independent Handover Services are supported (e.g.,

as indicated through a specific 802.21 flag broadcast on the beacon

frame or the like). Beacon frames can also be used to indicate other
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WLAN 46. The handover-specific information can be updated either
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gée ect%kne .%Zgﬁégﬁ?ﬁ%ﬁﬁﬁ%%%%% oﬁegn dlgvgﬂ%l’e{éh@s}gﬁ%\ﬁe T Scan
Paseerafloas criteria such as system operator and known WLAN

RS 46 GaRARNINEE ANChAS AR OF SPrise {RPR).HR1R Eﬁ?e”%?fiﬁ&ovgith
sgﬁed and the like, The MIHHO component 230 determines the preferre
¢

BTAES 1OF R BVEH ind HiigeeranibAR s temicers Sigjeseadigra can
inggsadixteartite designaieath Figﬁ‘é&lmhhﬁiﬁﬁ?ﬁsﬂﬁa. %ﬁquggec%%ﬁmm
trol (MAC) layer to request handover related actions.
@fgf%ﬁg%?;o ggﬁpﬁécé‘#é%’sﬁgv%in%} &Péc%%%%%ﬁﬁ@@ra?&%sﬁ?ﬁfso et SGPP
é@ﬁb@@%@éms@ﬁmmwmma@eomiwm tectreolofies A¢hesginiso
1beMUNACCompRnent AR0-RIRR MW IR JRQSGERNES SYFIR @f%’éﬁ%ﬁ%;s'gghe

via_ WLAN beacons. WTRU 150 executes the scanning procedures ofin
IR drtatvame vethen 8V BEnfgease ainvatigetveleved afsworiema.g.,
leasicres plicinimorertHan ore.WkAbkheiRg BisconetedoMYeWhAN L specific

] determines whether. MIH
lﬁoer%sc %Haftr arx%%lsdg‘r?epe(glea 1%%‘15@%559 S]f.ISC?l as netwog& capabilities available for
andover informatfon IS
this particular user or user class.

[00386] The AG can also determine the level of service that the WTRU
requires based on the NAI that triggered the authentication procedure, or based
on the authentication procedure itself. Even if authentication procedures fail for
a premium level of service, the AG can determine that the WIRU can receive
basic services. If the AG is not able to route the authentication request, it can
respond to the WTRU by indicating available AAA servers where an
authentication request can be routed. If the WIRU determines that none of
them is suitable, it can decide to return to the scanning phase.

100371 The AG can grant access to basic services (e.g., Internet service) or
access to a portal that can provide WIRU 150 with further information. The AG
can also choose to provide a default Packet Data Gateway (PDG) address. If this
is the case the WIRU can decide to connect to the default PDG. This procedure
can be automatic, or can be based on configuration parameters within the AG

and/or the WTRU. Alternatively, access can be denied.



supported, step 520. If so, WTRU 150 reads its content, step 530. MIH
specific information is set and updated either manually or dynamically by
an MIH function residing in the WLAN access network (AN). Any MIH
WIRRIAHEIESH found within a beacon frame (e.g., system opertoflieRMeRpPLS5!
W-APN, neighboring maps and system capabilities) is passed to the

WOERY's MIHHO Gempanent w30, thiughwdnassadenhereitisesignatefsem

LIN STEM INFORMAT. ess , S 0. The inf ationis .
CARERie 1 AAPPL D) 155 SRNG MTE  BI SHLA AR Gyt A 150 using
sUitEhle SARIIBM IO SR IatSess sstep. S0 MigiMit cfionctioy determine

uates thi j ilable n S s), and -7
%% 2%%5/%973%%@%1%%5% 3 0 53591 ad%%%ﬁ%e@%thﬂﬁﬁeﬁ?d RRpe
QEpmeoTRAMIPeHEFC A8 P gdishantResrreatn reniticss Seatichemithceess.

mg.p&ierfﬁ@ttﬁw I\fib@raib@ ﬂisiw%%h W\Aée&@B)L Huoughia %HH?%'%{AB%H ox the
e e e [er, ste . SPecClIC authentication an
B S s i B i o o ER L GTRHPs eter g that
880 patheriticatiooddedbbyithE xtefisibistdntenticatidn Rrptesoksventernal
. i iti th RL) ,scannin
ANAAR Sl kbl Benoledil 1 AdHopig M ATRY SaRg,

when prompted by a 3GPP networ an s¢can when

sokbersawnnpobatosing VAN i miessss; WTRU 150 provides the
Bgﬂ?‘@!N with g«;@iﬁ%ﬂl?ﬂ( @%%%Qﬁ%%&ﬁ%%@%@#ﬁ%ﬁ@&%ﬁ%m and
atew. an tri sible Authentjcation )
%%‘r%%@ﬁfﬁﬁ% W&&?ﬁ?ﬁ%ﬁﬁ&bﬁeﬁﬁ%{ AP R AP QL aHEatRssiection
ﬁr@d\‘/ﬁaﬁﬁlglﬁﬁ@x&mtk&mm@é@pmﬂmhﬁ@?ﬁbt%thﬁ@ﬁsaﬁ@hto find & WLAN
Auibarization. and Ascounting, (AAA):gerver; Ttﬁg 350 i e
messages to other servers to provide services. The can use ﬁe

ThaeterniHéldermetirTRS sspnetiefreard phrteulic VAR sdhficesads its
@ HterRASIQIHPIGBIAD $eriaetide NALEARAUSQRgUSE LIRS anually or

essaqep Lo speclic ot hal prayidg spggalzed Sevies SUen 25
information found within a beacon frame (e.g., system operator identity, W-APN,
neighboring maps and system capabilities) is passed to the WTRU’s MIHHO
component 230 through a LINK SYSTEM INFORMATION message.

[0040] In Step 2, the information is processed and the WTRU 150
determines that a WLAN system 46 is a suitable candidate for system access. As
a result MIHHO component 230 orders WLAN authentication and association
with a message to the MAC layer, herein designated a MIH_SWITCH message.
[0041] In Step 3, WLAN specific authentication and associating procedures
are executed on the chosen WLAN system. The MIHHO component 230 informs
the 3GPP side that handover is imminent.

[0042] In Step 4, the WLAN access gateway (AG) MIHHO component 500
triggerse WLAN 3GPP authentication and authorization using the EAP-AKA
protocol. The WIRU's 3GPP component 240 uses its assigned Network Access
ID (NAID to indicate to the WLAN AG 46 its associated 3GPP AAA server.



this particular user or user class. [0036] The AG can also determine the

level of service that the WTRU requires based on the NAI that triggered

the authentication procedure, or based on the authentication procedure
WRSGSERFEH if authentication procedures fail for a premium [EvELSEYEEALE!

the AG can determine that the WTRU can receive basic services. If the

PISRSFIG At serulindmbiersichtishmentiestait (RSed @apORH f0alGarries

Wﬂi@ g available AAA servers where an authentication

st canﬁ?1 éouted If the WTRU determines that none of them is
Sble, it cdh ESIE-10'POTLMESRTE caipmitisaiion, [00B EliThe AGicanthe

W%Uamgémﬁmslmsﬁwmﬁﬁ fHEe AR SEIVISEX ¥ 3FGESS to a portal

Mﬁaﬂ pror‘q RU 1 H;(further %‘ormatlon The AG can also
choose to provi defa & DL CSER S BN Herd sEhAm Higstem

Jiserzegnstrile mmmzbd@meeemke@memrmﬁmoﬁ%xﬂﬂwhm a

Hreeduenea al t e fi
s%a ameters w%w%? thgtquQé!al§ gﬁé}/gﬁ@%ﬁ%_r %t%ﬁ\%r{l\}% 85&% Bppend

SRR CaRARIG S50 & PasEeT I B5Te ABHEED E@@Eﬂﬂfﬁn&@ﬁﬂcﬂhrm@h 8

Mmhsmmmnlmmmm sxﬁ%ﬂg@apﬁﬁé't'mmﬁeﬁ&%ﬁﬁhﬁt 230

ﬁ% e MIH functlon [ WTRU O using a LINK SYS
INFORMA Thesdads Ifhe {BtdheiRBstaTat ifermetion

RHGraSFalgetors et mgnafv abalbaéﬂawi;sAwanmntm@f Sysiem aemém%t.@.[l the
;AN ndition for stem access. E.g.
SE’ ierade ﬁ%aﬁ@géfﬂ?fer&ﬁ A %8 el 520 e \/1§|P:B?§ %r%(%date

em operator is barred; a neede VICE 15 AOT :
‘%56‘5511%9 Biti G ResEyaL RriEAbRRG Ret PHNE N fubit onedeigemines 610,

Tha (VTS ﬁmauma&ﬁ@r@wmnm thedfesrmation $ervice 49,99 ﬁg%‘hﬁ% step
6F‘Gernal configured requirements, then the MIH function orders the AC
ayer to return to the scanning phase using a MIH_SCAN message.

[96630] FiguFéssiteis Zesignating diagrdiashowisighsyise R SiS0VENY=aA0yhen
system authentication fails. Referring to Figure 7a, the MIH function has
determined that communication via a discovered WLAN is desirable, step 710.
The WIRU MII—I_ function ftriggers authentication procedures by sending an
MIH_SWITCH message to the MAC layer, step 720. The authentication
procedures can include using wired equivalency privacy (WEP). Note that in
order to determine whether the user requires further EAP-AKA authentication
that will allow access to special services {e.g., 3GPP Internet multimedia service
(IM8)), the WTRU ean use a specific WEP default key. The AG can use the
default key to determine whether to proceed with EAPOL authentication, or
whether basic Internet access can be granted,

[00486)] If authentication fails, then system access is denied, step 730. This
can occur, e.g., if WEP authentication fails, or if the NAJ provided does not
resolve to any 8GPP server. The WTRU can then return to the scanning phase,
step 740. Alternatively, if the NAI does not resolve, the AG can direct the WTRU
to a local server for further processing, e.g., to provide basic services. The AG

MAC can provide the MIH function with information regarding the key that was

-10.



access by a dual mode WTRU 150. In Step 1, at power up or system
reselection the WTRU 150 executes scanning procedures (active or
passive) to find a WLAN network. When beacon frames are detectegl theé._’1

WORPRAGTBEY first identifies whether MIH information is supp&ftéd’aiidPeo?
the WTRU 150 reads its content. MIH specific information is set and

bptated e araens er- dihediBaifrnstion aeodtenevrerMbl ki Based
oRmpRnalihen. Ay W@@”f@ﬁmﬁ‘gowﬁw%‘&‘éﬁﬁﬂt&&&%&:o” frame (e fther
sxa:tle .ogterator identity, W-APN, nelghborlngvmaps and &ys em - -
%apaegl%fﬁeslfll% DEOCEABES (HES T RREEPS9%h 19D GO pUatntRs0 ith iduglecantext
WIRK 88T EMNEOR MATIG M Ressags: iﬁ@%%ﬂ@e_ﬁtﬁ@.tzh ,ﬁtaawt here it is
j ion i : d and the WTR 0 determipes that a
ggisgt%ﬁr%@%%@g%% g%%%ﬁ?egeggn I gfeq?6$es%§r%r§él§ BURRHAL o it MIHHO
Sfidonent X3dsiiders Withetaeatientipatenians: associationmtdt) ahe MIH
- essagetiohadAC lavel.heigindesignaled é‘tjc\éé'ﬁg?@v‘égc H M&SS308p 0L
E{O%l In §te 3, WLAN specific authentication and associating
p“}oceé%ﬁ:?eéo r%rg%hﬂﬁ%sd B En&%noddre Ms%mpmwﬁm@:t as an
UThpsieht28einiantise WETRG Eﬂpﬁlﬂﬁﬂ@%ﬁﬁmwl o Om%ﬂmaﬂtﬁ‘sd%%&%%er,
in.S AN access.gateway (AG component . L
it gl_gf\l{lw SPB aut 'esr%gl(?aﬁvgg){é E%ﬁhgl aﬁf)?ﬂi%ﬁgiﬂ%”éls&bemﬁal

triggers ! _
BE5E8ER . cPisEaRER e JeRrgompdreri 240 ssesits thssignes NeSMaK the

indi h ] 6 its assocjated 3GPP. .
AR sonva SN0 2006/078607 & HE S IBOIO0 ULt Slcddberpeation
gy ﬁ%%ﬁé iﬁhé‘*@é‘ﬂ&ﬁl%ﬁ%ﬂ‘@fﬂaﬁ PoLERt frids thercaTeShe AG can

S i 9B SNBSS
r%%i% ?&%W?dﬁ%g%u ! %o%a\?llb?a%r TS IHG N i seifle to
TGiNER ssteAranisingy epdails. shepdSifribedheteinbaforea | Haafosmatiom)e
AAmediithaserver using the NAI provided by the WTRU, the WTRU ecan
attempt authentication to that server, step 715. In that case, the AG can relay
authentication messages between the WIRU and the authentication server, step
725.

0048] Referring to Figure 7b, the WTRU can then fail the cellular
authentication procedure, step 735. If s0, all access can be denied, and the
WTRU can then return to the scanuing phase, step 736, Or, only access to
special services, such as 3GPP services, can be denied, and access to basic
services can be provided, step 737.

[0049] However, the cellular AAA seﬁer can successfully authenticate the
WTRU, step 745. If so, the WT'RU proceeds to obtain a local TP address, e.g. via
dynamic host control protocol (DHCP) or address resolution protocol (ARP), step
755. Using a WLAN access point name (W-APN) network ID and operator ID,
the WI'RU constructs & Fully Qualified Domain Name (FQDN). The WTRU then
requests IP address resolution to gain access to a packet data gateway (PDG),
step 765. The WI'RU attempts to get & PDG address based on the FQDN,eg., a

-11-



n frame (e.g., system operator identity, W-APN, neighboring maps
gﬁgcgystem cépagbilitiﬁs) is passed to the WTRU MIHHO component 230
through a LINK SYSTEM INFORMATION message. The.MIHrHO LSSt

WELIMBOHERT 230 determines that one or more values prowd%ﬁWﬁ?ﬂ?_ |

system information parameters does not satls_fy the necessary cpndmon

0P Steh REUMSs 2 gmahide siseenlo (ADNISDarfe dhheuReS 89k server

i ualacanifieredsi v Reiicr QUNIAlE P8 WA PRIEWAlp oo
J@boﬂ set rov'ﬁled in the message, step 610. T e M Su

%(f-;‘derssa’[heﬁi%,&f(lit ayer oeﬁfaﬁ?twm%ﬁ%ﬂ&pﬁﬁ%gﬁteﬁheZQTWME:}-L then

Fhgeredoreetiiviatbe sonmdiagransshowing g nalingcuas twheR, SYSIERT AN

Suthsqticationsails. Referring to Figure_?a, the MIH funct_lon ha}s

& termined that communication via a discovered WLAN is desirable, step

6% The WHIRSHHfUiRetiBARiggbrenauthentit DG (TR cRAYEeS, B WTR
to t St . Lhe
senblisgan MitheBWHTCHINESIRIE!P | *&%Wt%é}ji 59%%8 p}ﬁg%WTRU

icati d an include using wired equiva
B s et o
@mm&mthenﬁwtimsﬁagbwi&ﬁlow?mﬁs VE/ETGI; pdﬁaq@@es Ee\lé&g@gsp (é%% Agent
i ia service , (IMS)), the \! canu .
B e e GRS redreeived
ff8‘Br‘81€eEQ%iHh@ﬁ?h®W@ﬁﬁd’éﬁ@@é@i@mpmaivvﬁathardam&m@m@@&pgﬁgcﬂy
fean hhgranieskde04lithauthentication fails. then system gkcr%:tes‘ﬁ,gls%? Agent
5d?ni dﬁ.stelg 730. This can occur, e.g., it WEP authentication fails, or i
t%écﬁ%\?oﬁlrovef Y« bt 4resolve to any 3GPP server. Thg WTRU can
[@98A return othersgannin gmﬁ%%@i@@&ﬂ&té}i&ﬁ{?gtgé%%ﬁ%?ﬁ %\}1@%%@ i
t direct the WTRU_to a local s :
nﬂf’féﬁ*’?ﬁ?f@?ﬁg ‘ﬁt% “S%%ﬁ%%%%%%ﬁ&%ﬁ@ AIGIRES fraaesngravidectss to
tﬁﬁl%ﬁ%ﬁ fetRsisrdfRatiomicegasdingrthedwysthatiwasionl A% Qacket data

PRA0EIDTBORY ekt SRAOMIOIRAIRT_PDG tunnel TP traffic can be routed
directly from the WTRU to the Internet via the PDG tunnel. This scenario does
not provide seamless mobility beyond the PDG domain. However, if a Tesponse
to an Agent Solicitation is received then the WTRU is able to update its COA in
its Home Agent, step 724. Any message intended for this WIRU will be re-
directed by the Home Agent to the new COA.

[0052] Figures 8A and 8B comprise a signalling diagram showing 802.x
and 3GPP inter-working system access failure, In Step 1, at power up or system
reselection the WIRU 150 executes the scanning procedures (active or passive)
to find a WLAN network. When beacon frames are detected the WTRU 150 first
identifies whether MIH information is supported and if so, the WITRU 150 reads
its content. MIH gpecific information is set and updated either manually
(through & management system) or dynamically by the AG MIHHO component
500.

[0053] In Step 2, any MIH information found within a beacon frame (e.g.,

system operator identity, W-APN, neighboring maps and system capabilities) is

-12-



used for the WEP procedure. The MIH function can then determine, e.g.,
based on the default key used during WEP authentication, whether
further authentication procedures are warranted, step 750. Note that in

WRUGHEEXT WEP is nat considered a secured authenticatidit poeedtiPa! !

Rather, here it is being used to identify users that require further

puthentisatps. PPRTTI ntherauthenticationzROGadMes arenyRrardedTEM

jon triggers a_cellul thentication attempt, e.g., using
B LI restites Sl P Rasarat ALANE EoHhBaHghcne o
vamaactlassapraaitbe ntithiortbe tyye it isfWhRIibs ypphcariban ddgenddutisty
icati ver i P tupnel..The AG uses the NAI
UL B0 I BRI SN

erhariat en R dbt@therdaupristientidnsroecrl (heter thendiddsenistentified

*lBito fowiadhnAuthepticating seayastithe EAPGL callabe. This scenario
770. The, AG_can_respond by indicating

authentication att t fails, ste i |

¥ﬁ%r8%%#5b%ﬁée&aﬁ§ SRR S Hte!tRatetan basvtn i Vtthenengirled
‘teétermines that none of them is suitable, it can decide to return the
Rﬁ%gning p 780. hﬁﬁ’h%f@n find a suita, uthenticati

serveJr using t ?‘I% Ip%rggi(féé by the W'Iglglﬁp?ﬁgrw %gﬁ 8 e‘r:jnsp%l?mt the
RRANSATRARIT T s dnferantion sprdeatdeenet tAEAG Hame gynfigured

AlheplicAloNnReSTAINN ReftyeRmle T Rid @%&%ﬁ@%@i%ﬁ&% return
server, step 725. 004,8%Refl%ré|ng tofgure 7b, the WTRU can then fail
PProtetite:

AP ERARI 8 RRASE L epPeF8%Eaf so, all access can be
WeaiEd, andihStey TR U dantthen tiet T HIIDecsammiag: (REBdeS4eRifds that

I cial services, such. GPP ' can be
P R G R B el R
iggsielV B velhratippiinmeriidy eaMUEcRSSlf Hanntronteaterthed its MAC
MEER W sHePnéf Sn Ibaferthe M¥TRMiREOGSRRI01BBaNL AOCER AddIRSSHAP.

via_ dynamic host control protocol (DHCP) or address resolution
%%%%%BT}{%‘ﬁﬁi‘t’é’t%ﬁhat will allow access to special services (e.g., 3GPP IMS),
the WIRU 150 might use a specific WEP default key. The AG might use a

specific default key to determine whether it shall proceed further with BAPOL

authentication or basic Internet aceess can be granted,

[0056] In Step 5, the WIRU 150 is authenticated according to current
802.11 WEP procedures.
[0057] In Step 6, if WEP authentication fails, system access is denied. The

WTRU 150 can then return to the scanning phase, This scenario represents the
second failure case, depicted in Figure 8A with an encircled “2”,

[0058] In Step 7, instead of the WIRU 150 returning to the scanning phase
if WEP authentication fails, the AG MAC 800 can provide the AG MIHHO
component 500 with information regarding the key that was used for the WEP
procedure. This allows the MIH function to determine, e.g., based on the default
key used during WEP authentication, whether further authentication procedures
are warranted, e.g., based on the NAI provided. Note that WEP is not considered

a secured authentication procedure. It this context it used primarily to identify

13,



755. Using a WLAN access point name (W-APN) network ID and operator
ID, the WTRU constructs a Fully Qualified Domain Name (FQDN). The
WTRU then requests IP address resolution to gain access to a packet

WEAYeatEkYay (PDG), sfep 765. The WTRU attempts to get? PBE3006/001551
address based on the FQDN, e.g., a -11 WO 2006/078627

R diiS2Q06/001 52 4nie 8 thar Rublisdanstimobiie NeMEIK LRI Welf not
the %'omam na rver (DNS) eésnot resolve the FQDN to any PDG

TS QA BL ST P F RO @ SiAthiACTE e RGN TRU
hatvork l&tebs@mrmwmu mandiene,chgose feodtiyhibie seAnBIBgThis is

E}\ﬂ %(%é dste%,l??ge %tltle fe%r on % AQ.%3| WLAN services, step 777.

However, | E'returns a valid PDG IP address, the WTRU

adlishes éntuﬁm 1%\/\/&% THEHHSG corppoadm TEOfunel stepR8BgThberein
WdiBhhithendlistang fovAgamt Adugttisement messages fiant theRDG ication
step 713. If no Agent Advertisement messages are received, the WTRU
gﬁ??ﬁg‘gﬁsAgent Solicitation, step 723. However, if Agent Advertisement
foesdlages afe r@t@@i\&dtHéomhﬁFﬁa&nﬁaemeTﬁbb&iame t@iebtat AAA
its care of re COA) direc messages WI hou t
comg% an[F %%g i g. tas’an &Yen 0 Ea: gte Weeh %ﬂg ﬁv?@@l?sm

Speti y requestl via an Agent IoN Message. et

#ndotes poikenidetiton gentsSofitRatiohAs rEbeived, @gusﬁsmmlmbtpmvided
gupperied. ihe VIR san dsgdislocal SR addres: JAnRNSRAek aceess 510

to the Internet for basic ISP services, or can r%ﬁgest activation of a

Phatichadbexepibobs TRbpy e HenPEerivEs MR P HE TRl to Toute
tiafficnthenbie ativte degiiact|yifrompdaiyVibRid:tdp e haternat e theARDérvers
Blﬁnel geh{%ﬁger%%gg oesu{ga%t E{:%ge ngen Oblllt b%ond tne egghem

omal owever, IT a response CI efqon IS recel

m@ﬂmlwmm@ﬁbie@dwmat@mfa $naitsing mizasgcBhistep ddicted in

ARYIDRS5R96, intended fof #ps WTRU will be re- directed by the Home

Agent to the new COA,
Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elements of the present invention.

# # %
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[0052] Figures 8A and 8B comprise a signalling diagram showing 802.x

and 3GPP inter-working system access failure. In Step 1, at power up or

system reselection the WTRU 150 executes the scanning procedures

W Giophssive) to find a WLAN network. When beacon Hahieg #0155t

detected the WTRU 15@first identifies whether MIH information is

supported and if so, the WTRUgAa8ypagds:iiggontent. MIH specific

information is set and updated either manually (through a management

system) or dynamically by the AG MIHHO component 500. [0053] In Step

2, anyIMIH infarraibdnide unehwithincd b edesiask ame a3 /resyiste it (WITRU)
rator identity, W-APN, neighboring maps ystem capabilities) is

?ﬁwg‘ié‘g@fo%%‘?lﬁ %ﬁ%@&ﬁﬁ%ﬁ%ﬁg&%‘?ﬁhe WTRU's MIHHO

component 230 through a LINK SYSTEM INFORMATION message. The

MIHH@ compgpentLRMideternipaaiialione rnmele BeqRIoMided o yser

within the system information parameters does not satisfy the necessary
BEHEEGH oM Sy st SERUOR Mkatiisrt CtR Biietibspbstor ity ager: coll
pasred pthexeldsaapatiequate or there is a better candidate identified
within a potential neighboring set provided in the message. This scenario

represents the first failure case. This is depicted in Figure 8A with an
encircfed "I"fo054¢hoStep anif revitiHObodipenéntr280adetthmiEsAN is

haLihesRarameinis.Rrovided DyrRe BioRAlRNSSRYiLe fg not satisfy

internal configured requirements, then the MIHHO component 230 orders
the MAC layer to return to the scanning phase with an MIH_SCAN

message. [00hb] Mediep 4 hipsieeditie MiLGampenensiz3the WLAN is

determines that internal canfigured requirem e satisfie
RO Rp RS0 ek W Bl BbtLalen e oL L1 802.Lix
ROfH1 BWATEH Im868alge, t8WAId it MAAE ofa§e. Idetstahdaidorder to
determine whether the user requires further EAP-

o

5. The method of any previous embodiment, wherein the WIRU is in

communication with a cellular network.

6. The method of embodiment 5, wherein the cellular network is
substantially compliant with Code Division Multiple Access (CDMA), Global
System for Mobile communications (GSM), General Packet Radio System (GPRS)
or 3GPP technology.

7. The method of any previous embodiment, wherein the WTRU

establishes a communicative coupling with the WLAN.

&. The method of any previous embodiment, wherein the celiular
network is provided with the location of the WLAN.

9. The method of any previous embodiment, wherein the WLAN is

substantially adjacent fo the service area of the cellular network.
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AKA authentication that will allow access to special services (e.g., 3GPP

IMS), the WTRU 150 might use a specific WEP default key. The AG

might use a specific default key to determine whether it shall proceed
VRIAMSIOTARER’EAPOL  authentication or basic Internet accessak@086/001551

granted. [0056] In Step 5, the WTRU 150 is authenticated according to

current 802.11 WEP procedures. [0057] In Step 6, if WEP authentication

fails, system access is denied. The WTRU 150.can then,return 9 theyy an
scarifing Fasantiied@nahd ettt %J%ogslg%eolﬁd fAilre case,

ovaeRiced in&iguEe 84 withascantictedwaik[0058] In Step 7, instead of the
W

TRU 150 returning to the scanning phase if WEP authentication fails,
the AG MAC 800 can provide the AG MIHHO_ component 500

it .
informatiorieg aneihgdhe wmm_w LRBogRE %ﬁrﬁ%c%u%%s 1
W%g‘%@ the ML@efﬁpeqilm}i% deignineHek. based on the default key used

authentication, whether further authentication procedures are
warranted, e.g., based on the NAI provided. Note that WEP is not

consigeredyg Secuiad authaptioatiosupranbrdimetthisisontextiedgeefion of
primarily to identify -13 WO, 2006/07.8627 L1S20064001551 fit,.
t%&@#&é“e?%"“t‘l’?ﬁﬂ% }Peaflc}ﬁ%aeragﬁ%ﬁgﬁﬁc%ﬁoﬂn. If the NAI provided does

not resolve to any 3GPP server, the AG 46 might reject access or direct

the .V\g.RU. ﬂ]?eoﬁe%ﬂé?&%ﬁ%ﬁf JoLusthepIosassing, erertdprowdSVLAN
basic™sérvices.

IS'is depicted in Figure 8A with an ircled "S"ti%ﬁQhS)
1dnaﬁtapi$ﬁﬂ@ﬂ?ﬂ%@&h@@ﬁ@ﬁpﬁoﬁlﬁﬁg%erﬂ%s%%ﬁ%ﬁgﬁe st
tgﬁggﬂ&t&d a MIH_SYSOAP message, to trigger EAPOL authentication

procedures. [0060] In Step 9, the AG 46 executes EAPOL procedures.

The AG AAA component 800 will act as an authenticator between the ;
suppligant (WEERWeE5@) of any previous embodiment, wherem the position o

the WTRU is tracked.

15. The method of any previous embodiment, wherein the position of
the WTRU it tracked using information derived from at least one of
tﬁangulation, a Universal Geographical Area Description, a (Fiobal Position
System (GPS), a Temporary Mobile Station Identifier (TMSI) space, and a radio
frequency (RF) signature.

18. The method of any previous embodiment, wherein the position of

the WTRU is compared with the location of the WLAN.

17. The method of any previous embodiment, wherein the position of

the WTRLU is compared with the location of the WLAN by the cellular network.
18. The method of any previous embodiment, wherein it is detected

when the WTRU i in the vicinity of the WLAN, such that the WIRU can

ostablish a communicative coupling with the WLAN
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and the authentication server 810 (AAA). The AG 46 uses the NAI
provided during the initial message exchange in order to determine the
AAA server 810 that shall execute the authentication procedure. If the AG

W HY5BESle to route the authentication request, it respond§ Trigfieefierty1551
the available AAA servers where the request can be routed. If the WTRU
150 déérmifiée theathohed hilyemrdsistitablbolmigh desideilp FeIUHHher i

seanRiNghRPasSKT ks is depicted in Figure 813 with an encircled "4".
[0061] Although the featugégﬁlﬁl gféments of the present invention are

described in the preferred embodiments in particular combinations, each

featurgoor efemeentgapdb LRy ;d?éﬁo%méﬂﬁﬁc}@ﬁa%ﬁ?r\fv aetrueri$s ﬁged eallular
ination

glements o{.gle &ef%ﬁ? ﬁmbo iments) or in various com Wi
or without OtHeET Y&t niPéfef tielpréSeridmibntiod. stndy/@® the
BOUSIDE6A%RIOT fidS2006/A03 SBLARMBOBIMENLS JeAxgicthod for a

multi-mode wireless transmit/receive unit (WTRU) to become aware of a
wireless local area network (WLAN). 2. The method of embodiment 1,
wherefttthe TAT Reethedusbraeruievents Wb adohie tstationdM Shhéixedular

wtwatilesuhseriber wkipager ble compyter. 3. The
Wd %f an%t revious embod?m&ee&%%%nﬂgh%%ﬁ%ﬁ% %%%&Fa‘h%?aﬁﬁ the
compliant wit %ﬁ%@%%&%ﬁ%ﬁmnﬁw-method of any
previous embodiment, wherein the WLAN is substantially compliant with
802.11b, 802.11g,

at Ieagg_onerﬁ{ | 2.X,802.11, 802.11x%, .802.11a 3 _
802.111, 802.1%%%%}6%281°(§;a§1¥aﬁ‘dﬂ§r18‘sl?5‘?‘?]’ﬁ“éim&%d%ﬁaﬁ§l Ghsyifrrmation
TERIBE MM e WHERAN teenvwTiRgy isn huiiuaﬁimipaﬁii)rh\adi&o&&elkﬁa&iogality
sagbueikd 6y The wiethed of embodiment 5, wherein the cellular network is

23.  The method of any previous embodiment, wherein the information

regarding the WLAN comprises an indication of at least one service available on
the WLAN.

24.  The method of any previous embodiment, wherein information
regarding the WLAN from which an indication to the WTRU is generated is
updated manually.

25. The method of any previous embodiment, wherein information
regarding the WLAN from which an indication to the WTRU is generated is
updated dynamically.

26.  The method of any previous embodiment, wherein it is determined
if the WTRU should establish a communicative coupling with the WLAN.



substantially compliant with Code Division Multiple Access (CDMA),
Global System for Mobile communications (GSM), General Packet Radio

System (GPRS) or 3GPP technology. 7. The method of ar%'é)revious -
WEI6E7$EnRt, wherein the WTRU establishes a communicatfvE CaUptifg 35t
with the WLAN. 8. The method of any previous embodiment, wherein the

cellular7 netwark isgiivddes with theJesationafothe Wk ANLSrdihemetipru

of revious embodiment, wherein the W Is, substantially adjacent
i S A VS M S
PCRYIE82006d064.551 10. The method of any previous embodiment,

wherein the WLAN overlaps the service area of the cellular network. 11.

The method of any previous embodiment, wherein the WLAN is within the
servicéfarealgtahBeding afhemivo R erioveh enhaficerst aibpreiiotise WIRU

smbedinveni wheseim therdaeatiRn ehrihe Al RaNaiPRdIfodse message
database jn mwar network. 13. The method of any previous
%?Hb‘g%%%rﬁ, in the WLAN location is estimated from the position

and range of the WLAN base station (BS) transmitter. 14. The method of

any pr@(iou em 9?5% Nt AW, rein the positi f_the WTRU is track
15. The method o any%révitﬂgl% e%%%lalr%eﬁ%ﬁle%ﬁﬁtfhg E%rse&%naé etﬂ’é[‘RU
HarRgsWabRe avattry s iAo atoetsngmn aetedkasondidin the WLAN.

triangulation, a Universal Geographical Area Description, a Global

Positi%n Syiseeﬁm (GPS), a Temporary, Mobile Station Identifier (TMSI)
space>%nd a FAadi5® S TR A STamAR L PER s s Bt STRGEREE Ry WTRU
femrimimses 1o dimadt cyvhisiiein dhenpasitiatife coupling with the WLAN.

31.  The method of ‘any previous embodiment, wherein the cellular
network determines if the WIRU should establish a communicative coupling
with the WLAN

32. The method of any previous embodiment, wherein the WTRU
establishing a communicative coupling with the WLAN includes the WTRU
scanning for the WLAN.

33.  The method embodiment 32, wherein the scanning is active.

34. The method embodiment 32, wherein the scanning is passive.

35. The method embodiment 32, wherein the scanning is performed

periodically.
36. The method of any previous embodiment, wherein a plurality of

available WLANs are detected in the vicinity of the WTRU with which the

WTRU can establish a communicative coupling.
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the WTRU is compared with the location of the WLAN. 17. The method of

any previous embodiment, wherein the position of the WTRU is

compared with the location of the WLAN by the cellular network. 18. The
WA ERany previous embodiment, wherein it is detected W8 K/ 01551

WTRU is in the vicinity of the WLAN, such that the WTRU can establish a

comméhicativeeceepling ofiEmiblMEANB 6] 6- WD RO ORIONAG AT computes a list

RGRAUSZ098/00A56%19. The method of any previous embodiment,
wherein the WTRU is notified that a WLAN is in its vicinity. 20. The

method of any previous embodiment, wherein the cellular network notifies
the WBRU tfateanfetlA is iiisorigiaity endvaends enbe, WIRY wiaN with

rding th AN |n na dedicated message. 21. The metho
iR S o S ETRIRPRRE G eTmERethe

of any previous em drment. WRETEM
WTRU that a WLAN isin its V|C|n|ty and sends to the WTRU information

regardipg th?ﬁ@%&d%ﬂéﬁ%b@ﬁ%%%@t%@ gggge%ﬁe%%ﬁL 19 r% Ir;%%%gﬁ the

em odlm nt, wherein the information regar

WEiERRSn M&Vﬁ}ﬁeﬁaaamﬁéﬁm%mawmmmw Bhet one of
spethndpdany: pievioLseE BReRiMans) wheren dhe.rniarmation tegarding

the WLAN comprises an indication of at least one service avallable on the
WLAN. 24. The method of any previous embodiment, wherein information
regarditig thé WERdTrém wiidky an Mdﬁi@etéonrtﬁzﬁlnﬁw&o&kieiaﬁﬁﬂmiﬁm

asiaied i 25 sThe melhac b pievious.embotimen, wherl

|nf rmation regarding the WLAN fro anin
ﬁ gnd o rHQH&Weghylsmg a second access technoiogy.

41. The method of embodiment 40, wherein media independent
handover (MIH) functionality and/or MIH information is used to facilitate the

handover,

42. The method of embodiment 41, wherein MIH information is

available for each of a plurality of identified networks.

43. The method of any of embodiments 41-42, wherein the MIH
information includes at least one of a network identifier, a network location, a
system operator identifier, a system capability, a quality of service (Qos)

parameter, and a radio access type.

44. The method of any of embodiments 41-42, wherein the MIH

information includes a network data transmission speed for at least one network.

45. The method of any of embodiments 41-42, wherein the MIH

information includes a network policy setting for at least one network.
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26. The method of any previous embodiment, wherein it is determined if
the WTRU should establish a communicative coupling with the WLAN. -17
‘WO 2006/078627 PCT/US2006/001551 27. The method of any previous
WEOASHEiIHEt, wherein the WTRU establishes a communicaﬁ’\%l)’/ ?)qﬁ/fb']':‘ﬁ
with the WLAN if it is determined that the WTRU should do so. 28. The
methgd of gy RIRYIRKS eMAagingenimbbénaimtise YHRU vegeired MV
system information through a Pro %%quest/Response message pair

infFREREOME ARFEDGIFAET 2

#5370 any previous embodiment, wherein the
WTRU acquires WLAN system information by accessing a data base

With\i/% he WLAN, 30,a"hg magthog ofapapirvieysiembodimentviese b
the RU e?ermlnes if It should establish a communicative coupling with
itferidiaN i3tecTiveheE et GHasALERYArEHBEs embodiment, wherein the

cellular network determines if the WTRU should establish a
communicative coupli ith the WLAN 32, The mathad gfany;Rrewlousis
embcﬁﬁmerﬁ%h@fﬁﬁ’ é’%ﬁﬂuoes?axb%s n|1r’% a communicative coupling
it LA chddes: thensaiigstsezamial for the WLANT. 33. The
method embodiment 32, wherein the scanning is active. 34. The method
embodiment 32, wherein the scanning is passive. 35. The met? d £
embotimertB2metereinf thayseh ﬁ?ﬁ%ﬁoﬂiég’ ‘B’g‘ﬁ%%‘i%é‘l feg%t The °©
netpad phanyRisyiausepharirent ddeseir aphiralityask. available
LANSs are detected in the vicinity of the WTRU with which the WTRU
can establish a communicative coupling. -18 .
50. The method of any of embodiments 41-49, wherein the MIH

information is evaluated fo determine the preferred network.

51. The method of any of embodiments 40-50, wherein handover of the
WTRU to the preferred network is initiated.

592 A multi-mode wireless transmit/receive unit (WTRU).

58 The WTRU of embodiment 52, able to receive and process
information regarding at least one wireless local area network WLAN in its

vicinity.

54, The WIRU of any of embodiments 52-53, able to determine which of

a plurality of possible communication couplings is a preferred coupling.

55. The WTRU of any of embodiments 52-54, able to establish a

preferred communication coupling.
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WO 2006/078627 PCT/US2006/001551 37. The method of embodiment
36, wherein the WTRU computes a list of the available WLANSs. 38. The
method of embodiment 37, wherein the preferred WLAN with which the

WA @4 establish a communicative coupling is determinf 73624401551
method of embodiment 38, wherein the WTRU determines the preferred

WLANsBy evalhaaﬂ?gﬂw_ﬁﬂdﬁgpr@@@m(’j ; inehaeing @tﬂﬁ%&ﬂﬁrd%ﬁng@@%@uular
operator ity of service (QoS) and data transmission speed. 40. A
O R S PR BN BRI AR TR it & cellulas
vetmeknication with a first network using a first access technology, to
facilitate its handover to a preferred network using a second access
technology. 41. The method of embodiment 40, wherein media

indepetidentT R&ntoveY (Wi BrrusEtRRBntaske MIEPinrormmaingsauSBBAN
tedaciliatefthedhandaveridlvihe methad:ef wrekedimentil, Wherely,

MIH information is available for each of a plurality of identified networks.

43. The method of any of embodiments 41-42, wherein the MIH

informé§ion iAbkId¥S Bl leabtane of ambodionkide nffiér], acoatpideing a media

IaGRHeN &SIV OIS ACAIARS SYIEIREaRability, a quality of

service (QoS) parameter, and a radio access type. 44. The method of any
of embodiments 41-42, wherein the MIH information includes a network

data t[)amsm Eﬁ@@%fﬁémﬁbbﬁﬁ%ﬁﬂ%@%ﬂéﬁ%ﬂ?ﬂdﬂ@@ %Qrﬁf)@f{l?ht is
0 odiments 41-42, wherein the MIH _information includes a networ
BBl AHRILIT dtTodLb e eRICHEe 101y DO AR ne Wi of
P@Wdﬁ@ZGﬁ@i@@i@Slcmq&téthpdoupﬁngmﬁemb@dhﬁemé Abdifing, and
whaiein e MiBhinlonmaionisdeceived ovaE A Peagan. frame.

60. The WIRU of any of embodiments 56-59, wherein the cellular
network is one of a Code Division Multiple Access (CDMA) system, a Global
System for Mobile communications (GMS) system, a General Packet Radio
System (GPRS) and a 8GPP compliant system

61.  The WTRU of any of embodiments 53-60, wherein the WLAN is an
IEEE 802.X compliant WLAN.

62. The WIRU of any of embodiments 52-61, comprising a Global
Positioning System (GPS) receiver that provides to the cellular network

information regarding the position of the WTRU.

63. The WIRU of any of embodiments 52-62, configured to acquire
information regarding a WLAN in its vicinity through at least one of messages
received from the cellular network containing information regarding the WLAN,
a Probe Request/Response message pair with the WLAN, and accessing a data
base within the WLAN, and to extract the WLAN information therefrom.
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47. The method of any of embodiments 41-45, wherein' the MIH

information is received over a dedicated frame. 48. The method of any of

embodiments 41-45, wherein the MIH information is received over

WBreH6¢2&¢hannel. 49. The method of any of embodiments HF%NW 01551

wherein at least some of the MIH information is retrieved from a database

on a nétworkl'1s0 WHB I ethadofof nyndfodintadim i34 Twd2rwh etin SIHIHO

'[IRE AT t f d network

Bi‘ﬁg%fé(}){;‘%% of emb%mﬁéoﬁmﬁﬁg%ﬁgs over c%‘?’%h% \‘fﬂ}#fu RU

ﬁ#@%f@?ﬁéﬁl&%%ﬂ%ﬁ&lﬁﬁ?&t@a capplipg b ifdiess

transmit/receive unit (WTRU) 53. The WTRU of embodiment 52, able to

receive, and proc fo matio arding at least one wireless local area
netwo%? LE&I inits VIC 59? gl%o\'%‘ﬁgﬁﬂf %’o‘f‘@ﬁ’fﬁﬁﬂﬁﬁ@%ﬁsm g the
Em&%rabmmmemmﬂpﬁmgis dbeuralifysob posgilite chaWilAigation

couplings is a preferred coupling. 55. The WTRU of any of embodiments

52-54, able to establish a_preferred communication coupling. -20 WO

2006/68862 TICY/IRS tcruthrsiment 6 sETRY Biangeohing is active or

pasbrdiments 52-55, comprising a cellular component for communicating

via a communicative coupling with a cellular network. 57. The WTRU of

any of embodiments 52-56, comprising a WLAN component for

commﬁﬁicatﬁgs\ﬁﬁ%nfmumoﬁtbtehadmhngsvﬁmw MIEANAN RS s dh@iing is
TRY Qgimy n dia independent

%%mdovggrl a%(g%gél} 9!\/ gﬁ%@n@?jﬁf WU of embodiment

58, wherein the MIHHO component is

68. The WIRU of any of embodiments 52-67, wherein a plurality of
available WLANs are detected in the vicinity of the WTRU with which the

WTRU can establish a communicative coupling.

69. The WIRU of any of embodiments 58-88, wherein the MIHHO
component is configured to determine a preferred WLAN with which to establish

a communicative coupling.

70.  The WTRU of any of embodiments 58-68, wherein the MIHHO
component is configured to determine a preferred WLAN by evaluating WLAN
information comprising at least one of system operator, quality of service (QoS)

and data transmission speed.
71.  The WIRU of any of embodiments 58-70, wherein the MIHHO
component is configured to receive MIH information to facilitate a handover of

the WTRU between a WLAN and a cellular network,

72.  The WTRU of embodiment 71, the MIH information comprising for

each of a plurality of identified networks a network identifier, a network
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WRA

able to facilitate the discovery of available networks, determine which of a
plurality of possible communication couplings is a preferred coupling, and
facilitate establishing the preferred communication coupling. 60. The B
9%0f any of embodiments 56-59, wherein the cellul i HERAGMO St
one of a Code Division Multiple Access (CDMA) system, a Global System
iotatiohile cortemuvipetitns (@M} sy stemstas eapraliPacketyRaldio of service

@%@&éﬁﬁ&@ and g%ﬁg%%%gg J At system 61. The WTRU of any of
embodiments 53-60, wherein the WLCAN is an IEEE 802.X compliant

WLAN. 62. The WTRU of any of embodiments 52-61, comprising a Global

g RO oM CGRl ok ahBtauAen0 NOTe WRERAIVME v
Intormaition regarqing t oslition Q t_e i . e 0 anyo
arTlaton Censos o Sot PR PSR BB TFEE 2P ing & WLAN

in its vicinity through at least one of messages received from the cellular

network conaipingriiermation regarding dhe WIANy, & Probe..
Request/Response message gir v_vith%we: WL?AI!@? :fﬁ%jag%cggsﬁs?ﬁalﬁ cfgga MIH
Beumation treRtisee Briarestorekict setiing aieadboretatisl therefrom.

-21 WO 2006/078627 PCT/US2006/001551 64. The WTRU of any of

embog}i?en ,58-%1%‘2er in the MIHHO component is configured to use
WLAN ihformatio tePmie if the SRBuId sétaphidipzpin the MIH

tdommativaiescavplingawithbtizedy/ EAke65. The WTRU of any of
embodiments 53-64, wherein establishing the preferred communication

couplinanis begun by scanning for the WLAN. 66. The WTRU of
emboditnent'®s, \Wé‘@n theagparpiingibediivends Fashlvewderdihethe MIH

Wit Rhbabany ebembodinents S2:661 whsiein the scanning is performed
periodically until the WTRU detects the WLAN.

77. The WIRU of any of embodiments 71-74, wherein the MIH

information is recetved over a broadeast channel.

78.  The WIRU of any of embodiments 71-77, wherein some of the MIF
information is retrieved from a database on a network and is not transmitted as

broadeast information.
79. A wireless local area network (WLAN) access point (AP).

80.  The AP of embodiment 79 comprising a media independent
handover (MIH) device configured to transmit MIH information to facilitate a
handover between the WLAN and a cellular network of a wireless

transmit/receive unit (WTRU).

81,  The AP of embodiment 80, wherein the MIH information comprises

for each of a plurality of identified networks a network identifier, a network
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68. The WTRU of any of embodiments 52-67, wherein a plurality of
available WLANSs are detected in the vicinity of the WTRU with which the
WTRU can establish a communicative coupling. 69. The WTRU of any of
WemsdiTits 58-68, wherein the MIHHO component is coﬁﬁ&ﬁéﬂ]? 061551
determine a preferred WLAN with which to establish a commupnicative
lod@ipling sySeEhepAFERY Tlcatifiof, cmbedmerraBaliey, &IEaiipym service

HO component is gnfiguEedyigedetermine a preferred WLAN by
(Qg\g/!a_l< %ﬁaﬁ%eﬁ,&%NT %formation comprising at least one of system
operator, quality of service (QoS) and data transmission speed. 71. The
WTRY of aiy of emhadinestsb8ntontvRraih thikatixHig: Mok jofremation

configured to receive MIH information to facilitaie a handover of the
CORMPESS AL PR AR B ?r%@ﬁ%%‘?ﬁn%?v%i. '72. The WTRU of

embodiment 71, the MIH information comprising for each of a plurality of

identified ngwaor identifiefoR0a aerds: WQ RABHIOTRSG2 ion
T%%’S zggjé?%ﬁsf zﬂ%twpéh‘x@cﬂ?ﬂ{é?ﬁs & i

PC 1551 Tocation, a system operator identifier, a system
covapabitity, e uemitp of Serottng 68 b r, and a radio access type.
73. The WTRU of any of embodiments 71-72, wherein the MIH

information comprises a data transmissiaf). g;gg%gmrﬁfg&mﬁm
The W’I’RUI‘BF&}K/ 6?%632 ﬁ%eorgllsm?f%%bw e’r%e%h the MIH information
i=GRMpsisesbastwofkepalicy setting of each network. 75. The WTRU of any

of embodiments 71-74, wherein the MIH information is received over a

beacon frame. 76. The WTRU of any of embodin}?(?nts 7%%}% er ig tg - on
MIH §fornTitoARsokeen PR ARt ramE e he i

Ay, Phembodimentis: #akd. wherein the MIH

86. The AP of any of embodiments 80-83, wherein the MIH information

is sent over a broadcast channel.

87. The AP of any of embodiments 80-86, wherein some of the MIH

information is retrieved from a database on a network.

88, The AP of any of embodiments 80-87, the MIH information
comprising for each of a plurality of identified networks a network identifier, a
network location, a system operator identifier, a system capability, a quality of

service (Qo8) parameter, and a radic access type.

89. The AP of any of embodiments 80-88, wherein the MIH information

comprises a data transmission speed of each network.

90. The AP of any of embodiments 80-89, wherein the MIH information .

comprises a network policy setting of each network.
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information is received over a broadcast channel. 78. The WTRU of any of

embodiments 71-77, wherein some of the MIH information is retrieved

from a database on a network and is not transmitted as broadcast )
WIHFSPRIIEN. 79. A wireless local area network (WLAN) acceSsIgbirtogAR,331

80. The AP of embodiment 79 comprising a media independent handover

(MIH)gdevicaren{iyures joot ansauidviiktdfovoationteifralit eI information

Jhandover between the WLAN and a cellular network of a wireless

I SRR T ARGBTR U). 81. The AP of embodiment 80, wherein the

MIH information comprises for each of a plurality of identified networks a

netvg et 8Pl 22008 ABR T LGTIHEAIAT 001 v

location, a system operator i dentifier, a system capa ity, a qualit
%éﬁﬂé@vﬁégéé)?%ﬁéﬁﬁi%mﬁnd a radio access type. 82. The AP of any of
embodlments 80-81, wherein the MIH mformatlon comprises a data
transmissio each netwoyrk. 83. T fany Q iments |
80-82: her%ﬁwerg ﬂ#ﬁqﬁﬁrf’ﬁé H%?Wp? 89 ‘a %@ﬁﬁr&&%ﬁﬁ?ﬂ gfion
ieachtnetwrarbor84dchiae ohBrafebiny of embodiments 80-83, wherein the MIH
information is sent over a beacon frame. 85. The AP of any of

embodiments 80-83, wherein the MIH. information is sent over a

dedicéted frake /86 0f e P ofrabgdgnentb oirentsso 8, somerain the MIH
i HDfarmalion-iswent-oves aksadcantLaANgl87. The AP of any of
embodiments 80-86, wherein some of the MIH information is retrieved

from a database on a network. 88. The AP of any of embodiments 80-87,
the MIH information
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comprising for each of a plurality of identified networks a network
identifier, a network location, a system operator identifier, a system
capability, a quality of service (QoS) parameter, and a radio access type.
89. The AP of any of embodiments 80-88, wherein the MIH information
comprises a data transmission sEeed of each network. 90. The AP of any
of embodiments 80-89, wheket IH information comprises a network
policy setting of each network. -24 WO 2006/078627
PCT/US2006/00155]1, 3 Jhe A0t anyrelieybedimens 80-90, wherein
the MIH inflormation is sent over a beacon frame. 92. The AP of any of
enabatiin enisf@d@Stwhendovehe(MIEE In vt coniBgsont oter ezchange
dedicgted frame. Jhe AP mbodi - erej
handwﬁﬁH‘i%%rﬁat%ﬁW%is%%? o&éé(arsa roéta?c{%%st gg%%}g . 94?%%%0,%%? of%%w(‘)?f
messagsh iudide ar MED s wilsk rmpsstactof phcivtretiononfranss Ratak

scan w98 Qr%%?ﬁ?ﬁ%&&ﬁ%%g@%@%;&mgdt&aﬁ wﬁﬁiﬁﬁﬁrfﬁlﬂﬁﬁgﬂmﬁﬁive
. ‘Unlt comprising: a_-meaqia ingepen ent hangover evice
lnks wféwméh%&ﬁmgsw&gmﬁa%ﬁm& e

link to @xebangtdhaandevcideiatecs wiaieaBEincludmerzdgtHralittctinm eébshge,

.a link detection message an H J /|
seannifi U SRS RESHE SRR AR S in gl B
relatedaigftenitionl ciadidieinformetioaicerlabingata woRratek fdenttivefkas

networRCeRARIREehanhile M seanmatsase Ddicalingdbes rstanaingef
_networks is_to be performed, wherein the exchanged handover relahed
capabiighm e e BT R RO (SABaRpy TERTRar b =

medium access control (MAC) and a physical (PHY) layer of the WIRU,

2. The WTRU of claim 1 wherein the WIRU is configured to operate
as a multi-mode WIRU.

3. The WTRU of claim 2 wherein the WFRU is configured to operate in

a wireless local are network mode and a cellular mode.

4. The WTRU of claim 3 wherein the MIH device is configured to
exchange the handover related information messages with the cellular network.

8. The WTRU of claim 1 wherein the WIRU is configured to exchange
the handover related information using mobile internet protocol (MIP).

6. The WTRU of claim 1 wherein the WTRU is configured to exchange

the handover related information using funneling.
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network, network location, network quality of service (QoS) and network
capabilities, the MIH device is configured to exchange information with a
medium access control (MAC) and a physical (PHY) layer of the WTRU.
2. The WTRU of claim | wherein the WTRU is configured to operate as a
multi-mode WTRU. 3. The WTRU of claim 2 wherein the WTRU is

cqnfiguiﬁgétmmtgiawiﬁe%}gﬁglﬁreﬂﬁﬁ/ opk,mode and ceII&[JI%O

mode, 4. The WTRU of claim 3 wherein the device is con

exchang LN RIS TR R SRR IOR Mt dEE ieviers curthe

WTRAetwork. 5. The WTRU of claim | wherein the WTRU is configured to
exchange the handover related information using -mobile internet
protocol (MIP). 6. The WTRU of claim 1 wherein the WTRU is configured
tdexchdhgeWihB W af daier taldierkinfthmbiidh disiing tisroalipgredtisiselal

the Nﬁﬁ_l?&%}%g %&éﬁa&@w &ﬁé\’ MA@W&?&'\QM@’ l&?e %@ }\%gred t%ates

b exchange link system information messages with devices no of
andpyer (rFRkS- 8. The WTRU of claim | wherein the MIH device is configured
to send the MIH switch message to the MAC layer so that the MAC layer

indtiates the handoyer of links. 9. Am thod for use by a wireless
rf’%nsml rece?ge%n %3' 30%? 755 BT el N ATVeR L)

compc@upm:ng between the WTRU and a first network using a first access

4 °CEMRGLLVAURIAAR Ea] YL raich lessal

a link detection message and an"MIH scan message,
networki 38 SSEg e crarcameIn®a handover of network links is to be

pesteiving MIHhRbMaation including en MIH switch message, a Lnk

detection message and an MIH scan message, wherein the MIH switch message
indicating that a handever of network links is to be performed and the link
detection message indicating that a new link to a network has been detected and
the MIH scan message indicating that & scanning of networks is to be performed,
wherein the exchanged handover related information includes information
relating to operator identity of 2 network, network location, network quality of
service (QoS) and network capabilities, to facilitate a handover of the WTRIJ
between the first network and 2 preferred network using s second access
technology;

evaluating the MIH information to determined the preferred network; and

initiating a handover of the WIRU to the preferred network.

10. The methed of claim 9 wherein the MIH information further

comprises a data transmission speed of each network.

11, The method of claim 9 wherein the MIH information further

comprises a network policy setting of each network.
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detection message indicating that a new link to a network has been
detected and the MIH scan message indicating that a scanning of
networks is to be performed, wherein the exchanged handover related
information includes information relating to operator identity of a network,
network location, network quality of service (QoS) and network
capabilities, tetheiditatectahansovaeafithend R hekwasRithe firsteeived
over Q%té/v%k %_nd a preferred network using a second access technology;
evaﬁjaﬁngat;ﬁ]e'MlH information to determined the preferred network; and
initiating a handover of the WTRU to the preferred network. 10. The
- mgthodgf Llaigmavhers H informatiqnR-fyrther_comprises a data
gﬁémiggnﬁipeed gf? e%%ﬁw%\%wﬁg%. T %h%%%%% FIREFSRE
over & RefifaitatEration further comprises a network policy setting of each
network. -27- ft arl ™E 12. The method of claim 9 wherein the MIH

information is received over g beacon frame, 13 The method of claim 9
W S‘2'e'reianjf'%ee Wﬁﬁ?néfoorgn{é?lo % r gc%f\?é% %e@%e’&@ﬁf@ﬁ?%.%@%@
over grisgwsitatdbamz@lwherein the MIH information is received over a
broadcast channel. 15. The method of claim 9 wherein some of the MIH
information is retrieved from a database on a network and is not
trimsmikes Rebhed RiastaiminTeirnsin gy of the MIH information is

retrieved from a database on a network and is not transmitied as broadeast

information.
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